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BIE T RIMRA R AR A KA 25 R %, B BIARBYFROE IR S 35 °C, Hofth 3 MR ARk 30 °C. ikk B3 50l pH 2 8.0, HiAy 3 Mk
B2 pH 7.0, B1 1 B3 Bk EIEHEF &N 15%, B2 Fll B4 Fid Hef i 10%, Tk B3 Sl AR BRIy 100 mg- L, AR
WhedRE AR R IR MR FE A4 200 mg- L7 4 R TR B TR B ARy 75 mL, il AR i B B , B il IR Y A w4 . B2 1A
FRisoE Mg By 100 mg- L7, HAY 3 BRI A 200 mg- L' B1 1 B4 B MkiRiE NaCl ¥ y 20 g- L, B2 bk NaCl ¥ Hy 5~30 g-
L, B3 MRS NaCl R EEHy 50 g+ L7 SRE5 SN I TR W3 A 2 28R B s e 1) - 3 A T TR A 1B 2 SR A AR 47
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Isolation, Identification and Growth Characteristics of Four Tribenuron-methyl Degrading Bacterias

TIAN Shuang, TIAN Fang—fang, WANG Xiao—ping”

(College of Life Science and Technology, Harbin Normal University, Harbin 150025, China )

Abstract: Four bacterias named B1, B2, B3 and B4 which were able to degrade tribenuron—methyl, were isolated from the soil of long term
applied with tribenuron—methyl by enrichment culture. Based on physiological and biochemical characteristics and 16S rDNA sequence anal -
ysis, the strain B1 was identified preliminarily as Pseudomonas aeruginosa, the strain B2 was identified preliminarily as Delftia sp., the strain
B3 was identified preliminarily as Microbacterium sp., and the strain B4 was identified preliminarily as A lcaligenes sp.. The effect of tempera—
ture, initial pH, inoculation amount, initial concentration of tribenuron —methyl, medium volume, nitrogen source, carbon source and Mg?*
concentration on growth efficiencies was studied. The results showed that B1 optimal temperature was 35 °C, the rest were 30 °C. B3 optimal
initial pH was 8.0, the others were 7.0. B1 and B3 optimal inoculation amount were 15%, B2 and B4 optimal inoculation amount were 10%.
B3 optimal initial concentration of tribenuron—methyl was 100 mg + L7, the other three were 200 mg +L.™'. The four bacterias optimal medium
volume all were 75 mL, optimal nitrogen source were ammonium nitrate and optimal carbon source were glucose. B2 optimal Mg** concentra—
tion was 100 mg+ L™, the others were 200 mg-L.™". B1 and B4 optimal sodium chloride concentration were 20 g+ L™ while B2 could grow well
from 5 g-L" 10 30 g- L', B3 optimal sodium chloride concentration was 50 g+ L. The results provide theoretical basis for using bacterias in situ
bioremediation of soil pollution of tribenuron—methyl.
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FAZSPHTT, PRLIHG , ff DRARE  F) ke B ) RN 0
BRELFIXVEYI I 253 B 5 32 BR R3S e i) L A
BN FRIR R SCRI PR ANME

TEASRGE D ARl & Ay, AR R
ZAF 8 I R I RE AR, RE R T AR B
P Fle RIRA A, IEH L8 2 B UL - T
AW R HOR 2 4 PR B IR , R 4RIk
B B R AR 24 IR ke — R A T 2 A B 5k
XA Az 77 e PR R AP HAT il H 2 1) IS RN B
B

H T, AP OC T AR B R Y A 5 225 vh 7 H 1)
25500 TR BB 43 BT ARG S X A A BRI B e
S5 TS X R R R A A T R 1) 2 15 e
AR AFERIBESE B RTRAR AN, Zhang™ i i i — bk
A R s A 110 R i BT, 2 )28 S o M B
(Pseudomonas sp.), W] LATE 5 d PYRESME 200 mg- L™ 1)
IR , R CRIR B 80% M DI S50 4k H — ok
RS R M AR DA ) R T, R 0 AR AR A T 0T
G T EGORL, 18 A R B A 2 i R I A 7Ty T
HIBIFFEHGE .

A LA LR b XA 308 it Y i g o e 5] 1) 2
FH b3 SR s A ) , 3 3 0 S X i oA A I ot it 2
AT, Tl B A RRE A A AAEYERD 168 rDNA
FEAN o i A 740 S 8, JRRIFSY T A T 10 2B R e
P, DU Ry R R Tl A 0 3R i ) TR AR 5 Al 3 o
fitf BT 7 M AR PR AR

| RS

1.1 SREE# L
111 {44

AR A8 AT B B AR (5 /0 448 )it P 2 T 9 (1)
R H A B R M LLT 5~15 em W#EHE 13, 1o 40
H i
1.1.2 kgt

TeHLER K 352 3L (MSM, g+ L™1) : 2.0 (NH,),S0,,0.2
MgSO0, - 7H,0,0.5 NaH,P0,,0.1 CaCl,,0.5 K,HPO,,pH
7.0, LB RFEH(g- L) :10.0 2 1k, 5.0 FEER#, 5.0
NaCl,pH 7.0~7.2,
1.1.3 4kz4

109 R R CLB A AR AL TARAF]D .
1.1.4 F 2

Jie AT (R 2R e A Al R AR R (Kan) |
AN HEE(Amp) FEE K (Str) DU K (Tet) L5
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Z (Ery) JKKEZ (Gen) FIEFE Z (Dhl),
1.1.5 FEAUAR

pH i1(Beckman, 35 [# ) B 4MEEEE (02008,
HA) RIS % B O HL(BeckmanAllegra 21R, 36 [H ) |
PCR § 34/ (PTC-100,MJRearch,Z£H ),
1.2 REERBEAKNEES T B4

B 10 g 45 H 3 A AT 100 mL Jo 3 A= 3 ER
KR 250 mL = AR, InAGE S8R IR IR G
29 1 min, iR 5K TR A B AL H, TE LY
STTRE I - LA 10% )R 2 3] & 100 mg- L 2Ktk
eI 100 mL JCHLER IR, BT 30 °C 150 remin™
MRS IR PR G HR 7 do R 1Kk, DR
10%3 A B3 i 1 JCHLER S5 FR v oy, 2R e vk JiE
PL 100 mg- L™ (R BEBHYG | 28 15 5 S R ORBR A Uk B 18
FI| 500 mg- L™, A B 2 P75 (1) Fek e R Vs v JC TR K A
BERL 10 A%, 0.1 mL iR A 2 4 N E S R AR A L
BT 35 CHFRFET R 2 d, A KOS5 PRI
% ARSI E R E 2Ly B plifk . &I K
T AT, K53 25 B AP T LB RLIT 5 R 5
bG5S BT 4 R TR
1.3 REERBENEE
1.3.1 [ T A5 s I A B A AL S5

FH- MR A 10w B AN i Ak F 10 2R ot e fie o
FERD FEEIR I FRAR T 30 CHEF% 12~16 h J5 L2
TSR AT A o AR B AR AL 5528 7 1:2 DL SCR[22]
1.3.2 BRI T 2508

K CTAB yE4RER A7 15 4. DNA, 16S rDNA 5|4
T2 W SCHik[23].F8/20:5'-AGA GTT TGA TCC TGG
CTC AG-3";F1541/20:5'-AAG GAG GTG ATC CAG
CCG CA-3',

48 52 13 1 2 °F - 10xBuffer (Mg2*)5 L, dNTPs
(2 mmol - L™)3 pL, 51 #(20 wmol -L™) 4% 1 pL, F A
DNA(% 50 mg-L™)1 pL, Tag DNA B4TH(5 U-wl!) 0.5
wL, 7 ddH,0 % 50 wL, PCR JZ ) 444 95 °C 5 min,
94 °C 305,52 °C 305,72 °C 90 5,30 MEFF, 72 °C 10 min,
I YILE 4 ChIRFF .

¥ PCR 438790k T B A T w4y,
BRI 745 B HE A GenBank B35 J2E R A7 AR 43 #r o
F 5 GenBank H1 A AHIT S TE Clustal W 2741 Fh E
1T 2 EIFSICECHES 8T, S 5 T R — A~ 2 E P 4 L
BCHES %, FH MEGA 4.0 #2744 9111 Neighbor—Joining
DR R G AR TR Kimura2—parameter,
THRERECHT 000 1K .
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P EHREERITE 50 mL LB i ARG 72 5L (pH 7.0)
ZIGTEWE R 30 °C, F# Ay 150 remin™ [1E R IR
PR B 3E 18~24 h(0Dg=0.30), F-4% 5% (V/IV) [
R T ICHLER R IR T IR pH ol 7.0, W) 4R R Tk
RV R 50 mg- L™, LA 30 °C, 150 remin™ 8 i 37
RIS 5%, 43 BIAEA T LA T A B0 A K i (9 AR
b, BRI E T 3 ANTEIRL, R R KIS A
FRAXTHEZE , 24 h J5 ORI B kA K AR 1k

TBEVEL BE 4331 2h 20,25 30,35 .40 .45 °C; ] NaOH
8¢ HC1 75 9] 4k pH {E 43 5] 2 4.0.5.0.6.0.7.0.7.5,
8.0.9.0.10.0; HAEA R 5% . 10% 15% .20%
25% 5 AR IR R B2 43572 10.,50,100,200,300
400,500,600 mg-L™; 5 55 52 SR B4R 71 25,50,
75.100,150.200 mL; %4518 NH,NO; NH,CI
(NH4 )2504\N3N03;&ﬁﬁﬁﬁﬁljﬂ9%ﬁ%*ﬁ \—,ﬁ?%*ﬂ?l‘%»
B M4 i 4351 4 100,200 ,300,400,500 mg - L' 1%
NaCl #4354 5.10.20.30.50,100.150.,200 g-1.7;
WHAEZ SN RIRER WUAER KKEER HEH
REAER AVHEER A4H5R,

2 FHRESH

2.1 BERERNSBMEEELERE

A I A2 A 24 8 R B 175 % 4 - 38 vh o R T
EIIR P B HORATE 4 BRBENS R A< 24 7R T 5 1) 2
B, 70 PRE Hir44 0 B1B2 B3 I B4, HIE 225
SERANAE B AL SR AT R LA 1 AR 2.

® 1 OHREHESFEELER

Table 1 Results of morphological identification of four strains

BV RHIE Bl B2 B3 B4
HEIEA [RE 7152 7152 154
FILEHY ™ (F (F M
RIECHERE  AtH e e A
i, HLR, WL SHE) i
B B W 175 N7 ANFEW
bUE 2 ) ARIEEIN LS LS S
K TS kil kil kil
[IESIZS LIRS LiRN R UERIN
FL Y, + - + -
p =il + - - +
JERE - - - +
e + + - +
B + + - +

*2 HREEEENTIRER
Table 2 Results of physiological and biochemical experiments of

four strains

AP AL SRS Bl B2 B3 B4
PG ER L + + - +
HRM AR - + - _
IR S + _ _ .
Frm b Ve AT + + - +
fifEh AR AL 2% + + + ¥
5% + + + +

7% + + + +

10% + + + -

AL GRS + + n +

He i A 50 + + n +
LT (M.R )6 + - - _
V.P 5 + - - -

TER K il - - _ -
YRS A - - _ -
3— P FLEI 2 i - - - _
TR AR 15 + + ¥ +
AR I 5 + - - +
SURH AT - + - +
TR - + - _
LGN + - ¥ -
RN 2 R 5 B - - - -
B IR AL i + + - _
RN + + - +
ZEEAIR T + - _ _
O Mt + - ¥ -
A R A Fie kM kI# -

TE " FORGR R " FOR G R

22 MEEKRERL ESREE

SrHILL B1.B2 . B3 F1 B4 (LRI ZH DNA M,
PIMTA 16S rDNA il 5 |91 T PCR &34, 15384
JEL K 1.5 kb B4 1874 B H S GenBank | A H:A
FEHIFH Blast #4004 7 IRIVEME S0 EEXT, 25 SR I B
#: B1 5 Pseudomonas aeruginosa NO5 ] 16S rDNA 2
A1) ) TR PR 1R 100% , B2 55 £ bk 8 R AR 4 R
(Delftia sp. )4l 4 16S rDNA J¥ 41| [F1J57E 3% 99% , B3
5 ZIRGFT # & (Microbacterium sp. )4 ) 16S tDNA
JE 51 [R1JEE 35 99% , B4 5 Alcaligenes sp. MHS013 1
16S tDNA J¥ 51 [a] P i i 100% . 4 A5 7 51 i i
MEGA 4.0 B4R AR A R G K T W, W 1~
Bl 4 R o A B TE A 2RI 3 B A0 AR AR AV SO Ay
PERIZEI 43 BIKEIX 4 PRIV D S50 Ry 2 A B
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W (P.aeruginasa) . 8 /K 48 45 T8 (Delftia sp.)  UFF 7
(Microbacterium sp.) .y=HfT 7 (Alcaligenes sp. ).
2.3 BHRMEMEBEENEKEZEWR
2.3.1 i EEXS AR A K AE DL R

ZESRANE 5 5 BEARTEIE B1 78 35 CHTA: K 1%
BT, 0D L H I 5 T AL LA IR, 53
0.640, L J Fif i B 38 i i ARG o B AR DA PR B2 (B3
1 B4 7 20~40 CHIFE FEI A 7] AR 1< 78 20~30 CH,
R BRI RR B2 B3l B4 il A4 K18 O Do {ELFH I TH 55
T3 11330 CHF 0Dy 152K, 43511355 0.638.,0.699
F10.668 , HJ5 ODgoo {ELRENLBE TH i M AR . 4 BRI A
R BETERS R IR T A B TRl i A R BE Y
FEITE 25~35 CZ ], Hoh [ i vk B2.B3 il B4 A= K
) fid Ry 30 °CL @ik B1 S 35 °C.

2.3.2 Wlh pH BT BEARAE A AE DL

25BN 6 s, pH 7.0 B, M Ak B1 B2 Fl
B4 L KAFBLIRAT 5 24 pH /T 7.0 BORT 7.0 ), i
MRAER LR ODao MOMELR TR . AHELEKAE B,
B2 Fll B4 —RRFEAR B BEfERAR B1 HAT R AP pH
{EIE NP, FTFERT IZ 0 pH (B0 N A0 o [ i
Pk B3 £ pH 8.0 B AE K fetf, WA RI ODgy 15
£ 0.743, 4 pH /T 8.0 5K T 8.0 B, B AL K 4
TR
2.3.3 LR B R AR K OL Y S )

SRE T BRI N, 4 e i R Al
DU RAE R, 450 e i 0 . TR B SR AR R AR T
R AR B1 A B3 SRR EAE 15% VIV )R, 4058 A K
TGS ISR . TE 5%~15%30 Fl N , 2R Bk [ A

i Pseudomonas aeruginosa isolate 10(¥J907193)
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{ Pseudomonas aeruginosa isolate 9(FJ907192)
' Pseudomonas sp. Pseudo—EJB5(GU966670)

"""""""""" Pseudomonas aeruginosa strain RE7(¥J472580)

" """"""""" Pseudomonas aeruginosa NO5(F¥J972533)
e Pseudomonas aeruginosa strain JL091016( HM224410)
Pseudomonas aeruginosa strain RHH13(HQ143612)

........................ P

0.0008 00006 00004 00002 0
I BIHRZLER

Figure 1 Pictures of phylogenetic tree of strain B1

r— Delftia tsuruhatensis DYJL11(HQ317154)
= Delfiia sp. PNP-3(EU878232)
[ Delfiia sp. PRES(EU880508)
F Uncultured Delfiia sp. DHUP23(AB451538)
= Delftia sp. KZ-OAIF2(FJ688376)
R —— Delftia sp. 5.7(EF426439)
t= Delfiia sp. EK3(AJ237966)
= Delfiia sp. AL3(2010)(GU566337)
i— Uncultured Delftia sp. CHINA39(GU563748 )
b= Uncultured Delfiia sp. GI5S-002-F11(FJ193019)
b~ Delftia sp. ZM—1(EF061135)

"""""""" Delfiia tsuruhatensis strain WYLW2-5(HM003218 )
(Delfiia sp. BN-HKY4(HQ731451)

“Delfiia sp. JDC-3(FJ378038)

fr— Delfiia sp. BN-HKY2(HQ731449)

Delfiia tsuruhatensis BN-HKY6(H(Q731453)

S — U T— I
0.0010 0.0008 0.0006 0.0004 0.0002 0
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Figure 2 Pictures of phylogenetic tree of strain B2
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{ Microbacterium resistens strain AGP4-3( AY277553)
| Microbacterium resistens strain 3352(EU714361)

.................. N SR

05 04 03 02 01 0

Microbacterium sp. 35N43-1(EU181228)
Microbacterium resistens strain DMMZ 1710( NR 026437 )
Microbacterium sp. H16(2010)(H(Q222355)
Microbacterium sp. H8(2010)(HQ222347)
Microbacterium sp. CSBA( AB552874)
Microbacterium sp. Acj 118( AB480762)
........................................................ Microbacterium sp. BMA=5(DQ785816)
Microbacterium sp. Pei021(AJ629067 )
Microbacterium sp. CRRI-13(HM063035 )
Microbacterium sp. 3556BRRJ(FJ876406 )
Microbacterium paraoxydans strain 76(EU714377)
Microbacterium sp. TS-YF-2( AB234055)
Microbacterium sp. B-2032(D(248341)
Microbacterium sp. B-2013(D(248339)
Uncultured Microbacterium sp. pS(AY851689)

3 B3HREREM

Figure 3 Pictures of phylogenetic tree of strain B3

- B4

E Alcaligenes sp. S3(HQ262549)
Alcaligenes faecalis ZJB-09133(GQ438851)
— +A lcaligenes sp. isolate R4(AJ002815)
=' Uncultured A lcaligenes sp. clone F2aug.18(GQ417450)
| FAlcaligenes sp. MHS013(DQ993330)
| | “Alcaligenes faecalis MRbS12(F1959394)
L Alcaligenes sp. DYJL52(HQ317193)

Alcaligenes faecalis strain AUO2( HM145896)
Alcaligenes faecalis strain WM2072( AY548384)
Alcaligenes sp. CO14(DQ643040)

Alcaligenes sp. ECU0401(EF535732)
 — Alcaligenes sp. p21(2011)(HQ652591)

" """""""""" Alcaligenes sp. RH.Sph.067(DQ099484 )

jAlcaligenes sp. F78(EU443097)

i ' Alcaligenes sp. Mal-4(HQ161776)
! — Alcaligenes faecalis subsp. AE1.16(GQ284565)
I — Alcaligenes sp. E4(2010)(HQ641257)

S — T I S— PRSI 4
0.0020 0.0015 0.0010 0.0005 0

4 BANEREGZEEW

Figure 4 Pictures of phylogenetic tree of strain B4

HIPR B1 AT B3 AR BB, BRIk B2 F

B4 7EHERHR N 10%0 , OD g MK K.

2.3.4 FRAE AT ORI E X TR BR AR A D0 A )
ZE0LANIEL 8 PR, B MR A PR B1.B2 Fi B4 76 R Tk

Bk E 10~200 mg- L~ 938 FE P, ODgy {5 Bl VR 2 18 i1

T3 76 200 mg- L I FAAR B ik B1 B2 1 B4 94k

K 4E, ODgy {153 0.780.0.761 1 0.708 ; X4 A fik [
We B2 T 200 mg - L™ B, OD oo fF B ¥ 22 15 152 115 ik
/INo TEER B3 7E 10~100 mg- L™ 2 [a] v & 55 fin v 7t
5 7E 100 mg- L™ REERESAF T ARG B i, ODggo
(BB B 45 K 0.758 5 Ho 5 bl 5 R A B R JEE (R 341 OD oo
HREAS . 4 PRIEAF DX 600 mg- L7k B A R A AN
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Figure 5 Effects of different temperature on growth of strain

B1, B2, B3 and B4

1.0 i
* Bl
-l B2
0.8 - . ‘\ . B3
. Ht":;”: :1:{ q\ B4
P 6# *ﬂr .
o 0.4'5 H .
0.2 r “\i
Py S T S )
5% 10% 15% 20% 25%

A E(vVIvV)
B 7 3EMEXTE B1.B2.B3 #1 B4 £ K BRI

Figure 7 Effect of inoculum concentration on growth of strain
B1, B2, B3 and B4

i 5% .
2.3.5 BEFRBLARFUG B RR A G B0 AR R )

ZERMNE 9 FioR, 250 mL (1 = A HER A
25~150 mL [ TCALER AR KT %5 4 PRSI T LLIE &
A4 TE 25~75 mL i Bl R B AR AR 1 2 BT
I H 4 BRIEAR B 7R 75 mL(3/10 (KA I A=
Kefpclef, MR TAAR B1.B2 B3 F1 B4 [ ODey {55135
£ 0.739.0.774.,0.831 1 0.709; 4 AT AT 75 mL
B, B B SR AT A3 K ODgo (AR, X FTRE R
TR AR — i 2, e AR S I S i %
TR AR S AR, AR A DA R 2B K P s A At
PNEANTESY , B RT A AN TE e, T il K 2818
2.3.6 AN[AVEIEXT BERRAE R AB B 500

50N 10 PR AR DA PR B1.B2 B3 Fl B4 7£
L 100 mg-L™ fJ NaNO; NH,NO; . NH,C1 F1(NH,)S0,
S ME— SRR ARG R R A ] DA R BRAR R A KA B
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# pH fH
B 6 #% pH {EXIE #% B1.B2.B3 1 B4 £ KERKZ M
Figure 6 Effects of different initial pH on growth of strain
Bl1, B2, B3 and B4

R PEY) JA R S /mg - L
8 HEAIEMAREXTE B1.B2 B3 1 B4 £ K FER MM
Figure 8 Effects of initial tribenuron—methyl concentration on

growth of strain B1, B2, B3 and B4

R IEA R A o NEL 10 AT DB A, LAAH[R]
W P T R Bl M ME— LR , 4 MR I Aot 1 10 A I 10 2
Wb TFHRAFIRES, BEMRETERRT) ODego {ELHA 2 Fb AL
T GRUUE G TR 4 A TR RR ST ) O Do 1L
2.3.7 NIRIRRIEXS B AR AR A A 150 A 52

SN 11 BR  7E & 50 mg- L7 R RERY TG
MLER AR BE FE R R, S5 A 100 mg - L7 A 454 | FE b
U AMIBR IR, 25 SFE B AN TR REXT 4 Rk
%@%%iﬁiﬁﬁﬁmo3ﬁ%MWﬁmwﬁ%
Uk, IR 4 RRFE AR R I A AR HHE LR AT, Do
(B4 51K 0.850.0.739.0.911 1 0.817, 7EALANY 3 Fif
TR , 4 BRI AT 22 0] A 2 M 1 R R S 0o
2.3.8 Mg BE X TR R A 1B L I 52

SEIANE 12 BR, FE— 8 TN ) Mgy B XT
R A B bk B1.B2.B3 1 B4 A KA — & 4L gk
FH L RAARA: K bl Mg v A T AR Ak R AT AR



P A5 4 BRORRIE REARR 141 14 0 8 M 0 R JLAE AR

2014 £ 10 A

B1.B3 Fl B4 #£ Mg ¥ i 7 50~200 mg - L™ (7 [l
WA R Mg vk BESE Mg 2, 76 Mg vk B ik 3|
200 mg- L B, FEf#E B1.B3 1 B4 (1) ODgy {853
BB 24 M ik B Ak S35 NN W A T ik B1 B3 F0I
B4 [yAE K i R R AR bR B2 7E Mg ™Yk B2 h
100 mg- L™ (25F T, ARG LIRS . S, AR
AR T B A Mg BE 1 T T R AR . et el L
Mg e J3£ 75— 5 TEL 161 DAY P 8 o 45 ik o e fe o ok 1) 242
KRR T AL AR, E v B o — i Y L =2 J5 S
TS L NI R S i 8
2.3.9 NaCl ¥ B0 T kA= KA LAY 2

LESRANIEL 13 FrR , AN NaCl W@ itk B1 B2,
B3 il B4 HIEA KA —ERRBEMIEN . BEA NaCl i
JE RGN, AR T B1 AN B4 fid bt BIAE 20 gL,
WA ATk B1 RN B4 2B K Ik B R R, 430K
0.653 #10.720, HJ5kE#E NaCl ¥ B ) m A K g
Wrs /b s BEARIA B2 7E 5~30 g- L7 JU RN A K i 2 0

~#-B1

ODgo

B R BT /mL
B 9 IHFREERXIE K B1.B2 B3 71 B4 £RKIFRAIRM
Figure 9 Effects of medium volume on growth of strain
B1, B2, B3 and B4
1.0 Bl
i B2

L T e rrrrerrrPReE

11 RERGREXTE#k B1.B2 B3 #1 B4 &< 1FR KR M0
Figure 11 Effects of different carbon sources on growth of strain

B1, B2, B3 and B4

Frig i AKF HASEA K, 7E 30 g- L7 Je AR K g il
s BEMRE B3 7E 5~50 g+ L™ YN, ODan {ELREE E
T AR, 50 g+ L7 O B3 R ROE SR . X
NaCl ¥ i 15 %) 200 g - L~ 0 % 18 A& B1.B2.B3 FlI
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Table 3 Results of antibiotics resistance experiment

Bk HNHER FRER PUFRE /N R R HER LLRER
(50 mg-L™) (30 mg-L™) (20 mg-L™) (10 mg-L™) (30 mg-L™") (20 mg-L™) (20 mg-L)

B1 + - + + + - +

B2 + + - + + + +

B3 - + + - + + -

B4 + + + + + + +

T RR P - RN U

NaCl ¥ J&¥/g- L™
B 13 AR[E NaCl iR E3TE# B1.B2.B3 1 B4 &K
Figure 13 Effects of different NaCl concentration on growth of
strain B1, B2, B3 and B4

PRI B AT A R P, i n] e AT H R R A
TAESHRAE .

3 g

R, BR 505 Y252 i e B30 Fel de R A BT S
Yoz — T E SN - S AT RRSL A AT NS ) i e A
5 o FERR BT 1, 2RI | 2 B AN U P 3 A
A2 didlg 7RI, B A= W HOR BT K
I A A T A A S I PR BB S i EE
K2 — S S YR PR U — A

A SO I 52 B P 5 e i) -3 b A3 2 S 4 Bk
REAE PR AR AR PR B, 20 R X 4 BRI RRIE T T
B ERAALFHERF RN 16S rDNA J347, 4 B1 %
JE A i SR AR BRI T (Paeruginosa ), B2 3l /R A 4 T
(Delfiia sp. ),B3 RiHFF I (Microbacterium sp.),B4 A
FEBHAT IR (A lealigenes sp.) o X T REAE K Al AR [ ) 4
SRR R AR TR T TR AT R
WEE A AT P 0 90 Ja T 1 0, N ) R R A o i
DI TF A A A S0 HAT — 0 BT S MDD
G ER  126 HH — A BE A8 R PP R A 10 R A 14T, (HL R
XFHGHA TS A AR AR AT T 16S xDNA 2347
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Zhang ™' & i — Pk 68 08 [ g 28 ik B A 150 B TR
(Pseudomonas sp.) , {H I AR X% B bk 1 5 32k 26 K 25
HEATRIFSR o A SO R B ST BE  pH (L e R 2Y
W FE SR BRI A5 AN [ 52 i) PR % BT PR
A AR D 8 5 T A it 2 TR %) e A 2R

F AT A S — B 7R (A R IR IR SIS ik e 71), AH G
HRGREA B, M HEZHAERRERA —EM
S 2 REE BRI, I PR ST N R AR
i BRI IRAAEA IR 2 R ALt b AZ SN T
PRIE IR K0 % T 5 A BB AR 2 4 R i B i H A i e
VIR A 1y, AR SI2 6 JIT 7 4 11 P 2 Tl [ AR A 14T, 2 TE
FEE IR T ISR R SR IR T il
PR A5 AT LATE BRI 55 TR | 3k il 1) 46 0
DA K o3 ik B PR 1) 57 25 TV E it — 2B BIF SR AR, DA
R AL T A R R V5 e N IR A K
Jof S ILHEEALIR , 42 T 75 TR I A W ik H b
GLWIRIBLEL, o R BRERTS Ge + BR AEIE SR BOR
SRR

4 it

(1) At A 3 1) -3 v 43 B 1Y 4 Bk A
A B1.B2.B3 1 B4, #R4fE Bk AIE S A BRA LR
P S 16S rDNA J34fr, W15 5 5 53 531) DAy il o Al B L i
(P.aeruginosa) B /R AR FF T (Delfiia sp.) UM & (Mi-
crobacterium sp.) . P=HEAT 1 (A lcaligenes sp.) .

(2) DUk R Ao T 1) e A AR K 4544 R 30~35 °C, pH
7.0~8.0, FEFfE 10%~15%(V/V ), BEEFE W T Ay 100~
200 mg- L™, BEFRELABUN 75 mL, B IEAEIRER , ik
A, Mg M B 100~200 mg- L™, NaCl ¥k & Jy 20~
50 g+ L7 TESEEHIPIA: 2R, 4 BREFAR IR XA Btk
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