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1 1% 1 — == 1 e | 2
TEH, X&', X B, BzE, s, o8 &7,
2 e 1 3 2 o 1*
TN, BXEDL S, BRE S, WAZ
(L. A AR E B IR E I, M 4500025 2. HHECAT M3 00 DX 08 7355 H o gt o 4 T 3 50 60 =5 /0] 7 48 A ML R L 22 e R BRI 5 T
B 450002; )

WE: ARGAEERRFAREEREARXEG RARELESRAEEERNBRERATE, RAFRE
WATTE N 40 0 BIEAE B B W 201 PRAE W, B P AU f S E A TR, I 2 e R R A
MRE R R A A RAFHEUER W E #k PA2101 f1 PG3402. &4 KKK, #Ek PA2101 F1
PG3402 BEthE MR B E M EH QWA K ERZLE, HE—ERE ¥ T EENKE. tER.
BREEE. REE. THHEARK, RETHEENRELAREY. ERRBERKYA, #Eik PA2101 ¢
W B R AR R R A B 70.11%F0 62.67%, ¥ 8 TR A EAk PG3402 Xt # AR E
BB A 60.92%F8 60.00%, 5 THE A Y. FEAFIDE RN KL ERKY, FHik PA2101
1 PG3402 EEMEF 29d ik T ERMFLIERA, EWEL ot Wb KET ] FE, KAHHE
PREEYS R AT S, 16S tDNA JF 5. B %M 540 A AR TR, Bk PA2101 K4 SR8 AT
Pseudomonas aeruginosa, ¥k PG3402 4837 20 A8 8 AT H Pseudomonas granadensis. % LFTR, HWik
PA2101 F PG3402 il ¥ AL A RAEF (R AR, Il & BB AR R R R ARG N RER, BEAE
% ¥ H7 B R

X B O WEIERE, UEREER, £WE; BERAE; L2
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Screening and Identification of Pseudomonas against Tobacco Black
Shank and Tobacco Root Black Rot

QIAN Huimin', WEN Yi'", ZHAO Hui', NI Yunxia', LIU Xintao', QIU Rui?, LI Xiaojic’,
ZHAO Xinbei', LI Shujunz, LIU Hongyanl*
(1. Institute of Plant Protection, Henan Academy of Agricultural Sciences, Zhengzhou 450002, China; 2. Key Laboratory for Green
Preservation & Control of Tobacco Diseases and Pests in Huanghuai Growing Area/Tobacco Research Institute of

Henan Academy of Agricultural Sciences, Zhengzhou 450002, China)

Abstract: In order to obtain Pseudomonas bacteria with good biocontrol effect on tobacco black shank disease
and black root rot disease, which can also promote tobacco growth, 201 biocontrol bacteria were isolated from 40
soil samples. Using plate confrontation method and poison media method, we ultimately obtained bacteria strains
PA2101 and PG3402 that had stronger antagonistic effect on the pathogens of tobacco black shank disease and
black root rot disease. The pot experiment showed that PA2101 and PG3402 could improve the growth of
aboveground plants and root system in a coordinated way. Both of them could increase the plant height, leaf area,
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aerial fresh weight, root fresh weight, leaf number and root length of tobacco, as well as the root shoot ratio and
root activity of tobacco. The control efficacies of PA2101 on tobacco black shank and black root rot were 70.11%
and 62.67%, which were better than their fungicide control. And the control efficacies of PG3402 on the two
tobacco diseases were 60.92% and 60.00%, which were equivalent to that of fungicide control. Colonization test
with resistant label method showed that PA2101 and PG3402 could stably colonize on tobacco rhizosphere soil
and root on 29th day after inoculation, and that they could be detected in tobacco stem and leaf, indicating that the
two strains could well colonize. On the basis of molecular analysis of 16S rDNA sequences, colonial morphology,
as well as physiological and biochemical characteristics, PA2101 and PG3402 were identified as Pseudomonas
aeruginosa and Pseudomonas granadensis respectively. PA2101 and PG3402 have good growth-promoting
effects and disease prevention effects on tobacco black shank disease and root black rot disease, indicating that
they are of great potential in the biocontrol on the two tobacco fungal diseases.

Key words: tobacco black shank; tobacco black root rot; biocontrol; Pseudomonas sp.; identification

Fh 27 A 9% 5 0 L B0 A8 Bl Phytophthora parasitica var. nicotianae 5| 2 F K ¥ 2 12955 R Eh Al £f 2K 25
Thielaviopsis basicola 7| 2R LR B8 g Se MR B AL 7= B 2 Fp 3= 2 A i 5, 6 P B AUOR 3 Re A,
R E I BT EAHRIET, BRI T R AR, 1X 2 Bl S 7Em m 4 P00 X a8 A R
KA, BEEMEOEER Z . BRI AR, 3X 2 Mo sEER G KA, SOERREINE, I X 3
B AL 2, RTAL 2 5VA K PR S 10 B A ik, (R AR 2 I K P S o s i i
Pughrh, 3RBTGO AEWIA R I TE G g T R R S s N R S R A B IA
FETB, AR AR F BB IA o A EORRR T AT R P A B o AR S O AR
S S R B R TR AT O AT A B Y OV R RIS R e 5 3 X
2 Tl Je R TR 2 R AR KT AR O R AR, (HBERS RN B G 2 Fiows E S S MOE R RIS . Ma &
TV 453 B BB (7] I 577 Y6 08 5 75 Rl AR A e S o () AR B RO B NIXHG 29, 38 W i 32 [R) ) By v 22 ol 5
A7 TR 8k AR 7 6 B SRS

BT BT R LI N RE k. P AR 2 R DL SRR (e A I AR A Ay O s
A TR S . AT 2 3 00 L 7 R AR T RE R S AT 14, A3 R 200 1 A1 o
T YN201458 REATREMH A A K, HORHH S S G AL BT ARl 41.40%, Fatima 251170 B HH— kot
INFERB BT AUBE ARSI R BAIHIER, JFRe 2 2 P Y 2O BRI 3 . PRItk 57 e
R FE T AR RS R J 0 s i o 20 AT R IS BOVE F B BRAT B, R LB ORI AR, TR
SR 2 2 A R T P T A T A LR

AT SR v 23 BB SR R BT, sk PR UREY AR 5 H A1 I i 426 HH XS AR e B i 9 D T AR
G R ) R FEBUE I R AR . il AN, BB A AR RO, e S B RE S, AT
RO B SR R AR S JE 95 £ 2 75 A 750 B e Ak TR
1 #R5ERZE
1.1 ksl
111 X EAE 2016 4 6—10 AN EGE M T WFHT . VFE TR E . T 5 1A BRI A B /R 1)
M RAE 40 ) T IERE R
112 (EREE A R SRR S 1 2 A P B R A O AR Bl IS )RR 2L 5 95 93 J50 v 0 A B
281 hn] i A8 AR PR B M B A bl
113 HEE RN T4 1000
114 iR KBEFHEEL Bk 20, Huh 10 mL, BRE 41 1.5, LKARMmEE 1.5, 3
g 20 g CAUMIEAARRR FREENAS D ININZARI/KE RS 1L, RS a3 T =AM, 121 C K 30 min.
PDA i7idk: TR 200 g, FIZAGHE 20 g, LR 17 @ INZEMR/KEARZE 1L, 121 CKE 30 min. HAHT
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FRIEN KN 6 b R KU, VRUE S Sk, A EREITRCEIEIR, AR,
A 500 mL =AMt s KB Th (115 °CH , & H.

1.1.5 (R AF  58% AR ALAr VB A (AR R AT 70% FFJE6R B R v ¥E MR 5
LR RAEDHFFIRAFD .

1.2 A%

12.1 BEHOE  KHRRERSATE. 20 1 g EREIAE S 10 mL LB AW KERE T, e
PG BIR 10 min, 4 107" M HIBRRGA, FHEUORBEE 107, 10701 107°, F WX 100 pL Waifi T4
8-FRHLmbk i) KB [ AT |, 28 CHEFR 2 d S, PRIEAEEAMDE UV2 SR Bk H 26 B AT 1,
RIkatitb)E, H 25%MH 7 TF-80 C.

122 HMERLBERAE L P B A B AT R R B 7, 2R T KB 1578, 7628 °C 180 r/min
FAF T IRGHTTE 16 h 8B 754, P 1e LA 3% MR 4R T KB KiRuirh, 7628 “C. 180 r/min A
NREET 48 b, FEAEARI AT KB IR 0R A R P I R E U A 8 X 10° cfu/mL.

123 HREARNIEI DU SR RN B BRSO EAR, RSP R0 1 B A RS BuAE FH 0 bk o
T 9 cm PDA “FAR ORI EAE 0.5 cm IAEKR B B DF, 5 PTRERS FOARE 2 om,  [R]F DS RR 0 I B 1
R, BEANAREE 3 RES . 28 CCHEMELIGFE 7d, WX RO BRI AL AR B4 B 74 AT, TH AR 2
MR (%) = G EA—EEEER) / OFREEEA—0.5) X100,

K25 B R G PR AR R RS AR o 1.2.2 hIE RS 48 h BRI L, B BT
FHASFLIE BT e U, HIES 10%TC B UEMY PDA PR, 75 AR R4z 0.5 em #EARBE U, DIASIE
WK PDA 53 0, AENAEFR A 3 k. 28 CAEIRIFTE 7 d, 05k 0 Ak 3L A 0 e T TR 9 LA
THE ARG 2
124 AFEKREHREARSE (ARG S 5 SR . BUKHR—8U0 5~6 Jy BN T3
K L5 KT (pindstrup) AARLEY 3:1 WA, 21 3d G, TARFREMISDIR AR, B4k S mL,
JLRERRFERN 3 %, R 2 d, DASEREMJCE KB BRI (CKD o BRACEE 3 BRI, 3 IRER. BT
28 'C. 10h G, 23 'C. 14 h MBI, 75%WBJESAT PR 30d 5, /ANVORFEsERRIZH, BEEAREE L,
1 GRS SR A k) PO E IO B s . Ao AR SR, ke, AR b R
F, AREFF ARG ST
125 AFEHKERTKRE  PRREKS 5 HEREP7E. K800 5~6 FEH TR T
B K+ 5 0 IR (pindstrup) AAFREL A 3:1 (AR, 2200 3 d J5, TARBR RSB K BER, 10 mL/
PR, SLHERREERD 3 4k, [HIRG 2 d, IR LAJCHR KB 8538000 I (CKD o 94h, wE D0, R
o 2T Y 58% FHAR SR EF nIVR MR /1) 500 f R, M S AR R JAT 03 24 70 SRR 70% FR R b 2R T e 1
77 1000 (5B, 251 3 d JoRFHRMEE 15 mL, 7 d JEFEERS 15 mL, JEHEAR 2 k. BFANAbFE 5 R4
W, 3IEH.

FEPUR R RRCER 3 IXFEAPEE R 24 b J5 70 B R S e B AR AR R 2R . M Tk IR IR0
BRI Qmm 500, SRJEBIERR R R A 5 g/bk CREORAT IR R IR 1R 22 482 N PDA AR L35
IR 5~Td G, BNNERBRFEEE LR 18~20 d) IR R ERE B T BIF I 5 mL/Ak CRARAFRIAR HR BR
BN PDA PR E859R 7 d Ja, H 0.05%[KIm-3E 80 Pad PR 2 A7 T8 KRB A 1X10° #4 T-/mL)
HT 28 C. 10h Y6, 23 C. 14 h HBHE. 75%MHANRE &M N TR, 5595 30 d JF A RpfEDL, THE K
W IR TETREFIDI AR .

SRR 25005 5 A AR ME S IR FARvE (GB/T 23222-2008) AT, L SRS 4 Sbrvt: 0 2%, Ahk
Tois 12, ZEARRBEA L 2[R 1/3, 80 1/3 LUF M2 3 90, ZEHRBEIRge=H 1/3~1/2, 80 1/3~
12 W 3R B 25, B R E Dok B R B BE s 5 4, ZERI BB ZE B 1/2, HARAERIASEZER], 5 1/2~
2/3 WP EE, 79, EIRPTATIAGEZEE, B 2/3 LA B EEE 9 S RRIEAKE L. AR
R O 2, oW, RMIMRAEKIER; 1 9, MMRAERIEAIERESRAENL, DERSRIEERE, BT
A RRAE (BB 5 3 L, WIRRER S ELAERRIE 1/4~1/3, BREBORIRAE R, 1/2~2/3 M ZERE, |
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REBHARE TR T 5 %%, WRRELEERRIE 1/3~1/2, KSR AE L th, 2/3 DL 2%, g
TR Tl 7 9% WRICEMIE 172 Db, ket s, RATKIE R R, R IR AR 525 1
Wy 9, MREEAKSE.
126 ADEASEERE SHEGHHIEARCERY . B AR AT B A R &R EhhE, B I0E
PP SRR E A 104 254 504 1004 150, 200 A1 300 pg/mL ) KB “FA L, i S5 R 60 4E 300 pg/mL
FAEF 1) KB 15k RS A KBTI bR il AR, I P ARORT IR Bk 28 Xl e 2 25 FHMH AR o BR B2 AT i Bt
VEF A0 B o

Pric B R R IR 25 7] 1.2.2, JLrh KB BR IR G EE 300 pg/mL) o FbRic AR R B (i
B4 8X 10% cfw/mL) ALK H 5K 5~6 Fr HIM AT, BARSE 3 d R RHRIER R 5 mL SR
PAGTR KB 35780 GARJE 300 pg/mL) . 0l /e M e 20 30 44 64 8. 15, 22.d H 2 BRI, &K
HARPr 3, WA, ZERFHS A EN 0.1 g H 75%MRHRE 20 s B TR R (HIEARLHH,
BT B e THHREERE, HICHE/KBE MR, WA GBI 100 uL B570R AT 200 pg/mL
FIAET- B9 KB Ji 7R3 b, 8597 2 d Ja Geil M 2.
127 BARARAER SBERISI O WAHARLLEETM) Jiik.
1.2.8 16S rDNA %€ KM CTAB iEHEHUEP KA 4] DNA. HIEH 514 27F (5'-AGAGTTTGATCC
TGGCTCAG-3") F1 1492R (5'-TACGGCTACCTTGTTACGACTT-3") %} 16S rDNA #£1T PCR ¥ 1. PCR
RVFER: 94 CTRARTE 5 min; 94 CAME40s, 55 ‘CiBk 40 s, 72 CHEM 1 min 30 s, 35 MEFF; 72 C
843 4EAH 10 mine RIS 9 BOZERE R pMD-19T Vector |, 2 H 0 F B A8 0 W8 RS 828 TR TR
CEHE) B FRA 7 52 B e o 545 S8 5T Blast J77:4F GenBank 1 54 AR R E4T LR A, SR
BioEdit 7.0 HEATEHIUCE /04T, N MEGA 4.0, VLABAER @RI RS K B W .
1.3 HIEZKITS S

ALK H Excel M1 SPSS17.0 ¥ AH50 47, J7 2253 MR HH Duncan’s #7215 .

2 ZFRESH

2.1 HBFEHRRTIS B

M40 By T IERE S A B AT 2 201 AR SEICIR MR B, 38 I SPRRORT IR RN £ B A I AT B Bt
VERVSEF 1R 2 BRTEAR, 23010 PA2101 Fl PG3402, Ak PA2101 4325 HIA] e FE00 EL 0 ik = A A A 2 28 i
ORI 18, Pk PG3402 40 HRT/R 1L 8. PO IR S5 T N, AHECXT IR, 5B RE PA2101
1 PG3402 X0 IRk 35 7 1906 S 181 1 7 B AR B PRAK (P<<0.05) , PIRR MR A 25535 25 AR £ K25 PO ARG 0 B
HE 80%LL o HHE R BUEINE A R T4, WK PA2101 IR R PR UEONT J Er2 65 () A XS 400 17 21k 3]
100%, XA AR BR A7 AR AR 28 58.10%, 34553 = T Pk PG3402 (P<<0.05) ; PG3402 K P UEMBIN
TR A EMEIER, R ERE EA S NRA BE R, AR B EREEATIEEN (KD .

F1 EBHEHRMELETNRBHRBHMERLR

Table 1 Biocontrol effect of biocontrol bacteria on P. nicotianae and T. basicola

LS PR Xt IR Plate confrontation method B 14 ik Poison media method
Strai
Taimns Y% P. nicotianae R Bk T. basicola Be# P. nicotianae MR T. basicola
[CRCaERE LERSENNEES W PR LERUEIT: W ELAR LERSELNEES W ELAR LERUEIT:
Colony diameter Relative inhibition Colony diameter Relative Colony diameter Relative inhibition Colony diameter Relative
(cm) rate (%) (cm) inhibition rate (%) (cm) rate (%) (cm) inhibition rate (%)

PA2101 1.37£0.06 b 85.75+t1.05a 1.03+0.06b 81.42+201a 0.50+0.00c  100.00+0.00 a 1.97+0.15b 58.10t436a
PG3402 1.72+0.03 b 80.04+0.41a 0.87+0.12b 87.22+4.02a 417+0.15b  40.18+2.49b 3.93+0.06a 1.90+1.65b

CK 6.90+0.36 a 0.00+0.00 b 3374023 a 0.0040.00 b 6.631+032a 0.00+0.00 ¢ 4.00£0.00 a 0.0010.00 b

T B AP R hRUER, ARFENG FREOR 0.05 K EZERBE, T

Note: Data were presented as mean+ SE, data with different lowercase letters indicated significant difference at 0.05 level, the same below.
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2.2 HBFEHREIREMR

R RIS A5 LW, ARk PA2101 A1 PG3402 RIFRANILG, MRk E . SR, A3
Mg, M BEEEE ., MR, AREE R SRS 3 b AL

PA2101 REEFACEE G RR R AR B R IAR . A0 g, Mo BEEd ., AREFE . FRVE )RR
SEEEE A B LSS IR0 T 28.12% 25.48%- 5.91%- 39.35%. 27.97%-. 108.02%- 24.88%#149.17%, & TH
RO e BRI G LAk, FLARRE )1 AR IS 2 3 v T KR IR (P<<0.05) o PG3402 Ab3 Ji5 0 B 55N PR 40 3l
BAINT 52.96%. 13.59%. 5.91%-. 31.08%-. 21.79%. 131.38%. 58.00%F 76.64%, % 1 %M A%, HiAth
R AR B2 5 T K I (P<<0.05) (3R 2) &

F2 EMERNEERREERS R

Table 2 Analysis of biocontrol bacteria to growth-promoting of tobacco

Ak 2 P e KA A0 % Hb TR K HRAETE iRRCIP)) e b
Treatment Plant height Maximum area Effective number  Aerial fresh Root length Root fresh Root activity ~ Root shoot ratio
(cm) of leaf (cm?)  of blades (piece) weight (g) (cm) weight (g) (mg TTF/g/h) (%)

PA2101 20.00£2.85b 238.30%+17.52a 7.88%£0.33a 36.90%£2.75a 1095%1.15a 2.85+0.92a 0.27£0.00 b 7.71+2.28 ab
PG3402 23.88+545a 21572+£26.69a 7.88+£0.60a 34.71*x4.15a 1043+189a 3.17+1.56a 0.35+0.03 a 9.13+3.97a
CK 15.61+1.58¢c 189.91+£24.58b 7.44+£0.53a 2648+528b 8.56+1.20b 1.37£0.63 b 0.224+0.01 ¢ 5.17+1.87b

23 HBEMRZRBIRER

AR BT R 5 FEAR W, X R 0 R  FAR J S I i i 45 5o A 66.44 FI 55.56, PG3402 FlI
PA2101 ALPRJ5 Al 0 25 BTG 2 SR I VAR S8 RS0 1R A0 2R P FR 48 (P<<0.05) o PA2101 X R 1%
TR R BT 20 A 70.11% 81 62.67%, ZCRAL T 25715 AR T s PG3402 X JH B 28 J12 955 14 17 380 K
60.92%, ZEHLS 25 AL FRAT Y, SRR B BRI BT80N 60.00%, AT 2556 AL BE BT IA 3R (%
3.4) .

R3 EERMEERRFERERR

Table 3 Control effect of biocontrol bacteria on tobacco black shank

s HRE Jigk Grade 3k AR LER S Wi &k
Treatment Number of stems 0 1 3 5 7 9 Disease incidence (%) Disease index Control efficiency (%)
PA2101 15 7 4 1 1 2 0 53.33b 19.26 b 70.11a
PG3402 15 5 3 3 3 1 0 66.67 b 25.19b 60.92 a
- F P 15 4 7 1 1 2 0 73.33b 21.48b 66.67 a
metalaxyl mancozeb
CK 15 0 1 2 4 6 2 100.00 a 64.44 a 0.00 b

R4 EERIEERBEHOAER

Table 4 Control effect of biocontrol bacteria on tobacco root black rot

AbER A JiZk Grade R TR 5 B &k
Treatment Number of stems 0 1 3 5 7 9 Disease incidence (%) Disease index Control efficiency (%)
PA2101 15 7 3 2 1 2 0 53.33b 20.70 b 62.67 a
PG3402 15 5 5 2 1 2 0 66.67b 22.22b 60.00 a
F LB B R 15 5 3 3 2 2 0 66.67 b 26.67b 52.00 a
thiophanate-Methyl
CK 15 0 1 4 5 4 1 100.00 a 55.56 a 0.00 b

2.4 EREREEERERIARNBEE

S HERRCIEA BIRE S AE 300 pg/mL FIFET ) KB B9 LR e Kb L R PA2101% A
PG3402%, VAR RIS SR I, MR L TR A 5 38 2 T A VB 225331y 83.10% 11 79.81%, o A AR
FR R (R ATDGH T 22 050y 82.28% M1 78.85%, & WARIAR T HU kbR ic Wbk PA2101% Al PG3402" it NH 1055 2
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R AR B B (0 FE BVE S B A iR AR AR 4

SERIRIR 45 TR W], PA2101° FI PG34028 {EMH BAR PR T3, AP ZE PRI (R Rt Sl A B e T ) 2iE
AR, RS 2 d, PA2101R I PG3402° 7EMR PR -3 S i K, ARIGARIKUARI . 250, IFI.

2 d J&5, PA210IN SER B SO0 PR % . 55 29 d, HAEMPr T+ SR s, Reiks)
10° cfu/g, 55522 d @RI B #E 25 (P<0.05) ; WMNKIEMEE N 10° cfu/g, 5 14 d EIHBEH Y,
[, R RO N S8 RE o S B AR (B D .

2 dJi, PG3402N s R LT, R LG RS, 529 d i, LEMRpR T3 e Ak
FH10° cfu/g, 5522 dINHEMEETLEEZER (P<0.05) ; WHAKEREE L 10* cfu/g, BFEmT
21 d FE R (P<0.05) 5 [FIINF, JHRCZEpN I N Resr S 2w (B 2) .

—— i[5+ 1 Rizosphere
—8— Jf{ Py Root
—&— £} Stem
7 labm —K— i} Leaf

PA2101°E il $:
Bacteria number (Ig cfu/g)
W
T

I 171] Time (d)

Bl1 HFFE PA2101N R EFELE R

Fig. 1 Colonization of biocontrol bacterium PA2101%

a —— H{{fix |3 Rizosphere
- —=— L}y Root
—&— 2P Stem
—K— Iy Leaf

PG3402° 5 JE H
Bacteria number(lg cfu/g)

1) Time (d)

2 4FE#k PG3402R B EELE R

Fig.2 Colonization of biocontrol bacterium PG3402%

25 HEHRETEHER

2.5.1 PA2101 57 BHPE PA2101 $ =2 [P A FIE, 78 KB KRt [, 28 "CHiF: 48 h MK i i [A E
I, BELOTERY, USROS IR B AR, A SR s, A N
R R AL PR B & € T 4 BSCPE 0 JB s A B A AR AR 5 ) AR P RO BT R AGE (3R 5D 5 16S rDNA J7 471 (GenBank
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5o MK607452) HAEHE L DSM50071 Fll ATCC10145 [#) 16S rDNA 438l /3 3 41— 850k i
15 99.80%, MAGKENTKE, PA2101 AHISHECMUAT B Pseudomonas aeruginosa (K 3)

252 PG3402 % F KK PG3402 Fi 4 YL aBAPE, 7F KB KigRdk [, 28 CHiFE 48 h MR MEHE,
RIMCHIEI, FURENSEW, AR AERERIE R & BN AT B R R IE (3R 5) 5 16S rDNA
(GenBank %350 MK607455) SgH iR f i LMG27940 (1) 16S tDNA 441 — Stk Eik
99.67%, MREKE T HKE, PG3402 Mikhr LB AT % Pseudomonas granadensis (] 3) .

RS EMEREIRELEHE

Table 5 Physiological and biochemical characteristics of biocontrol bacteria

Pk Feature PA2101 PG3402

4 CEK Growthat4 C - +
41 CHK Growthat4l C
KOH J%J% KOH reaction

A 1LHF Oxidase

+ o+ o+ o+

W Fluorescent material

VERY K f# Amylolysis - _

FFIELT Methyl red - _

V-P 4 V-P text - _

B 7K fi# Gelatin hydrolysis +

TR £h1E I Nitrate reduction + _
+

K= MUK f# Arginine hydrolysis

VE: A+, BTk -, BIME. Note: =+, Positive; —, negative.

98 ["PG3402

Pseudomonas granadensis (HG764746.1 B
78~ Pseudomonas granadensis (MG571669.1)
Pseudomonas granadensis (MH071326.1)
Pseudomonas baetica (NR116899.1")
Pseudomonas jessenii (AF068259.1")

47
96 Pseudomonas jessenii (NR024918.17)

100 | Pseudomonas putida (NR1 14479.1M
92 4'_
Pseudomonas putida (D37923.17)

8 Pseudomonas fluorescens (AF094732.1)

Pseudomonas fluorescens (NR114476.1")

S| g9 [ Pseudomonas chlororaphis (FJ652611.1)

Pseudomonas chlororaphis (NR116763.17)

100 rPA2101

l Pseudomonas aeruginosa (AF094719.17)

Xanthomonas axonopodis (JN036625.1)

B3 ETF 16S rDNA MEZHRF L ER
Fig.3 Phylogenetic tree based on 16S rDNA sequences

3 itig

R S P AR AR PR 0 A8 A0 T T A A (R R A A, ™ N I BB K B R o AR ]
P A R D A 7™ T B AR 0 T 2k (BT P R R A AR AR R RS A i 6 52 2095 5 T K 5

b=
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A7 M 2B B R IR ORI ORI 2, Ok M B0 T W L o FE Vs R B v e — 1220, IR R
W, 05 TR AR e S AR AR S 00 L AT S VA RO . W B TV s bR B I 1 XF 10,
SRS B AR RS BRI, 5 PN e B, 2 AT B T295 ot M B 2 Ji 0 EAT B IR B v 1
PTG, RN R AR TR AR, SEpm A A o el > Ll R LR OO iz kg, (AR AEAE
FHAERR B L N D, PR IR 3 e L 975 9 A A 50 B B MR BT, R 5 55 St o 2 v LA S A 1Y
TER IV T 5%

AT 40 4 - IEFE S 2 BTk 201 MR A SOEI B IAT I, A 2 BRBEIRAE P AROG IR A5
BE ATV TP OGS A I AR A AR S s 1R DR R 3 R BB I BUE A, i bR PA2101 F
PG3402. s A BLAEARFIEAT 16S tDNA J741 RS0 B 70 1T %558 PA2101 2B AT i, PG3402 Sh 5%
AP P T 3 ZR 5 P ks i A B S R R o S AT T YN20 14588 7 S e Y45 v ot 4 9 25 £
R RN 76.07%, 7 FRial I M5 22 206 B 55280k 41.40%, HIW] B/ N T AWE53H PA2101 AT PG3402 4
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