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N T RIS F AR LI S AR, AR A Ashby TR IR 5L IR 5 04 37 42 5 #£( Musa nana
Lour. sp) PR HIEFres 7 —tRE R E, 4N BWLY3X-6, X HITIESHEME . 4341k, 16S rRNA Fi gyrB ¢4
M7 T AR RO R R AL SR R PR AR BE ST, SRR L%0E , TR BWLY3X-6 J& TIH % Klebsiellavariicola,
H AN W SR S (17.98+1.88)ug/mL, [ 20 1% M (220.518.21)ng/L; AR A AS [7) 75 2 A A A2 A R B 45 1
KW, S EXIE 0.5%REAEAFL, 75 BWLY3X-6 FiE& 10° CFU/mL 5 10° CFU/mL #kE T, MR E 5OPEEY
FIA YA B (P<0.05), HARKARLEEMI R, 2505800 43.5%M 54.6%, RUFRIMHERA T HAR
I A RE T AR, HOZE TR A EA ROFIR A, S ILE Seqe gl 4 7 v i) SE i iy 4R A e FE Al
X##i7: Klebsiellavariicola; MANEAR; FHE; RAEKEH
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Isolation and Identification of a Nitrogen Fixing Bacteria and Its
Growth Promoting Characteristicsin Different Banana Varieties
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Abstract: A nitrogen fixing bacteria strain named BWLY3X-6 was isolated from the rhizosphere soil of wild banana
(Musa nana Lour. sp) in Hainan, China using Ashby nitrogen free medium, and .its morphological characteristics,
physiological and biochemical characteristics, 16S rRNA and gyrB sequence analysis, nitrogen fixation characteristics
and growth promoting ability to different banana varieties were studied. The strain was identified as an azotobacter
Klebsiella variicola, and its extracellular ammonia nitrogen content was (17.98+1.88)ug/mL, nitrogenase activity was
(220.51+£8.21)ng/L. The results of the growth promoting test of the strain on different banana varieties showed that,
compared with the blank control and 0.5% urea treatment, after inoculation with BWLY3X-6, under the inoculation
concentration of 10° CFU/mL and 10° CFU/mL, there were significant changes in various biomass of M. acuminata
AAA Cavendish cv. Nantianhuang and M. acuminata AAA Cavendish cv. Baxi (P<0.05), with more significant changes
in root length, with the increase ratio of 43.5% and 54.6% respectively. In this study, nitrogen fixing bacteria with good
nitrogen fixing ability were screened, and this strain had a good promoting effect on banana growth, wihich would pro-
vide a theoretical basis for its subsequent practical application in agricultural production.
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R 2022 4F, HEC ROV RE AL
PE, F# (Musa nana Lour. ) Fiff &% . ™
ML WACHR . ALgR b, RIREGE . ARG b
XA B S AR =, H 2 AT T AR AL LA S
T FEAN 290 S [P, X 7 A7 b P R TR i il T
ISENR , Anfel e sE AT A P S 0 | A RIAT RRL K
JRE RN R F R s it F B SR R
TR E K R il 2z —P g R 3R,
ROCE GIEH B, RAEA RO R YO
HAE R DL B R e &4 B P i 4y
i, TR | R ARSI T 5D,
T FE P H O URE DA B K PR R
O, AR AR ERNE, (0 5l
A E AAL &8 e Ak . Fhmi ™,
HL AT AE A bR TR 25 5 A2 2% R A R E O B
8T AR R RO Y R AR, I A DY
RIEH FER X8 . RE MM LE, R
gEAL R A R AR AR R R IS T Bk U B AL 25
= AR, AR N T AR, R
LR e R L2 A AR A R KA Z T,

PR TR R, U FAEARNAE
B, HHIEA NH;, 6 Ma 5K . EH5,
HAuHs A A E R . A A MBS B A 3
Ffn 71 SHE v M A ] S0 TR 5 M 7 A A0 T B A [ R 3
HRR, BOA R H RS AR A R B 2R
MR ARG, (HERASHYERIEAR, 46
EEPITAR, FE—EMREE; KE
[P SR A 0 A T FE R AR B | D = 3h 4 i
R A REHEAT R BAEH] s HAER A W) ZAAET
H AR A B3 RUK TS 2 Rl AR SR R
WOGHE F % . i AER S BRI AN TE R ( Nostoc ),
JERE A SR BHIRANE GRS (Chromatium),
e SR FE . EMHEREANWOD B ERE
( Rhodospirillum), fLAESIE . 1% 1 Y 15 50
J& ( Azotobacter ), fhAES:FE . LM IRA M D IGHE
i ( Clostridium pasteurianum) FIfLBE 755 . Fetk
RAMTEHEMIKEE (Klebsidla) %, M FH
b 2SR g [ 2P, A A AR T R AR AR,
(XTI EEIE I RE Ty, AR AEAE, A
Bre NI, s, JEERETR,
A e Rk, R B PR I AR
R, B4 AR (PGPR) B, R
ASCAT D g 1 A P e e 200 R 2R A AR 2B
KPR R o 2 A RO A s e

[ 2R A7 AE RE R A - S P il ST R MR T R 9
HHE, R A, AT
DREPIAR BN I 4 B Tl b,
AR I AT DLl A R AR MR A
Wm Y K, X R RN AT DL R
Yy KRN3R S W, 8 AT DL TR) 5 AR B R
Yy e 52 RS TR B R S R, O A 2%
(MR B o 2 g V200 3 Pl R LA S =,
BN e = A 4 AT ZALVER o

A 5T NI R 44 % T 04 B A 4 42 ( Musa nana
Lour. sp ) AMRFr 4738 —#k A A4 B A
BWLY3X-6 ( AL [ Ean4s ), it 6 HA 2
afifb . BIEEEIEH nifH BRI, 168 rRNA J¥4
F gyrB P HI S, BN E SC R 5 WA el ik -
3 6 BE T RN A 4 T R R0 6 4 o DU ]
RAE S A G , I LIRS R R A il e 4
AIF 9% HAE — 5 VR 3 TR P 0 A A K A R R
Wi, LS A2 AR 19 ] 1o FH B AL B Ak i ARk
=79

1 #R5FZE

1.1 ##

111 BXE4  AAERZARE BWLY3X-6 775
H UL “Z7 SFRIERE A7 O 1 e 48 91 E A i B A
7 #% (Musa nana Lour. sp ) fPr 4414,

1.1.2 Bk AE A BHlEERF Oy i —0
MIEPE£ (Musa acuminata AAA Cavendish cv.
Baxi ) 5 KX # ( M. acuminata AAA Cavendish cv.
Nantianhuang ) A, 47 i H R RO B2 B
M AR

1.1.3 327 A LB R BB 10 g, BEb:
PEHH 5 g. NaCl 10 g. Bk 15 g. ddHO &
5% 1000 mL, 18757 pH & 7.0~7.2,

Ashby JCAIEFREE  HEREE 10 g KH,PO,40.2 g,
MgSO,4-7H,0 0.2 g, NaCl 0.2 g, CaSO,42H,0 0.1 g
CaCOs 5 g JiiE#Y 15~20 g.ddH,0 & 4 % 1000 mL,
WY pH & 7.2~7.4,

A B A AR E T IS SR BRI 2 B (RUE D)
iy ) S 05k
1.1.4 FEZ4X# 2xTaq PCR Mix g H KA A1k
B (dbat) AR A]; DNA maker ) B RARA
R (dbat) ABRAF; Goldview IR Yk
SxTBE ¥ , ¥ H biosharp A=W RHE A FR 2 A
4= W [ & ( nitrogenase ) ELISA 5% &1 H
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WA v AR R Y R o B4t
.15 £ &2/8E MEY-FAHNZET7FXF
PL303-IC, # A\BATRGERS TAES SW-CI-1FD, &
e BB NUVE, #9175 s HT7700,
£ 08 % B AL Eppendorf 5810R , 24066
1T UV2600, flf 55860 ND2000C, 6
& PCR ¥ Arktik96, &EIE 14 RSt Fire Read, H
WAL HL B DY Y-6C.,
12 FHik
121 aABRRAW>BS% T (1) HAEBA
BRI 5 2lifk . $ERTHER 424 90 mL K # /K
=AM T, ASHAREL 10 g iz 8B0y +gelo) 2y
AET =M, TERT. 180 t/min & 20~
30 min, %R SR, R R AR R
107, 1072, 107 ARG, UK R RS
BRI 100 uL, 0T Ashby Jo A [ 485
FRAEET, IRBIRIKA), BMBEECES 3K,
BT 28 CHFEM P RESRE 2~3 d, WL, PREUK 3
PERY AT P 7E LB [EARRE IR 58 b gk fralifh, R
PR Rk AT I B RIZR, 5595 | DA HL L V%
B, R4 G HImIAE, (BT a2
(2) AAEBAR ST . TBARFME : Kifist
1) BA R P45 AP TR LB 553735, 37 °C (180 r/min
FERIEFR 10 h, U5 pl BB T4 U7 R
FEZ ST LT AR TSR A A R AR IES .
AR A A R - R0 B TR R R A T A 2 Ak
KEEAR, FrERERE . WAL (MR.) 55,
M| | AR ER I R | o AL A B . B
A, Bk ks (eEyerscg ) 1,
[ AR nifH, 16S tRNA J£%1 5 gyrB 5
FMEE . B A U S SR B B bk DNA
[ &L A nifH 734 51974 nifH P1 (5'-GGCTG
CGATCCVAAGGCCGAYTCVACCCG-3’) Al nifH
P2 ( 5-CTGVGCCTTGTTYTCGCGGATSGGCAT
GGC-3'). 16S rRNA J¥41 PCR ¥ #5190 27F
( 5~AGAGTTTGATCCTGGCTCAG-3' ) 1492R
( 5-TACGGCTACCTTGTTACGACTT-3'); gyrB
AN FH P 85 YN UP-1 ( 5~-GAAGTCATC
ATGACCGTTCTGCAYGCNGGNGGNAARTTYG
A-3") Fll UP-2r( 5'-AGCAGGGTACGGATGTGCG

AGCCRTCNACRTCNGCRTCNGTCAT-3"), JZ i
PRZ N MEH 1 pL, 10 mmol/L 5445 1 uL,2xTaq
PCR Mix 12.5 puL, § ddH,O #h % 25 uL.16S rRNA
J¥ 51 PCR ¥ H4FE T 95 ‘CTIAEME: 5 min; 95 C

P 30s, 55 ‘CiBk 30s, 72 ‘CHEf 455, 354
TE¥R; 72 ‘CTHAEf 10 min. gyrB /%1 PCR 44
FEF M . 94 CHIZASYE 4 min; 94 CA5PE 30's, 60 C
Bk 45s, 72 CH#E{H 1 min, 35 PMEH; 72 CH:
FEA 10 mino, S 45 55 X5 77 4 43 il AT 1T
ZHATAY TR (1) BOA RS S T
J¥, f#H NCBI #4775 Xt , [FEtE D MEGA
7.0.26 BAFXREMRERGE L BN, HEIEEY
WREE 25 5L 5 A P A b S 0 1 485 SR s R R i o
122 B#kBERANE  RAFTH WS-
JERINSE F AR AR B B RUBE T, SR e )
PALE 7 VR EA T E o

(1) AAF W ECH . BT AR A S A
PRUETR . 1.25% W AF L2k F L AA T . I AL IR
T B o 2 A AR TR A B AR 0.2358 g (NH4)2SO04
% 100 mL K, 153 28R & &0 500 pg/mL
S AR, HHEmE 10 145, SEEN
50 pg/mL B9 Z SRR

1.25%V il SR F AN - RS HFREN 0.3622 ¢
Na,Fe(CN)sNO-2H,0, 7K E % F] 25 mL, F 4 C
FERL, I R [ 7 4 B 4t

WA FEFIFRE 5.00 g 7K, B2 mL
1.25% i B F AL AN W, TR AV T 500 mL 7K
Hr, G 4 CIRAE (BEDSLIRP 2R e ),

W B: Ki#FREL 2 g C¢HsNasO;. 2.50 g
NaOH, 8 3.5 mL NaClO, RS T 500 mL /K
Hr, B 4 CHET

(2) EAREREML R HE . B 11 k4,
K G5, #3421 I AL B 25 Ak, IR e
REWL, BT 37 CHEAKGBSR T, D6
20 min, PUHBEEZEE, T 637 nm KT
EH OD A, W8, 2l 28 Ebn i
28 (K 1), MR y=0.0633x+0.0649 ( R*=
0.9973 ),

(3) B b A ) 8 o o T R0 T TR AR R 1% Y 42
Pl i 42 F Ashby WIRKE SR FE AR T,
FAWSA S PRSI TRAMEN, KX
SRR R R, Z 5% T K, BRAE 28 C .
180 r/min #& R 5520 20 h J5 , BRI, MR
B AR T 8000 r/min 0> 10 min, HL 100 uL
W, WEETLE EP AR AR, &
i3 kP,

e 1.2.2- (2) thRFAR, BCRFMAFES, A
MARF, A ODess {H o
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Tab. 1 Establishment of ammonia nitrogen
standard curve
by FRETR R A BB K AR
Standard Solution Solution Sterile Ammoniacal

" solutions/uL.  A/mL  B/mL water/mL nitrogen content/pg

CK 0 5 5 100 0
1 10 5 5 90 0.5
2 20 5 5 80 1.0
3 30 5 5 70 1.5
4 40 5 5 60 2.0
5 50 5 5 50 2.5
6 60 5 5 40 3.0
7 70 5 5 30 35
8 80 5 5 20 4.0
9 90 5 5 10 45
10 100 5 5 0 5.0

0.45r =0.0633x-+0.0649
0.40 R=0.9973
035f

5 030

Q025+

© o020f
015}
0.10F
0.05F

0 1 2 3 4 5 6
& & & Ammoniacal nitrogen content/pg

B 1 sEEiRERZ

Fig. 1 Ammonia nitrogen standard curve

1.2.3 B R EEEE R 2 K HMEY B A6
( nitrogenase ) ELISA A5 & (EEbr LY ) g
AR [ OB TG P, HR) & Ue  B A T
124 BEBERANFEGRAER (1)AE
[ & BWLY3X-6 (3555 . AP kS B RN
PO I, WA RS, R B AR A T K
WAk LB 3k, #FEHR 1%, & T 37 °C.
180 r/min ¥& R L2 10 h (3546 LB A4
Hk 29K 3.73%x10° CFU/mL ), SRJGTERTHRE L
HLH LA 4000 t/min 2.0 10 min, 3+ FiE#&, K
FKEEFEADIE, EE 2 K, Rk EENE
iR RN 10%, 10°, 10° CFU/mL =S AS[] ¥k B
B, &

(2) AFEEESFOEMGIE, KR ES
il 22 18] 3 ) 50 5 ANAR TR . 28 (AT R | 0.5% R K .
I R0 AT R T 3 MR A (10 .10°,10° CFU/mL ),
AL S BRET, T 3 UK. b BRI A A R e
] AR T AR FEAE K 43, PRAIE L 3 IR I R

TphE 3 d X A A I 2R SEERAE N 1 U R
W, BERAERRR N 1 mL, 25 F R BRI 45 B 0K,
JRZEALFRRGE NS 0.5%R &, it 14 k.
TR ZAETE 60 d 5, 5E B R A2 AU BR
B R, ZERL R b b I T R e
LN
1.3 HEsE

FIH] Excel. SPSS 26 #fFi# AT s 4 geit
5258 EW0H, FIH MEGA 7 88 R4
REW, FH GraphPad Prism 8 # {45114

2 HERE55W

21 BEREMSES5%EE

21,1 BRASH. BEAWRZ AR ALK
16 B A AE AR PR 3 4 Ashby JC A R Bs 37 3
LG5 152 @ bk BWLY3X-6., Hy&1E LB F
Me IR B OO E IR, ANEREIE B, %
HW, Sk (I 2). BEHHEEE T MR EIR A
FRAR, AYEME, IR, REIRK/NAN 2.78 pmx
1.14 um (& 3 ), #40 A & B 5 PH T, Ar
BRER I BAPE , ASPRER IS FIR B BA T, = mg ik
W EYE, AR R, BRI R
FJE4r (ML.R) R FIME .

2 B LB EWRES
Fig. 2 LB plate morphology of strains

2.0 pm

e

B3 FEHRESBERERA

Fig. 3 Transmission electron micrograph of the strain
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2.1.2 BERE#LRA nifH 40 B L T 16S rRNA
5 gyrB BA 69 2GR E oA FIHE AL A
nifH 514 N BWLY3X-6 B #k 5 K 4 5 371 rh 4 18 4R
5307 bp M9 Bz (|8l 4 ), BWLY3X-6 HFEH 16S
rRNA 5 gyrB J¥FIHK B4 51 1445, 1187 bp, K
MR R L BR, T 16S rRNA
JPHIR I R R B, 5 TR R (R VR e s 1)
J& Klebsiella variicola strain 03-311-0071, FH{LE
ik 99.65% (& 5); T gyrB FAIMEN RE A
B 55 R RR R R B e Y 2 K. variicola strain
LMG 23571, HAHMRIEL 99.83% (&l 6 ),
CERTEANHE . AR . nifH JEHE K
M &% 16S rRNA . gyrB &4 194 Hr 4 &, ¥
BWLY3X-6 F k%€ 4 Klebsiella variicola.

M A B C

M: DL2000 DNA marker; A: 16S rRNA; B: gyrB; C: nifH.
Bl 4 WH#k BWLY3X-6 By 16SrRNA, gyrB &

E@EERE nifH B PCR § 54 R
Fig. 4 PCR amplification results of 16S rRNA, gyrB and
nifH of nitrogenase gene of BWLY3X-6

64 | Klebsiella sp. strain FX0042 (OP268537.1)
Klebsiella sp. strain FX0039 (OP268534.1)

53 | Kiebsiella sp. strain FH-1 (MH250202.1)

75 | Kiebsiella sp. SFR-114 (KC455433.1)

56 [ Kiebsiella sp. SFR-117 (KC455426.1)

Klebsiella variicola strain B-6 (ON556409.1)

Klebsiella sp. strain DB-4 (MW485604.1)
52 Klebsiella variicola strain AJ292 (LR130538.1)

BWLY3X-6

Klebsiella variicola strain 03-311-0071 (LR130544.1)
0.050 100 | Kiebsiella variicola strain GJ3 ( CP017289.1)
[ A 96 | Kiebsiella variicola strain GJ2 (CP017849.1)

5 HHET 16SrRNA FIIHMEMNREXZER
Fig. 5 Phylogenetic tree of strains based on 16S rRNA

Klebsiella variicola isolate 0 (OW969912.1)
Klebsiella variicola subsp. variicola strain ZH07 (CP087978.1)

83 | Klebsiella variicola strain KGB 1 (CP071734.1)

Kilebsiella variicola strain WCHKV 030666 (CP027064.2)

53 | Klebsiella variicola strain AJ292 (LR130538.1)
99 Klebsiella variicola strain 15WZ-82 (CP032354.1)

0.050

—  —1

Klebsiella variicola strain AHKv-S01 (CP047360.1)
L Klebsiella variicola strain AJ055 (LR130539.1)
BWLY3X-6

Klebsiella variicola strain LMG 23571 (CP013985.1)
100 | giebsiella variicola JCM 12419 (AP024592.1)
Kilebsiella variicola strain KPN1481 (CP020847.1)

E6 HEHET B FIMENRZLER

Fig. 6 Phylogenetic tree of strains based on gyrB sequences

22 EHREREE
221 AHMSEASRAE ELMAROLE,
RAHEM AR R ZASA ST =, &5, Wk
W R SR & N(17.98+1.88)ug/mL,
222 HBHEREEE SERMEENE, @k
BWLY3X-6 [ A M 4(220.51£8.21)ng/L, 3
B R AR A e i) A AR TR ) o
2.3 & BWLY3X-6 MAREERMHEE
ERA
W 2 fros, TR E N 10° CFU/mL i

MR REEENRAENRALE, 5 CK ML, B
2R ST ER e AN AR Y F R bR A A

S, HohkkEen 25.9%, LRI 18.2%, R
KN 43.5%, Hi BFAREEE TN 46.3%; SIRFEAL
FEAHE, 2 W32 S0 Y bn T, it Bk
FEoh 10° CFU/mL HIRRRSEAN 25.5%, ZXFIHE N
19.0%, MBI 53.8%, Hi [ &REEEHE N 54.7%,

MR B FE AN 37.7%, o R IR AR R S T A
Fr R R

M FEPEEM S, WE 3 IR, WK E
IR A ORI, $E 525 CK A e — e R L
A B, T R E 10°, 10° CFU/mL
WA RARAER, 5 CK M, Uity
FERRE R 25, Hid 10° CFU/mL 4b B i bk
BN 37.8% , 25 = 1IN 26.3% , 2L I8 AN 28.5%,
AN 54.6%, Hi FFREEF N 68.6%, HI T
REEE I IN 84.3%; HIRERAIALL, REEE
SR YRR FR R, 10° CFU/mL &b B3 4 25 Rl 84
11.7%, ARIEIN 69.6%, i FFBEEE I N 29.6%,
MR AR A E AN 49.7% . KPR BWLY3X-6 X}
R AL P HAA B A KIEM, BXTE
PURE MR A B R AT RS, Mg A=Y
AT, REALERE, FEik BWLY3X-6
Xof R AR P A PSR 8
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Tab. 2 Biomass of banana variety M. acuminata AAA Cavendish cv. Nantianhuang under different treatments

fb 3 = e 5| LiZ8i iy e bR

Treatment Plant Stem Stem Root Aboveground fresh Underground fresh
height/cm height/cm girth/cm length/cm weight/g weight/g

CK 20.36+3.46° 8.89+1.17° 2.96+0.39° 16.29+3.43° 9.04+3.54° 2.88+0.83%
10* CFU/mL 22.42+2.06 8.92+0.64° 2.97+0.23° 17.83+£2.34° 8.84+1.53° 2.83+0.82%
10° CFU/mL 25.6443.32° 9.5342.02° 3.5040.67° 23.3745.58" 13.23+4.49° 3.5440.88"
10* CFU/mL 23.624+2.90% 9.25+1.36 2.95+0.32° 16.23+2.06° 9.39+3.15" 2.37+0.58°
0.5%R % 20.43+2.96° 9.32+1.03" 2.9440.25° 15.19+4.75° 8.55+1.77° 2.57+0.81°

T FFIAR/NG FPRFRRZ R B3 (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Tab. 3 Biomass of banana variety Musa acuminata AAA Cavendish cv. Baxi under different treatments

ety = Ex K[ i:8S - EB e T Hb R e R
Treatment Plant Stem Stem Root Aboveground fresh Underground fresh
height/cm height/cm girth/cm length/cm weight/g weight/g

CK 18.09+2.79° 7.86+1.79° 2.53+0.38¢ 14.35+3.88% 6.80+3.28° 1.34+£0.37°
10* CFU/mL 17.95+2.26° 7.9240.54% 2.31+0.15¢ 17.38+3.38° 4.33+0.61° 1.25+0.23¢
10° CFU/mL 21.36+2.04° 8.30+1.05" 3.03+0.16™ 22.19+3.35° 7.86+1.38° 1.3340.10°
10° CFU/mL 24.92+2.87" 9.93+0.98" 3.2540.44° 15.64+3.08" 11.47+3.36 2.47+0.33"
0.5%JR % 23.49+1.65% 9.11£1.19%* 2.91+0.28° 13.08+2.09¢ 8.85+1.40° 1.65+0.34°

H: FPIAFR/NEGFRFRR2ZF B3 (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).

3 itig

A Wy T S A e R AR ) A e R RS
PR A, MRS sz a9
FURNE A FE B A, ASHIF 5 0o e W i -0
S o B PR 0 [T R RE R AT E L S R )
i R A - M A AS A S (9.8 pg/mL) AR
T AP I R AR A 2 W R A A A & (2,51 pg/mL)
FH L, TIE B A 5 i ik EL A B R A [ A BE T
AN T WagE s A B W EAEH%RA 54
K, FE T R A E A A R R

Biti 2 %) [ R WE IS TR A, AT B ) 22
FEEE, Y REE T BEERSD 5
BHATTACHARJEE %:P°Ufi56 , 76 A4,
FH 1 0 AR A A W R R AT L4 A5 R E S 0 AR
Mz, SEEEEAE, RPN E K A3 iR
Iy BIERR 40%F1 15%~20%, TMEEHeEE)  Ft
i 25 ST BIF 5 20 SH0IE B T AR A T 7R 1A G N
WL KFEEAHERARN . B, BRI
T [ 0 A A R A KAE P HGE R, AR
W98 N IEY A A AR B = 3 o B 1 A AR AR
Klebsiella variicola 4 51l 42 Fh - Rg % 5 1 T PG 4 2
Hih, ZmAY EfEir 2 R EHES, X5 LIN

25 IR I 25 SR AR AR, IE B B Bk BWLY3X-6 X E
REMEPEARKEA B ENRAERERN, H
MUK A A2, 3G 43.5% F
54.6% . Fr FEARFRFEA R & B o B b R PR d A
F ., AT LA M0 57 490 oA R R 31 [ 22 AR AR 1)
VEFH, 0205 B8 Pk o 230 e 5 W) 7 AE AR R s
X A AL AR AR A

4 Z5ig

AT N 43 B B A A [ A B Klebsiella
variicola 2 v b 3] [ AR A nifH, MoK
- B AERH T 3 AR HLAA R AL R, R
P AR E B T I MR A R & A A B
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