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B2 Rt EXTHANERE,BE ISR G T # G, 16s rRNA 2K F3)40#7, B115 Bacillaceae, Alphaproteobacteria #I
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Abstract; In this study, the quantity, species and distribution characteristics of oxytetracycline resistant entophytic bacteria
in wheat rhizosphere, root, stem, leaves and seeds were researched by isolation and cultivation methods. The results
indicated that the total amount of entophytic bacteria in wheat was between 1 x 10* cfu g 'and 1.95 x 10°cfu g ™', in which
the oxytetracycline resistant strains were from 6.9 x 10° c¢fu g ™' t0 5.67 x 10° cfu g'. 22 strains of oxytetracycline resistant
entophytic bacteria were isolated, including 15 G* and 7 G~. The 22 isolates were clustered into Bacillaceae,
Alphaproteobacteria and Gammaproteobacteria based on their full length 16S rRNA gene sequences. Among them, strains of
Bacillaceae occupied the predominance with 59. 1% in various wheat organs. Oxytetracycline resistant strains of Bacillus
licheniformis were isolated from wheat rhizosphere, root and stem indicating their high abilities of spreading. Opportunistic
human pathogenic bacterial strains with oxytetracycline resistance such as Bacillus cereus and Stenotrophomonas sp. were

also isolated from various wheat organs. No oxytetracycline resistant bacterium could be detected from wheat seeds.
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WAL A: R B SE E R S AN B 7 A B2 1, s B0 A R PO i R 7 40 i I A AR R A R . R R
TAALHRE , O 2K R RHER R T M2 U A S R i KRB R o shipsrmtd Bl mdi e
R EESHERWIERN= AT, Hm T 3 A 38 55— 5 AR AP AE AT DUE A 3 e e
AL BT EE A S . BETRINEIR LR A R B ETEE N peg-ke R F g-kg ' %K
H U 300 ng g, EIEZHA Lng 7' 1

FE ) A TR 8 IR e 7 AR T i B — B B e 2 o B A T T R AR () & Fh A LR 28 B N i i A
Wyt EE I AEYIARER 4P B A Y AR B B IE S . BB & R R A EEREE
HIBTAE R PR R AP R P RETEAE AR B 4 —— ) R G A AT 1535 , T X A S 38 RS . Berg
IR, Y AR BRE AN RIS BOWR & W E B A B, £ F0 41 & F )8 B &0 Burkholderia, Ochrobactrum
Pseudomonas, Ralstonia, Staphylococcus F1 Stenotrophomonas ZE ] Ak AFEYI M AR F EZ I MWEE/EFA RS
AR AR PR A A\ S8 B AL 4 P e ML A AR o ZEMIR PR O ORBE B A S %
PSR BRI R B FK PR RN AR AR S EI AR A = AR E AR
RAGEIERY o (BA XX MR HGE R RAR, NERREMNEZREEY, 7E% M 2 /% EEHE
PUIE, BRATE &E T +BREFSAER N/ PNERRAE YRR SR R , /NE R R ENHUE
Y1423 B T R B A RIS W BRI T 8 A (B3 OB ME RV AL o R4, 3 S M 2 B A Bk 2
H BB AR PR 3B —— Y N A AR N T 15757 B R LE B R A R A5 3% 7 it , A SR AR & /)
ZWGE P BEHE N A , PR G N A B A AR RS IR 00, W 50K X B B U A P 7 I —
WY RGREREEREAEER L,
1 #RA=E
1.1 MR RS K AbEE

INFEAERRR B AR VS K 2515 SR £ AR B o /NEAEMRAL TR F R . & TR T g Il
KT AR /N2 R b Z Hi e A o DTRR B a3 T AR AR 2 /D E R RTIE R KA VUL . MR PR 148
S FBUNE AR R ME 1R . FTE B R 5 SRR, 50 40 Bk IRS R HR L ZE i FP 1 4
FR4Y43 BIBUE
1.2 /NENAMENSE

PEMBETEZ RS LSO, B AAMEN T RS Y, RHEHEEMCR G E S % Sk
Schulz" ! {77 2347

TEBUR S0 R F BN AR , A (25 b 4 384343 0 BURE , 3% iy TSR B ¥ Smin, F TC B 7818
KPR 3 IR, FHBUR G — IR PR A AR SR T IH B SCR R E . B TR WA EHE TR AR T 0F
BE S R BRI AT E B AR, B /NE N AR, e +BR (15mg L) P, /3 Es i
PMEN AR . WARKMITTECRAPEAREE 0L . IR B R EEE IES Ba KN ESRBCR R
%, RE RS oitb 5B R o
1.3 A4 p I M il

e FRTR T 7 X BT 40 B M PN A AT 22 R 2R SR K AR AT R AR
1.4 HNAHENSTEY¥EE

FT 43 B () P9 A 4 BR AR 48 J7 ik 4T DNA (4R B SR 4N E F 514 27F (5'-AGAGTTTGATCCTG-
GCTCAG-3") 1 1492R(5’-TACCTTGTTACGACTT-3") X} Btk |3 14 & DNA FF 40 16S tDNA F B, PCR
IR At :94°C A5 HE 5 min; ;94°C 60 s,55°C 45 5,72°C 90s,25 MG ; BeJ5 72°CHEM S min, 84741 ] DNA
el st & (AR ) [ iUE #43) pMDI18-T Vector( KIEFEAEY THE) #ALE E. coli DHSa A, BEERFH
SekET, B BilAE T AW TREAR ST, Frill)F 5338 Genbank K15 /5 515 3 F Blast HuX, F|
MEGA4. 1 BR{HE B0 T I R GEFE AU, 255 & TR I B A0 M B 0 <8 485 SR 5 4083 o
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(1) B 5g(20ml) B 5 A 50ml B.04%F, il 20ml EDTA- MC 1T Vaine Y , 1R )E % 25 LIRS, BB G E
FEAE A 2B 10min ,4000r/min, B.0> 10min, B H EIEW, TETLE PR SNA Sml EDTA- MC II Vaine 5%, $E1755
TRIREL, A R BOB LA 4000r/min, B0 10min, b I WP E HEUE AT U, VR AR AL

(2) EAHZE RS BU5EH 20ml FHBE, 20ml 7K {4k SPE /i, R 5 AL M SR BB 23R B/ ME 2218 4l
U& , Fi 2ml EDTA- MC Il Vaine ¥t , 75 20ml 7K ¥ , 7 K 2800 R , 4k E 25 10min, fifl 4ml FIEERLER
VW, W PUIA RIS hiAE R M SPE /i RV T >R ,40°C I EZE T, F 1ml S s AR , A5 i, BG4
634 Hypersil ODS(200 mm x 4.6 mm,5 m) ; Jizh4H 0. 01 mol/L f B R /K Y Vi 1 Z. i (60:40) ; i 1.0
ml/min ; BEREFRAF 20ul; AR 25°C ; B 278nm! e
2 #R5itHe
2.1 NEHENENENEES 6

A3 XTI RAE RUOREE W/INE AT AT RPN A B ES T, AR 2R SRR R 7 Br 25 3
HI A RS BOR BT E N A SR LR 1, /N R B T 0 40 B P i 4 H ik se it BARA + P A
TR RKEMMERIUEAE , ENEETES LA, AR R —,

®1 MERERERNERRERAENEELE

Table 1 Cfu number of bacteria in wheat rhizosphere and entophyte and their proportions

PIZE B (o g ) BPEPI BB (el g )

. Total number of Number of oxytetracycline it Le i (% ) Proportions
JF BB entophytic bacteria resistance entophytic bacter
Separated parts

TR A TR B T A TS B TR A TAER B
Sample site A Sample site B Sample site A Sample site B Sample site A Sample site B

H3Pr 13 Rhizospere soil 1.3 x108 6.4 x10% 4.25x107 3.8 x107 32.69 5.937
2 Root 1.95 x10° 6.75 x10° 2.2 x10* 5.67 x10° 1.13 0.84
2% Stem 2.2 x10° 5.0 x10* 2.7 x10* 0 12.27 0
- Leaves 1.25 x10° 4.0 x10* 6.9 x10° 0 5.52 0
T F Seed 8.5 x10* 1.0 x10* 0 0 0 0

SRAE S ARG IS R RIS 5 SRS BB S RS H Sample site A: experimental field of Henan Normal University; Sample site B:
farmland of Xinxiang Suburb

FIR 1 AT, AR B /N AR s b AT B SR ( AH B BR AR AE — R G, B 10° ofu g7 fER BN
AREEL I E] A 40 B S B B R Tk o PSR AP 9 A R B E AR B0 72 2 B AR U I8 R 3, 2
H7E 105 10°cfu g ™' ZJA]; X5 R S TR RSB ST 25 R— 30" T B R BN, MARBIRPRL, /N Y A T
OB E AR YR I8, BORATE 7.8 x 10° 5] 2.8 x 10° 2 il

AR BN R N AR BN - B Rk P9 A R E AR AR T8 BN I LR B R AR (2R 2
AR T L RRDUEN AR, MR HRESPUERT R T LBRIUENER . ERXH
BeE i /NE SRRV N A B E 2R BT Z S — Pl SERBARHE . PT 2 B PSR R e AE 77
KX ERAWEES R A X H AR 3, Rt A i 06 it DO 38 SR et s i
SBERMTBR; TR B/ NZ M ZATEARZAYUL. PUAER A THLIRAE A LU 3 Fgie i T35
S A TR N, — 05 T R BETE S IR N S UTHERCE Y AR HECE K R A fa 3 P 5 55— D7 T AR B E £
FPRMAER ST ISP RMEY ™ £, BT AP SHRERPAIZHEL KR, NIZSRE KR
HAEE F Ry AT AERE 56 3 A RE MR R S LR R P A S . X 3 R R
R AE Y SRR A LIRS, i TR PR MRTIER RSB R M EER 8 TR E
B R WARRAY AR AAAMF GBI RIRERE T, B, & R R T R R0 /N AR B 4 vh +
BRI BRIV B0, AP 3 AT T LAE AR B —— A RS AR B AT
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PR T A et /N 22 P I B 9 L B RPN AE R B3N 2% .

A /N2 S 2 P e SRS TR A K AR TR AR MR , 5 A 3R A XURS: S 4R EL /D, i T R L
INERBR P A A E AR R E RN ERRNZ —, 55— 1, A XA R Rt
L —E 25, XAl BUH SR i A Ak B AT A2 R U1k A0 o A B30 22 531, 2 T 2 19 e - 39
TR R BCR 225, X 7 ISR R E R R UE . I B B — R | R OB R I e T ik X
PSR PR 3 LR R AT, BRI R . X —EPR— T A] B S e 7R ) R R R [k
FRRARA 5K 5 73— T3 T, FERAE I B 222/ F) OB , B A AT B AR ik (613 7 A, ek 3 rp 5 B A0 2
R A Y i s RS &5 BRI, A A B B R . A SRPUE R R 3K B T
BHAI R RSP, BRI IR KN E SIS, B E RIS ZEY N AERREF BT
PERAE My BRI T AR B S AT
2.2 PMELBRUUENENE K 0B LR
e

WRIEFREEES , AP RAEE AR BR LA

®2 R2HRMEIBRRENEFBLERNE
Table 2 Physical-chemical properties of 22 strains of
oxytetracycline-resistant entophytic bacteria isolated from wheat

AU JERIKIE MRS

B/NEAEMR SRR R N SE B 22 #Rkii 1% Niﬁmir Sﬁﬁ %fmﬁsfi;e Spore  Starch oil
R IPUPE N A B, FR BORE SR 43, 8 RS B AR X stain __ hydrolysis  hydrolysis
RENEH, 500 14 ROV O N bk e L T T TR T
BRI AT AR B AR & B R T Bk, ZEA 3 AL3 _ - +/0.5 -
M AR B B 4 MRk ANERPR TR BABIEN 4 Al-4 + + - -
AW ERZ , (AT A B —2, B G B 5 AY-1 - - +/1.3 -
JUBRAE IR o BRI 22 RN B 0 H AR AL TR o A oo
AT IR IS BV G NG sl L 0 T T T
R R KIRTERIRES , A 5 R EA WS K AR o aca . . ans
HIRES . BERICETER 2 o 10 AG-2 - - +/2.2 -
2.3 NEFTBERENEFENT FEYFEE 1 AT-2 + + - *
B ABTPE AR b 2 B A5 20 1 22 Ak P AR TR 4 1 12 AT-4 * B B B
{78 DNA (. 16s RNA B3 8, WF R . ° T
Genbank , 215 ¢ 51| 3% FJ493039-FJ493060, 41l ¢ s omer . . i i
SEIFIAH R RN B AR TE R 16S rRNA #4731 — i 16 BG-2 + + +/2 +
Fi MEGA4. 1 %Kk {4-H ) neighbor-joining 3 #7448 5 & 17 BG-4 + + - -
gﬁﬁﬁm,ﬂﬂ@ 1, 18 BG-5 + + - +
MU LA A RN 22 kb kR D T Tt T T
£ =259 ; Bacillaceae , Alphaproteobacteria F{I Gamma- o BT2 . . /8 .
proteobacteria H1, H.H T4 1) Bacillaceae £ %5, 1L 13 2 BT-4 + - +/1.5 -

B, & BT B HE ) 59. 1% ,£345% Bacillus , Paenibacillus ,
Sporosarcina 3 Mg, EAN1¥I0 G* PP MAIERE, 5
PR BT 5 8 S5 RS
FEX/NER PR AE R S M FF R T & B, /D
EWPRFENEEER N ERTHBAE " . KE
MBI AL UE B ZE AT B /N IR N I 45 N A T
XFF/NELN R NE MRS A REIER, 258

G IR /N AR P 208, T AIRB /N ZE TR 2388, Y - ik
FH/NE M PR T AR FH /N2 AR PR kP 20 85 A - 3 R
KB ARBRAER; + [P — Bk SERK R/ ERENR
VEM KRB B % (ecm) A sample site of experimental field, B: sample
site of farmland; G sample from wheat root, J: sample from wheat stem,
Y: sample from wheat leaf, T: sample from wheat rhizosphere; + :
positive, — : negative. Values after "/" indicate the diameter of starch

hydrolysis (cm)

FYFARIE RAAEA LR FEX 13 Y- BRI H T , 4 6 ¥IB T Bacillus licheniformis , AG-1 I AJ-
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55— & BG-2 (FJ493042) 7]
EU730933 (Bacillus licheniformis)
@ BT-2 (FJ493055)
EF635428(Bacillus licheniformis strain MY75)
EU257431 (Bacillus subtilis isolate SCS-3)
AJ586363 (Bacillus sonorensis)
AY728013 (Bacillus subtilis strain IM4)
& AJ-1(FJ493045)
—1 EF433411 (Bacillus licheniformis)
DQO082995 (Bacillus licheniformis strain CICC 10087)
& AJ-4 (FJ4930453)
AB244449 (Bacillus velezensis gene)
AJ831841 (Bacillus altitudinis)
& AG-1 (FJ493039)
DQ523501 (Bacillus licheniformis strain B425)
AJ831842 (Bacillus altitudinis)
AJ831844 (Bacillus aerophilus)
EU780682 (Bacillus subtilis strain WD23)
& AJ-2 (FJ493046)
EU874254 (Bacillus pumilus strain SDB-01)
< BG-1 (FJ493041)
62 EU625359 (Bacillus thuringiensis isolate LDC-391)
1 FJ210466 (Bacillus thuringiensis strain Zhou-1) Group 1 Bacillales
0.05 55| ® AY-2 (FI493043)
EU83424S5 (Bacillus cereus strain DS16)
DQ232742 (Bacillus anthracis strain JH14)
98 AY 138383 (Bacillus anthracis strain 2000031663)
| | AF041791 (Planococcus mcmeekinii)
< BG-5 (FJ493049)
7' AM403522 (Planomicrobium sp. EP20)
4[DQO73393 (Sporosarcina koreensis strain F73)

o
(e}

65

AB245381 (Sporosarcina ginsengisoli gene)
99 [ @ BG-4 (FJ493048)
AB243864 (Sporosarcina saromensis)
77 | AY208751 (Paenibacillus favisporus strain)
95 [\ AJ575658 (Paenibacillus cineris)
ABO073194 (Paenibacillus chibensis gene)
100 , @ AT-2 (FJ493050)
AJ633647 (Paenibacillus wynnii)
DQ232773 (Paenibacillus campinasensis strain)
9 @ BT-4 (FJ493056)
50 [ EU834247 (Paenibacillus lautus strain DS19)
ABO073189 (Paenibacillus glucanolyticus gene)
@ AY-4 (FJ493059)
AB245383 (Paenibacillus ginsengagri gene)
AB369864 (Pseudochrobactrum glaciei)
AM263420 (Pseudochrobactrum kiredjianae)
< AG-2 (FJ493040 .
82 AM18042(§5(0chrob21ctrum guangzhouense strain p2) | OTOUP 2 Alphaproteobacteria
67| @ BT-1 (FJ493054)
AM180484 (Pseudochrobactrum seaccharolyticum)
69 | EU887834 (Uncultured Enterobacter sp.) b
@ AY-3 (FJ493044)
EU331415 (Pantoea ananatis strain pY2-2)
59 11 AY924375 (Pantoea agglomerans)
AJ311838 (Pantoea stewartiisub sp. stewartii)
99 |L AF130896 (Enterobacter agglomerans strain A17)
& AJ-3 (FJ493047)
DQ855292 (Pantoea agglomerans strain AE10)
63 DQ919062 (Enterobacter cowanii strain 6L)
EU026432 (Escherichia coli strain NBRI1707)
EF025326 (Enterobacter cloacae strain SREPS1 :
59 AJ131117 (St(enotrophomonas maltophilia strain Lla/IG 10857) Group 3 Gammaproteobacteria

100

58

50

AJ293463 (Stenotrophomonas rhizophila)
@ AT-4 (FJ493057)
& AT-6 (FJ493051)

9%7 * AY-1(FJ493052)

99 FJ211222 (Pseudomonas sp. G12)

EF580914 (Stenotrophomonas maltophilia strain 17A1)
EU022689 (Stenotrophomonas maltophilia strain YLZZ-2)
H
75

68
9

EUS573216 (Stenotrophomonas chelatiphage strain LPM-5)
@ BG-7 (FJ493060)

* AT-7 (FJ493058)

EF100758 (Methanot;lermobacter thermautotrophicus strain JZTM)

1 Frarese 22 BANESIHEN AR RGEREW
Phylogenetic analysis of 22 strains of oxytetracycline-resistant entophytic bacteria isolated from wheat

ARIE B 16S TRNA F:H 4K 3, #] i MEGA4. 1 %44+ 81 %, 3 #E47 1000 YK Bootstraps ;% The tree was constructed based on 16s
rRNA gene full length sequences using MEGA 4.1 ; Bootstrap values are given for 1000 replicates

Fig. 1
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2 588 REEYIBEIIEVE Bacillus licheniformis strain B425(DQ523501) AH{ & 25" ; T BG-2 i1 BT-2,AJ-1
1 AJ-4 4355 Bacillus licheniformis ( EU730933 ) | #1 — #k K & 3 W) Bacillus licheniformis strain MML2501
(EU344793) B HLBGE ISR 2 R, iZ B EA Y16 T EE ; T AY-2 5B #k Bacillus cereus strain DS16
(EU834245) RAE —i#2; BG-4 5 —# R KXW NFH A S ) L3 b & LK B R Sporosarcina ginsengisoli
(AB245381) MBI M 15 s AT-2 5878 B A nifH () Paenibacillus wynnii sp( AJ633647) 1 AR , BT-4
5 Paenibacillus lautus(EU834247) Mifl, Kelly 25855 &™) Bk R vk H7E AR A W% % E B E
JORL R e etk e ST IR G R R P ER S KA NERPR UL R AR R N R B A,
TAEAR B AT AL B R U 5% — 28 R B R PR AR AT BEME LR K

FHNT ¥R 5 Gammaproteobacteria 5y — LRI M B T HEAR B KK HHPET
Stenotrophomonas J& HIZHE 1L 5 #k, B} AT-7 .BG-7 5 Stenotrophomonas chelatiphaga (EU573216 ) B £ KAE{L
Ve, R B SAPF AR R4 BPHE S AY-1 5—#koR & K WP B HE tE D BT Stenotrophomonas
maltophilia strain 17 ( EF580914 ) ARl & & ; AT-4 F1 AT-6 1E5 )@ #u{i |5 Stenotrophomonas sp. ¥t ., 7 4b
Witk AJ-3 F1 AY-3 5 Enterobacter sp. BIE—iE,

) B 88 =28 BE P RR 1 ( AG-2 F11 BT-1) 5 Alphaproteobacteria H fi{] Pseudochrobactrum 3£ %% 5% %
HAIE

ENBEREE +ERXPHERN/INENEE Y, A 1 ¥k Bacillus cereus F1 5 ¥ Stenotrophomonas J& M H . 7E
Berg"™! (45328 H 138 , Stenotrophomonas J& I AN 1E F 4R FHbEROT R IEIF PR B EEIEA , ZEH PR F5
B W 5 A W A R - SBAE  SE  FHAE I A AE ) BOR th T2 T . ARTZUBR A ER , R 5102 S. maltophilia
R AREZWISBORE . i 10a K, ZEE B2 M e s rm Ao e W I F B A&, 5
Z e RAEAR B 400 P RER WP IOE B S BTG . X TE/NE DR A IR KREZFE Y R
BrA& BE , o DA B B i 22 R R4 vp 2 40 BS B I L% B AT R KL & BT ISR . — e i R B,
AN NEREE P 43 B 38 2 NI R R JR X R R ZE VR 2 3R THD, B AN AR YRR IRGE b Jie 20 O P RSB AR B , B
AR ERAE S . T BRI LEH 7T D40 DNA B RNA B & O 5 AR B 2 A0 ER, BEe X Z i R =
Bt T Bacillus cereus J25 | 2 B2 kA MRS i B ZE 00T TR , 76940 49 F1 S 42 B AR PRERE 6 43 B9 3 , X 2k
PR ELAZ A I 3 MR IE X A AR A B AR [ 5 BT RE 0 , BRI AT AT I AEAE AR PR An A\ 4 4 g
FEEMS o BIA I, X S VAN B 7E PR BE 8 VR MO AR St 2 A Il E A R ERORs , T 3 & 970
R PR R Sl & T RRIR R T3 ZAEY) N A h i A R BT Y o), 3 AR (s
BB o
2.4 TEERIUENAEETE/NZE RN HFE 210 FHE

Xf 22 #k LB RPUE N A EE/DNE R RE AT LU, W3R 3 s, S L ERIENAERE
NERNAFLE B2 B 10 IR L, 708 B AR E B BRI N A W E 0 Bt EBA M, 2
FAF TE 8 ( Bacillus ) WHRFR 3SR 25 (i ip 3978 R I, R 5150 155 R K ZFHHF B ( Bacillus lichenifor-
mis) TEAR PR R ZEHER B B, M X P AR LB AR D TEM Y N AE RGP EREY 8. ALXISBUR

*3 2HEIBEABNERENZFEANSF
Table 3 Distribution of 22 oxytetracycline resistant endophytic bacteria in wheat plant
FBAZ Location FJ8 Species

Bacillus licheniformis( BT-2) , Paenibacillus( AT-2 ,BT-4) , Pseudochrobactrum ( BT-1) Stenotrophomonas( AT-4, AT-6,AT-
7)

Bacillus licheniformis( AG-1,BG-2) , Bacillus thuringiensis( BG-1) ,Sporosarcina ginsengisoli( BG-4) , Planococcus mcmeekinii

AR Fx Rhizosphere

R Root (BG-5) , Pseudochrobactrum ( AG-2) , Stenotrophomonas( BG-7)
2% Stem Bacillus licheniformis( AJ-1,AJ-4,AJ-2) , Uncultured Enterobacter( AJ-3)
H Leaves Bacillus cereus (AY-2) ,Paenibacillus sp( AY-4) ,Uncultured Enterobacter( AY-3) ,Stenotrophomonas (AY-1)
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B Stenotrophomonas J& W) B Fl Bacillus cereus A~ 41 Berg iR e R bR 3 R B, T AR/ NER A T
BRI HREA T BRI ER, "I, X KM Y BEE 1R A B MR MEAR R, N5 | B R R E M
FH ,WEBNE R R4 B P WAALE 2 AL 22 BB K AR R PR ) L B R Pk AR, I8 4 X S ok
AR TUERER B RSB RG? EEEAARMIUERR? B EEES 7 FAEYFTFERHFATREA
W5t

3 it

AN PERER IR NERERAN L ERIUENAEE B S E MR T 45t

(1) WNERR PR 48 BN AR ROAR (25 RIFD o £ B R B0 N AR B B8, B0 7 107 5]
10° cfu g =" Z i), Horp fE/NE R P R B + B RPN A,

(2) NKB/NEFEMRFIRBGR R 7 I3 B 3] 22 M BRPIMEN AT, 23T E Mo 749
FUE , FERETE Bacillaceae , Alphaproteobacteria £l Gammaproteobacteria H, A Bacillaceae 2R i 5,
d T B 59. 1% .

(3) T B EHERE ML/ NER RIS E B4345 LA Bacillus licheniformis B3 , 736 T & 25 B 3 EEEEN
R ENERPR I WU F BB 5 BANKRENES L BERUERALISBURE Bacillus
cereus Fil Stenotrophomonas J& FI B #EK o
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