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Abstract: Endophytic microorganisms isolated from the tissues of healthy sugar beets from Changji and Shihezi district in
Xinjiang province were identified and investigated. The results showed that most of endophytic microorganisms of sugar beets
belong to bacteria, in which Pseudomonas sp. and Bacillus sp. were the dominant communities with isolation frequency of
33.2%—59.2% and 12.7% —28. 1% , respectively. The endophytic microorganisms were displayed a wide diversity by
comparison their 16S rDNA and ITS sequences with GenBank using Blast software and analysis of phylogenetic tree. The
biodiversity of endophytic microorganisms in roots of sugar beets were more than those of leaves, and the species of
endophytic microorganisms in sugar beets from Changji district were more than those of Shihezi district. More endophytic
microorganisms were isolated from poor growing seedlings and susceptible sugar beet cultivars than from the disease resistant
counterparts. Endophytic microorganisms have been successfully re-isolated after inoculating sugar beet seedlings, in which

endophytic microorganisms could colonize interior of the sugar beet roots by observation with scanning electron microscopy.
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3 A T (endophyte ) J& 8 AR L6 7E H AR 1 58 1) — 8 W BBl 2 FF B B A 1 T BRASE S M A A M E N
0 5 40 T PO BT B R R B 0 o T P A TR K A T R B SR P9 B R B B P O 5 R SR U R ok
fbo —EFHSA R A K OTWRERMES ;B —H T, NAERENLED 8 &R YESE TES
1 AR RN RSP A R . P53 A oAl My N 26 B 0 L8 A — 8 R ARV (B e R R b
HOSEEVE FIAR D ARE . PR IRE", SR AR AT B MM A SR B AR, B S R S WA A
Ko A KHEERNE R LHIBWEHAREUR, BNIMRILRGE . XEEE N A B2 01 RHTE
FHSRAR N B IR BLBEAT TS, 0404 T AR AR B 2R, S 58 N A Bl — 20 B2 T A 0 1 A 285 1 5
FF & 0 FF BE R B FSE R LA
1 #EfnA =%

1.1 #H

2007 £ 6 HZ 10 A7EFBXR LA B 7 AW F HHAE ) s SFE S0 K RIFRHESEHRAE . WESR A
K18 A 7 HFF M 10d BA-GFPFEYLRAE 10 R, Bk 4 I VLB bR 10 MR FZE B B, # 4T Y
HERRE . SREEFTSE AR WSK2409 \WSK0143 (HI0135 425+ — S5 FIFTEl 16 5
1.2 BRI B4l

TEFHEMRE RAE MBI O X G X MR AEREX, ZEE, HE#2 518 0. 7em x 0. 7em x 0. 7em,
0.7cm, 0.7cm x 0. 7em FREH, ST R BT, BUEBE—BIEVERTCHEK 0. 2ml %A F 3 FhorEsit 5
HOEAMCEE R 3 R,28 C TSR 14d, IR IIE IS T s B B RE 3 AU R R miE w1
SRIG B R B A B DA S 3R 2 (PDA) ¥ | ISR 5 B, B3 ANEE 28 CHEEHE,
FREUGE B C R T A SR, O 440 2ml T 5 A B Eh /K BF S 5 3K, DAL o B B 10711072,
107° .10 7 10 7> 5 MEBBE BB, 2 FIE 200 pl AR A R (NA) Y B R—S 5" iR L,
28C T o HRH I HXS 4385 H Y R V& HEA T4t Ak , DAL S 8 ARG o
1.3 WARHESHEMEMEARLEE

P AR B AR T O S S RSOk kT . KA 3R 240, % A FI A R Y5 Imin, 7 B8R
TMRETEATE THHM A, W15 328, TR R 7= A 2R U MR T S 2 R, KT AL 4 E7E 28 C
fE IR IE SR 16h, AL B BB , 43 B0 5 ] GPT 4% \GNT K1 BAC &, A VITEK-AMS 1% ,24h J5 35454 3
HAL R PSS R AR MR R KA R — S BIg IR, H A S 35 ek, R BB IR Sak ™' i 05
YR, BRI ESIB SR AT
1.4 A4 16S rDNA J551] i)ill &

FoH F 7 O PR A T TR VR ) . DNA, SR F 4 38 F 5 | 0317 16S tDNA [¥) PCR ¥ 34, 51 9% i+ 40T , PA.:
5'-AGAGTTTGATCCTGGCTCAG-3';PB: 5'-AAGGAGGTGATCCAGCCGCA-3', Wi5|#¥/aHE & Jy 1500bp , 50ul
IR MAKZR S 10 x PCR 2k Sul, 514945 20pmol , 44 DNA (1 000ng/pl ) 1ul, TaqTM ( TaKaRa /3 #])
0.5U, dNTP 8l , PCR #3845 : B S67E 94 °C HiAS M 2min, SR )5 98 °C 10s.55 °C 30s.72 °C 1. 5min, {E¥F 30
K, BJa#E 72 ‘CLEAf 10min, PCR F=# ) 2lifk: B 8l ) PCR =¥y, 78 1% BEAEHEBEIE o LIk , A TaKaRa
PCR Fragment RecoveryKit MK H [EIUR B ) F B, T 200l BIE 4K, XF PCR F=4¥H PA( +) 1 PB( -)
YEWIFF 514, ME K 168 rDNA J7%1]( TaKaRa /A F5EAL) o 16S rDNA J#51 73047 i CLUSTALX 3441, RSt
REM N-J @50, PCR =58 BigA T A TREEARRSARARNT ., S H 16S rDNA 7515
GenBank %§4f P2 H1 )7 513647 BLAST 43-#7, 3£ Fl MEGA4. 0 R {449 1 RGe i ALt o
1.5 PNAEER ITS FHIHE

ZHSCHE™ , L 100mmol/L Tris . 100mmol/L NaCl 50mmol/L EDTA -Na, #12% SDS (pH9.0) 2B,
SAORWUEREE, R TR EREM A DNA FHTF -20 CHRA.

SIRICER MBI LA B R DNA SiitR, SRFE R ITS @51 984T PCR ¥4, 51980340 F ,ITS1 : 57-
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TCCGTAGGTGAACCTGCGG-3';1TS4: 5'-TCCTCCGCTTATTGATATGC-3', i#47 ITS PCR ¥ # X I, 50ul H) X
MAKZRE 10 x PCR ZZ K Spl, 51445 20pmol, 4z DNA (1 000ng/pl ) 1ul, TagTM ( TaKaRa /\#])
0.5U, dNTP 8ul , PCR ¥ 3 544 . 15 564E 94 C WiZE M 2min, 2R )5 98 °C 10s.55 C 305,72 C 1. 5min, ¥ 30
W, BJGTE 72 CHEMH 10min,,
1.6  NAELERSEYR N €5

S A 45 2 B g A R FR AR e B B N AR AR LR AR o R T A B E B R S8
B IR — SRS R h 28 CHR G HE 5% 3d, I B R AP S O B AR, 35 9 — A, R EH S
MEFP RS AR 2B rh o B AR TR, DA TR N AR AE o DA B [ s FH SR 4 B AR 2R AT R, R A4
il L BRI W B A R S MR T P A T R T R A AR
2 EHRMSH
2.1 AT RIREFAEE AT
2.1.1 EBPAE

ME B FAER) 4 AFESR MR b B ) A 40 T8 201 MR N A ELBH 24 BRFIN A TR T 6 Mo KR
THREER, HREEW MR E. #—PHHESHEERUT T MHERE (R 1) YOLBRPBHE
( Pseudomonas fluorescens) \Z5 {] ZFF4F 7 ( Bacillus flexus) ZFTEAR BN ( Pseudomonas plecoglossicida ) 48 /N2
T W ( Bacillus pumilus ) | 25 %5 Z2F # #F B ( Paenibacillus polymyxa ) | 7= 15| Wk 4> 3 #F B ( Chryseobacterium
indologene) 253K % ( Enterococcus faecalis) ;3 NE R FP R 560 H (Alternaria alternata) (R F ¢TI
( Fusarium oxysporum ) G325 /55 ( Phoma betae) ;2 MR EREE . IKMGISEEE W ( Streptomyces griseofuscu) |
BRT0 A5 4% % TR ( Strepromyces hygroscopicus) o WA T FFAE 2 DFISEMF AL BB N AT 175 ¥Rk (IR #B
102 #k, H-ER 73 #%) K H I A4 E LA 4 ANEFRE (R 1) TOUREME (P. fluorescens ) 25 i ZFFFF
B (B. flexus) ETEARELNLEE (P. plecoglossicida) ZKEZFHIFFHI (P. polymyxa) ;2 MEBEFHE  FEMEIEE (A
alternata) JABHRITIE (F. oxysporum ) ;1 N BIRE : IRMBKEERE (S. griseofuscus) o

AR R RF R EE ( Pseudomonas ) FIZFHLTE ( Bacillus) 1EE T AW F A [RIFHE M A b 245 3 25 3
YEIERH 33.2% ~59.2% F112.7% ~28. 1% A55 , RFHSRAE K T 3 B AR R I O TR R, BRI T2 S
HIPLE R EHE , AR SR A KK B I B MR FER A — P 5E . ZBIRARBMIE (P. plecoglossicida )
SrEFRWE R, BEEF S R R E R

F1 HEXRLLEHRNERLEER
Table 1 Identification result of strains of endophytes isolated from sugar beet on the north slope of xinjiang tianshan mountain

WRE S pagsidin BEREL A T2

Isolate number Plant parts Number of strains Proportion of endophyte
B1 LR* 84 e GR M E Pseudomonas fluorescens
B2 LR 43 25 i ZE A B Bacillus flexus
B3 R 18 AR BB Pseudomonas plecoglossicida
B4 R 46 S /NEAFT R Bacillus pumilus
B5 R 10 LKL ZE M Paenibacillus Polymyxa
B6 R 2 FENS| W4 BT Chryseobacterium indologene
B7 R 18 F6IH 3R Enterococcus faecalis
S1 R 2 IR¥ISEETE T Streptomyces griseofuscu
S2 R 3 BRI EETE B Streptomyces globisporus
F1 LR 15 kG 1 Alternaria alternate
2 R 6 Ik T1 W Fusarium oxysporum
F3 R 3 L 5 55 Phoma betae

* L, 38 Leaves; R, H3#%K Roots

2.1.2 NERRKLTENM
PAEZAEN 16S tDNA (& 1) MR R ITS(E 1), i blast #0145 GenBank i 2 H B9 AR BL 7 5] 217 )
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PEVELCEL . [RITR P35 a8 A A B i 16STDNA F1 ITS J7 3]
FIF MEGA4. 0 R4 A= B P AE 40 B8 A B T R HOAH i 26
HRRGERBFHN(E2,E3), EHERELXEF L
ZHREEHFFE (P. polymyxa 12170504 ) FH%E /NZEHLFF
B (B. pumilus 3-2) 43 5K U6 T A BEBGT S RE, T4
/NZFHIRFIE (B pumilus 3-2) #1725 1 2R AP (B, flexus
4-1) 5B ME (P. fluorescens 12170496 ) F17ETE
BREAMIE (P. plecoglossicida 2-3) , 287 3R (E. faecalis
12170506 ) il p=m5| W4 #FF # ( C. indologene 2-2) K&
SRARBE . EE RS RE BRI (F, M EPRPEAIR 165 ONA UL TS 1) PCR
oxysporum 13) SEEHHIE (4. aliernata 12) % 5 Hb Fig. 1 PCR pattemns of endophytic bacterial of 165 tDNA fragments
Bk, TSR ZERE(P. betae 17) KB HAIEIE
2.1.3 FfpEzER (a) Lane 1, marker; Lane2, Bl ; Lane 3, B2; Lane 4, B3; Lane 5,
TEA TR AN RIEHSR A Al b Bl 16 5 J24H  B4; Lane 6, BS; Lane 7, B6; Lane 8, B7; (b) Lane 1, marker;
it b AT ) Ll T WSK2409 28 i Fh , WSK2409  Lane2, F1; Lane 3, F2; Lane 4, F3
EEEMLM EFBEERKAEE, EREREZE. WF

891 B.pumilus 3-2 (EU594558)
35 B.pumilus CM-B93 (EU869231)
24 E faecalis ATCC 19433 (DQ411814)

7 —————— B.flexus 4-1 (EU594560)
— P.sp. 12170496 (EU563230)
84l p. plecoglossicida 2-3 (EU594553)
94— P. Sluorescens Pf29A (DQ473439)
VE. faecalis 12170506 (EU563234)

(A) and endophytic fungal ITS rDNA (B) retrieved from sugar beet

samples of profile

20 r C. sp. 2-2 (EU594563)
27 C. indologenes LMG 8337 (AM232813)

| C. sp. JIP 17/96 (AY468461)

21 P. polymyxa 12170504 (EU563233)
0.5 7 C. sp. LDVH 42/00 (AY468475)

K2 FESEAAGITE 168 rDNA BLHFFHI IR SR B
Fig. 2 Phylogenetic analysis of isolated endophytic bacterial 16S rDNA from sugar beet samples
Numbers in parentheses represent the sequences accession number in GenBank; The number at each branch points is the percentage supported by

bootstrap ; Bar, 50% sequence divergence

At 16 SHUIERAT I SR A 4B S P AR R R A A (A5 ANZEHE) , B i F WSK2409 | 7385 H i N AR
PR (T N8 1B b Ff WSK2409 4 PN i) N A= B AP S LE BT ML AR BT AR 16 510 2, R BR [A] 2 (R Al
A AP ET SRR A B —E M (3R 2) 6
2.1.4 [RIFGFAFEFPHEXZES

TE P b AE B[R] —FHSE A (WSK2409 ) AEARIA N/ B BN A RN, 5k B B3 MR B 12
FRISHE, ok B AT F MR Rt 7 sl , R LR RSN A BB MR (£ 2) . BR
FHZE S Fp (WSK2409 ) S22 — B i Fp , {5 24 488 S M5 IR, Fofk 3 9 A B I FP 2R 4 B AR R AR R K
W BN FHSE M FP WSK2409 N AE T AR Al P, fluorescens TE B 75 1 43 B 451 28 LU A 1) F 9 43 B8 030 38 5
17. 4% , i PR R —FHSE M AR ZEAS [ AE S XA, LN AR R SR - B R B R R E R .
2.1.5 [FHEMAFSZEANNZES

LI R EFHIR B NAE R ER, B EEARRSE NS ETa . WAER
KREEFRAMBANEE (P. fluorescens ) (HRH 26. 1% , 2501 47.3% ) T #H ZEAIAF B8 (B, flexus) (AR

http ://www. ecologica. cn
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84 | A. tenuissima 1A287 (AY154712)
11 A. longipes 1A207 (AY154684)
6 G. avenacea MAFF 235734 (AB272122)

1 —— P. herbarum QL72-1 (AB369456)

F. tricinctum (AY188923)
11 29 [ F. oxysporum 1L.001 (AU538623)
66 ' F. oxysporum NW347 (EU520062)
G. avenacea 18S (AY188925)
P.betae 17 (EU594572)
23 F. oxysporum 13 (EU594568)
£ A. alternata IFM 53969 (AB369904)
87" 4. alternata Ono-CA-1(AB094666)

| A. alternata 12 (EU594567)

35 A. sp. 5006 (EF 120409)
5 10 P. betae (EU003450)

B3 FSRPAEER ITS FIIMARSE R EM
Fig. 3  Phylogenetic analysis of isolated endophytic fungal ITS from sugar beet samples
Numbers in parentheses represent the sequences accession number in GenBank; The number at each branch points is the percentage supported by

bootstrap. Bar,500% sequence divergence

27.5% 22t 0), AR KB & LBk, Hooh, B/ANZFRAF I (B pumilus) | 22 TE fi 5 3 (P
plecoglossicida) . F=W|WE 4 EEFFH (C. indologene) ZEfHRE (E. faecalis) K ¥IS5E BT W (S. griseofuscus ) {1
TERRER MBS 3], 250 rp i R LB B2, RIELE N AR W 2RSS E R R (R 3) . EEMPIE
BN 7 FRESEHE, R D 2FE BB, LT R, TER P RAHE 12 Fes, o {CR 7 F, UL R SR
HEAEMNERRREZL,

*2 EBE.AATHRPNEENEBRRESENE(%)
Table 2 Percentage (% ) of endophytes isolated from sugar beet in Changji and in Shihezi
P4 B FE 51 Proportion of endophyte

P4 Endophyte E 7% Chanji £ F Shihezi

WSK2409 WSK0143 HIO0135 PR e = WSK2409 B 16 5
4l 5 Bacteria
P. fluorescens 37.2 33.2 45.9 47.5 54.6 59.2
B. flexus 26.1 28.1 12.7 17.8 24.7 27.5
P. plecoglossicida 10.3 9.3 24.8 0 7.3 11.2
B. pumilus 7.5 7.7 0 18.3 0 0
P. Polymyxa 6.4 7.3 8.9 0 3.2 0
C. indologene 4.1 5.2 0 12.4 0 0
E. faecalis 3.2 4.5 0 0 0 0
F.H Fungus
A. alternate 2.1 1.7 4.8 1.2 5.4 0.4
F. oxysporum 1.2 1.4 0 0 3.6 0
P. betae 0.7 0.5 0 0.4 0 0
JHZR T Actinomycetes
S. griseofuscu 0.7 0.5 2.9 0 1.2 1.7
S. globisporus 0.5 0.6 0 2.4 0 0

2.1.6 [F#EAREBLRZESR

Xt B 3 A B ZEBAR P B 0 AR e AR B, AR T TE BB AR AR K H X (SREZ) BB L 7 ARG K
T 100 ~ 1000 1% (£ 4) , MAEFHHSRINE SR FEMAEAERERE EZRABE(R>0.05), £
AEHSATH, HRSRINE NE PR AR AIRAERK B XA AR R —E KRB HAhiauR
A1 B A A B AR AN K 5 THSEBARANR (R TR A B BCR ST, Ja R I T BH SR AR AR K H X P9 AR R B
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BE ETHES N)E ARG AL 10 1%, 1ERHR A — B U0 T L i 2h K P P9 AR R BCR R B H UK AR 0
B IEMRA T REZPEMARNAERYTEAT], FHRNERRENS ST EERLME—ERN
KA (FHFEWERRIM ) , RN A XS I & R RA —E BN .
2.2 NAEBTETHERAR Y 501 A E B

TR B 7 B B ) N A R/ N ZF AP (B pumilus ) 3 ERERR.MANEENRRI
%ﬂi 3.2, anl W/k é’z\ ﬁﬂ:% ( C. in dologene) %‘ HE 2-2, Table 3 Quantities (Q) and percentage (% ) of endophytes from

sugar beet leaves and roots Proportion of endophyte

NEHSETC R 4L B 4 B AR, B T 205 R T S 7L B LBl Promrton of et
B AERMAEEAER(E 4) . FRERRE P % Roots I leaves
SRR AR I PO A B O S T S AL , R TN BEQ (%)  HEOQ (%)
B LB KRR T HIBIR R T, T g ety ) a we s oa
ERNEFHY B, EETHRATB(ES) NEARBWHE B flews e 27.5 0 0
MEVIE S HNSCIR TARABE LR, Rty P obosiniide 186 00
B RS AR AL P A A TR - " .s . o
3 iFig C. indologene 2 1.4 0 0
BFICRIL, AR A B K SRR MR X T ¢ woooooro B2
H5ZMRED MRITE™ RFPAOE Y HHER A demae 3 2.2 12 12.2
SSHE P N A BRI (4 AR — 3L, Boehm %2 - ousporum 4 2.9 2 2.2
Tiquia 5 FSEHSH, EREMESRIEREE s vanomens
MY A B R AN G R REE R, S griseofuscu 2 1.4 0 0
BSCHE AAEHLIRN I ) AR AN BFIE R AT b, ™ e o e e

LSRR UN A 2R S SRS R £
BANRERRRET . APFTAFIREE A AR

R4 HRBPTRBABEDHEERE EHBTEL

Table 4 Average quantity of microbiology enumerated from sugar beet tissue ( cells per gram sugar beet tissue)

SR SR ﬁliﬁiiﬁ éﬂﬁwﬁl X éﬂé‘%‘ﬁfnl‘ﬁlz HAFLHX WA
Harvest date Cross section of root Adhering Peripheral Middle Core Secondary root
month-day-year soil tissue tissue tissue emergence zone

08-07-2007 H3 44338 Top third 6.2 x10% 5.6 x10* 7.8 x10* 5.9x10° 3.7 x103

F 48 Middle third 5.3 x10% 4.6 x10* 5.1x10* 4.9 x10* 4.4 x10°

F 443 Bottom third 1.5%109 1.4 x10° 1.7 x10° 2.0x10° 5.7 x10°

08-22-2007 HR ALK Top third 7.1x108 5.2 x10° 4.3 x10° 3.8 x10° 4.2 x10*

#fA ep38 Middle third 5.1x10% 6.7 x10° 5.2 x10° 4.8 x10° 3.6 x10*

H3{AK 2 EB Bottom third 1.1x109 8.7 x10° 9.1x10° 1.1x107 6.1 x10*

08-30-2007 HARLEB Top third 8.2 x10% 5.2 x10° 4.7 x10° 3.8 x10° 6.8 x10*

#fA ep38 Middle third 4.1x108 6.7 x10° 5.2 x10° 4.8 x10° 4.7 x10*

#4A ¥ Bottom third 8.1x10% 8.7 x 108 9.2 x10° 1.1x107 7.9 x10*

09-12-2007 H3 44338 Top third 9.4 x10% 1.6 x10° 1.3 x10° 1.1x10° 3.4 x10°

A HER Middle third 3.7 x108 1.0 x10° 3.5 x10° 6.0 x10* 1.2 x10°

#4A ¥ Bottom third 7.8 x10% 4.1x10° 0 0 5.1x10°

09-18-2007 H3 44338 Top third 1.2x109 2.5 x10° 6.2 x10° 1.4 x10° 6.5 x10°

#3438 Middle third 2.5 x10% 1.0 x10° 0 0 4.3x10°

H3 & #E Bottom third 5.2 x10% 1.1 x10° 2.8 x10° 0 1.8 x10°

09-27-2007 #3443 FB Top third 3.6 x 109 5.6 x10* 6.2 x10* 5.9x10° 2.3 x10°

#fA ep38 Middle third 1.2 x10% 4.6 x10* 4.5 x10* 4.9 x10* 1.9 x10°

H3 & #E Bottom third 1.5 x10% 1.4 x10° 1.7 x10° 2.0x10° 6.5 x10°
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A RREH R AP P9 AR T R AR A EUB A B - B T I STORLIE 1 AR P A0 B AR R AP ELBR R B (12 NREE) 5
T4 5 B SEORLIE B AREAR T AR AR X B2 A0 (7 ANRHE) o XA Z57 T R i T4 IR Y 1 3R A SR B B
AT HRAVRSRBRAT TR, B 6 TAMMEY R AR, N A& 05 B AR ER.
TSR B S i, T SH SR N AR B 2 LR B R, R SR S T2 WX A
—EEF AT TR A B N AR E R B AME (Pseudomonas) FIZF IR (bacillus) s BEHER T
M (Pseudomonas) FIZFHIE (bacillus) Z 51, A HABSERE . HAUH AT 5 1 S5 R AT BE -5 AN [A] By - 8
MAESHER LR

a k‘J‘ .\ L \;B }‘ b' “.‘- B '? 4
Rz P

N AL 0 S
S~ f e vwN 2 Y N

'\‘\ ’\ L l‘\;‘ ! s " :

-
-'\I - ‘\ < &.2" “:| u-|i & “.,' d'::
- ’- \‘\.:. o. \ ‘o !
Ao (K04 pyiesgs, G
-N\ - - ol {'l" g - WME &
‘ S ‘, - o P> "',\'- Ll
N A " ol o V!'\ -

B4 SE/NFHIFFBE (B, pumilus 3-2) Fj=W5|Wk & BT B (C. indologene 2-2) BA R A
Fig. 4 Cell microgtaph of isolated strains (a) Bacillus pumilus 3-2 and (b) Chryseobacterium indologene 2-2

TIEBAEVBENZE, LK ARG
AHUBCIRBLHEZ M, TS5 W e e o+ ki
HZEM 4%, Papatheodorou % 71 g1, 5 + 1581
AR R AR B, DA R T 5 o R £ i o, B
B, /NREFRIREZ (N TR ) X 33 EY
BHMAYESIE AR, TRARENT LEE
RS &R, MEEFs MBS ML TIRIESES
HF L, RRSEFAAF THMAEDKERKREHEM
AOURR MR, T TREFRE TRED R ERER
PR BRFE . AL PdH A0 FEE /R Y
FRUDUEE , TR Ut B 75 b, DX 8 A T b XS IR FR , AT
AR THAEY R ER KT,

TETE FAEYS N AR KR I RS B S —F
HABHERRR, AR WHEY N AEER R R
BIRAMFN . WAEXEFWEAESE, HAEER
BN E T H , FREEAAE F R B N AR B st 1% 2R, IR 5 18 R R B A EL/E A AT
AR 0T J— R R A A T 2 R B R M S B PR 5 Y U T B , — i Re ok ) P A P R R B R 4R B IE
HI1E R LA RE RS

FEDURTE IR AL K RAF FHSAE R 20 B B N A TR R D , T AR A 2 R 1 551 1) it e o P 2R TR 28
BERXT R Z . TERORIIFHSR M Fh WSK RINP WA T WAREME MR . FEMRRIFRE S, Bwmth 8
S E RS 58 , 2 R IR B R G, 1 A O B e A AEREN ISR Z; 750 WER

BS R T AR E P A 40 B 7R BH A AR A P B 2 B

Fig. 5  The colonization of the endophytic bacteria under scanning

electronic microscope
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