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Isolation and Identification of the Endophyte Bacteria from Eichhornia crassipe( Mart. )Solms.

LAN Jiang-lin, ZHU Yu-jing, SU Ming—xing, GE Ci-bin, LIU Yun, LIU Bo

(Agricultural Bioresource Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350003, China )

Abstract: Endophyte bacteria were isolated from the plant tissues of Eichhornia crassipe (Mart.)Solms by using 20 types of cultural media.
The collected 56 bacterial isolates were identified with bacterial fatty—acid identification system to study the population structure of endo—
phyte bacteria inside E. crassipe. The endophyte bacteria were classified into 32 genera, while most belonged to Microbacterium with 9 iso—
lates, Pseudomonas with 7 isolates and Bacillus with 5 isolatesa as well as the other 23 genus had only 1 isolate respectively. Study diversity
of endiophyte bacterica on culture medium using dominance index, result showed dominance index of glucose, yeast, starch and agar culture
medium is 0.160 7, endophyte bacteria is 9 species. Dominance index of Rhizobiumv culture medium and NA culture medium was 0.125 0,
had 7 isolate respectively. Next was soybean sprouts juice culture medium (pH 7.2~7.4) and Acetobacter Aceti culture medium,dominance
index was 0.089 3, endophyte bacteria was 5 species.

Keywords: Eichhornia crassipe (Mart. )Solms; endophyte bacteria
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TSBA 15573 :30 g JHEEE 1 R K 5. N ¥ (Tryptic
soy broth, TSB)+15 ¢ Bifig+1 L 7K (TSB 4 F Fisher 23
Ao AR FE AN 45 g+ HIEE 150 mLA+7K 150
mL; B AR5 6 mol - L™ 51 325 mL+H i 275
mL; ZEBURR : 1F 4% 200 mL+ 35T 3L 2k 200
mL; PEEIRAG : EEAR A 10.8 g+7K 900 mL(FC il 75 1%
i MIDI 23 Rl 44 ) .
1.2.3.2 M i $EH

AN FR 40  TSBA Ml 538, pugkikfl
2 BEFRIRIE (28+1)°C, K5 FRAH] (24+2)h, @3k : H
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%53 1K), @Ak IA(1.0+0.1)mL B AR, 37 % 3%
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Table 1 Culture medium

i Wik i HigRdk G FigR i HE
1 WEEh IR PR Bl s Rk 6 AN B IR AL (ATCC 573) 11 NA 85535k 16 BEAEIRL pHT.2~7.4
2 [F ZU  R 7 Crapek-Dox Agar(ATCC 312) 12 LB}k 17 PDA Kkt
3 FLIR R 17 7 8 WM IRBUAREEFRIL(DSM 31) 13 BRI 18 =
4 MR TR 9 LPARAN B G SR 14 T B B Rk 19 H i e B
5 SR ARAT 1T 1 T Ak 10 A0 BEEE JERBIRRTREE 15 NI 20 T TR 1A B 77k
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HEERF 90 s; VAL E I 250 °C K2R R EE 300 °C 5 %k
KNAR(2mLemin™) B NAS(30 mLemin™) ; #
Hi e 68.95 kPa; i FE R 1 WL, #EAE53 L 100:1
1.2.3.4 JHRMSEEE (JRITREET)

RG4S 53 PR B B )R AEE K. (ECL)(E
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2 HERESH
2.1 BFHREINKFENER BRSNS

5.08% 1 5 5 AW ARBRAT G IR AL, 4325 2 N A= 4
RN 0,13 SR 1 SRS BRI N A
YHPATE TSB 3G AR ML 22, Tk i T 40
YRR 0, 6 SHEIEFRE (ATCC 573) .8 %
Czapek—Dox Agar( ATCC 312) .9 ShsilE 5 F5 g 5 75
FL(DSM 3D | MEEEE SN AR A K H
TE Sherlock MIS4.5 Z 48 v 4 5 AH AL FE 8 £ IK T 0.3,
RENICATVCECAEE S B e Fh 28l 0, 10 5
2 ERE VE R BN R AR AL AT B AR N A A TR 9
Tl DU BEFERCH 0.160 7, 4 S MR B RGBS 3k
TRNAEAE 7 B BRSO 0.125 0, 11 %5 NA 15
TR BTN A QTR T B AL EE AR ECK 0.125 0,
16 S8 G 2E 3R AL (pHT.2~7.4 ) 73 B AR A N A= Al B
5, PR EEFE RN 0.089 3, 20 SRR 1 TR K00 B
PAFNAELNTE 5 Fl, CAEEFEECH 0.089 3, M3 Ef U
ELERAKTE 20 FhaE SRS pH4A~9.7, HER RN T
A% ) $5 SR HE I AT T K 7 P A A TR A 53 B 4 5
MBS BN AR TR A KGR RIS R RS G R K
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IRIG AR IR 2 & 1 AREAN A & #hid A A pH FNAETRAE RIS E Y pH HTE 6.8~7.2 Z[H], Fdhit
B IR LM 22 AR A, B8R 20 PSR 0L, o /NT 4%,
R2 EEFESBEETNERWENEE
Table 2 Species of endophyte bacteria on 20 culture medium
P R pH % T2/ A MH R AL
1 WEER PR RS R R A 8.7 4.00 0 0.00
2 [ A IR 2 72 0.13 3 0.053 6
3 SR SR 7.0 0.20 3 0.053 6
4 HRIRE A B 77 7.2 0 7 0.125 0
5 UL R BRAT T 1 7R 4k 2.0 5.08 0 0.00
6 R KT IR (ATCC 573) 4.0 0.20 0 0.00
7 Czapek—Dox Agar(ATCC 312) 5.6 0.50 1 0.017 9
8 Bl SR B R FR 3 (DSM 31) 9.7 0.86 0 0.00
9 LRLRAN TR G IR 7.2 3.07 0 0.00
10 RIS M TIIR R A 7.0 0.80 9 0.160 7
11 NA BJihk 72 0.50 7 0.125 0
12 LB B: 73t 7.0 0.00 3 0.053 6
13 [N = 73 0.03 0 0.00
14 TR Bt 5 2k 7.4 0.00 2 0.035 7
15 W 2RV R AR 6.8 0.00 3 0.053 6
16 B2 FR AL pHT.2~7.4 73 0.00 5 0.089 3
17 PDA $i 7k 7.1 0.00 3 0.053 6
18 BEICHE R4 7.1 0.00 3 0.053 6
19 EpetivavyE 7.1 0.00 2 0.035 7
20 T R A 4 7 6.8 2.00 5 0.089 3
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Figure 1 Dominana index of endophyte bateriaon on culture medium from Eichhornia crassipe (Mart. )Solms
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WHEAT 3B, LA 5 32 A& 56 M N AR , B
FEEZSE T E M. NS BB BIMMIORE , k2
(R THT B8 (Microbacterium ) , 247 9 FhAHTE . HIK
B R (Pseudomonas ) , EA7 7 FhAHEE o ZF AT
W& (Bacillus ) 5 FI TR . HAx 23 M@ YA 17,
FRAEAN ) 155 772 J5 53 3 B 45 I 40 D A A3, AR UR R A1
MHEE (Pseudomonas ) S5 F & (Microbacterium) Ji
¥ 7 J& (Enterobacter) . 2 fil ¥ 7 J& ( Bacillus ) F1iZ T
J& (Pantoea) , (5 53 BS AR 1Y 50% L) o A[R)EE SR
e, SR HE R R RO, 10 5 4
Wi WERE TE A SR B IR AL S B FR ECR 0.160 7, 43
BT RS R R 9 i HROE 4 SRR
FEFRHEEA 11 5 NA BRI # R H5 40 0.125 0,
SEAF RN AE TR T B 16 S G EEIT R IR
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Table 3 Endophyte bacteria from Eichhornia crassipe (Mart. )Solms
J& genus Tk strains Fifi species
AN S 1 Acinetobacter—calcoaceticus AR R F5 A0
PERRAT R 1 Alcaligenes—xylosoxydans—xylosoxydans AR A BT B
TR SR E T 1 A quaspirillum—autotrophicum
S Arthrobacter—globiformis—GC subgroup B BRI
TR 2 Arthrobacter—ureafaciens R A
R EE 5 Bacillus—coagulans eSS L IRAT IR
Bacillus—laevolacticus T RIZL IR T
Bacillus—megaterium—GC subgroup A F R ZE AT T
Bacillus—pumilus—GC subgroup B SNEHIFT R C
Bacillus—sphaericus—GC subgroup BRIE 2R AT
AR R 1 Bordetella—avium B R TR
T R 1 Brevundimonas—vesicularis ( Pseudomonas vesicularis ) VL ARES I PR TR
LR Y 1 R 1 Cellulomonas—flavigena ety LN
AT R 1 Clavibacter-michiganensis—. Sepedonicum WM B B A
e T Corynebacterium—diphtheriae—intermedius BEARFT T v 5] 757 o
PRRFT T 2 Corynebacterium—matruchotii FEARAT
s/ MR 5 Curlobacte‘rium—ﬂaccAumfac ie ns —betae/oortii S MR RS B A
Curtobacterium—pusillum
AR 1 Enterobacter—gergoviae H 2 4T i
F LR E 1 Ewingella—americana FENZ ST
JE i R 1 Kocuria—kristinae o FC 2 v T (o LGk A )
Microbacterium—barkeri(Aureobacterium, Corynebacterium )
Microbacterium—esteraromaticum
Microbacterium—esteraromaticumA ureobacterium Flavobacteriu)
Microbacterium—flavescens (A ureobacterium, Arthrobacter)
G GREI 9 Microbacterium—hominis CGRFELHTIH)
Microbacterium—imperiale
Microbacterium—-lacticum—GC subgroup A
Microbacterium~liquefaciens(Aureobacterium liquefaciens)
Microbacterium—saperdae (Aureobacterium, Curtobacterium )
KR 5 Micrococcus—luteus—GC subgroup B(includes ATCC 9341) R B
> Micrococcus—luteus—GC subgroup C E R T
TSR R 1 Nesterenkonia—halobia( Micrococcus halobius ) oA I S TR TR
R 1 Nocardia—nova B
i NE s 1 Novosphingobium—capsulatum(Sphingomonas , Flavo. capsulatum ) /DB A AT T
KT R 1 Paenibacillus—macerans( Bacillus ) IR
SHR 2 Pantoea—agglomerans—GC subgroup C (Enterobacter) Rz T (AT s )
K Pantoea—ananatis/Erwinia uredovora( E.ananatis ) AT B/ S AR S FG B
Paucimonas 1 Paucimonas—lemoignet
FERT R 1 Pediococcus—acidilactici (MRSA ) WET Fr Bk
KA HE R 1 Photorhabdus—luminescens—luminescens(Xenorhabdus ) TN (L A H S )
Pt g i
Pseudomonas—fluorescens—biotype A e
(BCBA T T 7 Pseudomonas—; )ut;(lé—biat ] )gpA TGP AL/ A
Pseudomonas —;) utida—b iot;;)e B A SLABL LM ) R/ A
R I8 AR ]
Pseudomonas—putida—biotype B ﬁi@(iﬂ@?ﬁlﬁ 1R/ B.
. AR BB P B ) R/ Nl B
Pseudomonas—vancouverensis
TR 1 Rhizobium~-rubi (Agrobacterium ) ARIRE AT
. Rhodococcus—erythropolis/R.globerulus/N.globerula LT HRLTBR A
FARS T
LLERTAR 2 Rhodococcus—rhodnii FARCRARE T
P IR 1 Rothia—dentocariosa G % IR
AR IS 1 Staphylococcus—epidermidis—GC subgroup B FE AR A
VA 1 Variovorax—paradoxus—GC subgroup A(Alcaligenes paradoxus ) DUVETA (=i )
P group 8 P
AT TR 1 Xanthobacter—flavus
HRR ARG 1 Yersinia—pseudotuberculosis—GC subgroup A TR HR R AR
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Table 4 Physiologic characteristics of endophyte bacteria from Eichhornia crassipe(Mart. )Solms

@ Uz A il e fim AL it AL
genus shape G+/G- Spore contact enzyme Oxidase oxygen demand
TBPRHLTA S Pseudomonas ELE S AT A - - + +- g
AP EE Microbacterium A ASHLI AT + - + is=}
kT )@ Enterobacter KAFA - - - I AR IR A
ZFHUFF AR Bacillus HAPIR + + + SRR A
121 & Pantoea IELIRIN - - - - APEIRA

RS KEAETENERNEREHLSHFLE

Table 5 Morphological characteristics of endophyte bacteria colony from Eichhornia crassipe (Mart. )Solms

J& genus AN & Pseudomonas  THFF & Microbacterium

W& Enterobacter

TR E Bacillus 2 )E Pantoea

. WA R R MDEH W
B 7% colony

WA e, R AR R

RIMDEH NS ek,
AEH], B

o n n . D -

(AP F I S D A v W/ S L6 g )

BT RERVESOCR, WA -8 FZ AL T3ha
VA R A TR R AR KA Y RE R R 3R,
AR B AT 3 S AR e W s S B TR 518 5
VE IR R AR 7= 5 e o AFF 998 B A A TR RS I A
WRAKD, VFZ2 N AE B AT A TAA (W51 200 LA K 200 1
BB REMYE KBRS AR & o
SEEFRICR MR A A A TR AT B i A AAORT PR 5
JEIHEY,

— ORI A AR Y A S R g
RIRABURST , EATATREAEHE 127 A )0 PR 1)
L, SR T RG-SR EARTE  EAH
S ST Ba o VA S 2 i = s DA
A AR ET AR B R 2 TR BT ST A — B
W ERAE PR N A EE R E DR ek 5507
TR, FEARE P B B N AR AT 2RI
AR AE g A2 BT B LT &R T o T R T
(Pseudomonas )1 ZEH M (Bacillus )7 17 W &
(Pantoea "4

A N A TR TR 0 A1 55 R 7 5 A S A5 AL ) e
H FERBIA G, iR S5 AR B B A
Ko AN FAE) TR RMRE A [F) A A R B AN TR AR
KIREEAEI 8 N AR PR [R] , B 52 2210
2 B4 XFER 285022 57 v LSO P Rh AR 1
W — IR bR IC . WU, TR MR 25

AR BRI AR, HEA A TR R S el R v 4l Al —
TEA AL R s Sz, HAT AR A A B b 2l
SEMPRIE R F A, AR KRIME R 2R

IR RSN AN, 7E 3R R T KR B 2
JRR , FE A A A R A R K8 P A 25 R G R IR AR
BT R R A A B TR e A A A e Mk
P3N T TR 1 7EH 7 0F BRI AR 17, AT A
SR K PRI A A7 PTG 6] A L 25, e o
REIE PRSI ARAT AP B AR o 1Al 1K AR T
(Rh2E AV SRR, — T T, FATT T LA FH X
FFPEARICH MR A IR, B I K 8 7 AR K b5
(AEA 5 o5 —T7 1, PN 2B A 45 ) R 2 i 40
R A P R AR Rz, AN R DK B Y
BB . ARBTITER T B B A A A AR AR R 3L
32 g 56 B, BB ZREE R 2, A MR Y
PN A 2 R E R RSSO TN, SRR HL 2y
FAER, Unfnf A T I LA 7 (R 2R T K8 A T B A
SRR R SEIR AT L
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