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&EEREERICH R A BRBAIME X612
HNERENEENDE"

I F HEER ZBK

(PR KERIMAEMRIBESATRE RE  430070)

# EETHMTHRAEARHELED RAAAMEE G CRMBERFR T RS
M B ( Pseudomaonas fluorescens, B #R POIXI6L2 ZE/EHBEMERHNE, FREREH. &R
REKM LW T, PXI6L2 2 F WA 36d EMPEE T AR B AKE(3.2 % 10%fu. g !
B)REFBRTR.BEFRFE-—IHMBETHABEAT(H3.2x10%fu.g "H8)), FEME
AT PLXOL2 B FREABEMENERENEEDSSHFHPHMEMN, TR
FFH 10em LN K EBSIENEMWE AT 125d A8 it 40em.

A -FEABLANE, EABITICER, HEEMN, ME, HTESY
PHSXXS:Q039.11,5182  XWHFIRE:A  ZEHS 0001 - 6209 (2000) 02 - 0150 - 54

HEY 2 K #H B H & (Plant-Growth-Promoting-Rhizobacteria, & % PGPR) 7 B 1 4 (4
ARAERBZFAUEBNRABENEN, LEETENHEEN A e, EERE
ES5AFEESFT PGPR EH YR BN FRENH X, H A PGPR HE & EE MR8¥ R
MERAERELERY BEA T FRPBEUN, B FTEEI ARKSFE L %5
BAA B A NS EHYETR LM ES ERFREEFOZ ], E4E
R UEEFTENFMBEVAESHENEE RIEEAFRICEANELSRE, IR
FRABEAECHASHMRRETHRTED ., EHEDH TESLHMEh, £
RAMBCEEREBI T EMEY, 2T REMENABER (LaABRICERTRT
A&+ BT H (microcosm) R 4 5 K M 8 % 4 F P-XI6L2 7/ % # B 80 T MBI,

1 AR Fks
1.1 S EH
WA REMEN (lucAB)WICH PI-XI6L2, i F B EMEE T (Km™,Str), B4
THe AR DR BRI,
1.2 BEFESHER
SIBFE(ATRUMELMER PI-XI6L2)1) KB 25 & (1 F Pf-XI6L2 ¥ 8 5 5

FREMBRNBID A2 FHEEAKERE (A TESEHE 2 R0,
& # (Str) »50pg/mL; R E X (Km) ,100pg/mL.

*EFEARB RS (30270022) M EERH £ 8 4 (C/2362-1) BB

fERMA:E F1964- ), B WA EA, PRI KEREWE KB K, M+, B H MK K2 A Ohio
MAEKETB TENFHEEERBEYESETR

B #E:1998-12-08, # Bl H H#E :1999-02-02
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1.3 #if i EH

ikt s W8] I/ E RN 8817 MEERFFE.
1.4 BERWHEHERMFRRLD
1.5 & (rhizobox) EREREHE

BERAEFR = < <HW¥E =20cm x20em X 1.5cm, K 2 3 5Smm B2 LA EBHH
BERARLEE, P - HALFE., FERFZTERER AFEH K 5%NaCl0
B 1Smin, REGHEE BT A FHXEKRE IR, BETESR LAEGL(AH
L2 EXR A E M) KT, 5 R R KHE 1h,
1.6 ERDEHARARE—TRYFENREIL

BERYEAKSEB(A220%)XKENKN L XEE& 800 X ARE. Ba
FIBRPFREGERRBLEE B (pHT. O AR EMMEF (BB IER 8.0
10 EE& 2 SEERALEZE T LAE-EEN lom W+, REHBRETHH
B—EHET R 45, FTRARBX, B 28U ERF. S#EFBLLES BHBAR
ENASBEERGOE L ANHARXEAMEEE S, ANEHHESE dFHELTHE
BEMBERE. BETE . RERE, B FEN —HBEE A FTHIRFBR(UIBEREN
BB 2cmBKEA—BR . AXER T IEMERBMYREREE-THRARSH
XEEBHRMA., HENEER LM LER IMRBEIIKRE, SRESVARBALLE
B4R ASA 20mL TE A 0.1%MgSO,. 7H,O MB BE A = A KN, RIERE Smin,
E+HEFIBEHEEBMBER 0 WT). A5, S1 Wi E#HER AMPN 510
EHERTHRABEER. FAERLAETRE. 4 THARERER G REEENIH G
AEEEHER, HANTHSMELHE WEREEEHE.
1.7 HEMERRE

HERHRRAMEBHANMENRENCRE 0 2E5FE AR, 5 m#miT, &
¥ 3Im. REWETNKENER(SEFRBAEE 2B ORBFIFITAFRZ L, BIT
EHWE RS, BHBERESREMN8.0X10cfu. ERETESNBITXLHRN, WFHEZAHE
B, 05 2ZHAMEE).2m, BHLGBIF6IMEE, A/ FHHFHE 10d FERE,
BIESWE,EF 10d K, ER =K. HE5 8RR 30dM—K., xEELHLEE, 8
MTTFHAE EHETR 2cm R 4em MR E , U EANIFE TFE THE LEHRHEE,
HEaBERL.6 W, BN BAZEBMBERA  HEREAHEIN LR, EHETM
FEKm A Su&0.65%HBHSL YR E.BHA-ERISI EFREFERBEREEFR.
WCHEHF2AE, THREZPUEANBELEKHEMEXHE , FBEICR.
1.8 Bito#

MTHEEREMS ()" HEER . AEHTHRER  ASHREH F9HE. W1
EHEZEE LERBY RS, 2 T IE 2 A 8 32 97 R A Duncan % .

2 H#E

2.1 #®FHEDP-XIoL2 E/hER MY ERES
ERAN P XIeL2 E8HAUEEATHEER SR NE LR, Adf il
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R O PEXI6L2 e /hEER G 3d Al R T FH 6em LN MHBEBRIAEBEEAKTE A5
F TR, N4 10d B 4~ 6em R B E BB BN 13d B 2~4em BB ENE KRR
EFEREBUT,HAFEEK 30d 0, EHAE 0 2em MEBEAK PL-XI6L2 {3 #E 45 H
HBEAE, EKES TdB,PI-XI6L2 A EFEERH T FH 8cm £4,30d 5, ERKE
16cm , {H & & B {5 & a8 i) 8cm.

£1 XBiIEwt proXioL2 EMERBMAEMRNSEN log cfurg” HR)

Tabie 1 Colonization dynamics and distribution of Pf-XI6L2 in wheat rhizosphere in

L

thizobox-Calcareous chao soil microcosms{unit:log cfu* g™ 'root)

Root length from seed/cm

Days after planting/d

0~2 2—4 4—6 68 8~10 1016
3 4.60 3.30 2.36

4.55 3.00 1.84 + -
10 4.00 1.84 + + =
13 3.32 + + + -~
16 2.61 + + + - —
19 2.69 + + + -
30 2.45 + + + - -

+ : Luminescent bacteria detected from original sample. suspension

— :No luminescent bacteria detected from original sample suspension

2.2 Pf-XI6L2 EE A A LM K BB &
NEEHSE ISdTTEBRE, 25 ENEEId B ANMEREESL(FR 2K
BEAFEENEE)NPI-X6L2 KB FSHHAALB BERARE RWERLE2,
%2 HARARRRBRENEHTREORGSER (A log cfu-g ')

Table 2 Numbers of microorganisms in wheat rhizosphere in lield plot experiment (unit:log cfu. g~ 'root)
Days after Root segment length Total aerobacteria Pseudomonads Pf- X612
planting from seed/cm Inoculared Control Inoculated Contrel Incculated Control
15 Seed 6.6410.12° 6.7910.43 4.05£0.08 5.41+0.06 4.971+0.21 -
A(0~2) 6.03+0.01 6.45+0.22 3.971x0.09 5.35x0G.15 5.36+0.10 -
B(2—~4) 5.92£0.09 6.09+0.18 4.78+0.17 4.93+0.06 4.67*+0.11 -
Cl4~6) 5.36+£0.02 5.77+0.09 4.78+0.10 4.64+0.14 4.33x0.13 -
D(>6) 4.84+£0.09 5.84+0.27 3.81+0.22 5.2410.72 4.15+0.18 -
25 Seed 6.45+0.05 5.89%x0.08 2.21+0.11 -
A{0~2) 6.27+0.08 6.05+0.05 5.29*+0.08 5.31+0.08 2.28x0.09
B{2-4) 6.1740.03 5.74+0.08 5.0420.07 4.54%0.13 2.02X0.13 -
C(>4) 6.17£0.06 5.36+0.12 4.75+0.09 5.21+0.19 2.62+0.19 -
35 A(0~2) 3.671£0.07 5.4930.20 4.98x0.07 4.96%20.37 2.5510.04 -
B(2—4) 5.20+0.08 4.72+0.07 4.27+0.12 4.29%0.20 2.19%0.13 -
C{4~6) 5.04£0.04 4,4510.13 3.93£0.08 4.16+0,15 2.42+0.03 -
D{(6—8) 4.97+0.05 4.99+£0.06 4.60+0.17 4.57+0.06 1.3910.05 -
E(>8) 5.12+0.06 5.45+0.16 3.93+0.02 4.03x0.22 2.70x0.07 -
65 A(0~2) 5.58+0.18 5.6710.27 4.70+0.08 4.6410.15 2.27+0.09 -
B(2~4) 5.00+0.09 5.30£0.12 4.47+0.07 4.57+0.07 2.01%0.11 -
Cl4~6) 4.83+0.09 5.07+£0.06 4.4520.18 4.58+0.27 2.02x0.08 -
D{(6~8) 4,65+0.09 5.01+£0.15 3.8520.16 4.62+0.19 2.30+0.00 -
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&R2
Days after Root segment length Total aercbacteria Pseudomonads Pf-Xl6L2
planting from seed/cm Inoculated Control Inoculated Control Inoculated Control
E(B~10) 4,94+0.05 4.9420.09 3.72+0.11 3.87%0.16 + —
F(>10) 4.57+0.05 4.80+0.04 3.56+0.15 4.04%0.26 - -
95 A(0~4) 5.33+0.07 5.26+0.08 4.58+0.06 4.39+0.08 2.06%0.15 -
B{4~8) 5.22+0.09 5.81+0.08 4.77+0.08 5.04+0.06 1.72+0.24 -
C(>8) 5.93+0.23 5.68+0.16 4.83+0.18 5.57+0.40 1.77%0.16 -
125 A(0~4) 6.7720.04 7.01+£0.10 5.95+0.19 5.68+0.08 0.54+0.04 -
B(4~8) 5.56+0.04 6.05+0.08 4.72+0.09 4.73+0.07 0.66+0.05 -
C(>8) 6.34+0.07 6.21+0.06 4.83+0.08 4.78+0.12 0.36x0.03 -

% : The standard error of mean{Sx) ; + :Luminescent bacteria detected from original sample suspension

— :No luminescent bacteria detected from original sample suspension

MFE2 T (DPEXI6L2 EAAERBMNERKF 1SdH LB ,25dEERBET
M,25~29d HAERMANBEKFE, 125dEERERAEERER, BHEE 15d 682/
CFTFH 6em LT ,35d 6P Al E 8cm I THEL,60d WA FHF T FH 10cm. (2)1LFH
ENRBEEZ2 T —-BNENERE HENETEBEKINAR EEEXSET. 5IA
HENAR EEPDEEENEMNER HEFERELSXKEE LS., i, XBUERRAIIE
MEARERANSESEEANER. Q)ERAEIEZEHRBNFIEATLEMER
RERBEBRELBANRAEZAZESNB D, EREZAVAFRTCL, FEENEHKE
HLHEERH N BT, ERHSIAEK, POXIL2 Z/NERBAFTRUNEHEEE
WBEALR TR, XEHREMAEDEREANSAF ALY, BBEAN LRI TR
KRBT, (DAEMBLENNERBE S —-ERARMBISI A B PI-XI6L2, X%
ﬁﬁ#%%u%ﬂwﬂAﬁﬁEi$$wm¥ﬁﬂﬁnﬁﬁﬁm§Uwﬂwmmo
MTTHO0—2cm(A)R B K
BEFHEEFERWE 1R,
M E— BB LA RER
CEkRER, AN EEHE SI
BREFKHENESEFFALEP

XI6L2 B MM EIEE % .
3 Wk

Kluepful % 3 7 & 4 &
51 5 B L AR B A AR Fig.1 Bacterial colonies from root segments on sandwich plate in light(a)
BEEEME 24~48h AR and lominescent colonies in dark(b)
KA, ®ATIA R, PL-XI6L2 7
NERBHERDISERTIABEANERBESHBMNDERRERREZEHHEER
B, MBPIXIL2 EPFEERFHRILENEKEMFEERXRTAHAERNERBRESFE,
W, hEEKI1SdE,PXBL2 ENERBEHNNRBRENERATERBRT MERBBE

SE HE R 4B S 51 A B PR BR TR R AE TR B9 AR 4 3 B i B K R . BE] /N XA 38 3% W - PE- XI6L.2

Bl kERHRFHRFNMERBELEE () RHEAEE®D)
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WA F AR E L P ERM T TV 10em LN AR B BRAL, (B E M &K
HAEENLATEREROME, HERTHA . DEERKALEKAEIN, K1)
AEHE AR ERERFETERK ERAAERKPRERRRBEBMHKERKE
EXRME, B TREXWARE, FBFUERERUEHFESR AERBEAEER
FEUMEERNBER SN . EFRAYY ., EABEEENICER, AT E S F T
SIARBATREMESERENUAERTRESRC. FRGREEH  AERWEHELE
B EWCS AR B, BACR AR IC(EERR)EFERRARA
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BOOT COLONIZATION OF WHEAT BY lux-AB GENES
MARKED PSEUDOMONAS FLUORESCENS XI61.2

Wang Ping Hu Zhengjia Li Fudi
( Key lab of Agricutural -microbiology , Ministry of Agricuture , Huazhong Agricultural University, Wuhan 430070)

Abstract; Colonization density of Pseudomonas fluorescens XI6L.2 marked with fuxAB genes

in wheat rhizosphere in asepsis rhizobox-Calcareous chao soil microcosms reached the maxi-

! root) 3 days after seeds coated with Pf+XI6L2 sown, then declined

1

mum{4.60 log cfu. g~
to a relatively stable lower level(2.45 log cfu. g™ * root) in 0-~2cm root segment. Dynamics
of colonization of Pf+X16L2 in wheat rhizosphere under field conditions was the same as in
microcosms, Pf+XI6L2 could move to the place of 10 cm of root from seeds under field condi-
tions, distance of horizontal movement of Pf+XI16L2 in field soil was not over 40 em during
125 days of plant growth.

Key words: Pseudomonas fluorescens, [uxAB marker genes, Root colonization, Wheat,

Molecular ecology

In situ study on microecology of PGPR in rhizosphere of wheat{39270022) and Study on colonization dynamics Of a PGPR
strain in rhizosphere of wheat(C/2362 — 1}
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