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W ¥ EIR-ER ARMTHRL Microcosm) PHIHE K4 T, AR T £ X8
EH (luxAB) FRCH £ R R M E ISSAIL ER - ARBHNE M A M ERLRWR. &
BRREP,ISSAICLH EHATHEARZRHEBH 2 XGERBEKT (7.88 log cfu/ i)
(cfu X colony forming unit 945 ), SIS TF 6 T M, HRFFE—THIREH KT 58 RiG X
HEFEFA, BEBEAEMN T FH 22cm SHREHL. AREFTHEHDSS5ERRAS
BAR L, K =33l 3 XS, ISSAL6L Al A BB @ K (6.92 log cfu/ kR %), /G AR
BT, BE 32 REHM%RE— MR REKTF. ISSAI6L 7 HE K41 E A3 AR,
EBHE 0 XRNEHEEERRAM (.03 log cfu/ TIR),90 K/SHEP BALMHE (5.24 log cfu/
TAR) . RGN T BT, 160 KBt K 7.87 log ofu/ T4, BEE 1 #s EES MBI S 20 R3S
HIFE 789 log cfu/ R, BRMHZEKITTERERZRNEYFETR,

x|iA RtMiricERE, ERRME ISSAICL, Ko XM, EMshE

PE2HEE Q938.1'3

AR BEMIE R REMEDER D, SR REEENERARRE. HRBEAE
EMRENMEYIER, SERBER L, AP RETEEERAY. BEHTEAR
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A AR B 2 — 25 BURD,

REREFEROIRERER - NMRAETEEYREN + 02 RN EYFNESE
R, HAREKENHEE RS, RERBRARENER. HERNINIBEXEET
AR, IREEERRENEHA R ERMBEREAGH,. MRERERRERN
FTHIERSERBERPL REFNNERFUHXOBUNE —BEHER
(Saprophytic phase), S RS LWEXREY, SIABRMEMN L EWME 26, BENH
(6 L At - WA ) 2 (R 3 S RE D ZE R K 72 BE b R B T AR 8 1 706 4 40 6 T 9 S LUK -
ERFA. ARRBHSHASREHM B REWEIMEX, Hit, X TRENESHE
VRENEHSSEHERBEEESSESEENXRANARACAAREEL FEESE
B 9% B9 BT IR AR,
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AEZENFREARVEAMERATHERBTANTR+4 A% TR A
FE, Ei, ATHFRRAREEEE (B AR MR, R T EBHRRE
(Mesorhizobium huakuii) JSSAI6LTE LR-SBR . AR FR AT XHEZG TEE LB HE
B S SRR A A T, S 4R AR AR 0 R B R R R 4

1 AR

1.1 it

HFHREMEEFICHESRBE ISSAICL, REAZSMALAE RS EBER SRS LG
gl 13,
1.2 $ULIENE. UL T MR E XM T

& W30 [12].
1.3 #RE (rhizobox) I RE SR E Xl

% W3R [8).
14 BRGA s PER

% 030K [8].
1.5 HA—1THMFHENRIT

¥ E KA & B (4 30%) (HR KM SR (R A PR U K¥RBIAKY), %8 4& 700g 4
FEARAE, HETHRAHMH KRN FEEHEY 8. 24logelu/ KB F)RGA 2 NSEREA L
RAMFEHRE-REA IlemM L, ARZRHBEFH 2 RFREXERIERERE, RESARHFT
FIRBFH. B 4mBRI—B, KLBHFEERXMR[8]. REH SM UK (Cyc + Km) iFHEME
REmEH.
1.6 AMREMMIT

SRR N1, REEFHTFHHREMEN 790 log cfu/ FFF. HRZRHEE 3 XFFHBH,
BRE 8. AR/ N OB AR R, BHRRE R 2R R Ay R, IRIREE, M AOL I Y.
1.7 HE/MXRR
L7.1 B#HYHEE  HIEATFH ISSAIGLE—RTF 100 ml YMAEHEP,8C. 1501 e min~ '/ 5
R IK, H25g MRE | ml WEA BB ISSAIGL B, A EMERR TR R M ER, X
9.40 logcfu /g ¥R, FETRAK 25 HHE | ml X YMA 5536 M8 RS9k A B R,
172 BTFHE  KEEHTL75% BERM0.1%HgCLRE KW/ HE, HFE, K154 g Fin
240 g BEFR LR, 10 M4 R T IR MUY, RN 7.59 logefu / BT, 3t R L0TE N340 A b
Pl R T 5 LA AP R 3 02,
1.7.3 DAEHMER AR R KRERPFIARGN AR (& MPNERZ KSR LKA, B
L LSRN, NS TR, N, it mHER . 8NPEMERY 14m x Tm, HEEHE
RABORSRHTHOMBETEANNE N, BE RN 154g / DK, BRI RLESR I ER. A
REBEHEFE 30 RIFHBUE, G/ E GUREE, BUREE, ERAMBRE —BERE, —HoxHEE
B L, R, MAREER B — MR R A &Rkt T, ABUKER T A, i b 8T
SR BEREE T ERE R SR E M E SR ERGRERK,
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1.8 it

PP HE 2 B8 L BER A ¢ B0k,

2 HER54H

2.1 #ERME ISSAIL EEBRGEFRNEEDS. 4 HEERERMNR
RZERFAEKR S BREAEERNE DRA. EoFKEE 2 X5, JSSAI6LE

R1 ERBMBISSAICLERBREPNEADSRRERZERBYHH"
Table 1 Colonzation dynamics and the distribution of Mesorhizobwum huakun JSSA16L on the root of
Astragalus sinicus in the rhizobox—soil microcosm (log cfu/g root)

L) FHE FRB N RE N E I Quantives of rhizobium on the root (log cfu/g root)
Growth time Tap root
(day) Length(cm) 0~4cm 4~8cm 8~12cm 12~16cm 16~22cm
2 13 7.88
6 42 5.80 -
10 8.4 5.69 -
14 12.7 6.47(7" 2.30 —
25 19.9 5.23(15) 3.74 — —
3 223 5.28(9) 2.66(5) 1.50 —
44 223 4.57(13) 3.39(2) 213 — —
58 22.3 6.59(67) 5.69(31) 4.67(14) 471(3) 424(18)

1) BHHEFH R824 log cfwB AT The mual moculauon dosage was 8.24 log cfwseed
2) FEEMBBANHENENMHEMM The data in brackets are nodule numbers

KEEMFTH 0~4cm RE LAFIBFREHTE. MEEYNAERK, EHBEENR TR,

8% 58 Xt XA FTEF, BERE
i, ISSAL6L MR THY #, BHS
BEBRKFARREE, YHEHDEKE
58 XEFRf LAY BBIR T 22 cm 4L,
EZzEHEE WX, BRFTH
O0~4cmARE L HFisH BB, b
E.REEkEE, HEEEPE
0~8 cm Bt L, 5i%¥ AL JSSAL6L
) 5 7E 5 B B R A — B
2.2 HRRME IJSSAI6L ER
REPHBADSREMMIR
PA2 iR R A A B B0L, A [E]
AR BRI SR A 1 k.
MEITALUES: #FzHHE 3 X
JBISSAILTEX KRR E P K E
AR EERBI R ARME, AR T RS
TH, AZHEEEKE 35X
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Fig.1 Colonization dynamics and nodulation of Mesorhizobium

huakun JSSA16 on the root of Astragalus sinicus in the

pot experiment
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BRREMNBEKT: KZREKBFE 10X
i, FREARBHA NRXERBER™
EHEERPEMRE,
23 HiETiNPEZRME ISSAIL ERE
XM B E M
B %4 TF JISSAI6L E ¥ =R B MEK E
" . - BMahAEWME2. NE2TUEH. ERZEY
06 N 120150 180 whrmem 30 X, ISSAIGL M E % B A ) 7.03

[\
N
oo

W s LU N u & O

Colonization deosity (log cfu/g root)
EMEE (log cfug #)

EREF (K)

Growth time (Day) log cfw SEiR, X FFE T (&, 90 RET M ZE &

B2 HE KB TISSAI6LER = %R M K& (5.24 log cfw M), RE X L F,
WA B 160 XK W b AR EBRBYIE 7.87 log cfu/

Fig.2 Colonization dynamics of JSS5A16L on.l..he ﬁ,*ﬁ, Eﬂﬁ&q&%‘]ﬁﬂé 20 %Eﬂbﬁ%i{*ﬂn‘
root of Astragalus sinicus under the field conditions ﬁ%ﬂ‘v)ﬂz (7.89 log ofw/ ﬁ*ﬁ)
2.4 HEFET ISSAI6L X R EXEKKK M
AR EBESRMER 2R, B THETELE LR RBILFE BLERZRER
B, B ISSAIGL Al BE MRS EERAE K, 90 K. 120 KN BHEY BB LT ER
Frh. HBEH, BT \ABERT ISSALL, Bit, E 150 KNSR EY SR BRER
EFHER.

®2 MAiEKAETISSAILT T REKAEN
Table 2 Effects of inoculation of Mesorhizobium huakuii JSSA16L on the growth of Astragalus sinicus
under the field conditions

A KA My bW (g/Hk) B (/%) R X/ B
Growth time (day) Fresh weight of shoot (g/plant)  Total fresh weight of plant (g/plant) Nodules/plant
Control JSSAI6L Control JSSAI6L Control JSSAI6L
90 0.07ta 0.114a 0.110a 0.164a 0.10a 12.40b
120 0.075a 0.629b 0.129a 0.762b 0.23a 26.87b
150 1.585a 2.495b 1.766a 2.707b 8.37a 27.30a

H:r MR REAR—TRFRERNARFERERRE B TR (P<0.05)
“t” test: the data followed by the different letters means significant difference (£<0.05)

3o @

HE &4 T, ISSAILERZERBHNEH K FERABEREE/DEFRBYER
K- Y, L T B R AR O B IR A RO TS R, X T BB IE 2 At Ak 2 AR B
MNAMREERERENMEARREREMNFA. -

ERAWMEHERBERYRY, EEKZZMNERSH, ISSAICL M ERWE th
BebF MEBAREENEYRBONER, ARYNEREHLERERTE,
X—FHEEETHEES CRHEY A X RN, [F a7, th 5 o 5 B34 e (R
WE) 5RCBAREX N EEEEMNARE S IBYRES FEEREFTENFRE.
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ERIRBFHERIERESE, ISSAIOL IERBEBEEFEMNTFTH 0~8cm BETE
B, SRHEMRBEBUNEHTE - AR HEUHEX, ATEHA THREEEIRHEY R B
MERKFRREREHREEELMW.

BT AT A E AR —FREGHRNE L FREE, Hilk Lk i IS5A16L 5
ERERNESESHEEN. BNEHNERANSEAHEREERATUEL, ZEKRAR
B SR I RMBEEDRESHE S, FEIR A RIR AR M E N (Rhizosphere
competence) .

AT I B AE A & YRS 2 v DA ME R AR SO IR B 5| AR MR AR F () SRR 4 T B0
A SFEE.
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CLONIZATION OF MESORHIZOBIUM HUAKUII JS5A16L
MARKED WITH LUXAB GENES IN THE RHIZOSPHERE OF
ASTRAGALUS SINICUS

Wang Ping Feng Xin—mei Li Fu—di
(Department of Microbiology, Huazhong Agricultural University, Wuhan 430070)

Summary

Colonization density of Mesorhizobium huakuii JSSA16L marked with /ux4B genes
on the root of Astragalus sinicus reached to the maximum (7.88 log cfu/g root) in
rhizobox—soil microcosm 2 days after seed planted, then reduced and kept in a stable
level for a long time. After 58 days, it rose up a little, and also the strain could
dispersed to the place of 22cm from seed to root tip. The colonization dynamics in
pot—soil microcosm is similar with those in rhizobox—soil microcosm. Under the field
conditions, however, it reached to the maximum (7.03 log cfu/g root) 30 days after
seed planted, afterward declined to the minimum (5.24 log cfu/g root) 90 days later,
then began to go up to 7.89 log cfu/ g root 20 days after plant harvested. Inoculation
of JSSAI6L strain could increase the plant biomass of Aswragalus sinicus in a large
scale.

Key words [uxAB, Mesorhizobium huakuii JS5A16, Astragalus sinicus, Root
colonization, Nodulation



