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250 ml ,28°C, 150 r min” ' 48 h 15
3500 r min~ ' 15 min, ;
0. 1% Mg804* TH20 10 ml, 1x10° cfu g™’ 1,
) 50 ml , 3
[11] 2
2.1 A6( gusA
1.3 2 ,
20%, 700g ,
, 2 an . )
, 18 cm, 7 cm, > C (8~ 12 em)
4 A6(guwsA) , 1 s
( 6.3x10% cfu g ' A6(gusA)
) 1 , A B ( O~ 4em 4~ 8 cm
0.5 em ) s
, 28T
s P 1 A6(gusA
, Table 1 Effect of soil sterilization on coloniztibn of A6(gusA) i wots of
oikeed rape (cfu g ! wot)
«C 2 ).
’ Root segment  Root fe:i guiu:zene expressed Caloriztion density
i (cfu g™ 'root)
A B C s , A 0~ 4 - 3.6% 103
SA 0~ 4 + + + 8.7x 105
, B 48 + 5.3x 10
SB 48 ++ 2.2x 102
20 ml 0. 19% MgSO4* TH,0 C 8~ 12 - 0
) 30 min, 10 ( sc 8~ 12 — 0
, ) :S 3+ ; 4
(50 Mg ml™') LB MPN Note:S means sterilized soil; + means blue of
[ 12] 3 different shades; data are average of 4 replications
gusA , [13] 2.2 A6(gusA
, 3d A6( gusA)
1.4 A6( gusA 2 )
A6(gusA)
3d , , A6
3d 1 (gusd) ; :
) s 2 cm , A6
) 1 (gusA) 3d 4 cm
; 3 (8.7x 10 cfug ' ),
; 12d ,6~ 8cm
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18 , 2~ 4 em 3 3 , A6(gusA)
’ 1 ’ 0~ 8 cm N A6( gllSA)
2 -1
2 cm 2.2x10" cfu g A B .B c .
2 A6( gusA
TaHe 2 A§(gusA) colonization in wots of oikeed rape in thizmsphere soil R
micoosms (cfu g ! wot)
3
Root length . . S o
. Tale 3 Microbial population in soil microcosms (cfu g ' root)
Sampling days
after sowing(d) 0~2a 2~ 4@ 4~ 6cm 6~ 8cm 8~ 12 am Root length
3 62x 10 8 7x 10F _ o o Microorganism 0~ 4 cm 4~ 8 an 8~ 12 em
6 71x100 2.3x 10" 2.6 10 — — 8 9x 107 3. 6x 1P 4.3x 10°
9 85x10° 3.3x 1® 1.7x 1 3.5% 10 0 Total aerobad eria
12 p Pl 0 0
37100 L gx 107 1 2x10 0 0 Fungus 2 7x 104 1. 8x 10 8. 3% 102
15 0
45x10° 2410 Ab(gusA) 4 5% 107 1 7%10 0
18 3 4x 10 0 0 0 0
£l 22x1¢ 0 0 0 0
2.4 A6( gusA
2.3 A6( gusA A6(gusA)
2
A6 4.1% 13.9% 2.3%,
(gusA) : 18.4% , (4
4 A6
Table 4 Growth promoting effect of bacterial srain A6( gusA) on rape seedling
Dry weight Increase Total N Tncrease Total P Inaease Total K Increase
T reatment
(s plant™ ) (%) (mg plant™ ) (%) (mg plant™ 1) (%) (mg plant™ ) (%)
A6 4.05a 4.1 97.85a 13.9 16.33 a 18 4 131.96 a 23
CK 3.89 ab 85.89 ab 13.79 b 128.95 ab
ta b SSRO. 05 Note: a and b express SSRO. 05 markedness difference
2
’ ’ ’
3 A6(gush)
-1
(8.7x10 cfug ' ), ,
2 2 2
10* du g !
Kloepper! ™ A6(gusA) Gus



948

41

[ 1]

[2]

[3]

[ 4]

[5]

[6]

[7]

Abstract

Shen Q R, Wang Y, Chen W, Shi R H. Changes of il microbial
biomass C and P during wheat growth after application of fertilizers.
Pedosphere, 1997, 7:225~ 290

Yao HY, He Z L, Campbell C D, Wilson M J. Some limitations of
BIOLOG system for detemining soil microbial community. Pedo-
sphere, 2000, 10( 1) :37~ 44

Kloepper W J, Lifshiz R, Gemida J. Phosphate-solubilizing rhi
zobacteria enhance the growth and yield but not phosphorus uptake of
canola ( Brassica napus L. ). Biol. Fertil. Soils, 1997, 24: 358~ 364
Akmal M, Khan K S, Xu J M. Dynamics of microbial biomass in a
rainfed soil under wheat cultivation. Pedosphere, 2004, 14( 1): 53~
62

Heijinen E, HoleHin C, VeenJ. Improvements to the use of ben-
tonit clay as a protective agent , increasing survivals of bacteria intro-
duced into soil. Soil Biol., 1992, 24: 533~ 538

Roberts D P, Kohayashi D Y. Behavior of biocontrol bacteria in the
spermsphere and thizosphere. Plant Pathology, 1996, 1: 137~ 147
Roberts D P, Kobayash DY , Dery P D, @ al. An image analysis
method for determination of spatial colonization patterns of bactera in

plant rhizosphere. Appl. Microbiol. Biotechnol. , 1999, 51: 653 ~

[9]

[ 10]

[11]

[12]

[13]

[14]

658
Lindow S E. The use of reporter genes in the study of microbal ecol-
ogy. Molecular Ecology, 1995,4: 555~ 566
Nielsen KM, Elsas J D, Smalla K. Transformation of Acineobacter
sp. Strain BD413( pFG4 A npill) with Transgenic plant DNA in soil
Microcosms and effeds of kananycin on sel ection trandormants. Ap-
plied and Environmental Micobiobgy, 2000, 5: 1237~ 1242

, 19%, 180~
190. LiF D. Soil Microbiology( In Chirese). Beijng: Chma Agri-
cultural Press, 1996. 180~ 190

, 1983, 239~
240. Wang J L. Environmental Microbiology ( In Chinese) . Beijing:
Higher Education Press, 1983. 239~ 240

, 195, 54~ 58 Research Labouratory of Mi
crobe, Ingiute of Soil Science, Chinese Academy of Sciences. Re-
search Methods in Soil Microbiology (In Chinese) . Beijing: Science
Press, 195. 54~ 58
Kemeth J.O’ Callaghan, Stone P J, Hu X J, et d. Effeds of Glu-
cosinolates and flavonoids on colonization of the wots of Brassica na-
pus by Azahzobium awulinodans ORS571. Applied and Environment al
Microbiology, 2000, 66( 5) : 2 185~ 2 191
Kloepper ] W, Beaudhamp C J. A review of bsues rehted to measu-
ing colonization of plant roots by bacteria. Can. J. Microbiol. , 1992,
38(6): 667~ 672

BACILLUS MEGATERIUM A6 (gusA COLONIZATION IN ROOTS
AND ITS GROWTH PROMOTING EFFECT ON RAPESEED

Hu Xiaojia Jiang Mulan Zhang Yinbo
( Ol Grp Research Institute, (MAS and Key Lab o Gendics Improvemert o Oil Crops, Wuhan 430062 China)

Bacillus megaterium A6 gusA) colonization in roots of rapeseed in rhizosphere microcosms was invest gated

by means of gene labeling technique and traditional technique. Rape seeds were inoculated with A6( gusA) , an effective strain of

bacteria in promoting growth of rape seedlings. Results indicated that A6( gusA) population decreased with the roots going dowr

wards and with the time after inoculation. Populations of A6( gusA) were not detedable on roots more than 8 an apart from the

hypocotyl base. The population density of A6( gusA) on roots reached the maximum of 8. 7% 10° cfu g

" 1oot 3 days after sow-

ing, and then declined rapidly till 30 days when it leveled off a 2. 2% 10% cfu g~ ' root in rhizosphere microcosms. The result
showed A6( gusA) could increased dry weight of the plant and content of total N, total P and total K in the plant.
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