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Abstract: The total amount of colony forming units (CFU) of bacteria, fungi and actinomycetes in the
rhizosphere and surrounding soils were investigated at four different growing stages of tomato plants
using traditional plate-counting method. The amount of bacteria reached its peak value at the blossom-
ing stage and the fruiting stage. From seedling stage to late period, actinomycete number decreased
gradually with time, but fungi increased. For bacteria, the rhizosphere effect of tomato plant (R/S) was
the highest at the early blossoming stage and the early fruiting stage. The variation and diversity of mi-
crobial populations in the rhizosphere soil of tomato plants were also studied using cultiva-
tion-independent analysis. DGGE profile indicated high diversity of microbial populations in the
rhizosphere soil at different growth stages. The bacterial species kept stable but the population of par-
ticular species changed in different patterns. Manifest change in rhizosphere bacterial species and
populations occurred at the early blossoming stage, and the most abundant bacterial species was ob-
served at the early fruiting stage. This investigation successfully revealed the community features of the
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culturable and unculturable microbes in the rhizosphere soil of tomato plants, and indicated that the
most abundant bacterial species occurred at the fruiting stage, suggesting this stage a suitable period for

screening antagonistic bacteria.

Keywords: Tomato, Rhizosphere microorganism, PCR-DGGE, Biodiversity

(Tomato Bacterial Wilt) 1.3 HRHRE
, (3~4 ) 7~9
[1] ’ ( ) ( ) ’
5 , 3

[4]

1.4 AEE BEAAEFMEYI S BT

, YG , 20°C
, 12 d~15 d¥%; , 28°C 5 d~
7 d; | , 26°C
’ ’ , 7d~10d
2] 1.5 RBRZRL(R/S)
., YG , 20°C ,
, N ,
1.6 TIEMFEEFLE DNA WIRES 4k
’ Bead-Beating ) Wizard"DNA clean-up
PCR-DGCR system(Promega) R -20°C ,
1.7 16S rDNA Hj PCR ¥ 1
’ Nested PCR 16S rDNA
’ V3 : 16S
rDNA F8-27 R1541-1522, 15
: 16S rDNA V3
1 ﬁ*‘:l‘—%ff& F341-357(GC) R534-518 94°C
5 min ;94°C 30 s, 60°C~55°C 30 s (—0.5°C/
L1 fit g ), 72°C 2 min, 30 - 72°C 7 min
1.5%
; ’ 1x10° Pa 2h. 18 DGGE ##i
3, 8%,
35%~60%, 180V, 60°C , 0.5<TAE 4.0 h,
1.2 HEHEREKEH GoldView 30 min, UVI
- UVIBand
10% H,0, 5 28°C 24 h
) 16 h, 30°C; 1.9 HUESH
8 h, 25°C 3 , Sorenson (Cs)[(’]
2 1  Hoagland DGGE Cs=2j/(atb), a b
DNA ,j a b

© FERFERMEMARAATIKSHIEST http://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



1746 wehGEHR 2008, Vol.35, No.11

(H), (S) ,
7] H:_zpl lnp1 5 ’ )
pi
UVIBand , ,
( 1b), )

2 GR5aH

21 BEWMAREBSHATEFRMEMEENTL
la R ( lo)
, 2.2 MRBRENE

o0
(=]
—_
NS
1
(o
—_
W
1
o

ra

el
T
—_
[\
T

CFU (x10° CFU/g soil)
PN
(==} (=)
CFU (<107 CFU/g soil)
o
CFU (x10° CFU/g soil)
o o

[N
(=]
T
w
T
%

w
T

0 A - — 0 0 ! !
SeedingBlossomingFruiting  Later Seeding BlossomingFruiting ~ Later Seeding Blossoming Fruiting  Later
stage  stage stage  stage stage  stage stage  stage stage  stage stage  stage

—— Unsterilized rhizosphere soil —s— Unsterilized nonrhizosphere soil —2— Sterilized rhizosphere soil —— Sterilized nonrhizosphere soil

E1 FmAREEHRAE (). REED). ERECQONBAEEL

Fig. 1 Changes of numbers of bacteria (a), actinomycetes (b), fungi (c) during different growing period of tomato
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Table 1 The value of rhizospheric effect of tomato (R/S)

R/S
Seeding stage Blossoming stage Fruiting stage Later stage
Bacteria in unsterilized soil 4.3 10.0 4.6 2.8
Bacteria in sterilized soil 5.5 5.0 5.6 3.6
Actinomyces in unsterilized soil 1.2 1.1 1.0 1.2
Actinomyces in sterilized soil 1.2 1.2 1.1 1.8
Fungi in unsterilized soil 1.2 1.1 1.2 1.0
Fungi in sterilized soil 1.1 1.1 1.1 1.3
2.3 FAARERAARRAE R DGGE 247 123
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b b
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Note: 1,3,5,7,9: Unsterilized soil at seeding stage with 3~5 leaves , 7~9 leaves , at blossoming stage, at fruiting stage and at later stage;
2,4,6,8,10: Sterilized soil at seeding stage with 3~5 leaves, 7~9 leaves, at blossoming stage, at fruiting stage and at later stage
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Table 2 Cs values of different samples

Cs L1 L2 L3 L4 L5 L6 L7 L8 L9 L10
L1 1.00

L2 0.46 1.00

L3 0.67 0.73 1.00

L4 0.71 0.62 0.83 1.00

L5 0.77 0.67 0.91 0.77 1.00

L6 0.57 0.67 0.57 0.63 0.53 1.00

L7 0.67 0.57 0.62 0.67 0.71 0.59 1.00

L8 0.53 0.63 0.67 0.71 0.75 0.74 0.67 1.00

L9 0.57 0.62 0.67 0.57 0.77 0.63 0.53 0.59 1.00

L10 0.50 0.67 0.77 0.67 0.71 0.71 0.63 0.67 0.80 1.00
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