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1.3
100y

25C 4~5d 30
~300 100 8

5.0mg/mL
1.4 DNA PCR

DNA DNA
SK111 DNA
DNA PCR
Applied Biosystem  Gene Amp PCR System 2700
16S tRNA
V3 " FiGC Ry
Fis; GG 5’'-CGCCCGCCGCGCGCG
GCGGGCGGGGCGGGGGCACGGGGGGCCTACGGGAGG
CAGCAG-3" Ry 5'-ATTACC GCGGCTGCTGG-3'
230bp
PCR 100ng 30pmol
200pmol/L dANTPs 10pL 10 x buffer 1.5mmol/L MgCl,
5U DNA 800ng BSA 100u.L
PCR PCR o94C
Smin 20 94°C 1min 65C ~ 55°C Imin
72°C 3min 0.5C
10 94°C Imin 55°C Imin 72°C 3min
72°C Tmin
1.5 PCR DGGE
Bio-Rad Dcode™
PCR
30% 50% 100%
Tmol/L, 40%
10% 120V
60°C Sh EB
20 ~ 30min YLN-2000

1.6 DGGE
PCR
DGGE
Quantity One Bio-Rad

1.7

1.8

H =- Zpilnpi = -

i=1

N S
i=

" N.JN In N./N 1

E, = H/H,, = H/InS 2

16S rRNA

DGGE

DGGE DGGE

PCR

pUCm-T

2.1

pt

PCR

Escherichia coli DH5-a

GenBank
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1 40d
40

Table 1 ~ Shannon-Wiener index H  richness S and evenness Ej

mean = S. E. M. of each soil samples estimated by the morphotypes of
random 100 clones on non-selective and acetochlor resistant agar plates after
application of acetochlor for 40 days 1 DGGE

Soil Shannon- Wiener index Richness Evenness 40d

H S Ey 2

Ar?® 0.72+0.06 3.68+0.21 0.66+0.03

An’ 1.17+0.13 4.32+0.14 0.85+0.06

Br 0.75+0.05 3.73+0.11 0.60+0.02

B n 1.35+0.11 4.65+0.16 0.88+0.09

Cr 0.43+0.07 2.35+0.08 0.62+0.03

Cn 1.28+0.12 4.23+0.14 0.92+0.11 H S
Dr 0.58+0.08 2.99+0.13 0.53+£0.02

Dn 1.57+0.16 6.47+0.12 0.88£0.05 "

® 1 represents the acetochlor resistant agar plates * n represents the non-
selective agar plates.

2.2 DGGE
10 20
30 40 DGGE 1
DGGE

A10A20A30A40B10B20B30B40C10C20C30C40

[

D10D20D30D40
=

1 DGGE
Fig.1
Al0 in figure represents the 10-day sample of soil A others as the above.

DGGE profiles of different treatment soil samples

2 40d
Table 2 Shannon-Wiener index H  richness S and evenness Ejy of

each soil samples estimated by the DGGE bands patterns of 40 day treated

samples
Sol Shannon-Wiener index Richness Evenness
ol I S £,
A 2.370 14 0.898
B 2.219 12 0.893
C 2.173 11 0.906
D 2.690 21 0.884
2.3
1 5 123
45 GenBank
3
Proteobacteria  a- Proteobacteria -
Proteobacteria
3
Pseudomonas 1 3 4 Shigella
2 Mesorhizobium 5
Pseudomonas  Shigella

Mesorhizobium 3
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3
Table 3 Phylogenetic relationship of bands sequenced in the study
Band Number of bp Kined Phylogenetic Closed unidentified relative Identity
GenBank accession number sequenced nadom group” GenBank accession number 1%

Band 1 . . Pseudomonas putida

AY298736 184 Bacteria Y-Proteobacteria AF396077. 1 97
Band 2 . . Shigella flemneri

AY208738 218 Bacteria 7-Proteobacteria AF016990. 1 98
Band 3 . N . Pseudomonas stutzeri

AY298739 205 Bacteria V-Proteobacteria AF307873.1 98
Band 4 . . Pseudomonas aeruginosa

AY305761 222 Bacteria V-Proteobacteria AY264292 1 96
Band 5 . . Mesorhizobium ciceri

AY305762 223 Bacteria a-Proteobacteria AF217118. 1 96

*a alpha v gamma.
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The Impact of Acetochl or The Bacterial Diversity in Soil

LUO Hai-Feng QI Hong-Yan"  ZHANG Hong-Xun

Department of Environmental Biotechnology — Research Center for Eco- Environmental Sciences — Chinese Academy of Sciences  Beijing 100085 China

Abstract The impact of the herbicide acetochlor on the culturable heterotrophic and phylogenetic diversity of the
bacterial community in soil was investigated. The changes in diversity were monitored for soils treated with 1.0mg

5.0mg and 10.0mg acetochlor g-1 soil for 40-day period respectively. The culturable heterotrophic bacterial diversity was
investigated by colony morphology on solid LB medium. Phylogenetic diversity was measured by 16S rDNA fragments
banding on denaturing gradient gel electrophoresis DGGE gels which were amplified from the total DNA extracted from
soil. The Shannon-Wiener index of diversity H  richness S and evenness E, were used to measure the changes
in the bacterial community in soils. The results showed both the culturable heterotrophic diversity and phylogenetic
diversity decreased as the treatment with acetochlor and the different rates of treatment with acetochlor had different
impact on the diversity. Bands appearing to be either enhanced or inhibited as a result of the acetochlor treatment were
excised and sequenced. Sequencing of excised DGGE bands indicated an obvious impact on two subdivisions of the
Proteobacteria  a- Proteobacteria and Y- Proteobacteria . This revealed microbial community changes can occur due to
the application of acetochlor in soil .

Key words Acetochlor Bacterial diversity Colony morphology DGGE
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