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A preliminary study on DNA sequence diversity of soil microbial

community affected by agricultural chemicals
YAO Jian', YANG Yong-Hua'* ,SHEN Xiao-Rong”, LU Wei-Zhong® (1. Department of Bio-

logical Science and Technology, Nanjing University Nanjing. 210093, China; 2. Institute of Agrobiological Genetics and
Physiology.Jiangsu Academy of Agricultural SciencessNanjing 210014,China)

Abstract: The DNA sequence diversity in four soil microbial communities affected by agricultural chemicals
was evaluated by using random amplified polymorphic DNA (RAPD)fingerprints. The results showed that
these soil microbial communities had differences at DNA sequence richness,diversity index and evenness.
The changes in the soil microbial community diversity by agricultural chemicals were found at the DNA
level. It was suggested that enrichment or loss of some microbial species may occur in the soils polluted by
fertilizers and that DNA sequences of microbial communities may be changed in the soils polluted by pesti-
cides.
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DNA (RAPD,Random Amplified Polymorphic DNA)

DNA , N s
(o7 [10,11] . 4
RAPD , DNA o
1
1.1
4 1998 1
1. 4 kg, (2mm) —18C .
. N Perkin-Elmer 240C (Perkin-Elmer,
Norwalk,CT) , Foss Heraeus CHN-O-Rapid ;
acey,
1 4 1.2 DNA
Table 1 Collecting sites of four soil samples DNA SDS/CTAB
and their environment properties [12] sDNA [13] )
1.3 RAPD
Soil sample Collecting site Environment property PCR 20 pl , 10ng
S1 DNA .20pm (
2).lu Tag  (Promega Inc. ,Madison, WD), 2. 0OmM
52 MgCl, 0. 2mM dNTP (Gibcobrl Inc.),
3 Promega . PCR Perkin-
Elmer 9600 PCR (Perkin-Elmer , Norwalk,
S4 (GS) ;PCR :94 C 1min
DNA ; 40 s
94 C 1min,36 C 1min,72 C 2min; 72 C Smin, 1.8% (
) s o
1.4 RAPD
RAPD s 4
DNA . ) 4 DNA RAPD
; RAPD ( 0~255,0 ,255 ), RAPD
, RAPD (N o
1.5 DNA
4 DNA s DNA
, RAPD DNA . ,
DNA , RAPD DNA
S, DNA Shannon-Weaver f . Shannon-
Weaver
D, =— Z PlnP;, =— Z (N,/N)In(N,;/N)
o Ja = D,\,,’/l]nS
,Dy Shannon-Weaver s , P i RAPD s N; i RAPD
sN DNA RAPD (N= ZNi),S DNA

o D,
1.6
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Table 2 RAPD random primer sequences

Table 3 Physiochemical properties of soils*

GC (%) Soil sample
Code Sequence Content of GC Item S] S2 S3 S4
PSO01 CGTCACAGAG 60 (texture)
PS02 GAGGCCCGTT 70 (m/m %) (org. C)2. 99 1.88 1.24 7.00
PS03 CAGGCTCTAG 60 (m/m %) (Total N) 0. 31 0.19 0.14 0.56
PS04 GTTGTGCCTG 60 (C/N ratio) 9.6 9.9 8.8 12.5
PS05 GAGGTTCAAC 50 P(m/m %) 0.19 0.14 0. 04 0.43
. -
PS06* GCTTACGGCA 60 H(m/m %) L8 0.63 0.54 0 0.75
K( %) 1.58 1.26 1.28 1.38
PS07 CGACGCCCTG 80 m/m 2 0
Ca(m/m %) 0. 60 0. 40 0. 34 0. 64
PS08 CTCACATGCC 60
Na(m/m %) 0.23 0.72 0. 66 0. 40
PS09 GCGTCGAGGG 80
Mg(m/m %) 0. 40 0.33 0. 34 0. 41
PS10* CTCCTGTGCG 70
Cu(m/m %) 29.0 23.9 12.0 32.9
PS11 CCGTCTCTTT 50
° Fe(m/m %) 4. 24 2.49 2.68 4. 89
PS12 TAGGCGGCGG 80 pH 6. 11 5. 97 6. 54 6. 65
PS13 CCCGCCGTTG 80
32.29% 31.19% 28.79% 37.80%
PS14 TGGTCCTGGC 70 Water content ' ' ! '
* RAPD This primer did not  * Based on masses of oven-dried soil

amplify RAPD fingerprint bands.

134%

2.2

2.2.1

(PS06
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PS12)

S3

(C/N)
> S4
N
DNA
DNA
> 12

RAPD s

S2
S1 58.6%
C/N S1.82  S3¢
1.8%
21 13.5%,
DNA .

o 3 *
S1 37.1%;
S4 S1
[15]’
.C/N s
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2.2.2 DNA RAPD s 4
DNA o s 4 DNA
s DNA o RAPD
DNA S, s RAPD s o4
o S3 RAPD (95 ), DNA ; S4
(82 ), DNA C 5, s S3 DNA 1, S1.
S2.54 0.99.0.94.,0. 86,

4 12 4 DNA 5 DNA S)
Table 4 12 primers amlified outputs to total DNA of four Table 5 Richness of soil microbial community DNA se-
soils microbial communities quences

DNA
® \ G Richness of soil microbial
2 1
(€ZD) Primer community DNA sequence

PS01 10 1 9 90 S1 S2 S3 S4

PSo02 12 2 10 83 PSo1 7 7 5 5

PS03 13 1 12 92 Psoz 6 7 6 6

PS04 16 3 13 81 PS03 ! 6 ! 7

PS04 7 9 10 11

PS05 14 1 13 93

PS05 8 7 7 8
PS07 14 3 11 78
PS07 8 9 8 9

PS08 14 3 11 78 PS08 11 7 10 8

PS09 16 1 15 94 PS09 10 8 7 9

0S10 12 2 10 83 PS10 6 8 10 9

PS11 12 1 11 92 PS11 7 7 9 5

PS13 12 2 10 83 E3L8 S 4 8 2

i PS14 9 10 8 3

PS14 10 1 9 90

Total 94 89 95 82
Total 155 21 134 86
Average 7.8 7.4 7.9 6.8
(DPrimer ; @ Amplified band; @) A Non-polymorphic ampli- Relative value 0. 99 0.93 1 0.86

fied band; @) Polymorphic band; ) Ratio of polymorphic

bands to total bands

2.2.3 DNA Shannon-Weaver DNA

DNA s DNA . Shannon-Weaver

o DNA
. 6 4 DNA Shannon-Weaver . ,
N DNA Shannon-Weaver )

2.332¢( S4, PS04), 0. 644( S4, PS13), , DNA
Shannon-Weaver s S3(1.900), S4(1.670),
DNA 0.9907( S2, PS04), 0.7664( S2, PS1D),

24 DNA S2(0.9437) . S4(0.9219) .
2.2.4 DNA DNA

RAPD s
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RAPD 1 .2 3 B s 4
0 1 1 2
3 2/3 1/3 . 7 24 DNA
s s S1 DNA (3.72), S4 (2.64) S1 0.71,
S2.S3 S1 0.75 0. 86, o DNA
s S1 o
6 Shannon-Weaver
Table 6 Soil microbial community Shannon-Weaver index and its evenness
Shannon-Weaver (D) )
Community Shannon-Weaver index Community eveness
Primer
S1 S2 S3 S4 S1 S2 S3 S4
PS01 1. 638 1. 696 1.492 1. 560 0. 8418 0. 8714 0.9270 0.9695
PS02 1.712 1. 827 1.520 1.616 0. 9555 0. 9388 0. 8482 0.9019
PS03 1. 847 1. 500 1.787 1.723 0.9492 0.8373 0.9183 0. 8853
PS04 1.924 2.177 2.265 2.332 0. 9886 0. 9907 0. 9837 0.9726
PS05 2.025 1. 884 1. 883 1. 944 0. 9740 0. 9680 0.9675 0. 9348
PSo07 1. 986 2.096 2.013 2.090 0.9549 0.9540 0. 9680 0.9511
PS08 2. 301 1. 900 2.150 1. 844 0. 9594 0.9764 0. 9336 0. 8870
PS09 2.234 1. 957 2.076 1. 854 0.9701 0.9413 0. 9449 0. 8920
PS10 1. 693 1. 998 2.126 2.066 0. 9451 0. 9606 0.9236 0. 9402
PS11 1.233 1.831 1. 805 1. 355 0.7664 0.9412 0. 8214 0.8417
PS13 1. 963 1. 349 1. 688 0. 644 0. 9441 0.9731 0. 8675 0. 9580
PS14 2.101 2.133 2.000 1. 021 0. 9566 0.9710 0.9619 0.9293
Average 1.888 1.862 1. 900 1. 670 0.9388 0.9437 0.9222 0.9219
2.3 DNA 7 DNA
DNA Table 7 Corrected richness of soil microbial
DNA . 8 , community DNA sequences
S1 Corrected richness
S2.S3.S4  DNA ( primer S1 S2 S3 S4
0.5355,0.5502  0.4545); PS01 4.00  2.67  1.67  1.67
S2 S3 PS02 3.67  3.00  2.00  2.33
S4  DNA ( PS03 3.00  3.33  3.00 3.67
0.6304  0.6519). PS04 3.67  3.33  3.67  4.67
DNA , S1 PS05 400 3.00  4.33  2.33
S4 s PSo07 2.33 3.33 2.67 4.33
DNA PS08 4.67  1.33  3.33  2.00
o PS09 5.67 4. 00 2.67 4. 33
3 PS10 2.00 2.33 4. 00 3.33
s PS11 3. 00 1.67 3. 67 1. 67
. fo-17l PS13 400 1.67  4.67  0.33
s PS14 4. 67 3. 67 3. 00 1. 00
s o Average 3.72 2.78 3.22 2. 64
, Relative value 1 0.75 0. 87 0.71
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1) 0 Lsl o
1391, . .
10° (20213, y -
(e2.23) °
8 DNA
DNA . s Table 8 Coefficients of soil microbial community
DNA DNA DNA sequence similarities
. RAPD Soil sample S > 53 ot
[24.25]
’ S1 0.5355 0. 5502 0. 4545
S2 49 0. 6304 0. 6549
o RAPD
S3 52 58 0.5876
DNA . , S4 40 56 52
DNA s * ’
DNA ) . The data above diagonal are coefficients of communi-
DNA ty similarity and those down diagonal are number of common
amplified bands.
s s DNA
,DNA s s
H s s
s DNA s s DNA
s DNA DNA N :
RAPD s
DNA s DNA
0 s RAPD s
s RAPD s DNA
DNA 1% R RAPD .
; RAPD s
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