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LAY TR RN 55 A R /) #E 47 77 500 € . 15
F Y P51 #2322 GenBank I3t 17 BLAST 43 #r , & 5%
3% HQI11438-HQ111449 . 3f 5% Fi] Clustal X % f
FLHE AT X JE R MEGA 4.0 4K F 43 DL 2 5 %
( Neighbor-Join method, NJ) #y i R4 K B W .
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Fig. 1  Effects of ginger cultivation on DGGE fingerprints of
amplified 16S rRNA V3 fragments in soils in different cropping
modes ( M1: Interplanting of corn + sweet potato; M2: Mono-
cropping of soybean; M3 : Continuous cropping of ginger; M4 ;
rice-milk vetch rotation cropping; A ~ L are numbers of bands.

The same below)
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Fig. 2  Clusteranalysis of DGGE bands in soils in different cropping modes as affected by ginger cultivation

1 TRAMHERXTHRELEZNETIEARRESHLEY

Table 1  Variation of diversity indices of soil bacterial communities in soils in different cropping modes as affected by ginger cultivation
- R % L%
T A AR X . . . .
Before ginger cropping After ginger cropping
Cropping
mode AR - AN 5 B P ng BE 4R AL B 2] A6 A - B 5 5L P nd BE 4R AL B2) B A6
Shannon-Wiener index Richness index  Evenness index Shannon-Wiener index Richness index  Evenness index
M1 3.23 30 0.95 3.03 23 0.97
M2 3.22 28 0.97 2.87 20 0.96
M3 3.29 31 0.96 2.81 19 0.95
M4 3.22 27 0.98 2.83 19 0.96

ML B K + 20 A) ;M2 K S A M3 A 25 ; M4 KR -4 = 48 1 Notes: M1: Interplanting of corn + sweet potato; M2: Mono-

cropping of soybean; M3: Continuous cropping of ginger; M4 : rice-milk vetch rotation cropping

2.2 TEAEKRBTURIE

JI i 5E 9 12 P51 (A ~ L) 45 GenBank %4 ¢
R R 2 S R B A LR (> 97% ) (K
2) o A PR AR AR A 22 A e 9 DL A R A
37 26 (18 3) :Band H, K, L NS4 ] (Pro-

teobacteria) ,Band C, E %25 ] ( Chloroflexi) , Band
A, J OAGEAIRE R 1] ( Nitrospira) , LA & Band I, G 24
M E Y 40 1 ( Unclassified bacteria) ,Band B, D, F
49380 % B FF B 11  Bacteriodetes ) . 55 7 1 I
( Stenotrophomonas ) %5 i P4 Jifl 5 /& ( Brevundimonas ) .
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Table 2 Variation of dominant bacterium populations in

soils in different cropping modes as affected by ginger cultivation

sl A A Z2 T A A 2S5 Genbank 45 2 H 85 AL /9 B il 4 R B 8 S5 AR AL
95 Before ginger After ginger Names and registration No’ s of the bacterium strains Similarity
Number cropping cropping closest in Genebank

Band A M1 M2 M3 M4 M4 Uncultured bacterium ( FM956196) 100%
Uncultured Nitrospira sp ( EU043555) 98%

Band B M4 Uncultured Bacteriodetes bacterium ( GQ469444) 98%
Uncultured bacterium clone TF162 ( GU272266) 98%

Band C M1 M2 M3 M4 Uncultured Chloroflexi bacterium ( EF651232) 99 %
Uncultured soil bacterium clone ( GU366003 ) 100%

Band D M4 Stenotrophomonas sp. MJ03 (GQ241320) 100%
Stenotrophomonas sp. VC-YC6671 (EU734635) 100%

Band E M1 M2 M3 M4 M2 M3 M4 Uncultured bacterium clone B16-B95 ( GQ458116) 98 %
Uncultured bacterium clone AA135 (GQ859737) 98%

Band F M1 Brevundimonas sp. OU6 (FN663626 ) 100%
Brevundimonas sp. M5-27 (FN821834) 100%

Band G M1 M2 M3 M4 M1 M2 M3 M4 Uncultured bacterium clone 1062Rh ( GU200770) 98 %
Uncultured bacterium clone SL12/41 ( GU194208) 98%

Band H M1 M2 M3 M4 M1 M2 M3 M4 Sphingomonas sp. JMT 1928 (GU479710) 100%
Sphingomonas sp. JMT 1923 (GU479711) 100%

Band I M1 M2 Uncultured bacterium clone (GQ860168) 99%
Uncultured soil bacterium clone (DQ123735) 99%

Band ] M1 M3 M1 M3 Uncultured Nitrospira sp (EU297410) 100%
Uncultured Nitrospiraceae bacterium ( GQ338781) 100 %

Band K M1 M2 M3 M4 M1 M2 M3 M4 Uncultured Sphingomonas sp( FJ215466 ) 100%
Uncultured Sphingomonas sp (FJ215465) 100%

Band L M1 M2 M3 M4 M1 M2 M3 M4 Uncultured Alphaproteobacteria bacterium ( CU918583 ) 98 %
Uncultured Alphaproteobacteria bacterium ( CU920521) 98%

ML B K + L0 R M2 K S B M3 A 22 E ; M4 K FE -8 = %48 Notes: M1: Interplanting of corn + sweet potato; M2: Mono-

cropping of soybean; M3: Continuous cropping of ginger; M4 . rice-milk

Band H, K, L, C, E, A, G J&IRAEE 207 4 Fhfh
PR AT 1 F% 7, Bl AR 25 7E 4 FhAh AR A X
Band H, K, L,G Z2{L A B i, Band C Y7445 ,Band E
{XAE M1 Hril 2%, Band A {XFE M4 TR i B, Band J 2

vetch rotation cropping

M1 M3 A7 1 26717, Al A 22 J5 8 AR R W2 . Band 1
o M1 5 M2 JEA7 g 2600 o A 22 5 211 K o Band
B, D& M4 Ay By 450, B A 22 A Wil k.
Band F A A= 325 M1 v s AR A 250 o
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95| Band H
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31 Band D

100

Uncultured Sphingomonas sp | F1215466
Sphingomonas sp. IMT 1928 | GU479710

Uncultured Sphingomonas sp | F1215465

Sphingomonas sp. IMT 1923 | GU479711

Uncultured Alphaproteobacteria bacterium | CU920521
95 | Uncultured Alphaproteobacteria bacterium | CU918583

33 | Band C
85 Uncultured Chloroflexi bacterium | EF651232
Uncultured soil bacterium | GU366003

Band E
79 Uncultured bacterium clone B16-B95 | GQ458116

88 I Uncultured bacterium clone AA135 | GQ859737

Stenotrophomonas sp.VC-YC6671 | EU734635
Stenotrophomonas sp. MJ03 | GQ241320

Band B

55

Band F

—l

BandJ

IOO\

Brevundimonas sp.

001 Brevundimonas sp.

99 Uncultured Bacteriodetes bacterium | GQ469444
91! Uncultured bacterium clone TF162 | GU272266
M35-27 | FN821834

OU6 | FN663626

Band A
—loohncultured bacterium | FM956196
45— Uncultured Nitrospira sp | EU043555
Uncultured Nitrospira sp | EU297410

Uncultured Nitrospiraceae bacterium | GQ338781
44| Uncultured bacterium clone | GQ860168

100 Band I
Uncultured soil bacterium clone | DQ123735
85 Band G
Uncultured bacterium clone SL12/41 | GU194208
100
97" Uncultured bacterium clone 1062Rh | GU200770
A
0.02
F3 AREMEERS LR EREREW
Fig. 3 Phylogenetic tree of dominant strains in soils in different cropping modes
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25 5 0 L HEGICAE W v S A S . — 7 T it A
LD R S A A () RS T B 22
R T B D B R R AR
T 58T A 5 B B AR b R At e %) - S8 2R W Y 5
Wi, ELAE A 1 4 Fp AP AR b, 0K + 20 S AR A
LR T8 B0 R A 2 B 2K A AR ) o B AL 4R
AT AE D - HE AR W BRI O R AR IR Y
L, AR T AL 3 S S A a2 R AR T AR A
Je LA A X A5 v 4 A R v R R AR AR KR
PRI AR 2T A S8 40 T A % R B R R R R K
(35 40% ) , R WA S FAE AN H T 4 S 40 i i v 24
PERIAESF o 55— 7 T, HOR A TR AR P ) DA i 4 9%
Yo HROAR R G W W 4R A X X — Y BRI
Wy N S i 3 R A I R K X T g
PR R R R A5 M R B B — (R Y
ABIETE b AN [R) Bl A X SR RO A e R AL
AW AARLRE A T i i TS A R B T K — W, XA
AT BB A 22 AR BRI T BRI 2 —

5% T N AR R AT S PR A 4 2 S
ST W) R TR S A RS2 R o AN [ e AR RS ST B AR
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AR AL I DR B0 45 PR 358 2% 15 A2 Ak, 2 T i A8 - M 1
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A A 2R 5 H A A SRR R R 2 e X mT R
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EFFECTS OF GINGER CROPPING ON BACTERIAL DIVERSITY IN PURPLE
SOILS IN DIFFERENT CROPPING BACKGROUND

Wang Xuxi Wu Fuzhong Yang Wanqin Luo Yi Wang Ao
(Key Laboratory of Ecological Forestry Engineering, Faculty of Forestry, Sichuan Agricultural University, Ya'an,Sichuan 625014 ,China)

Abstract Ginger cropping could regulate composition of soil microbial community, but its previous cropping might
alleviate or aggregate the effect. To understand the effects of ginger cropping on soil microbial community as affected by its
preceding cropping, variations of soil bacterial diversity were studied by analyzing PCR-DGGE fingerprints and DNA se-
quence in purple soil area of the Minjiang River. Four typical cropping modes (interplanting of corn + sweet potato,
mono-cropping of soybean, continuous cropping of ginger, and rice-milk vetch rotation cropping) in this region were se-
lected for the study. PCR-DGGE fingerprints clearly show that cultivation of ginger caused changes in number, position
and brightness of DGGE bands, regardless of cropping background of the soil, e. g. reducing richness and Shannon-Wie-
ner index of soil bacteria, and altering structure of the bacterial community. Among the four cropping patterns, the effects
were the most significant in the one of continuous cropping of ginger, and the least in the one of interplanting of corn and
sweet potato. However, cultivation of gingers made the soils under four different cropping patterns tend to be similar in
structure of bacterial community. Sequencing of DGGE bands demonstrates that cultivation of ginger brought about disap-
pearance of Chloroflexi group, and Nitrospira group as well, except for in the soil under the pattern of intercropping of
rice-milk vetch, and appearance of bacteria of Brevundimonas in the soil under the pattern of interplanting of corn + sweet
potato. The findings help understand the effects of ginger cultivation on soil environment, and provide some scientific basis
for optimizing the mode of ginger cultivation.

Key words Bacterial biodiversity; Ginger; Purple soil; Cropping mode; DGGE



