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Effect of Continuous Cropping of Cucumber on Soil Microbial
PopulationII ——Variation Analysis Based on DGGE Approach
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Abstract: [Objective] The aim of this experiment is to get insight into the nature of disease incidences and microbial
community change. [Method] The dynamics of soil microbe population induced by continuous cropping of cucumber was studied
based on PCR-DGGE approach. [Result] Continuous mono-cropping caused a great bacterial species change, of which
Bacteriovorax sp.(indentity of 93%), Pseudomonas sp. (indentity of 97%) and two uncultured bacteria reduced in population, while
Sphingomonas sp. (100% similarity) and another uncultured bacteria increased. Monocropping has little effect on eukaryote in soil.
For all samples analyzed using culture-independent approach, the bacteria and eukaryotic species change was more sensitive in
rhizosphere than in bulk soils. [Conclusion] In the whole growth cycle, the variation of rhizosphere bacterial number was closely
coincident with cucumber developmental stages, while less apparent change can be observed in bulk soils.
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JRIEAE FIRIA I IX R S R IR AR W) SR A
(BRI R B ARG o 28 8 7 i SO P AR I 370
WIEPERIT T AR T RGP X 2R IR A,
(X P N7 AE T R 2 i R AR 5 T TR AN RE
SR AEAN G AE DRI AR ALK 4230 . PCR-DGGE H 42 LA
T3 B IE 4] DNA #Foeat %, it el
WA 16STRNA S B MAER) 5.8S-18S K ATR] [
X IEPIME BoR TR 2 AR . XIS B 2%
WE T ARG IR T R AR B BT 2 B AR )
THAZFETER S, FIER O A AR S B, Refs B
TR T S - AR M I SR G AL LS. [
figE ¥ S ] 15 IAR SCH] PCR-DGGE 7792 W o J G
VE LI AE M S E AR A, 1K P I A i TR 2%
PR IR DR O A, O MR PR TR AR S
B ET PR AR AR AT 1) R, R s L I AR R
[ R G 2R B4 5 FRIR JE Al o
1 MRERE
[ X8 3: D =4

TR I 7E T A4 AR ML T TG A B S S b
MARZ) 50 mX 10 mo HIEFEAEE A BT 0L SCHR[S]. ik
B IL RN 4 AKX, R 3 AN NX g3 R
JeHE B K 3 N, SRR,
1.2 BEREFERHRTEE

2004 4 10 13 H, 78 FIRFAE AR R
4 NN G BIEHE 2 IR T AR, TE R 2
(not continuous cropping, &K NC, FIH))  &EAfE
2 7 (a second cropping, SC) . 3 ¥£ (a third cropping,
TC) . 4 # (afourth cropping, FC) FIFIMEIAZR. H
B0 - SRR B R AR AE JT 5 AE HAE RN 20% (v/v)
WA, R (250 mmX 180 mm) VR A HFE 5~6 kg.
RS PR St R D7V W SCER[ 7] 2 AR K S T

(12 7 25 H) B HT SR IR IR AE Y IX &
Ak
1.3 HEINAEEEHIRBLIEMEMEFT L

2004 1F 4 J1 25 FIAEARMEE R/ L, 3
T 20% AR B IIE AT 525 % (250 mm X 180 mm) . ¥
BN R T, REEEEEE T, &
e /K. EFREI (5 A 15 H) < 4eill (6 A1 H) .
A (6 H20 HD 4535 (7 H10 HD . 4K
AR (7 H 20 HF1 28 H) 43 BURER . AR Fr 1,
A A R AL L
1.4 TIEFMEMEFEBERERE &L

TR E LN 4] DNA $REUA 4l 5102 8 30
BR[9]-
1.5 PCR i/ 1&
1.5.1 16S rDNA F:[X V3 X§#  PCR R NiAR N
10X buffer( % 20 mmol-L™ MgCl,)5 pl, 514)#%1R518/
F341-GC £ 20 pmol, 4 ul 5 mmol-L" dNTPs, £ DNA
50 ng, Taq ¥ 2.5U (Promega A#]) , 3 000 ng BSA

RIS AERAD , B4k % 50 pl. PCR R NVZH

h 94°CAEE 5 mins 10 MEIA) 94°C 1 min, 65T 1
min, 72°C 1min, BKEEEWIGTIARME 1°C. A
B KRN 56 CHEIA 15 Uk 72°CHEMH 5 min.
1.5.2 HEAZA:H) 18S~5.8S rDNA [H]f@ X 18 K]
FIRTIIITSIATS2-GC 34 FLAZ A=) 188 ~5.8S
rDNA [H]ff X . PCR M INFE & [A] 1.5.1. PCR R V.2
Boh 94°CAFTE 5 min; 94°C 30 s, 56°C 45 s, 72°C
40's, 35 MiEH; 72°CHEH 10 min.
1.6 TIMEHRE SR Bk (DGGE)

DGGE 41, HFRG&ATI 78 W5 WS
Bk [12]. 4% W 2 )37 5 46 GenBank [1) % 3% 5 4
DQ059304~DQ059309.
2 HZHRE5SH
2.1 PCR ¥ IELER

PLali 4k 5 5 %R 4 DNA b, R
R518/F341-GC 1 ITS1/ITS2-GC W4 Sk 5 [ kAT
PCR ¥ 145 15 BIHUHK 1 DNA FBL 1724
K550 230 bp F1250bp (B 1. K 2) &
2.2 FEELIEPRAEYEERY DGGE S
2.2.1 AW DGGE 708 W& 3 v, 7Rl 20
NG, 6 ANGRAT BEEAEFE D i S0 AR
o 4577 ALy A4 NES 3 #ETFURIKBE BT IRAR . 220
4 FERT, 4 A4 RIECIEARN K. 4 A2 FI A3 K
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JEAEEAE 3 0 LI C W AR, SEAE 4 AT
THEFFAK . 4541 B1 A B2 [ 4 FE BEE 14 U n it (&
FHGGR . ARBR LR B I A 2 U i A AR K AR AR 1)
6 N, U A4 R B AEARIR BRRELHK, Tt
R ANFAKEBUARE (K4 .

250 bp

M: DL2000 DNA marker

1~4 Fl 5~8 430 gkt . =AE. PURE TR b - AR b 1=
G

1-4, 5-8 are the bulk and rhizosphere soil of NC, SC, TC and FC
respectively. The same as below

Bl 1 16SrDNA V3 X# #8545 R
Fig. 1 Result of V3 region PCR amplification

250 bp

[E 2 18s-5.8S [EFF[X PCR # 3ELER
Fig. 2 Result of 18S-5.8S spacer PCR amplification

2.2.2 pHIE B EREAKEARNT 6 A4
JP 5N 5E )5 5 GenBank %048 PE 741 EAT LU, 45 5,
o HRH, & A2, A4 F1 B2 [FH) 5 k%
AP EAT AR CBER ARSI, i ORI
REEFR AR B LR T HIARLT,  AHALE 23 IE 97% .
95%H1 100%.. XLEARBEFRAIERNZ 55 4 1)
W pr -3 gkes . 4717 Al 5 Bacteriovorax sp. EPC3
AL 93%, 4T Bacteriovorax sp. L AEIE /DA 3L
BRI . 41 A3 A BI 43995 Pseudomonas Jg& Al
Sphingomonas J& AT IISEL KR, JFHIARLLES 5l
L H] 97%H1 100%.

NC. SC. TC Ml FC 2} B oMk . 3. =% L PN
NC, SC, TC and FC represent no continuous cropping, a second, third and
fourth cropping

3 EGEVEMRER T IR E ME¥ DGGE &
Fig. 3 DGGE pattern of bacterial population in rhizosphere
soils of various cropping time

JEAitbr il
Bulk soil Rhizosphere

4 EIGEERFR. IEMRPRIAE FHEF DGGE
Fig. 4 DGGE pattern of bacterial population in rihzosphere/

bulk soils of various cropping time
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1% DGGE K5 38k45 20 R 4cTE W& (&
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Table Sequence analysis of six DGGE bands in rhizosphere soil of continuous cucumber

P AR P51 AR Elke e
Bands Most closely related sequences Identity (%) Accession No.
Al Bacteriovorax sp. EPC3 93 (182/195) AY294222
A2 Uncultured Acidobacteria bacterium clone 354C 97 (191/195) AY571797
Uncultured Acidobacteria bacterium clone 97 (190/195) AY921881
AKYH1176 uncultured soil bacterium C008 97 (190/195) AF128738
A3 Pseudomonas sp. C10-2 97 (190/194) DQO088664
Uncultured bacterium clone 47 96 (187/194) AY796042
Pseudomonas sp. AZ18R3 95(185/194) AY308044
A4 Uncultured soil bacterium clone L1A.8E04 95 (186/195) AY989128
Uncultured bacterium clone Tc43 94 (185/195) AF445109
Bl Uncultured alpha proteobacterium clone 80H 100 (169/169) AY466776
Sphingomonas sp. L534 100 (169/169) AY369992
B2 Uncultured yard-trimming-compost bacterium 100 (174/174) AY095384
clone S-12 100 (174/174) AY034839

Uncultured bacterium CA10

NC SC TC FC
CTITLT L

:

BS5 HUEERREZBENERFE L DGGE Fi%
Fig. 5 DGGE pattern of eukaryotic microbes in rihzosphere

with various cropping time
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Fig. 6 DGGE pattern of eukaryotic microbes in rihzosphere

and bulk with various cropping time
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a. Presowing soil. b, d, f, h, j, | are the rhizosphere soils sampled at seeding,
flowering, flourish fruit, late fruit and late growth stages. c, e, g, i, k, m. are

the bulk soils at the stages described above

7 EINZE BRI S IERPRAE P EF L (L DGGE 1%
Fig. 7  Variation of bacterial population of cucumber

rhizosphere and bulk at each developmental stage

9o BRER AT IRAGE o AHIEAEATAR B L3335 5 Pt
MR R AR T BB, IR T 2517 A 34 i sl gk
951, WA Al. A2, A3 Il A4 [RIR S BEEAE K
HAhn AWk , 4507 B1 K B2 (14 B e 1 22 i 14
W, IXRE R TGE/ERE Al. A2, A3 I A4 FTARE
N SR R B, 1 B1 A1 B2 PrARER ISR AE AR
AWrEsE (B 4) o X4 55 15 IR 2 R
AL AL, & LN, wmEE 3 R
DGGE &7 AKEEG I, IF HAEYI R RAEA - PR AR 2
SO B L AN TR B VR A k. SIEAEATLE, EWEEAEXT
LB R 5 S M s RT3 s A T 33 A
VRS e T A Y IR FEVEAE Y, IS = 4R
17— SRR PRI I S . XS JLAS DGGE 457l
FrPeiRE (), BATKZ 5RE IR0 Rl 1) [R5
PER i, 2R IEAVE XS g b oK S R B 7 40 B R 5 A R
Ko BT IREESEREAE T35 SO M E e ANE 2 .
2% A3 F1B1 43 51) 5 Pseudomonas & £ Sphingomonas
J& A AL 23 S35 3 97% 1 100%. Pseudomonas
JE R ZE0R, FF)JE Fluorescent Pseudomonas, /&
)R IR A5 PR . Pseudomonas sp. £t T35 H (R 4A A
RS B AR W) T 2 A0 1) b 458 TR 3 1) — T 2 R

310 Sphingomonas J& 7EAR b 398 o 22 I A0
hnfa#, YE4RiE, Sphingomonas J& ] —AN & E4FE S
Bt fide 22 IR BN BA 5 B IS I R TR . KR S
"B BRI FH I 8 5% i WAk 5 A M — e A T A T,
AR, KGR S AT AR B TR R 50 W4 T i)
FEAEY R, dkE K, Sphingomonas J& 7ERR
H G N v] R AR A vh O B AL A AR AR ) 1 4
BRI G, 1k, A SC#ERIRIE Sphingomonas FH
Pseudomonas J& H B8Rl & SR 10 B,
Sphingomonas F1 Pseudomonas 1/ J& 7 LA Ji5 (A7 A=
B Y B 5 |
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A B P £ R ek, T [FIEE S &2 Sphingomonas sp. (JF
FIFIJRIEIA 100%) Fl o5 — AR E5F240 s AR HCR 3G 0 .
4.3 AT IR R S AR E
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Ko
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