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Effect of Soybean — Cucumber and Wheat - Cucumber Rotation on Soil Mi-
crobial Community Species Diversity
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Abstract: Effects of soybean — cucumber and wheat ~ cucumber rotation on soil microbial community
DNA sequence diversity were evaluated using random amplified polymorphic DNA (RAPD) method. The re-
sults showed that grain-cucumber rotation significantly increased the diversity index, richness index and even-
ness index of soil microbial community, and the soybean — cucumber rotation was more effective than wheat —
cucumber rotation in terms of the microbial community. Soil microbial community DNA sequence similarity
coefficient between the two rotation soils was 0. 5678 ; However the similarity coefficients between the two rota-
tion soils and control soil were 0. 3465 and 0. 3124, respectively. Cucumber yields in two rotation soils were
also higher than that in control soil significantly. This may imply that rotation can improve soil microbial ecolo-
gy.
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LIRS BUIOAMRE, ZERILRN K AR5 50 5 o 3N H Al 758, HM R
AR . TARE 146.2 mg - kg™ HHBE197.5 mg - kg™'; B 231.6 mg - kg™ HHLRK
4.361% ; BLSH336 pS-cm™'; pH7.12,

FHIRBEHS A20 H, LINFE4S g- mMKAE3.0 g m P HBFHELIE, 60 cm 24,
AR AXT R, PXEFRAF2.4m x 5.0 m, 3REE, BULHS, EFRIISKEMN/NE
AR 30 cm Z2AEEKE, 552 FIEFMAEEN., 7EREIRERMGIE (SRAER—/NE
—HMBAEMEN—RKE—8/NEE) X (BL—KE—8N) WRFLE, &2 om f, F
- T0CRF LA T DNA 75| BT

TIEBEYIRETE DNA FRBUOR A E LRSS (1998) . EBRFFMRRZE (2005) . Yao %5 (2006)
i) SDS/CTAB J7%:; DNA i 4lifk % B Promega Winzard 4L &; 1B A4 Y DNA 5% PCR 3 4%
FRRABRAMRARNE (2005) Whk; HEBAEWMHE DNA F5 ZHEHEECR A Shannon-Weaver 1§
BERHHSEREORFR (BREFRMKES T, 2000; Bk %, 2000),

RABEHLT 3T 3 7+ AV B B DNA SEATY 58, RMBEE DNA j—2efi e, BT 38R
RAPD 4571 LAY K B M BETE DNA PP I8 XI5 6. B TRAMWREILEY, 8Ky ¥E R
YT X RAFEE ) DNA FFFIE—RBEVLEUE, 71850 RAPD LA 8n] MR REETE DNA RS EE
BEREEN. 763 FbIE (BXTH) HEMAYRE DY L H RAPD RFM R ERPHAH -1
HREY WA HEE ERBAITEERAR, MEEBIESIT, 3 FHERESY L&
NEEERRTER/MMEO, U 1 MEHE Y WA H TR RITE |, WAE2 MR HNE
HNHE 273,

A YRR DNA A AL R R A BEE Z 8] DNA BRI ERHMER, iHEH T KA
Sxy =2Nyxy/ (Ny +Ny), RH Sy AHEE X M3 Y Z [0 DNA FHIMLFRL, Ny bt X ftE
Y MY AN, NOW B X M AR, NOVHE Y MY RWE (Southwood, 1984)

2SR50

2.1 TEHEREWETE DNA FIIM G 85

LR T 10 NBENLS 19, HA5149 1268 #1514 1508 MY E= W mE 1, 10 45193t
180 4~ RAPD % (% 1), HpdeZBHEW 11 &, 56.1%, ZEMKW169 K, H93.9%, I
AL 3 FRALTRA YRS DNA REY I B0 AR, BIULFMUAE7E 3 Fh LA P Y
FitE . ZAMEAMERT 3 Fb IR SO WA DNA JFE 2 REY B .

M 1 2 3 M 1 2 3

2000 bp ——
1000 bp ——

M1 5% 1268 (X) R5|%1508 (&) & 1% DNA ikE
1. ER—AE—8L; 2: HBA—KE—#L; 3. BR—KA—&K (XH8); M: DL2000 marker,
Fig. 1 Amplified template DNA electrophoretogram with primer 1268 (left) and primer 1508 (right)
1: Soil sample of cucumber — wheat — cucumber; 2: Soil sample of cucumber — soybean — cucumber;

3. Cucumber - leisure — cucumber; M: DL 2000 marker.
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Table 1 Amplified products of microbial community DNA in three soil samples with ten primers

510 TR EEERAH EEHAER S5t AT ) Ratio of polymorphic
Primer Amplified fragments Nonpolymorphic fragments  Polymorphic fragments  fragments to total fragments( % )
261 13 1 12 92

1387 21 3 18 85

1215 18 0 18 100

1508 17 1 16 100

236 12 1 11 91

08 27 2 25 92

V3 17 2 15 88

Mi12 15 0 15 100

Al2 23 0 23 100

1268 17 2 15 88

B¥ Total 180 11 169 93

2.2 EME5MEMAERERN LHEMENEE DNA FI| 2 HEEBHRTE

R2REMGSNEMAKGTREG TRBEYRE DNA FHIFEERE. BEFEERK. $#
IR BN SRR . SRR HRBEY MBS BSERRRRNEYRA
&I R IR

F2 WIRERLWREWEE DNA RS HEERNTL
Table 2 Change of soil microbial community DNA sequence diversity index in the cucumber rhizosphere

. EEENH  BEFEERK SREEK  HNEENK

Soil sample Richness index .Modlﬁed richness  Diversity index Evenness index
from RAPD index from RAPD  from RAPD from RAPD

# JR—/h#F—# JK Cucumber - wheat — cucumber 6.0+£0.2b 42+0.1b 1.89+0.11 a 0.99+0.09 a

#|JR—KXE—H /K Cucumber ~ soybean - cucumber 8.3120.3a 5.9+0.2a 1.87+0.18 a 0.99 +0.01 a

#HJK—K H—3 K Cucumber ~ leisure — cucumber 4.8+0.2 ¢ 3.5+0.1¢ 1.61+0.23 b 0.85+0.07 b

E: A—FHRRRAFERELZRBE (P<0.05),
Notes: Different letters indicate a significant difference (P <0.05).
R2GRERY, ANSNEMKERIEE, LEBEYRE DNA FIIFKHES; 10 45|99
) RAPD (P 50 H0or A1 8.3 &H16.0 4%, SX1H4.8 FIABIBEER (P<0.05), B
BHEAR T 2R BEKE, BEFEERESFEEREES N, SHEEEMSIEREEHEL
H5FEEEREEU, ERMRELCEIRRZRABE,
2.3 EIRERLIRBAEMEFE DNA FIIELLRE
B A RETE DNA Fr3 AR UUR BT 153 8 3 RRSAERNEREERLTR
—‘ngrﬁl DNA F?ﬁljz*%ﬁif}@%,%o ﬁmﬂlj\iiﬁﬂié@ Table 3 Effect of soybean — cucumber and wheat — cucumber

43 5% MK G35 /ER) 135 DNA FE5HI{bL & 5K rotation on cucumber ).'ield
i ] =R’ Yield

Bk, %0.5678; FAAERMEOLE, BN 22 e )
MATRENTIESEE (WE) HLREINE swi—hz—8n 7400 £282.84
b Cucumber - wheat — cucumber
BURgER, 57513 0.3124 R10. 3465, BR—XT—H/K 6 000 +489.89 a
2.4 ﬁm%lj\i*ﬂiﬁﬁ{’ﬁﬁﬁﬁm;ﬁ!m i?uﬁl Cucumber — soybean - cucumber
FIRIHLEPEINROER. GRE AR 4400 £282.84 b

Cucumber — leisure — cucumber
B, PURERAEL M SUL R B A PR bl oo

B‘Jﬁﬂa\ftﬁ (P<0.05), ﬁﬂ\‘éd\ffﬂﬁﬁﬁs‘ﬂf Notes: Different letters indicate a significant difference (P <
FMURE T MRS H S, g7 *%
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RS ET R, AEE, REMEESERRAREEN. IRRNR, RIPHERSTBERER L
EHAEDFIRENEERERE (FE F, 2004); EATHKREHR T RABEHK L EPHREY £
PSR LA SRR BE (REER %5, 1995) . BRI (2002) @3 xR BIRVEY Rk
#E47 16S DNA 2047, R IUFMEAR RIEYI R B R 7R 7E R IR IO A R B

FRFRGEREKN, RAKEBDESHMRIER, TEMEY SRS, HERTERSH
TRESDENSBAEFRBE LD, EEMEYATAARNERLET BA, HH FHEB D
FwE R . BEETRER, NMXMEMEW=ERRRENE . BXEEE N TEEEYR
R B IE A Fr it — PR S
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