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Abstract; In this paper, the dynamic changes in bacterial and fungal community structures in the
rhizosphere of cucumber in different cropping seasons were analyzed with the terminal restriction
fragment length polymorphism ( T-RFLP) method. Results showed that the diversity index of bac-
terial community decreased from the first to the seventh cropping season, and then increased in
the ninth cropping season. At 50 days after sowing, the diversity index of fungal community in-
creased from the third to the seventh cropping season, and then decreased in the ninth cropping
season, which was in contrast with the trends observed at 30, 40 days after sowing. The number
of predominant bacterial species decreased from the first to the seventh cropping season and then
increased in the ninth cropping season, and the predominant species mainly included classes such
as Clostridia, y-Proteobacteria, o-Proteobacteria and unknown bacteria. The number of predomi-
nant fungal species increased from the first to the seventh cropping season, then decreased in the
ninth cropping season, and the predominant species mainly included Hyphomycetes, ectomycor-
rhizal fungi, Zygomycete, Agaricomycetes, Basidiomycetes and unknown fungi. Moreover, the
influence of cucumber growth stages on soil bacterial and fungal community structures was stron-
ger than that of cropping seasons. In conclusion, continuous cropping changed the cucumber rhi-
zosphere bacterial and fungal community structures and diversities. Especially, the bacterial and
fungal community structures in the seventh cropping season were obviously different from those in
the other cropping seasons.
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Wit el 2570 Fe ] e JR TS I A it R A T AR
B ARSI, HoA P TR & e, R, | T4
PR SR A AR BIR ) B 28 % M i 4 BIRASE 1500 N 8 3
MAERISE R — AR R A, SRt
SEPREEALAL o BN A L BT A —
FRINAN BB ™ E gl M A Bt it > A= 7 1) Rl 4
R WA A WA AR B RS (Y et al.
2000) , 8K ( Cucumis sativus L. ) 721 5 32 4 72
RS R  —  HA WG B, T
JoT S S A B R A B A S A A5 T AL 52t e I3
VERRAS H A, 7 o i 29 1 B0t 3 A9 A 7 ]
R i Jie , v I3 R e i ) R0 Ok 18 52 ¥ 4L ( Zhou
et al. ,2011)

H HTA SCHEAE AT AT 57 2 TP 7EAR R 40
Y A BRI IR MR 5 A8 | AR B Ak
S5 T (SR R 481998 5 Yu et al. ,2000; #] G
%4 ,2006 ; Huang et al. ,2013) , AR &3P %f +
S HIR A% s 3 0 D AR ) A TR R AR
PEFEUAEYIRETE S50 284k, 2 5 R R RS
BLJE N 2 —(Zhou et al. ,2012;Huang et al. ,2013) ,
KT AN A Yy ny s, = N A E AT R
WH5E, — AN VYRR S 1 S U E Wy T R 2 4
W, a7 S Ak, At A W R A
AR TR 3 I (SR R R 2744, 2007 ; Meriles
et al. ;2009 ; BRAHFS 2010) , (A A 5T RM %
VERTBEAN 225 1S T M2 W T R O R B2 iR, TRy
A= W e % IR RS L 235 0 LA N SR R B 1 A2 4k, A
TR AE— I S B AR v &5 1, T 410 B 1 S 1Y
e ( Weller et al. ,2002; Postma et al. ,2010; Be-
rendsen et al. ,2012) , J2Z, HEG & F#EAEXT 1 15
AW RERZ W AT M A — 3

AV HIT ST T 2Rk R 2 SR T A FEAE
FERE KA AR E AL, B A A KB R TE S 7 2E W
WAL T HABRED, R ] 0 A K G 268 9 #E X
A FTEFHe (Zhou & Wu,2012) EAE MUX LR /Y
SRR ATERE . Rt A58 LUAS (] 45 BRI 3%: 1R
IR S, FIH T-RFLP AW 55 A [F] i 1
FEUH TR S ST 0 A i
T W T R Y 28 A BTGB AR B AT A AR b it B 1
FH A BT AR AT 1 22 -5 B IR S (R 2 1 HlE

1 #HREFEE

1.1 e

AR TEAR IR KA bl kgt # A T,
HUH [F]— b 2 138 (0 ~ 15 em) ¥ 5] H 4 ik
TS24 i £, 2005 4R FF 4 B4 B -
WA 25 A 30 cmx25 emx30 cm BY¥AElE A%
8 kg, FELEAARIN  BHAF 2 7E, & 2009 415 B ALE
fE1.3.5.7.9 ##E/NAEEL, 2009 44 H 26 H
TEZEH BRI, B UOR TN 3 IRE R B 3 4/
X, AN AFFER B 20 45, SE eI . T4
FEUCHE R AT EERMENN 0. 75 kg JE RIS MR
HE(15% FHHL,0.5% N,0.5% P,0.4% K), TR
PR IG 31 d B4 NN 25 ¢ JRZE (N 5 46% ) 1EHiE
N, N TRRFAem HAph s A, 25 TS 30,
40 50 d, B/ N AR IR BEPLEC S PR R, B A2
W3 RER K HEHE D (Riley & Baker, 1969 ) i 4
HRIX 4338, + 485k 80 Hf, ik T-80 “CVKARTRAE
1.2 T-RFLP ZM#7

K A v BRI ME R B R E R B2 A M
( T-RFLP) £ AR 43 #7 + 58 20 18 | 2L 58 B BE 45 4, LA
T .

(1) TIERUEYIRES DNA FHEH

FH Power Soil® DNA Isolation Kit( MO BIO Labo-
ratories, CA , USA ) $2 HU ¥ JINA PR £ 18 & DNA (7 ik
Z AR U ) .

(2) +3EANE 16S rDNA J B ITS X P F1
fit 17

FHAHA FAM 28 SGHR1C 4 10 200 v 38 FH 5 | %) 8-
FAM (5’ -AGAGTTTGATCCTGGCTCAG-3" ) il 1492r
(5’ -ACGGTTACCTTGTTACGACTT-3 "’ ) ( Matsumoto
et al. ,2005) ,#AT40E PCR §74 , PCR 4 3R ] 3
AT, AR R 50 pL A% . 10xPCR buffer 5 ul,
Mg** (25 mmol + L") :4 pL,dNTP(2.5 mmol - L") ;
4 pL,5%):45 0.7 pL,Taq Bf:0. 8 pL, k.4 pL,
EBF7K:30.8 pL, RN A 94 CHUAZEYE S min;
94 °C7%ME 1 min, 61 CiE K 1 min,72 °CZE{#H 1 min
30 5,23 MEN ;B 72 CZEMH 10 min, B3 wL A
1% BB M E S R A 7 L VRN . BT FH I ) bt K
WRAEBHE A BR AR, 51t A T AR (1) AR
NCikEsi

A A FAM 28GR 109 1Y H 1 38 51 40 %
ITSIF-FAM (5 *-CTTGGTCATTTAGAGGAAGTAA-
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3°) Fl ITS4 (5’ -TCCTCCGCTTATTGATATGC-3 ")
(Curlevski et al. ,2010) ,#£47 PCR §"34, PCR ¥ 1
KH 3 BT, RNER 50 pl 145, PCR Mix:
25 uL, 519145 0.5 pL, BiRR. 4 pl, 28 7K. 20
wL, SR SR 7% PCR 94 °C A5V 3 min ;94
CAEPE10 5,63 ~53 CHAFH-0.5 CiE K 1 min,72
CHEH 1 min 30 5,20 JEFF;94 CAEPE 10 5,53 CiR
K 1 min,72 CHEfH 1 min, 10 NMEIR; fJ5 72 °C 4E
#1110 min, U3 Wl F 1% B g A 5E i 517 H Tk AS:
D, T R A bt E S s A ARG RA L 519
B AE TA (i) A FRA R A

3EIREERH EasyPureTM Quick Gel Extration
Kit f5 [ e 5] & Il ie, 4 5 R FH B il 1k P 10
Mspl(5°-C * CGG-3" ) Al Hhal(5 -GCG * C-3”) , K.
R R A VDB Alul (57 -AG = CT-37 ) F Hinfl
(5’-G = ANTC-3") fiff U] 4li fk J5 i) PCR ;= %), T
37 CHAL 6 h, FEVIIARZR 20 WL A045 . BR #1144
fii 0.5 pL,buffer:2 pL,PCR U4 17.5 uL,
RIR il 4 PN DI ] 9E 1] New England Biolabs 23 ]

(3) BN H IS5 HT

Bk A TAEY) (1) A R w1 T
A ST AT

(4) T-RFLP Z#f b 3

T-RFLP EIiH, AT IO b o\ A B — > A s
B% T-RF( Terminal Restriction Fragment) %, DA R 4553
ZPAE H8 OTU ( Operational Taxonomic Unit) 2k 3&
~, B REFEFRB A HAY, FE T-RFs B9R/N
F e B (e AR ) AT DA B A RV B 2R
SERG RIS AE A5 8 % T[] — i B A  lg , AN
] 3 RE 5 B/ 22 1 ~2 bp 1Y T-RFs #A N
SERTR] ) 5 X AN ] f18) B ol i , i) — b - S0
FBER/IMEZE 1 ~2 bp T-RFs A N2 A AR Y

(5) W#FZFEE BT

£ T-RF (IERE T (Ap) # I8 AR Ap=n,/
Nx100% T3, 2CH  n, MRS AT 43 BRI T-RE (U4 TR
BN M Er A T-RF Wi B0 &L A1 ( Lukow et al. |
2000) , ASSCHIE Ap (EACRH T B EEFE 50 ~ 946
bp X[EIfY T-RF U fE# TR, HACR A AP>0.5%
i) T-RFs #4758 115908 ( Manzano et al. ,2007) , E.
Ap THACKH T B BeKJEAE 50 ~ 600 bp [X[8] ) T-RFs
BUEIA T, HACRF AP>0.5% , 5 A B {E 2
50 RFU(Relative Fluorescence Units) f{) T-RF, #4174
ot AERE &4 vl g2t iy T-RE ML —A
OTU, Lk T-RF BRI I FRAE S X R 9 OTU (1% =F

(Edel-Hermann et al. ,2004)

TEL ORI, QR 23R A5 2 Y T-RFs 5
LBRIAF I BE 225/ F =1 ~2 bp FHIANE T
FBIZERE (Shyu er al. ,2007) . K27 R SR 5
MICA 3 (http ;//mica. ibest. uidaho. edu/pat. php)
HEATTEL O, B e I AR 0 i o 26 o 2 o it g 170 ol
15 Fr B TR RRER KT 4% 19 B BOG I 9 TR 4
RACHHERE
1.3 Bl

IRIGEAE R SAS 9. 1. 3 Geit 4/ Hh ANOVA
A FEFEAT B R U7 22 73 B, R ] Biodap PR HEAT
Shannon ZAEMHFEE % Margalef & BEHE £ 4T, R
HH Canoco for Windows 4. 5 B4 5 B 4T 32 4
GrHT(PCA)

2 HRE5HM

2.1 PIFPBREIPE I UIEEE AL = P01 T-RFs HLE

B i P U0 il 1 3 5 A 2 ) A AT R 45 2R
PRt , AT LR JURR B o3 B BT, 2565 AN (R i DD 45 SR 4
FRL RO, — B, BRI P AR E T-RFs 1R
il P U0 G B3 G 0 BT B 0 T B R 45 4 ( Marsh
et al. ,1999) o A5 o 41 TE A EC R R 2 AR
il P YT 23 B AL 24k S5 1Y PCR =9, B 4%
BTG A AT A A S 04 S5 A B P N VT, AR &
RIE A HERE

X 40 TR A S BORE IF 0 A B Ak 3R A0
Mspl F1 Hhal 2 F R &% N VIBHE AL S5 15 2 B T-RFs
BH AR, Mspl B P2 i T-RFs 88 H 324 K F Hhal
fifi™= A= 19 T-RFs %, I AA I 56 R A 7™ 24 T-RFs
WAL Z B Mspl BB A0 8 A BE Se o0 #r

X F BB A5 S BORE B 359 1 A b B 43 51
Alul F1 Hinf 2 FER$IPE N VIEE I /65 75 2/ T-RFs
BHAE, Alul B 7= 42 () T-RFs 50 H ¥ KT Hinf 1§
FEAE ) T-RFs 35, T LA 36 A R B 7™ 2E T-RFs %%
LM Alul BEEAT B BRI HT (£ 1),
2.2 HEAEXTHE TR s - 98 40 G R % 405 W) 14 B i)

T IRATR 2 FEPE AR B AT R, 3 A4S HORE B
ALV Z (BB 5] 48 035 0 1 3 25 57 5 B NFP AR IS
30 d, AN [ R Z 18] = & B2 45 Z0RT Shannon 45 17
25,40 d I, 55 7 FE0 B I T HAAE R (P<
0.05),50 d B, %5 7 FE W W E AL T HABE R (P<
0.05) %5 5 W B EM T 3.9 #HIK(P<0.05) 5
139 HRZM LR EET(E2),



TR R AP TR B SRR 9B 1 T-RFLP SV

2643

*1

WE AERESHARREXZ®EM A TIEHE L EH T-RFs ¥

Table 1 Numbers of T-RFs of bacteria and fungi from every soil sample which was digested by Mspl and Hhal, Alul and

Hinf1, respectively

P R EL(d) FERVN Mspl i Hhal [ Alul Hinf1 i
30 1 51.00+3.00 a 46.67+2.08 a 37.33£3.22 ab 30.5020.71 a
3 52.33:4.16 a 46.333.22 a 45.676.51 a 36.00£2.65 a
5 45.67+8.62 a 38.33%7.23 ab 43.67+5.00 a 35.00£2.65 a
7 45.331.16 a 33.00£3.00 b 31.331.53 b 28.33£3.06 a
9 47.00£3.61 a 38.3316. 11 ab 33.67+5.77 b 29.003.61 a
40 1 51.00£1.00 a 49.00+2.46 a 34.67+0.58 b 31.3322.52 b
3 48.67£3.79 a 49.67+3.06 a 43.00£1.73 a 38.336.35 a
5 47.67+4.16 a 37.67£1.53 b 36.33£6.43 b 28.66+2.52 b
7 39.67+2.89 b 36.67+3.51 b 26.67+1.16 ¢ 26.33:2.31 b
9 49.33%4.93 a 48.33%2.08 a 33.33£0.55 b 32.67+1.53 ab
50 1 45.67+1.53 a 40.67+7.57 be 41.33%6.81 a 35.33%5.51 ab
3 46.67+1.16 a 43.67+4.51 abe 40.67+5.51 a 28.336.81 b
5 42.67£1.53 b 49.33x1.53 ab 42.67£11.37 a 34.001.00 ab
7 33.333.06 ¢ 38.33+4.73 ¢ 44.67£5.69 a 39.33+2.08 a
9 49.002.00 a 51.67+4.16 a 39.00£10.93 a 40.00£2.00 a
173 1) [ — HOAE B BT AN [) S B R FE W ) 22 57 6 310 0. 05 K-, FR Al
R2 EMEXTE R AR L 40 H & 2% T-RFLP B S 414 R ET !
R GOE AT o1 ;
Table 2  Diversity indices based on T-RFLP analysis of s ap] Dim ! uBI
bacterial community g i ABI1
BHOU K FRERE BREHIN AN § L PR .
@ A mc1Cl o
BC1 ¢! Al
30 1 12.71%0.57a  3.7420.08a  0.9520.01a E]%]gli ..AAll
3 12.97:0.79a  3.75:0.07a  0.95x0.00 a 06 * 2 "
5 11.67t1.67a  3.65:0.16a  0.96x0.01 a PC1(26.9%)
7 11L.62:0.23a  3.63:0.03a  0.95:0.00 a 08404 A ! .
9 11.%4£0.70a  3.660.12a  0.9520.01 a _ }32?2 i D2
40 I 12.72:0.19a  3.73:0.03a  0.95:0.00 a S !
3 12.27:0.73a  3.700.08a  0.95:0.00 a I o Re ]
5 12.07¢0.81a  3.66£0.09a  0.95:0.00 a 3 i T
7 10.50:0.57h  3.50:0.07h  0.95:0.00 a mbaze 1 L&,
9 12.390.94a  3.70£0.10a  0.95:0.00 a 06 A2
50 I 11.69£0.30ab  3.6420.04ah  0.95:0.01 a -1.0 PC1(36.8%) 15
3 11.88:0.22a  3.65:0.04a  0.95:0.01 a os _ .
5 11.10£0.30 b 3.55:0.03 b 0.95+0.01 a 50d D3 p3 !
7 9.22:0.63¢  3.33:0.09¢  0.95:0.01 a . "D3 i B34
9 12.340.38a  3.70£0.05a  0.95:0.00 a § i B3
AL AR [ 60 s - 0 B R 3 40 07 - e
W17 3 ANBORERTI, 55 7 700 B R T L 2 vk o i
-1.0 1.0

Yyt VLR RS 7 FE A B - S A0 T T R 4
HHABFERAR (E 1),

TEAEJE 3 SIS 7 28 LR AL R A — i
5 AU B , 15 AR S A [ BT 7 7
TSR R R A S HABTERAN ], i TRAR S A
(7)o 399 45 A TR A R UORS B TTAR P - S 200 T T AR 25

PC1(23.4%)

1 BENFE SR E B R EEEE R R L B AR
ERH A

Fig.1 PCA analysis of bacteria from rhizosphere soil un-
der continuous monocropping of cucumber at different days
after cucumber sowing
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081557 e A3oi
IR A T s FAE S 3 SRR AR A2 43 T R o 1M
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e T ey e ok N A A3 B3
S TR AL 5 000 25 R 2 D3 | "
KHYSE MR TS BT py s 1% 7 FEUGAH] 08 : o
) PC2(22.9%)

A%, #NFEJE 30 d, T-RF-511/148 bp N4 H K
A1 Pt )5 40 50 d, T-RF-511/148 bp 7E55 7 #
UCER A e MRS 30 d, PR R HE 2N
YR JE Clostridium (F2 T 2N ) | T8 K 2F H & Pas-
teuria (-2 LW AN | LIEFF A JE Agrobacterium ( o-
AR ) | B ZEAERE R BN, 1% 2L 00 34 R X
TR, BIEE 9 I T, 40,50 d I, PR3 mifE &
TR R Clostridium (R4 | B 1748 G 25 )@
Pasteuria( V—@fﬁﬁ%éﬂ) , X B A A B AR Y 5
5.7.9 FEPEIER . HoRr R R £ 22—k
Y o BT TR  y-Z2 I T |\ B R SR R 4 T
(£3).
2.3 JENEX BT bR - 45 B RV 45 14 1 52 k)

3 ANIBURE Y] 5 2E U2 ) 18 50 48 B0k 1. % 22
S5 FIAEJS 30 d, %6 7.9 TER B AU E R T
3.5 HK(P<0.05) , AFRFER Z [ Shannon #5500
BE RS FIHIIS 40 d, 55 3 R E B R R E
FHAMAIR (P<0.05), 55 7 78K £ & B85 LM
Shannon $§ £ 2 K F HAB A YR (P<0. 05) 5 FiAE
J5 50 d, AR Z [0 = 5 B8 Z0F Shannon 54X
KRR FEER(FEL),

FEAJE 30 d R AT REMS B RS 3 NI

B3 #HNFMEREARMEAREFEEIERNRELER
BEBEEHNER S ST

Fig.3 PCA analysis of fungi from rhizosphere soil under
continuous monocropping of cucumber at different days af-
ter cucumber sowing
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FOAE S 30,40 d, 55 1.3 #AY T HERE B R —
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BR 1565 3 FEAMHA A R R AE — 2, 5 A i 3 AH R
At , BAIAFPE S 50 d SIS 30 .40 d AR AN
DA TR P 25 S B (H 4% 3 IR 2 ) - TR 2R
TE—S, WREZS F AL, PR IS AN ] e 30 B A [R) 22
YOO BN AR PR B GER 7 AE T 52 EAR IH R
FEFIHE T 50 d B9 HHEETTRRE 5 43 B oK, Bl IR
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Table 3 Analysis of predominant bacteria from rhizosphere soil under continuous monocropping of cucumber at different
days after cucumber sowing

G VEPN i K S B (bp) AABL B R 6 Bl HEABL R
(d) Hhal Mspl
30 1 59 148 EU881254 uncultured bacterium KGB200711-011
59 155 EU735658 uncultured bacterium SN33
62 435 EU335427 uncultured bacterium BacC-u054
231 155 AF516396 Pasteuria nishizawae Tohoku
231 520 GQ503830 Clostridium sp. enrichment culture clone
231 433 EU307088 uncultured bacterium AEt-130
511 148 HMO057812 uncultured alpha proteobacterium A8W212
511 401 AB362777 Agrobacterium sp. YT0023
3 59 148 EU881254 uncultured bacterium KGB200711-011
59 155 EU735658 uncultured bacterium SN33
63 435 EU335427 uncultured bacterium BacC-u054
79 139 EF648040 uncultured bacterium HB29
205 139 EF492894 uncultured bacterium JH-WH45
511 148 HMO057812 uncultured alpha proteobacterium A8W212
5 511 148 HMO057812 uncultured alpha proteobacterium A8W212
511 400 AB362777 Agrobacterium sp. YT0023
7 211 143 AY221054; uncultured bacterium CCM19a
511 148 HMO057812 uncultured alpha proteobacterium A8W212
9 63 435 EU335427 uncultured bacterium BacC-u054
511 401 AB362777 Agrobacterium sp. YT0023
229 518 AY187622 Clostridium tunisiense DSM 15206
231 520 GQ503843 Clostridium sp. enrichment culture clone
511 148 HMO057812 uncultured alpha proteobacterium A8W212
40 1 59 155 EU735658 uncultured bacterium SN33
63 435 EU335427 uncultured bacterium BacC-u054
205 147 EU881220 uncultured bacterium KNR200711-005
205 486 HMO057747 uncultured gamma proteobacterium D13 W12
231 155 AF516396 Pasteuria nishizawae Tohoku
511 148 HMO057812 uncultured alpha proteobacterium A8W212
3 63 435 EU335427 uncultured bacterium BacC-u054
205 486 HMO057747 uncultured gamma proteobacterium D13W12
205 489 DQ675036 uncultured bacterium QHO-B25
231 155 AF134868 Pasteuria nishizawae North American
GQ503843 Clostridium sp. enrichment culture clone
511 148 HMO057812 uncultured alpha proteobacterium A8W212
5 63 435 EU335427 uncultured bacterium BacC—-u054
205 147 EU881220 uncultured bacteriumKNR200711-005
205 489 DQ675036 uncultured bacterium QHO-B25.
213 436 AY439187 uncultured bacterium MeCl 21
511 148 HMO057812 uncultured alpha proteobacterium A8W212
7 211 493 EU487897 uncultured bacterium CK1C140
211 143 AY221054 uncultured bacterium CCM19a
9 63 435 EU335427 uncultured bacterium BacC-u054
205 489 DQ675036 uncultured bacterium QHO-B25
511 148 HMO057812 uncultured alpha proteobacterium A8W212
50 1 63 435 EU335427 uncultured bacterium BacC-u054
205 147 EU881220 uncultured bacteriumKNR200711-005
229 518 AY187622 Clostridium tunisiense DSM 15206
231 155 AF516396 Pasteuria nishizawae Tohoku
231 520 GQ503843 Clostridium sp. enrichment culture clone

231 433 EU307088 uncultured bacterium AEt-130
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Table 3 Continued
G VEPN i #HIK JrBUK B (bp) LB b= AR T
(d) Hhal Mspl
511 148 HMO057812 uncultured alpha proteobacterium A8W212
3 63 435 EU335427 uncultured bacterium BacC-u054
205 147 EU881220 uncultured bacteriumKNR200711-005
231 155 AF516396 Pasteuria nishizawae Tohoku
231 520 GQ503843 Clostridium sp. enrichment culture clone
231 433 EU307088 uncultured bacterium AEt-130
510 436 AF030780 marine snow associated bacterium
511 148 HMO057812 uncultured alpha proteobacterium A8W212
5 211 143 AY221054 uncultured bacterium CCM19a
511 148 HMO057812 uncultured alpha proteobacterium A8W212
7 211 143 AY221054 uncultured bacterium CCM19a
9 63 435 EU335427 uncultured bacterium BacC-u054
510 435 EU488305 uncultured bacterium CK2C416
511 148 HMO057812 uncultured alpha proteobacterium A8W212

Fa EMEXNERNRRETEEEFEE T-RFLP EiEM S #

it bl
Table 4 Diversity indices based on T-RFLP analysis of

fungal community

FRERE AR
(d)

FEERE BRI WO

30 1 10.03+0. 65 ab 3.51£0.07 a 0.99+0.01 a
3 11.68+1.27 a 3.68+0.14 a 0.98+0.01 a
5 11.29+0.99 a 3.66+0.10 a 0.97+0.02 a
7 8.80+0.32 b 3.40£0.07 a 0.99+0.01 a
9 9.28+1.20 b 3.43+0.16 a 0.98+0.01 a
40 1 9.49+0.12 b 3.51+0.01 a 0.99+0.00 a
3 11.17£0.34 a 3.62+0.10 a 0.97+0.02 a
5 9.82+1.32 b 3.44+0.13 a 0.96+0.02 a
7 7.82+0.25 ¢ 3.20+0.01 b 0.97+0.01 a
9 9.22+0.12 b 3.46+0.02 a 0.99+0.01 a
50 1 10.82+1.34 a 3.48+0.15 a 0.94+0.02 a
3 10.70+1.09 a 3.54+0.10 a 0.96+0.01 a
5 11.06+2.27 a 3.53+0.34 a 0.95+0.02 a
7 11.49+1.11 a 3.58+0.17 a 0.95+0.02 a
9 10.34+2.12 a 3.37+0.35 a 0.92+0.02 a

MHEJG 30 d A, HABREBIER 7 2 43 00 SR AL 3
FEMP R A 2% I 30T 0 L T T R A ) A 22001, LT
PIPL SR R 2R Z B )R Cortinarius (1 F H
W) PETAJE Camarophyllus(FHFHEHN) JEE H R
Amanita(—/‘k\—l%ﬂﬂ) NN Corticium ( ﬁ%éﬂ) B
B HIE Zygomycete (FE W) (AT F7 B K 1w
Myxotrichaceae (Z2F320) | M TR B TH , R BGF= 1)
X H (RE M), REE IR JE Tomentella
(RN, Je— L RNETH (£ S5)

0.8
D2
%2 %3
D3x
DISEL c2 D3 s B3
—_ x
I3 Dle %1 C.Z D1 @ Dx3 <50 A3
o E2F7 L) A3
Z -E2 A3C
g x x§3
° Cl B2 C3
Al pi8, 'B3B3
AR & 15(1: 01]3.2323:
A2 Alg °'BI B3
0.6 1 9A2 °
-0.8 0.8

PC1(19.8%)

E4 AREEEEXEMMEBEIEEEEHREHEIRS S
it

Fig.4 PCA analysis of fungi from rhizosphere soil under
continuous monocropping of cucumber after cucumber so-
wing
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FEBR 0 5 25 5 R BH O A 30 AR KR A (BR 5
SRR R MR AR R AR T RIAR RS ) 7E
557 A AT T I AR B R A 2
W5 9 FE XA BT (Zhou & Wu,2012) , AR I 4%
SR Bl 2 VR R A IO o 248 71 A L 7
P BRI Z R KO & 2R T 284k A B 1) Z AR K P
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Table 5 Analysis of predominant fungi from continuous cropping cycle of cucumber on different days after cacumber sowing

G VEPN i #HIK B (bp) AR T R B 85 505 AL R
(d) Alul Hinfl
30 1 406 324 FJ475803.1.596 uncultured Myxotrichaceae
442 301 GU328519.1.1033 uncultured Basidiomycota
3
5 566 328 EU645629.1.712 uncultured ectomycorrhizal fungus
7 565 212 GU078634. 1. 602 uncultured fungus
9
40 1 384 301 DQ420868. 1. 683 uncultured soil fungus
479 323 AF440673.1.795 uncultured Cantharellales
479 301 EU917098. 1. 688 uncultured Basidiomycota
3 479 323 AF440673.1.795 uncultured Cantharellales
479 301 EU917098. 1. 688 uncultured fungus
5 384 301 DQ420868. 1. 683 uncultured soil fungus
462 322 (Q925399. 1. 664 Amanita oleosa
463 326 (GQ925397. 1. 669 Amanita grandis
463 323 GU328555. 1. 1020 uncultured Basidiomycota
479 323 AF440673.1.795 uncultured Cantharellales
479 301 EU917098. 1. 688 uncultured fungus
7 384 301 DQ420868. 1. 683 uncultured soil fungus
441 301 GU328519.1.1033 uncultured Basidiomycota
462 358 EU625823. 1. 1237 uncultured Tomentella
479 323 AF440673.1.795 uncultured Cantharellales
479 358 FJ755876.1.680 Waitea circinata
479 301 EU917098. 1. 688 uncultured fungus
9 384 301 DQ420868. 1. 683 uncultured soil fungus
442 301 GU328519. 1. 1033 uncultured Basidiomycota
50 1 91 384 GU233358.1.732 Camarophyllus sp. PDD 75515
442 301 GU328519.1.1033 uncultured Basidiomycota
587 324 GU256972. 1. 654 uncultured fungus
3 434 352 DQ420823. 1. 636 uncultured soil fungus
464 322 GQ452056.1.754 Cortinarius sp. MLS009
5 406 324 FJ475803.1.596 uncultured Myxotrichaceae
442 301 GU328519.1.1033 uncultured Basidiomycota
472 328 GU328596. 1. 1028 uncultured Basidiomycota
471 327 DQ097874.1.818 Cortinarius junghuhnii
587 324 GU256972. 1. 654 uncultured fungus
7 472 328 GU328596. 1. 1028 uncultured Basidiomycota
396 315 GU366682. 1.593 uncultured fungus
384 310 EU428773.1.3415 Zygomycete sp. AM-2008a
565 212 GU078634. 1. 602 uncultured fungus
565 328 EU645629.1.712 ectomycorrhizal fungus
442 301 GU328519.1.1033 uncultured Basidiomycota
9 472 328 GU328596. 1. 1028 uncultured Basidiomycota
587 324 GU256972. 1. 654 uncultured fungus
405 324 GU366733. 1. 602 uncultured fungus
406 324 FJ475803.1.596 uncultured Myxotrichaceae
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