w4 S R

2018 (3)

dOi H

2.

10. 11838/sfsc. 20180325

S AE =5 X e H 4 3t X AE MR L IR A B A SR A AE R 2 I

PRI, AW, BROAR', BRO8K', mRdER, RIRUE, BRI, SR
5

(1. FMABMRERLATRTE G, MRl L R A T 5 AR S S S0 s, B BEBH 550081
TR T ARRTEAR], T8 Fiat 2100195 3. mEfO KRR EE, ~m BU 650201;
4. RN KR A SRR shal, RS AR 450002)

& . TSR T N SR Hh DR A AN B VS ARAE A S, SR A Dlumina MiSeq =@ =P, 07 T
HEL 4G (R ME | MR NE S RE SRR SRR R 2R, SRR
T T BT A WL & R B T 25.04% ~31.00% 1 6.49% ~ 10.84% , + A BBEEAE T 0.62% ~
9.04% ; MM EHFRE 7 L5 pH (H, MESLREM AT EFMEL T+ pH H, SESIEEEF
B, BRPEHE M LA Ace TRETCEE (P>0.05) fm, HEBEER  SEH-SEEMMEEEE S NEE (P<
0.05) WI/NT 8.73% . 6.41% F18.84% ; HAZH  JemMt e | MEME R WIEH YR ERIRT LHEAPE Shan-
non $8%%, M TFHET 6.01% . 2.01% . 2.01% H13.34% ; G005 MMM R A E I ME L ERST
49.83% ~114.95% , JEREF | TRIPERE 150 BIFEAR T 20.05% ~ 66. 83% 1 25.34% ~83.49% , JUAT (RDA) 4
7R, Rhizomicrobium FIF=EHTEE Rhodanobacter FAF L H T H R 5 L IESEAMA YR E IFEMHR KR, JELE
TR LB AN B S BEZF AT BR Bacillus WA W0 FASEIC R, GIEEH 0 B TR H KA A
MAEPLR SR, Mo T H3 pH {H, HY T ARERER S5

KRR A0, BN, MRBR I, MESREME, SnEEN T

hESZES. S142; S154.3 XEEARIRAD . A

S M v S 7 I AT B AR R X, R P ]
RE S A e T 3Z | W ST M SRR A S5 B 1 b
X, TIHEARAERABC RS, ERZ T
LTRSS AT R R R RN R ESE kK
FAM A X, 2015 AFREHRANE TR 1. 82 x 10° hm,
o YA 4 ] B A AR TR AR 14, 90% , S BN AR 1R
EERAMEY  EAE, TS HEAHE AT H
X, WUEMRELED) | ERRAL RAARAR T A, fl
R A3 B S R E RRAR R A LR
REAR S 7 SR ma B b A 7= S B GE , R EAR R 43
VG, Fro—FpE S T B0 AN 158 b 5 e AR
ROTUMIAWIEL R, KA 3 A W AR K A

Yrfs BEA: 2017 -09 -17; &/GMEITHE: 2017 -11 -04
E€WmA: wMARAEAREETH. BEE 5 [2013] 2196
s SUMARMHEEREIRE, BREGERLTIF [2014] 6015 -
3; hEEERE R T B R (2015M572017 ) 5 o AR 5
AEITESTE (110201402012)

EERN . Mk (1985 ), B, WWISRKA, EIFFTh, £
MEEA T A SRR AFGT . E — mail linyechun@ live. cn,

BIREE . WA, E - mail: wenjiepan@ 163. com; LN, E -
mail; hhgd91124@ 163. com,

XEHS. 1673 -6257 (2018) 03 -0161 - 07

M R A, S O R &
SRR A = h—FhE AP R, 2R
IR A i B E e R R A e
T HERE AR Ay B AR R RS ]
B >7 mm B HRRRCR, FRIE <1 mm 1
WIS, I BERMKE)Z 10 om gbp 35 s
BN SRIIEHE T AT A R v R R A X R A Y
pH B FI A3 ML & &, 38 4 B8 Gl 2k 9 i m
(SMBC) . T 4= % & & (SMBN) Fl i 4 9 7d
(MQ) '™ Mo, KBRS I A F) T
TIREAH 3R E s, $e v IR . W R il A ik
SAACEREG PEOR ) SR EE SRE . ARkt k
oY 2k TR ail i 2 FE v ) 207
¥, MAT, Hlumina MiSeq = 18 & M 7 & i 58 U2k
YIRER S N ZREVE Y SRE  T Y B 1
5%, FESESRMUEY R, ST AR T
TR 2R AE X AUZEAR X - e P sz, i A =
BT 7 %o e B A s X - S Bl BRI A5
FZ R R I o e WA E . SRIE R & AR T2
R R ERERS S, W RES R PRI A R
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YL A GRS AR, BT R
ARG I 7 % AR 20 B8 R 9 O 0350
S T M DRI AR PRI S A

1 #R5FE

L1 K5I

50T 2012 ~ 2016 4% 22 7F v PH IR & G4k
5, RIS B A B ICGEAEY - S50 (v
CK) . &FEER —JEM (Iv_hme) | ZFOGH 218
-1 (W_msz) | &ML - B (Iv_ym)
KAFERTE - I (Iv_zyy) 5 AGH, A0
5 REE , AR T 5 B PR i
ki 0 ~20 em HF)Z, HHERACHEE, B4
(ZHHA 33 em, A HERA 20 cm, 745 27 cm)
BN FIRZE R0 1 145 25 kg, BFAE 10 KA
DL ZRAERDF IR A ZE Y, A AL 2= IR, AR
4 H¥EEes A 22,5 vh® HA1RA L, A
TR L IR 100 ¢/%%, 5 H 2B B4k, iR
IRV VE W, Sk K2 2 Lk, HAh A B
it [ 4 AR LA 7
1.2 FRECREE

YEIRREAE] (2016 4E7 ), BUBEMRA EHRR
X IERE SN 29 500 g, TRImAE KT, T Lkt
ARFEIE . RAPHR OB ARAR B+, 2%
PRAR RG22 e B iR 40 2, IRk A 50 mL
BOET, STRARER R, 2B E -80C
VKA R ORAE T AN B R T
1.3 Ak
1.3.1 3 DNA EHUS Y1

HLO.5 g (RAFHIERRAR PR 145 | SR FastDNA®
Spin Kit for Soil (MP Bio) {7 &, % M3/
FEHUH A DNA, £ DNA ¥e J& Fiali g 46 5, F)
Fl ABI GeneAmp® 9700 % PCR 1%, %I %F 407 16S
rRNA V, ~ V, X 47 PCR 51991, #5190
338 F 5’ — ACTCCTACGGGAGGCAGCAG -3, 806 R
5" = GGACTACHVGGGTWTCTAAT - 3', PCR % /i
TransGen AP221 - 02 TransStart Fastpfu DNA Poly-
merase, 20 L JZ WK RAL$E: 4 L 5 x FastPfu
Buffer, 2.0 wL 2.5 mM dNTPs, 0.8 pL Hi5| 4,
0.8 pL SZIM 514, 0.2 wL BSA, 10.0 ng DNA HiAR
VI 0.4 pl FastPfu Polymerase ( TransStart FastPfu
DNA Polymerase, TransGen), PCR § ¥ #2 /1T .
JEAE 95C N 3 min, R HE AP IEIR, H—IK
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P IAIEIA 5T HIAE 95 . 55 F172°C FIRFKE30, 30 145
s, AR 27 K, TET72°CHREF 10 min, HJSSTE 10C
FAF RGN, PCR 973 7 W) ] 2% B REWHEBE L
PEATHLUKAGEIN, JF W, 43 DNA $2H05 PCR 47
¥y B A E SN
1.3.2 il Rl

Miseq SCEEASEEAN T4 IR A Rl S, il
554 Mlumina Miseq PE300 Il /352 5, XA %K
Fea B i UL ARAL B, JFARAE = T 97% JP H AR
%€ X OUT ( Operational Taxonomic Units) , X} 16S
rRNA ZHE R TA OUT P EA T A W15 B e oA,
L4 Bdaorbr

FIF Mothur #4315 35 BEHE %X Ace Fl Chao,
T 2 FE M8 2 Shannon, J& T Silva B4 %, X
97% FMLAKF-19 OTU UK ¥ 5T 70 Je 5 70 #r
FIH Excel 1 R 5 THXIGeit28 Rt 7 EI&HIE,
FIFH Canoco B (v.4.5) FHEHA - IEA R ZEREA
LA AT IUA (RDA) 204, I RDA
HERF &, SR FH SAS (v.8.2) HEATHdE O 22 40 4,
Duncan W EHITER B EWESHT (P=0.05),

2 HRE5SH

2.1 HIEAHE OUT Siit 5L rett it

MPZER B, WX B RIEE | Lk
AEFETT . M T N 2 0 R 77 A AR AR AR B -
o BB 16S tRNA JF 31 (reads) A 30454 .
30942, 25153, 30934 F1 34168, ZrHIACE T 1 206,
1072, 1085, 1074 F11 174 Fh4HEE (OTUs) (K1),

Iv_zyy

Iv_ym

B1 ZBES OTUs 9% Venn B
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P 1 WA [ b 3 A= S it 22 (8] A AR A 1Y)
TIEANPEFNS, BRA% B S 30 A 3 ] - S 4 TR A
EEOC R, AT LR AN W] Ak 38 p A% 0 1 4 4
o MELATLUE Y, AR A3 2 6] A i -+ g2
W OTUs itk 721 4>, MR, B E | Sanf 47k
H M RN e R REA ) OTUs £ it 43 1 o
26, 13, 9, 4 #1261, LRI A AR AR AR
PR SR RIS, MR AE B St SR e
HIEHE 5 5E PR AR bR+ R A A A A 2 R R T
50.00% . 65.39% #F1 84. 62% .

FE S Z RSB T DL R e - A0 o RV 1 T
FERNZREM:, R b I 5 B4 A L SC P 78 55 35 7E 99% LA
I (3R 1), Ace Hl Chao #8500 VL fz ikt - 38 20 1 H
EWEEE, SX8 (Iv_CK) T EH I,

BRIIET (lv_zyy) THEANE Ace 1 Chao 54K
WHBEEZRE (P>0.05), BEEIEFET (lv_
hme) . e EHETEHF (lv_msz) FHEEEFH
(lv_ym) & (P<0.05) F&M%, Hrb, Ace 8%
ST RET 8.73% , 6.41% F1 8.84% , Chao 5%k
IR T 9.32% . 7.61% 1 8.67% , Z&MEx
PEFH I, MIRRARPR HIEAN A S E WA B
FAME, XFPEBAE MR LI R R i |
J& T IEAN R I F o A WS )N

Shannon F8EU L T ARSI 2 REME: (R
1), SHGEIE, AFBER LMY | ML
FPE R B R0 R E FRAR T Shannon $5%5, 431l
FFET 6.01% | 2.01% , 2.01% 1 3.34% , X FpLghe
FE T 2 B R RAR B - A P RS 2

*1 RIBESERIRETIBEAREEEEEMSHEMEEY

Qb Ace FREL

Chao 544

TS (1v_CK) 1 264.33 £21.59a

MW (lv_hme) 1 154. 00 +27. 62b
e 4463 (Iv_msz) 1183.33 £31.13b
HHE (lv_ym) 1 152.67 £27.10b

HRYE (Iv_zyy) 1 267.00 +29. 61a

1292.33 +38.28a

1 172.00 +42.32b

1 194.00 +43.31b

1 180. 33 +44. 84b

1 299. 33 +49. 80a

Shannon $5 %% AR (%)
5.99 £0.02a 99.59
5.63 £0.02d 99. 55
5.87 £0.02b 99.36
5.87 £0.02b 99.56
5.79 0. 02¢ 99.54

HE: FSIARR/NG FRERIRTE 0. 05 K E2s 2, FIA,

2.2 TIEANRSERE BT

AL BRI A B B T AR A R 29 AT, H
o ORBIIR (EEE >0.3%) 0 NI
Acidobacteria . TR 2% 7 ] Actinobacteria . P FF # ]
Bacteroidetes . %% 75 B ] Chloroflexi ., Wi 0] Cya-
nobacteria . JEREE 1] Firmicutes . 2 ¥l ] Gem-
matimonadetes . "% T W |1 Proteobacteria . Sacchari-
bacteria FIPERLE ] Verrucomicrobia, X 10 ALY
KA RN 95.41% ~97.87% (Kl 2), 5
ZRNEXT IR beA, AL e 16 B A AR AR B
b, R TR R B BB R T 49.83%  (
EFIEH) . 70.72% (MEIEH) . 9.12% (K=
E) M114.95% (OEM5EER) , JRRERT TR
FEMIRT 20.05% (=), 51.66% (JEMHEAH) |
54.00% (Medz) F166.83% (MBAR), JetdrEl 1
FRLIAT 25.34% (FRARD) | 55.60% (M) |
79.55% (JERIEEIET) F183.49% (Fnd), Hil
AT IR AN

Iv.CK 1lv_hmc 1Iv.msz Iv_ym Iv_zyy

AFEIAT | TRERIAT | FEFFIAT ]

ES ST B ZEHE ) Saccharibacteria
] m JEEERAT ] JUFFIRT ]

m ER AT m HETR

B2 SFIEESXEKREX ERS
WHEIENZE (FEE>0.3%)

Bl 3 K@K Ery A 2, KR
INT 1 4% MR G I N other; R 13 g
A 3 N BT R B I A R AR, U
norank /E A FRIC; 7 2 AN EE 8 A A AT B 3R 40
, UL uncultured fE R pRic, 25 B0 B8 B o i — 35
AR EEFANE S ( Gemmatimonadaceae_uncultured )
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SEHIFEE R 4.5% , HHEHRMFE]T ( Gemmatimonade-
tes) M 52% , 164 = 974 H o A X 3 5 | K
(6.5%), & 5 &7k Wb A x5 % & /D
(3.6% ), WEEPEAMIAJE ( Sphingomonas) V3T
FER 4.4% , 72 W ] ( Proteobacteria ) ™
12% , FELRNEHTS ik FH PP AR SR BE IR, Gaiellales
(E)$%*$%E*¥TT%%%@(@WW&

uncultured) “FHEIFEFEH 4.0% , FERLET] (Act-
nobacteria) "5 22% , LRAEE T I S T A
XPFRE, ZFHAME R ( Gemmatimonas) “FYJF R

30

100. . . . .
90_=

3.5%,
e 5

H2ERRIART] ( Gemmatimonadetes) B 39%
SWHIEFEH P AN EERK (4.5%),

PRACERTT IR H AP AR X R /D (2.1% ), 18R
S JE  (Bradyrhizobium) “F3EFE R 2.7% , ?'{EE
JEHET] (Proteobacteria) i 7% , 1EYGH454E

%ﬁﬁ¢ﬁﬁ$§%ﬁ(zww,%£$mﬁﬁm

AT E RN (2.3% ), ZAFTHE  (Bacillus)
SN 2.4% , EIEBER ] (Firmicutes) "5
78% , HEEAPET LI PAXFEERK (3.2%),
TERA B A H PR E R D (1.4%)

I other

Il 7K10_norank

I Rhizomicrobium
Bacillus
SC-1-84_norank

1 Rhodanobacter

B Bryobacter

Haliangium

FeXTERE (%)

20 L T

& Bradyrhizobium

ol [

Saccharibacteria_norank

Gemmatimonadaceae_uncultured

0 I

[0 Gemmatimonas

Sphingomonas

Iv.CK lv_hme Iv_msz Iv_ym

RJ Gaiellales uncultured
Iv_zyy -

B3 SIBESMERRE T EAEREKES L0

2.3 MWL HRER S LIEAS TSR RDA
G3HT

2012 ~2016 4F[a), & FhLkIE 7 i B 5 0 1 Ak
HRIX A1 E B A R AR e (£2), STE8IE
(Iv_CK) bk, BAERERFRERS T HIEeAE S
T, MR M R R AR T

KRR RAFRHE R T s
i, DA RICRE LS, T REFENES
%E%E%WﬁTi%é@ag,ﬁLﬂ@agﬁi
FIES BA RO SR IRT RS T HEh
H%ﬁg,ﬁiﬁﬁM£E Tﬁ?ﬂ%mﬁi%
BYERE S0 R WIS T 35 pH {H,

®2 KEFREEFSESRRR TENTFEXFER

i ot} NIz e Ak gl i) AP o
(g/kg) (mg/kg) (g/kg) (mg/kg) (g/kg) (mg/kg) (g/ke)
T4 (v_CK)  2.06+0.04b  193.72£9.91d  0.85+0.0lab 85.12+6.98a 12.42:0.22a  505.90£38.08a 58.14+1.06b 5.710.04b
BER (I_hme) 2.27£0.00a  223.86+7.10a  0.80£0.02c  84.614.95a 12.70£0.30a  568.61£39.00a 64.1120.40a 5.98£0.03a
HEMEAER (Iv_msz) 2.12£0.20ab 20549 £1.7lbe  0.87%0.0la  79.89+5.72a 11.77+0.28b  543.98 £68.86a 63.88+1.75a 5.50 0. 1lc
Mk (_ym)  2.12:0.02ab  208.86+1.41b  0.83+0.01b  81.85x9.68a 12.4120.18a  574.39%28.67a 62.07 +1.51ab 5.960.09a
PRI (_zyy)  2.0720.14b  196.50£0.4lcd  0.8020.02¢c  79.15£4.62a 11.46+0.48b  532.13+52.82a 58.86+4.17b 5.57 £0.03c

HR AN [ S I 5 Ak B e S 110 45 1 S 2 v
JFHFEEE > 1% 28, R 13 > HIENEES
TR AT R AT R AT (DCA) . S AT
WRERBIERE KR 0.394, 1/NT 3, Wk
X HHEAN TR 8 5 - AL 48 RDA 43 #r, DIA
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FEAN RGN T AR AR AR PRl 25 - S 2 i I 5 -4 5
MIRBEAEH F R . RDA AT R, JiPiA
S ERAEAE 4350 0. 588 i1 0. 234, @ fe T + 4
Do o JR S AS R AR Y 82. 2%

RDA Z3HrEF I8 (B 4) KRB, TREfL
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-5l 1 o ARG, oA PLET (SOM) AHG
PR, M RECH -0.902 5; HIELBH (TP)
AR (TK) 542 BUEAHX, MRS 5N
0.747 2 F10.287 8, L HE4%A (TN), SOM Fl pH
(EH5 M2 AR, MR R -0.519 9,
-0.3390 f11-0.040 4, fF5E SC -1 -84 HHE S
T TN, SOM 1 pH {H 22 IEARSE, 2 & L1 TN
SOM Al pH {ELHS 3§ i FE A RE < B8 s R BRER H Al 5
Haliangium 5 158 TP IEA X R PR, RUIHIE
ARG K &N 58, M , Bryobacter
Dl - T & & 79 38 Rhizomicrobium 5 + 3%
TN 2 W IEM K, WA MEE Sphingomonas
W5 A Y A GG R s 2R AUAT RS Bacillus 0
Saccharibacteria 55 13 SOM F1 pH {H i AH 5 & R BH
B BAMRIEREE Bradyrhizobium FIAST] B 33 25 M
MLE R Gemmatimonadaceae 5 135 TK £ 0 I A C
KFo ALV, HERRAR XA [0 3 e A T 2R A% +
B A U I A 22 e, LR AN TE VR 4
¥ 32 IR 2 R i A

1.2

TP

IGemmalimonas
|

Haldyngi Lé‘m Sphingomonas

TK Bacillus

Charibacteria

RDA2-23.4%

-1.2+ Rhodanobacter }

-1.2 RDA1-58.8% 1.2
B4 TEHEMAHABERE (HXNEE>1%)
5IRE R FHI RDA 947
. TN Fn SR, TP RRHHELH, TK Fn e, som
FoRBHEANUR, pH {EA TR BOR PRI

3 Wit

301 SEAR T X A N R R T A5 R S 2R
AU

SRNE X S A W AR S T B ol
M ARHIFE UG % B A Tlumina
MiseqPE300 /&3l &7 V-5, 2000 T 4 Fhagt e
M DS AR AR AR B - A i 2 A S & R s,

KR B ST A0 TR ARV 72 ) 0 27K F AP 3
WSS HT R, HRBR A TR ST A0 A R R
PRy BRI LR R, AR TR BT Pro-
teobacteria . T 2% B |1 Actinobacteria . 1 ¥ 7 ]
Acidobacteria ., %% W ] Chloroflexi F1 %F B}y I []
Gemmatimonadetes %5 5 YA | 125AH % A1)k 83%
H 24 NN 1205 17% , SR & H
HARRAR PR - AN G A o0 A s, AP S AR 2 ML
WIFh Z FE A A REAE, RIAD Z AR PE 7 A R BN K
FEAA T AR DB B AR, XS
McGill 55" Az it 45100 X i A= 0 T % 235 ¥4 1F 9 114
ZiR—2.

RNEET WEREAL T R AR PR 1 40 TR Shan-
non 64, BRARTAIRZHEME, X5 EHE R
30 AEH R - RS - SR8 AR T A A
WA ZREEDT ST R — 2, P SRAL I 7 i
FH AT 49 C/N, S 20 502 me) 1 S 3 A=
WM, OEE A W B AL RN RE Y AR
i, ARSI RH P TR ] Actinobacte-
ria WFEEE, SWLHEITRZ MEAER, IR
HE A S b Sl A ) B AR TR 43 i Y 32 S AR BT R
Koy ATPERAETF T RRAT T BRAR PR 1 3 ) BE TR )
Firmicutes FUPETLE 7] Verrucomicrobia 41 F & &,
TTRES I — 20" SeAERGE T as t A4 A
B+ AR — SRR B (C3F)
o2z oM s, SR IE B B TR,
REFAMGY SR, H, et SEE3E EE Mot
JHBRAN S A & 2 L ISR IE R 75 0 42 & 17 16.75%
136.20% o X-GERAL IR 4 & LK i J A2 A
KPEEYIADG, SEEHH S i e T 1408
JFE DL KOG S5 A6 HE I8 A= MRS T Bradyrhizobium
T EAE—ERAR,

3.2 TIENW S HIEREAL A R R OC R

A= W OB 7 4 A B 32 4% ol A W DR 3R i
I P 1 IR P B DI AR OG22 &R e
BHEH, A TR DR EER S8, ek
PV R, FEEARNGRIEIE T A, 42
AR A A KRR BUACER A BL
i, BT DA R, U T R &
BRI pH fE, t3Erh E 2R AT N T A2
s SR E VIR A5 M S W B, (EAN TR PR
P AR A AE 22 5 . 38 pH (" A5 HLI
O R R A YRR S5 A A ) A
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R, M A W PR T, PR AU
UK, UFTEE . R EE . RS
JB RN SAT B A5 20 B F R Y B
ARIBE TR, AT 1T R R 2 B0 i AE A= W
PR SRR Y1 3 SR o e (5
E?i%ﬁﬁ%[mo Kk, A5 Rhizomicrobi-
um . Haliangium F17= 8 ¥F 15 J& Rhodanobacter %5 7%
T TR AR R 5 LR A PR & R 2
IEARSCSC R AR TR0k, AW T Y - SRR rE 3] 0
FEMRREAESY], M TERAL T SR ROy g e ),
b 2 EAL A TR AR R ARAR B - S AR W A v 245
WAEEZE S, T —A W2 T,

4 #ig

AR NE B A4 FE 2 5 T AR K A L R
RO LTS B, B T e RS &, RA
PR T4 R L% pH (i, TR AR 3% pH
B, WAEFASICI B, DERIRT L
Ace Fll Shannon $8%0, FRAK 4N F & E ME A
e NIRRT IR BAAAE 2S5, &FSIEEE
W HHE TR T TR TR, AR T R RETE [T A
PEMGET 1M R, HIEARTE T T An TR 2 B
5 RO A LB S PR ) 7 R R A DGR &R
JERRE T I 00 A0 3 200 T R ) 22 B B A B GG AR
Zi b, ELAFGIEITRE I H R TR R
SRARBL, PTG HRAR B AN R P 25

B3k :
(1] 0, Jef, AEBIE. SN RS L X S b ) A
SRR [1]. BN R A (A RERERD , 2007,

25 (4): 12-16.

(2] AR ANRIEREER SR PESIHTES [(M].
R E S REE, 2016.

[3]  XUHaEE, ZEAR, SEXIfR, 25 JNRCAR R4 I BR 2L i
M %5 BLSHRBRAE D R [T]. HPE 50k
2, 2016, 22 (2): 418 —428.

(4] X%, SR, fLA, S SEBRR X T RAEG 1
R KRR [J]. gl K240, 2011
30 (3): 337 -341.

[5] BENE. RN SRR AL RO E AR FSE [D].
i E RO RHABE, 2014,

[6] Zhy, EERDY, SENL SN A P S R R R
WFoE [7]. 8, 2004, 36 (4): 416 —419.

[7] WK, ARAk, MRECRY, A, SN I DA O 1 A ML
TSR RZ MR (1], 13, 2014, 46
(3): 446 —451.

— 166 —

Jent,

et

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Wu H W, Haig T, Pratley J. Allelochemicals in wheat ( Tritic-
um aestivum L. ) Variation of phenolic acids in shoot tissues
[J]. Journal of Chemical Ecology, 2001, 27 (1) 125 -135.
XN, 221, AU, 5. G4 B SIE X0 3 i
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Effects of green manures on the bacterial community characteristics of the rhizosphere soil in flue-cured tobacco

LIN Ye-chun', LI Yu*, CHEN Wei', CHEN Yi', GAO Wei-chang', HE Feng-mei’, HUANG Hua-gang'*, PAN Wen-
jie'* (1. Upland Flue-Cured Tobacco Quality & Ecology Key Laboratory of China Tobacco, Guizhou Academy of Tobacco Sci-
ence, Guiyang 550081; 2. China Tobacco Jiangsu Industrial Co. , Ltd., Nanjing 210019; 3. College of Tobacco and Sci-
ence, Yunnan Agricultural University, Kunming 650201; 4. Crop Science of Post-doctoral Research Stations, Henan Agri-
cultural University, Zhengzhou 450002)

Abstract: In this paper the effect of green manure on the bacterial community characteristics of the tobacco-planting soil in
karst area was studied. Through 4 years-located experiment, the rhizosphere soil bacterial communities of several green manu-
ries were analyzed by the Illumina MiSeq high-throughput sequencing technology. Contents of soil available K and organic mat-
ter were increased by 25.04% ~31.00% and 6.49% ~ 10.84% , respectively. Soil available P was reduced by 0.62% ~
9.04% compared without green manure. Ryegrass and oat improved soil pH. In comparison, milk vetch and hairy vetch
decreased soil pH. Compared without green manure, Ace index was significantly (P >0.05) reduced by 8.73% , 6.41%
and 8. 84% for ryegrass, hairy vetch and oat, respectively, nonetheless, not significantly changed with milk vetch. Green
manure significantly decreased Shannon index, for example, ryegrass, hairy vetch, oat and milk vetch reduced Shannon index
by 6.01% , 2.01% , 2.01% and 3.34% , respectively. The abundance of Actinobacteria increased by 49. 83% ~114.95% .
Furthermore, Firmicutes and Verrucomicrobia separately decreased by 20. 05% ~ 66.83% and 25.34% ~ 83.49% with green
manure. The results of RDA analysis suggested that Rhizomicrobium and Rhodanobacter of Proteobacteria had positive correla-
tion with soil available potassium and organic matter, furthermore, Bacillus of Firmicutes had negative correlation. Green
manure increased the contents of soil total N, available K and organic matter, changed soil pH, and modified the bacterial
community of the rhizosphere soil in flue-cured tobacco.

Key words: green manure; flue-cured tobacco; rhizosphere soil; bacterial diversity; high-throughput sequencing
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