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Abstract

This paper introduced the commonly used research methods of soil microbial diversity; it also summarized the recent progress in stud-

ies of paddy soil microbial communities and discussed the directions of future research.

Key words Paddy soil ; Microbial community ; Diversity

IR TR R 5 — R B A A LA S R R E
SRR KRE (AR A i g 7 i 0 R, S K R Ao ) 4R 2
REAFEEMEA. 1 g LB RAERAAE 100 24"
FEIFE S B B RN S RS R
W/ AR ZS R G PR A AT 2, e rh A LR
O FROTIB ARG A T RUE MR ORI, A DR R
WIE MM AFEAE T AR s T AL Al g 1 =1 4R
T B 75X A A AR 24 A3 B0 R M e L S )
TR I Z2RENE , BETTXE  SERU 5 H L ERAE F 7 A
RN o ITARRA SRR T L S A Wi Vs R B OHA e A
SREPEHENEHCABRZMI. EH LR T B
Yitteva ZREVE RO FE Tk  BEA TR S W) A P Y
SN ZR I X AR AT T 1 AT T
1 FBHIEMEYSEENARTE

TIEREMZ R E R RSN RS A S R G B
AWEYIRIE PHAT ORI B4 5 3005 2 1) B A A e
FE L RIILOK ST M ZREE RS 2K ) B — B A
TEZ RS, A L 3 A2k EZR 5 Rk, R i 2%
REVE GRAEYI AR A BN REZ HENE . LR EYI )
RIS RS RGP R R 42 1L, iat 1l 2R
PERARYIR T AT A 8 A M A B, o e Rl e 2
FEVEI B B BUE A R . ShRE L REHE 2G4
AR P B B BE Ty Je S B AR, 3 A B I 0 e A1)
B SRR BRI 5 R T L e
ZREERIBEFETT T LAY RS : — S RAL G B R A 23
T 1%, L R AN [ A TR LS B E R 3 s
— SRR R T HE T B WEAR IR TR \RNA 2 DNA
SRR I RER ST A S R

E&UH
EER-N

il AR B (HS2013057)

¥ £(1986—) , %, did A, TARF, ME, MFRITM
AMHETRERMNAR, « BIAFE, R TEF, ML A
FREBREL LM,

I HEE 2018-05-05

TG WS R T B R R T B & R B 5 L0 I 5 97
XPRCAE WA TRE IR RS U W TE AR B 3 0 EIR U T 7%
TEEARTRDR XA AR VR VORGSR B . it
T A E AR AR LR I T - E W B T w1
i VR, SR T LB SR W 2, B 3R A PRI AN TR X 45 R 1
AR, TAE = B, AN RE LS b S e - S A i e
AR RN ZEREVE , DR TR AUAT 1% ~ 10% )y m]
DIpl SR AL GE s 720k I i AU + b R A e B 92 4%
T AAF X SR A U 5 S, IR AR e s 7R AR D H R
USSR T GR7EZ S5

BIMEGE IR AT E Y AR5 T BT o3, (AR
SR D RE WA P 1 9 R 228 75 T B A AT AR M
A Z N o Sl BOE ARG R IR 5T TEds F il fe v
PEATE ZE R IR, 15 3 B —E T RE I T 2R, X 2 Tl
PRI YIRS . TR R AR Ge b F% 0k M 3 rh
T — PR R R fifp 1 S 200 T, 401 J S S M 2 6L AT 7
(Bacillus latersprorus) , J-{ESEREF5 5510 T X2 04 B A g )
FPBIFGE o TOHE A 265 ) P A% 5 0 3% 0 MRS T 498 o 07 2 114
LTUE R AR, DU RS AT R dL S B

TEGT T HAR LSRR ST A E MR TR AR TS 2]
TARKSET , e 53 F7K O 7R il b Fn s %
YR ZAEE BRGNS R % ( phospholipid fatty acid, PLFA) |
BT PCR 953 T AE W 2 HOR Se i 1A% 5243 85 J7 16 1 Jmy R
P, BEAS B4 T b S G A ) AR PR A 2 0 T 4
T YIRER Z RIS . PLEA FORZ A 20 B85 i i
U P2 () RS TS 1 R B I A W) 2 RV T 1o Wi g 0
T2 e 20T PSS R8T V0 e S 20 FSCE o3, A [ A 0 1) A0 B 5 A
SERIBAERR SRR AR R PLFA ZEUE Wik oy LA 45
UFRREYE (R E WAL 5 e s TR e i DR e a4
Hr L3 PLEA [RREFNS 1, T LA WERe S T e v 1)
FAES A . PCR-DGGE HARZAEXT T3 4= ) DNA $2
B HEA P70 ,38 DNA JPE 41 B8 RE B UK SE AR



46 % 21

¥ A% WY MmAEMEE SHRMRTER 43

NIF] DNA RURAF TR 2 X3, ARSI 31 2547 1) $cim A =
VRN BE AR A E . BRERSE " I PLFA £ AR X
S0 B et AN ) 6] B AR R B W) ZREE EA TR et L
B AT 2 TG BH P B M T R R s A T R
o, R MR YRR S I RS B R IR DG, R
#7381 PCR-DGGE HAR S & DNA I F7 43 H7 ZUIE X3 A 1
nirS HU S AF AN TRV 28 R0 0 2 B2 A 52 e, 445 R 2 it FH 4
NEJE i 2 RE PR B R

GRTTT PLFA 11 PCR-DGGE AR I A< J7 flhY , 240
M AE ) ZREER I EAS BRI A — D4 xf f8 bR, PLFA Ay
H S SR BRPE AN TR] e L 2 AN R R AR 4 04 i 77 2 11335 v g
KA S IIZ T R 2N Re %8 B A I s R RETE
AN E W E WY LA Bl . PCR-DGGE $ AR 4347 4 3 5
GO T — SR RE S DNA $RUR5E
4> PCR 9387 R 158 22, #2350 )+ SR W I V& 20 A 4
Ho Sioh RS Ty R AL T ORE s M B B HOR
REP AL 7 2 M A B RE 7 T 15 8. ARXER X 25 20K
AR S H D REIBE BBk

BIOLOG ~F-Hik i — Fift I ARUAE 9 1) FH Btk D5 22 1 1) £
JERFTE I REZ AR 55, Bl AR P %) BIOLOG Al
95 AN ] B — B P A FH BE 1 AR PPAN B — o i A W e v 2
AR, TR R BIOLOG SPAR 7T 1 e X
et FH S5k WUV D RE 2 REPE RS A, 25 SR SR W) e -8
AR OB IR A T RE I3 o D4R A — ORI HOR
BT IR M Z R RIS, AR PO H AR (mi-
croradioautography ) | f& & 1 [F] {37 Z 4% R (stable isotope pro-
bing, SIP) . fi 4= ¥y D fig 5 K ts B2 R (functional gene mi-
croarray) 4E"'* A 1445 11 CLIRIDE £ FIBIIE , I , 7T DAZs &5
ZRP I AR R A ) A DL S A W R TR Dy g
2 FBHIEREYSHEENZmER

g A H 3 S A AR A B 7, LR AR A B )
Wik LT3, K 3 Sk 5ok IR R AR, A A Tk
YRR, N 2 REEE T B . RIERE Y 2
5 IR EE B VA O, AN [R] P b DX R, AS TR B b =X
LT E A . B 7% R R IR )
ZREPEFATIIFSY , B85 R 2 IS [a] b DX R[] — b X 5% 1 5 AR PR
2 T I R 2R R S S, LI U M X A
PESI SRS H SRR E M 2 N RIR 2, nl 40 R
AR R AR R PR, FAR R A LR MHIE
B FMERUK A . N R F2E ATERR R 5 s
T AR S  GA  2 REE, EEAE TR AR 2
BT 5
2.1 #FFEMEXTRE A TIEMEY SEERRm PR
RERS LR 3y B 2 e, DT B Sl s - 3 il
PIRETEZREE . FRALERAE " SR PLFA SR X 22 1
SR E YRR AT ZAEVESEA T RS, 45 R A5 3 21 FhA[A]
HIBERENE TR , 2 WIFEFRIA A A T 2 + 5 RUE Y m)

PSSR DL S W e B BR A U U MR IE 454, T
YA AR IBUK R - FIZIHE 40 4 3 DNA X PCR 4737
YIHEAT DGGE 43 #7, 45 - /s FE RS 5L 14 FS A 8 RE 5y
DGGE 251 % |, Ui BAFEFS 18 H BE a8 38 i + U Wi is iy
ZREVE, BRIEIEAE SR PLEA SERF S8 A [RIBF AR 7 20t £
HEA MRS S5 A R, 45 R 2 B KORS H Hp B R TG B
B AR AR U i T A, 7K A A T PR
BT B LR R . A8 H EHERUE Y 2R S KRR BR 1Y
B ERERRIER FEHEH YR T £5
P HLEE, Sedf sl DR > T 3 R S 5 v AR g 3R
AR, DT AT LA el 2 R T 2k
2.2 HWEREXTFE A TEMEM SRR KRR PR
M SGIKFAE AT YR  NEAR it A 23 8e2R 1 58 20 s RN7K
FEMRBRIAST , DI B ol (Rl e i e H = 30 e W R Vs 45
¥o REARA iR T & v A IR , KO T 115
HRLE W I A R, T 8 05 L 2 ek, s el 45 SR
PCR 1 16S rRNA JlJFH AR, AF5T 3 Fi4 30 e IE 51 152 %+ i e
R bR P SR TR A o TR 5 A BB B, 5 SRR B
PN B AR R BRAT B (SRS R, o TR A SR
BN B RO T RETE R
2.3 RAWNBHIEREYSHEERII P B HRER
FEREAAE = 5, A 2GS AN AT D SR AR 24 R FH 2R A,
AR AR LG AR IR, 1 BRI 5 e A A AR IR, AR
RFLEE KA T M E M 2 B . R 2GR N
AR FPE R BE AR AN ], W5 3 BH 1 e B R B A7) LB e
R HGR B BEAM A s 1, B R RS S5 AR AL, R AR
AT, TG B2 o 24 WA — a8 I, B R 25 Hh R
KN B FIREE S5 s K L Ik B RS
TR B A 2 (R g At [ ) o K A H - SR A W R VR D R
SOREVERIEN 25 5 571 25 e B 2 W ARG Fo 2 0y PO B L T e
1 AR A AR AR R B A TR] S 40 ) R AR A
A o BRAEBUAE S WESE T T B et KR T LT A
BE IR RGN B S A W R s, 2 R R T R
AT ARSI KR F B iR B VR ) P g
3 git5RE

TR A S RS R R ALY 7E T TR
TR 2 A mEAE M. £ SN YR A
AURAERRR T R A A T B 2, O R 4 K R 7 f T
AT, IS T AL A B AR S, PR
254 B AT LA I R i S RE PR VR A5, U R
TE RIS [RIAE AT DL — R R B M el AR 3R . ¥R R Ag M 3
TRZE AP RESS AR A A, AR AT AR R 0 L= A s
KRN T A IR KRS R R b 14538 5 5% 4L Ao
2% B 1 IR K B2 A IR BRI R 15 Y 25 B T % 3L,

B, X KRS R Y 2R I B R A
J7 T, — 7 T A A3 B K R S A 0 2 R S
ALFEHAE ERE AN A 7y — TR R Le D RE i E i 2

(T#% 47T R)



46 % 21

RR A PR TR A IR TR A M 53 M R AT R 47

L AR, 2000.

[37] BURCHETT M D,PULKOWNIK A,GRANT C,et al. Rehabilitation of sa-
line wetlands, Olympics 2000 site, Sydney ( Australia )-I; Management
strategies based on ecological needs assessment [ J]. Marine pollution
bulletin, 1999,37(8/9/10/11/12) :515-525.

[38] TUCKER N I J,MURPHY T M. The effects of ecological rehabilitation on
vegetation recruitment ; Some observations from the Wet Tropics of North
Queensland[ J . Forest ecology and managemen,1997,99(1/2) :133-152.

(391 SKEHE, IR, IS, A TR RIS TRl B A 4 B AR AR ey
TR S E RIS T]. AKAEAE SR, 2004,28(2) :186-190.

[40] 5¥&: - Jeg5i, 5P, REFE/K, 4. NaCl \NaySO, [haEiiy#s ARy )
AR S TR RS2 [ ], s LRl 2, 2006,43(2) : 136-
139.

CAT yE P2 T ] iR, 2005 (L)) :39-43.

[42] S  BiRk, EREAL T RGBS RS ik (1], hiE
RIS, 2000,24(6) :649-654,

[43] TURNER B L II,KASPERSON R E,MATSON P A, et al. A framework
for vulnerability analysis in sustainability science[ J]. Proceedings of the
academy of sciences of the United States of America,2003,100( 14) ;8074
-8079.

[44] DANIEL D E,THAMS J. Water in desert ecosystem [ M]. New York : Aca-
demic Press,1981.

[45] KOVSHAR A F,ZATOKA A L. Localization and infrastructure of Pre-
serves in the Arid Area of the USSR [J]. Probiemy Osvoeniya Pustyn,
1991(3/4) .155-161.

[46] MUDRAK O,FROUZ J, VELICHOVAB V. Understory vegetation in re-
claimed and unreclaimed post-mining forest stands [ J]. Ecological engi-

neering,2010,36(6) :783-790.

[47] X2 SRS W, 5. A AT B U HORI R M S s
PRI ] NEEd Rl KRR BARREER) ,2015,36(3) :70-77.

[48] ZEGRE N P,MAXWELL A, LAMONTS. Characterizing streamflow re-
sponse of a mountaintop-mined watershed to changing land use[J]. Ap-
plied geography,2013,39.5-15.

[49] ik (R, Z0RE, 5. JL T GIS A1 RS AEZ2HIIX 4= MR A A AR
Mt T ). M 523 laIHiFR(= ., 2015,38(6) :26-31.

[50] 1754, X R S RGNES N T AR [T ] 5 ek
1SR, 2003,40(2) :33-37.

[51] BEEE5F, 255, et AR eSO e X HLRIER I R i A F
0 LRSI DXCABILT ). hiEERSGER,2013,33(10) - 1891-1896.

[52] AL-JENEID S,BAHNASSY M,NASR,et al. Vulnerability assessment and
adaptation to the impacts of sea level rise on the Kingdom of Bahrain[J].
Mitig Adapt Start Glob Change,2008,13.87-104.

[53] TRAN L T,KNIGHT C G,0’ NEILL R Vet al. Fuzzy decision analysis
for integrated environmental vulnerability assessment of the mid-Atlantic
Regional [ J ]. Environmental management,2002,29(6) :845-859.

[54] CASTANED C,HERRERO J,CASTERAD M A. Landsat monitoring of
playa-lakes in the Spanish Monger desert[ J]. Jamal of arid environments,
2005,63(2) :497-516.

[55] a8, kB, EH, 25 35T RS GIS B NisAdbh X AE A E
FFELI ] AR, 2010,39(4) :504-510.

[56] 248, Sk 5. SRR M TN Tk T . HPE ARt
F£,2008,27(2) ; 18-25.

[57] Xk, T4, SR, 2505, 5. ARSI IR TS 2
Fe /AR ) ]. Z55rHiEE, 2014,34(12) 16977

[58] FADDA S,FIORI M,MATZUZZI C. Developing rehabilitation design for
the abandoned mine excavations in Central Sardinia, Italy[ J ]. Internation-
al journal of mining,reclamation and environment,2010,24(4) :286—306.

G G G S S S S S S S G G G G G S G S S S O S S S o S GGG S G G S S S S S S SO SO S Wy

(EBF 43 7)

FEPERIBEGT , W5 0G0  EAG IR BRAIG IR S5 AH I U E D
TN R FH AR R R X+ e Y 2k
PE WA RZHTE . X T KR A [ AR K i b4
FIE W) YRR, TR WA i i B A 2T RO VR T, 135
TE YIRS 2R S IR T e 2R A I5E 2R 45 O T R I 9 45
b R4 JE R A R B ST T 1)

S 0k

[1] ROSELLO-MORA R,AMAN R. The spieces concept for prokaryotes|[ J].
FEMS Microb Rev, 2001,25(1) :39-67.

[2] JACKINSON D S,LADD J N. Microbial biomass in soil ; Measurement and
turnover[ M ]//PAUL E A,LADD J N. Soil biochemistry. New York ; Mar-
cel Dekker INC. , 1981.445-471.

(3] JE, B HHE 2 RS i R 3R S e 77 IR B S R 22
[J]. A2kt 2007,15(3) :306-311.

(4] MRAEST, BB T IRHE Y 20 REME O REE P M AR AR 25 2h e
[J]. 1338244, 2008,45(5) :892-900.

[5] fF. BURRZG{EREH M A Bl KR o RUAE R s e [ D ]
U LA, 2015 :8-12.

[6] AMANN R 1,LUDWIG W,SCHLEIFER K H. Phylogenetic identification
and in situ detection of individual microbial cells without cultivation[ ] ].
Microbiol Rev,1995,59(1) :143-169.

[7] WILSON M C,PIEL J. Metagenomic approaches for exploiting uncultivated
bacteria as a resource for novel biosynthetic enzymology[ J ]. Chemistry &
biology, 2013, 20(5) ; 636—647.

(8] Fhog, 28/ |\t E <, 5. BRSPS TE BR Bacillus latersprorus DSP
PRI N L DIRERE G 1] 13544 ,2006,43(4) :648-654.

(9] B , B TUE, ISR, FeFF A4 R AR B 1 00 S T it R AR e RERAF T

MBI EERE

[J]). BERUiyE R TRERORRR) ,2011,11(1) :73-79.

[10] ¥Rz, B, B, 5. s g 3 A S REE O R B AR
VLT ). 22l Rl 2000,37(33) 1 16479- 16482, 16553.

(1] PR, B, R AR V5 e IR A A S M S e S DD RE S R
PEIETTIEL )] SR ,2006,26( 10) :3404-3412.

[12] WRER, EE % BRese, . PRl AT - MR I T SR E A 1 5
W[ J]. A=27412,2014,34(4) :899-906.

[13] SRAVHIS, SRS Mk, 25 398 nieS 2 S (LA B2 I KSR
FamiRZ[ ], SRR, 2013,46(9) 1 1818-1826.

[14] MUYZER G. DGGE/TGGE a method for identifying genes from natural e-
cosystems| J |. Current opinion in microbiology, 1999, 2(3): 317-322.

[15] =B Vo, 2, 5. SRV e TR E L g2
TR ) ] PRIERl,2009,31(1) :56-62.

[16] FLAERR, e (A, 55 Rl T U E R N SR LS 2 R
PR IERE T ). A2, 2004, 24( 12) :2894~2900.

[17] T, R, HF2. PCR-DGGE i 7 (a8t S i H + A=
X LA, FREAEEARFR,2008,16(3) :669-674.

[18] =pALes, #gett, Tkiir, 55 FHET RIS AR IS 2 2 3580
AR RS [ ) ] L ERER A 47, 2013, 32 (8) 1 1577~
1584.

[19] oo, Zeh—. RERE TR A > 2 SRR ], e
$,2005,42(2) :270-277.

[20] FARBER, SN sy e, S NAREHIRI DT 20 LR R
PEAGEVIRA T Eo T PLFA I MicroResp™ 757E[ 1], FRIERIE,
2013,34(6) :2375-2382.

[21] masf, R, EiRak, & KIHEAL RS HH - 3emeg R AT
PLERAR [ ) ], R FAE SR, 2015,26(6) :1807-1813.

[22] 9k525 4427 BRI, 2. NI/ RS 3B S T RE S
REMEROSEL T . Aol EREERIE4R,2014,33(9) : 1749-1754.

[23] Sk{E30, HiEA:, B0, 5. b T 5 ar KR R ieE o)
RELREVENOSEIm ], AP, 2013,22(5) :815-819.

LA AR

SCEE NARRE SRR, — AR 20 7 AR R AR A AR AT 5 o AR B, SCARREZ IR B 2, — A il

ST AR 1101511015101 1.1 R,




