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Analysis on the species diversity of cyanobacteria in paddy field by comparison between normal culture and DGGE
method. SONG Tie-Ying, LIN Zhi-Min, ZHENG Wei-Wen ( Biotechnology Center, Fujian Academy of Agricultural Sci-
ences, Fuzhou 350003, China) , LOTTA Martensson, ULLA Rusmussen { Department of Botany, Stockholm University,
Sweden) , CJEA ,2005,13(3):140~ 143

Abstract Segments of 16S rDNA genes from cyanobacteria were retrieved from paddy field samples by DNA extraction
and polymerase chain reaction(PCR) ,and subsequently analyzed by denaturing gradient gel electrophoresis( DGGE). The
cyanobacterial community was analyzed in the rice paddy field by nested PCR using universal 16S rDNA primers and sub-
sequently primers targeting cyanobacterial specific regions in the 16S rDNA genes. The amplified products were analyzed
by denaturing gradient gel electrophoresis (DGGE). 14 dominating bands were excised from the gels and further se-
quenced and determined by BLAST search against the GenBank database. 10 bands were identified as cyanobacteria, repre-
senting 6 different cyancbacerial genera.4 of the bands were identified as belonging to the genus Leptolyngbya, 1 to the
genus Nostoc,2 to the genus Synechococcus,and 1 to each of the genera Oscillatoria , Chroococcidiopsis and Chamaesiphon,
respectively. The cyanocbacterial diversity varied both in the upper and the deeper soil fractions and different sampling
points. Lyngbya , Oscillatoria , Chroococcidiopsis and Nostoc were identified under microscope by normal culture method,
but can not be identified exactly,indicated that DGGE methed can reflect the complex and dynamic of cyanobacteria in the
community.
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PRIE AHBREAT DGGE Ky M 45 R R 0, B 3% S5 10 10 BRS04 A % 3 5> T £ &4 . Nubel U. V57l DGGE
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1 BEHRHSHX

RREBBEER VA EEBEM T HBHAT, RRHE M 22.5m X 25m, 2001 FBRFABEKEH
(10 A 10 B)HOk FRIZERS F DU M FIp A 4 B2 400g +8 , AR BFEEK EHETE TRES R L H#
Bt BIER R SR 4 pH . AYR . 2 N2 P. 2 K BAA AH . ARHLKELRBRITE Cd.
Pb.As fl Hg & &, F5MH 406 % SLA P 76 M — b s puf At 5 AN IREE GUIRGEE, T3RR3R A &
0~5cm 1B, 0.5g TR T 4.5mL HB111(& N 40mg/kg) B W+ B 5 G 1T 4 R 10 {55 BU0R &,
PREEBETEREPOLEER UAEEA KL GRS R AR EE AL, HTEB MR T REEH
B RhAS . DGGE B3+ 75 B 14 40 5 45 75 PE 4 47 BORE b o 5 % B P 005 40 o 9 8 R o BBURE UM ), 40 391 BB A% o
0~5cm 2K 10~ 15cm )2 T EHE 5 % Sg, 2 BCH [B] 0 50 = HEATHE S i DNA 2. F 5 8 DNA #2BU%
Zhou J. %197 3 \DNA #lifb#% Stach J.E. M. U017 g gb 4T, ZifbBE B REE S 53178 R PCR
¥ 1 f1 DGGE 2 #f
2 BRESH

WA R KRB SR RS WER Y, pHS. 93, B HLE & & 49.08g/kg, 2 N 3.38g/kg, £
P 0.27g/kg, 2 K 23.68g/kg, WM& 251.09mg/ kg, & B 50.8mg/ kg, M 119.65mg/ kg, &% 1 1%
RUASHFRFRETEL R UASTETERENE, AEHAANER N P.K SEYRE EXEGHE,
FEHtTEESESE Hg 7 0.274mg kg, Cd 5 1.718mg/ kg, Pb 3y 78.61mg/ kg, As A 2. 18mg/ ke, B R
A 09 8 35 55 i B AR ME (GB15618-1995), BR L+ E &£ B & B b Hg<<0. 15mg/kg, Cd<<0.20
mg/kg,Pb<{35mg/kg, As<<15mg/kg,iRE R H Cd EL#BFr 7.59 15 ,Pb B4R 1.25 5, Hg #BHr 0.83 £, A
REBHADY CA.Pb M Hg 5, AHMTESRA—HH T EESNEAEHTIBERG, BEHMETH
23 %t B 0K 40 5 1 3, WL P25 Bl Lyngbya . Oscillatoria.Chroococcidiopsis J2 Nostoc [ W& 40 B K2 =t 3 , {H X B
ERHETHRS>L, ZERXVHEHAL A ELERAETRENEARASXFELELEK, H 50 H 5
FEBETHERE,

5 M+ #F DGGE 3244778 8 DGGE Bi# B 1, DGGE B+ AR HERRLMER L H 4
NNEEARMLENENR. S 1 FHFIINE R 1 FEHEME. BARITRA 16S (DNA 514 CyA359F,
CyA781R(a) 1 CyAT8IR(D)!' B R F MW HEE Y MR R E Y F R, LR B P W AT ST
HEkE EdEEFI Y, B REEPERKMEAEAT 4 ff Leptolyngbya.1 ' Chamaesiphon.1 #
Nostoc.1 1 Oscillatoria.2 #' Synechococcus #l 1 fl Chroococcidiopsis, 3k a 55 it 8 Haslea wawrikae [ 3%
B, W &4 AB.CUHFER DNA(RLE 1), B 1 o — W AEMHBEERKERBARMEMRE,

i1 S &H1E M Leptolyngbya fll 2 5 KA L&A Chamaesiphon KM E A ML M, XE L HEA A FR N
F1 16SrDNA T KBS DGGE H EREEHNEAMGEL S

ad bf Eiﬁi!d_d ed . Tab.1 Sequence similarities of 16S rDNA fragments excised by DGGE
e 3% 3 8 74
] -;3 AB%  NOSRBEMAEME  FRAREN NOEEES FARME/%

Bands Close match Belong to  Genebank accession ~ Sequence

strains number similanity
1  Leptolyngbya BHE | AF355398 93
2  Chamaesiphon(EH¥/E) HHE  AY170472 90
3 Oscillatoria (W 3 /&) WHE  AF317508 90
4 Nostoc(:& & ¥ R) BHE AF506238 100
5 Synechococcus( B ER) KHH AF448074 93
6 Synechococcus( M EME) WHE AF448074 91
7 Chroococcidiopsis( RERBE/R) B4 AJ344557 91
8 Leptolyngbya il AF317507 92
9 Leptolyngbya 40 B AF317507 92
10 Leptolyngbya KaHE  AF355398 95
1 WEEHNSSHEN DGGE Hilt a  Haslea wawrikae( EE® /& ) BHO® AF514855 97
Fig.1 DGGE band patterns after DNA amplification from paddy field A Solanum chloroplast & R CPY18934 95
*EH as,bs,cos,ds M es FHA SABERHRALMFSE, B Solanum chloroplast ® R CPY18934 99
a-d,bd,c-d,d-d Hl ed T HIH SA BB AW ER L MBS, C  Physcomitrella chloroplast R APG05672 100
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9 S %W EKS 1 # Leptolyngbya, HHEE + HE VL, HR— +tEARME + EBEHFFHBFEHAR,
41 a-s,b-s,c-s,d-s Mes B ABHARMERTHIE,HE —BESHE - ESAENWEMABEMNE, 0 bs 5K
% 10(Leptolyngbya) ,c-s S #%&HF 5(Synechococcus) .M 6(Synechococcus) #l 4k #F 7( Chroococcidiopsis) ,
d-s S & 3(Oscillatoria) , B JE T b o-d S I K4 8(Leptolyngbya) ,e-d & I &4 4 (Nostoc) %, ¥
DGGE ¥ 5% M5 B 5 B B I gl RS A R L g5 1 1> 12 g S i e 2, IR MRS 15
HHLZEHN S BHXXED BHEIERAFENKBEREY, BRI BMNMBXEH, RBFBRA
Rt A A A E A b, B EF5E R B Nostoc(Z 2K ¥ /& ) .Oscillatoria (¥ 3 /& ) . Phormidium
(FE¥J8 ) .Anabaena( B ¥ J& ) .Cylindrospermum ( & HI 3 J8 ) 1 Lyngbya (@i E B )ERBHEK, 2K H
W H B DGGE 7047 #: 55 82 31 B Nostoc( 2Bk 38 ) . Oscillatoria (Ml ¥ J8 ) fl Lyngbya (¥ W38 ), H3E o
DGGE # R #3| # Leptolyngbya . Synechococcus ( 3 8 3 J& ) . Chamaesiphon ( £} 3 J& ) #1 Chroococcidiopsis
(CEERER)NE MR WK LB, 5 H AP S R M b H B 0 b i B30 R 1R B M Ana-baena . Phormidium .
Cylindrospermum M Tolypothrix . Pseudanabaena .Gloeocapsa , Aphanocapsa . Gloeothece , Scytonema 1 Nodularia
RRFALEF MG DGGE Rl g5 R, HFH-REMAITETEENEHNE I R¥LRER,F
6 15 4 B 0 Leptolyngbya #l Lyngbya, Nostoc 1 Anabaena ZEME E+ 24, AESE FEESRE;:; £
HERASMEFERENBHEAE S EAER S, ERRE SEHEF AR EEAHE T EML,E
MAREVUESFRN<1%WHEDTRLREERRI Y, ZREAE N L SUZHEERERLATA
B AL, & I SRIRE BURER [] RAS AL E R AR, W E S ARA AR, BARKHA
FEFTEFH  ANEDHMRY SRBEE EHGR SAEBRRRERSBRESHAKRBHESE Cd.

Pb M1 Hg S BMr, ZEE WA RBESBALKHEAEMEHB AR FHABERYEA,
%2 DGGE X E5EMSBENBHEANMAWETLERER *
Tab.2 Comparison of cyanobacteria types in paddy field with DGGE method and normal method

g S DGGE # LR S Khan!??! Pilar(*! Quesadal®’ #Hppmt Tiwaril'!
Cyanobac teria DGGE method Normal method & e =¥ ) WE¥EF h En g
types Khan Bengal Pilar Uruguay Quesada Spain ~ Dong Junde China  Tiwari India

J J J J J
J J y

Nostoc ( & B% ¥ B )
Oscillatoria ( ¥ ¥ & )
Chroococcidiopsis( 5 3R % & )
Synechococcus ( 5 il % /8 )
Chamaesiphon ( & It % /8 )
Leptolyngbya
Phormidium ( &
Anabaena ( fa B
Cylindrospermum(
Lyngbya ( ® W
Tolypothrix ( P
Microcoleus { #
Gloeocapsa ( B¢
Aphanocapsa
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Gloeothece ( ¥5 #F
Scytonema { X i
Nodularia { ¥ B
Calothrix ( B
Fisherella { & K
Plectonems { & £
Porphyrosiphon
Limnothrix
Synechosystis { 22 il 3 & )
Microcystis ( #H # ¥ )
Chroococcus ( 2 B3R ¥ & )
Myxosarcina{ B A BIEER)
Schizothrix ( ¢ 21 % & )
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