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25 3 &% B % M ( Brachionus calyciflorus ) COI
EEFENTSRMBRELEMSHT

T 4 EE
(PR SASTIREETREALERE JtRMEKRE Jtm  100875;
TEEBERFHAFTRBKEHELNTEE FS 266003)
"AEMESEESEATEEETFREALIRE JLEMEXRE JLE  100875)

RE  FA%HK%EHEE L EXE I(cytochrome oxidase I,COI) & B 5 5| xf 4 7 4 K fo
LR W1 B30 2 ¥ 3 90 B8 i (Brachionus calyciflorus) # B 15 M #AT T W05 4. A4
55| M 4T PCR &3, R 18 7 661bp t9 X F f 87 ¥ 51, /%% /¥ #| &§ Genbank ¥ B. calyciflorus
COL 5l Rl IR HE 3y 82%—93% . 6 MAR W, FRBET S HETH, FRIMMTERE
W ARMEFETA PRI HRA(0.248—0.263) AR —FHRETHZ AALER
B/N(0.002—0.031), BBEHEMONT LN ARBIALAFTHERE, A —-F9 TR Y
MNP AFEF - CRENRE L EAGEAECEN R A ENRERR, EXHH
[ 2 ¥ 4T AMOVA 247, Al £ R B2k 94.09% ;DH-1 5 KM HAEEF N EHEE L
o H—METAEFTREZE, BERFRA, XLAER - HEFEETAXEAAND &

RSP, YA FAURETRAE , FAEERZ QR EEH,

K& ERBREBE COLARAEEY
hESHES  Q178.51

RIS BA R ES I B W
BHEA“ B (RT3 A B b A7 3
REFAEEMNEREXL., HiXTREIYGF
ARG R SO s TR AR FE A —
ML B T a = B, R R A
B BEE R EE B AR s b, B SRR R 2 R &
PRI B 4L, TE Bl— € 2 F R B A
Jal ( Vanoverbeke et al, 1997 ; Gémez et al ,2000) ;%3
—FIAAH, ER DK AUK B IPERT, 45
VKB B (BB HAR ) Y, M BF Z Bl & —
JE BRI, AT 490 1) St 3ol P £ 355 7 R 40 o 44
( Hatton-Ellis et al, 1998 ;Jenkins et al, 1998)

A RFWESHOMEERE TSN R EEE
TEHE £ 2K ( Vanoverbeke et al, 1997 ; Weider et al,
1999 ; Straughan et al ,2000) . SHEFAK4HLL, B

A TE T, AR A R R, H S Rl 2
3% ( Roberto et al, 1997 ; Kotani et al ,2001) , 347
FRBEIE 152 B 70 18 A BEAR R 200 4 ( Gomez et
al, 2000) , R HMEBEZ SN D,
Gomez 55 (2000 ) W A T2 553043 8170 A 6 48
8% B %8 L ( Brachionus plicatilis ) FhEEAR IR 57 i35
REEHFAT 1 400, IR B RSN 7 5 R
ot BP REEEEM. LAk, TR
HEEREE T ANREBMRARE, A XKAK
REMEREFF T EMN R ERHARE, EE
B A= S DA & iF i3 B g iR R WA P A
(B. calyciflorus ) £& vk 40 0, 2 E AL B W&
( cytochrome oxidase I,COI) FE3#47 Lb&E, A4 4
STHRKENA R R BRI S5

* R E (G ERBT A B B0, 62000046804 5, B A, &4, YW, BL A S 4L oh BBV K 2K P2 B, E-
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1 #HE5RZE
1.1 HRRE

2001 4F 3 H 110 A4 BI7EIL 5T IX FIyLiL
PAREATER A M A HEAT SRR, R b o S it ) L3R
1, REEVEF 25 SEMEY R, 76 B4 T HH

HEMERERR N, AMBEB RS/ MRS, T
ARAK PR E SR, ZBRENRY, RS5O
ALH K 0. 2ml BLLE T, B EE 7 B E
T, FBLRE, T -T0CHKEHREER,

1 RHREHERREGRFAE

Tab.1 The sites and time of rotifers sampling

FhEEZAR K& REHHE(E A) LZF 3 45 Ly

BJ = 2001. 10 8 BJ-1,B] -2
CH WAAEIRH 2001. 10 5 CH-1,CH -2

DH- I i A2 ws'd 2001.03 9 DH-1,DH-2

DH-TI WL R 2001. 10 12 DH-3,DH4,DH-5, DH-5,

DH-7,DH-8,DH-9
HH WAL L 2001. 10 3 HH-1,HH-2
1.2 DNA 2 .PCR ¥#f1FEFIME HEW
K Fl Wizard™ E:H 20 DNA 4k X7 & ( pro- 1.3 BESH

mega, USA)$2 B4 bt & DNA (# =465%,2002),
TS50 BB O 0 30l %R R (nuclear lysis
solution ) ,{#i8 , N A 10l & HTREW ( protein pre-
cipitation solution) , B ¥, il A S5 AU R B
0.5ul $%7G (20mg/ml, sigma, USA ) , 150008 B .(»
10min, F b ., 70% i ¥ ¥k %, 15000g & .0
10min, ZIRHET/HEMA 10l TEK,

FIF PTC-100 F1 PTC-200 #&{& ¥F {X ( MIT,
USA) # 47 PCR 4" ¢, PCR Jz itk & (20pl):
dNTP, 200mmol/L; Mg®*, 2mmol/L; # #x, 2ul;
5|4),2. Spmol/L; Taq B 0. 5U, 31 ¥ FF 3 K
LCO1490 ( 5'-GGTCAAATCATAAAGATATTGG-3')
M LCO2198 ( 5'-TAAACTTCAGGGTG AC-
CAAAAAATCA-3") (Folmer et al, 1994) ,

PCR 7=y {#i Fil Concert™ % 8 4fi fk, & 4 ( Life
Technologies, USA) #17 4fi4l,, % #£ 7 pGEM-T®
A& (Promega, USA) |,

féF ABI PRISM® 310 4 {3 3l F 4% ( ABL
USA ) il 2 23 , (i F iR & 28 BigDye™ Terminator
Kit( Perkin-Elmer) , Jr45 FF51 X M3, LL#E H

#] F| DNAstar( DNASTAR ,Inc. 1996 ) ] Seq-
men Fl Editseq F2FF, L4 & DNAClub 35447 %1
SR BB IR M F S B 3R — A A, B
H Clustal W 1.7 #4443, ( Thompson et al,1997 ) %}
Frig I 3T HER o HEFF /5 FI ] Mega 2. 1(Ku-
mur et al ,2001) D it A REEA Z 8 M E R A
B, F A Kumur WS HAERTHR AR TR 2 6]
(38 1% BE BT , 1| <R #% 1 ( Neighbor-joining , NJ ) /&
BEEER, NI SHARE . Q8 g B
Hli R, FEAT 1000 REFER KGR RER BT F
., W Arlequin( Schneider et al, 2000)? w43
F7A% 543 #7 (analysis of molecular variance , AMO-
VA) 77 ¥ Al 5 3t 38 B BE 4346 7K 3 ( F-statistics,
Fo)  LABRFREERRE . RIS 8% ( per-
mutation test) K; KA R H B K Fo W B &M,
2 #£58
2.1 8 COl BEFTIMEA

YR8 Tk 661bp , T4 COI R A
B AL HW T, TBHEL, 7E Genbank H
P47 BLAST LU, Fi ¥ DH-1 th TRy SEEJE R

1) Kumar S, Tamura K, Jakobsen I B et al, 2001. MEGA2; Molecular Evolutionary Genetics Analysis software, Arizona

State University, Tempe, Arizona, USA

2) Schneider S, Roessli D, Excoffier L, 2000. Arlequin ver. 2000: A software for population genetics data analysis, Ge-
netics and Biometry laboratory, University of Geneva, Switzerland
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# 01 51 ( AF499053 ) (R IR P 14 82% , AR HIG
& 5 AF499053 51 (¢ [R) I8 14 93% . #R#E Nich-
olas (2000 ) (516, IE L AEH TR I T 5 h £k
Bk DNA, e 4 N i & B ( Zhang et al,
1996) ,

PRSI AR KA 2, A+ T RBES

BEE, ¥R 65. 6%, £ =BREHFIRA RN
B REARAABR EFE1.23 SR, A+
T WS B &840 5% 56. 8% .58. 3% 1 81. 4%,
AR EITCR B FRHARAE — €KW, DH-1
FhEE COI P31 A + T FEAEMER,

®2 TERRHOEERAR
Tab.2 The nucleotide composition of different haplotypes

H R ATR T(%) C(%) A(%) C(%) A+T(%)  C+C(%) ait
BJ-1 42.2 16.5 24.7 16.6 66.9 33.1 661
BJ-2 42.4 16.3 24,7 16.6 67.1 32.9 661
CH-1 42.4 16.0 25.0 16.6 67.4 32.6 661
CH-2 41.9 16.6 24.7 16.8 66.6 33.4 661
DH-1 38.6 21.0 20.4 20.0 9.0 41.0 661
DH-2 38.4 21.2 20.4 20.0 58.8 41.2 661
DH-3 42.1 16.5 24.7 16.8 66. 8 33.3 661
DH4 42.4 16.3 24.8 16.5 67.2 32.8 661
DH-5 42.4 16.3 24.8 16.5 67.2 32.8 661
DH-6 42.4 16.5 24.5 16.6 66.9 33.1 661
HH-1 41.9 16.8 24.7 16.6 66.6 33.4 661
HH-2 41.8 16.6 24.8 16.8 66.6 33.4 661
iy 41.6 17.2 24.0 17.2 65.6 34.4 661

2.2 HMBHEECHERIN

FE37 ARER R ALAE 15 AN RILE LA 163
PAEFAL , o SO 24. 6% ,7E 6 Tk,
SRR TRt A T B, S B 97 A,
B T2 A TIEARGRE , ZEA S BRI 1,
AR R B BUE DH-1 Rp R 5 Ho A Fh BF 450
Bz A, FRENERM R B, DH-1 FAHE TR
(DH-1 1 DH-2) FU{E5E 372 i E R A 8 (T—
C) , RERILEZE,ARA SR 35 A, PR
PEALR 1S AN ol 22 4 B 13 4

AR TR 2 (6] #1844 BE T 7E 0. 002—0. 263
ZIE (% 3) 5 [Fl—Z 45 R0 R Z [A] )38 1% BE B 4%
/i, DH-1 1 DH-2 2 0. 002 ; HoAth S 5088 2 f8] 938
fEBEE N 0.005—0. 031, A[F)ZE 15 FEdh I8 36
f&BE B EE K, DH-1 F1 DH-2 &5 HiAb 83708 2 [8) iy

EE B 0.248—0.263 Z[H],

FIFH AMOVA #EATFH BRI (& S5t Srifr. & F
HZEE AT, BT RBELLA4,
DH- | SHAMFR R Z ML 2o 8B B
CH.DH-I1'’Ffn HH 43 A 5 41, % BI 3 005 41,
ST RAEW, AR ERH -32.77% (P <
0.01) , HNFBEZ (A H75.19% (P <0.01) , ¥
WY Z RN 57.58% (P <0.01) , ;X W Ib4l
(6] B 188 £ 22 5 B ARG T ) AL P e B [R) i 45 22 37
HRFERTEH DH-1 5724 3 A4, % CH.CH-1 .
HH.BI 44 10 A, SrinsiREm A E R
$794.09% (P <0.01) , A FBEZ 624 3. 33%
(P<0.01), FEE NN 2. 58% (P <0.01),
X AR FEYHARERA U8R RE
i
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11111411 1111111111 1111122222 2222222222 2333333333 3333333333

11112222 2333444455 5666677788 9900122222 3445666778 8899900122 2334567779 9001111233 3444556677
2303581256 8013235817 8036723547 4689101367 8136158780 3626814602 8150810361 4032578703 9568176928

BJ-1 CCTACTTATG GTGTTTAAGT TATTTGTGTT TATCTTTGAA CCTCCATAGA TTCTACTTGA AACATATATA TAAATTTTAC TTTATACATA

B2 . i e A. ... T..... ..... T e
CH-1G. .. T..TGA .......... . ... .0t e, AL L.CT...L. Too..... Cooinn i
CH-2G. .. T..TGA .. ........ ...ocivvn. -, C...A.. .CT..... ..... T..C. .......... Cooo i

DH-1.G.. TCA... .C.C.CTCAC CTCCCACAGG CT. TAACCC. AT.TTGAG.C CCTCTTAG.T GT. TCGCTAT GCTTACCGGT CCCTAGTT N
DH-2.G..TCA... .C.C.CTCAC CTCCCACAGG CT. TAACCC. AT.TTGAG.C CCTCTTAG.T GT.TCGCTAT GCTTACCGGT CCCTAGTTCG

DH-3 ... o e A ... T e Coooii Lo
DH4.......... Ao AT Tooooo oo, T i t
DH-5 ... i e VR T...A ..... T
DH6.......... CCTG...... e et k. ... T..... ..., T e
DH-7..C....... ... .. A ... T..... Coor Cooiinn
DH-8...G. ... v i e T T s Covvvinnn it
DHY.......... ..., Goovvr i e VN T Coo i
HH-1.......... COTG...... .o et [ T e e
HH-2 .......... .. oo Gooovvr i A L CTo Coo

3333444444 4444444444 4444444445 5555555555 5555555555 5565555566 6666666666 666
8899011112 2344455566 7778889990 0001122333 3444455567 7888888800 0123334444 555
1409514570 6514703525 0170362682 4783759245 7036958976 9023567803 6843691258 457
BJ-1 ACTATCTATT TATTATATTT CAGATTTTAT ATCAGCGATT AACTCAACTA ACTTAACACC TTATTTTAAT CTA

BJ2 ... C o e e G
CH-1 .. i i e A . o T... ... G...... ...
CH-2.......... Gt e s Gevoov e e G......

DH-1 TTGTCTGGC. CGCCGCT. CA . TA. CGCCTC CCTGAA. GGC CGTAGCGTGT GTACT..CTT CCTGCA. TCC TCC
DH-2 TTGTCTGGC. CGCCGCT. CA . TA. CGCCTC CCTGAA.GGC CGTAGCGTGT GTACT..CTT CCTGCA. TCC TCC

Bl ARZATE COIFF3 2 RA A
Fig.1 Variable sites among COI sequences of different haplotypes

BRR IR A e B R AR [RI t J AE  8L
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Tab.3 The genetic distances among different haplotypes

BJ-1 BJ2 CH-1 CH-2 DH-1 DH-2 DH-3 DH4 DH-5 DH6 DH-7 DH-8§ DH9 HH-1 HH-2

BJ-1

BJ-2 0.008

CH-1 0.020 0.022

CH-2 0.023 0.015 0.012

DH-1 0.250 0.248 0.261 0.259

DH-2 0.252 0.250 0.263 0.261 0.002

DH-3 0.008 0.009 0.018 0.022 0.252 0.254

DH4 0.009 0.002 0.023 0.017 0.250 0.252 0.011
DH-5 0.012 0.005 0.026 0.020 0.254 0.257 0.014
DH-6 0.017 0.009 0.031 0.025 0.254 0.256 0.018
DH-7 0.008 0.009 0.018 0.022 0.248 0.250 0.003
DH-8 0.008 0.009 0.018 0.022 0.252 0.254 0.003
DH-9 0.008 0.009 0.018 0.022 0.252 0.254 0.003
HH-1 0.014 0.009 0.025 0.021 0.250 0.252 0.012
HH-2 0.009 0.011 0.014 0.017 0.248 0.250 0.005

0.006

0.011 0.012

0.014 0.011 0.018

0.014 0.011 0.018 0.006

0.014 0.011 0.018 0.006 0.006

0.012 0.011 0.006 0.015 0.015 0.015

0.015 0.012 0.020 0.008 0.008 0.007 0.014

R4 AOMBZENBESUEE(F,)
Tab.4 Fg values among five populations

BJ CH DH- 1 DH-IT HH

BJ
CH 0.736
DH- [ 0.989 0.987
DH-1 0.190 0.599 0.975

HH 0.500 0.610 0.988 0.219

AR Y18 7 B B B A5 BT R Z R (9 NI A (1
2) NI RTE BB AL B, 3R AR EY, [J—
P [FI WAL A R BETE AL B B AS JR)
3 TitE4it

BT RGN, B 1 DNA 53, fE8 A8 R
HUIREL, DNA j#47 PCR 3 R EIMFH S LIRT &
ROFFIML, FREME, IR EFER g
R COl F3,
3.1 ARAMAEEBERANESESK

FolHEEUMBEZ R AE —EBE MR LS
1,18 B] M5 DH-I 2 (Al F 8K, M
0.190(P =0.016) , % fet s 38 v/ B 43 40 % L gt 1%
ERTEREFRAN, FEERE R W B %
FRi. MAN RHBEAREE N OEN, £
WA Z BIBARTE AR S ##A . 3% 5 Comez

93 I_ CH-2

— CH-I

I— HH-2
BJ-1
’_ ,

DH-7

52

53| DH-3

- ,—— DH-9
L

DH-8

66

DH-6

I— HiH-1

61 “ BJ-2

(,0'— DH-4

L DH-5

86

0.11 | DH-1

100 L DH.2

K2 SSEEMBNEEEREL R COl AR MR R
Fig.2 Neighbor-joining tree phylogram representing the

relationships of B. calyforious COI sequences
# b 87 bootstrap 1000 MEIRWBIEH; + BRATF
REMRIBEK
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(2000 I BF 5T 45 R A BT A [F], Comez TA Jy Ffi ¥
2 [a] e 2 4 BRI, 75 BERER 0L A1 P T A 1 A
i A

FILMIAELE B A 2 H R AR
BN, BB RFEEERK, LAHE
SFert R ST R AR AT, R oK WA,
MR FA A B BB KR M= 4 M, Jenkin %
(1998) A RBRAKFLLASS, X A5 Bt o] BB K A2 TG
¥ HESh e K B PO B B, A T BEL LB S [] 3, IX. 9
FEFM ST 54, De Meester 47 (2002 ) WA B 1EK
BT, AW E M Z B R ZEEY L BF
TEEREE R BOMERERN . X FRILHEZ
EEERENREETETHEATRR.

7e DH- U 5 HH ##¥ (8] (38 1% 734k LA/
(Fg =0.219,P =0.049) , X 5 R W FIBLH 4 4038
PLEA XK, 720 2 60 FA T, HH AR Y
S RILAHE (B F5,1996) , 18 Bi/K R E7EH,
A SR R R B A YR, At
K ESMAREHEER AT HNEREA,
CH Fif HHAFBES (Z /0L LR (R 4) , X o]
BB Hop 7 Ak B[R] 06, K BIFE B4R (1542
) IR BRI, A 460 ZEMF 8, T FHALK
BRI AT

SRR, BIEE B M BN BRE SR
S H b0 & R RIZ B XRHFAHE,
XBREAEANEEMNETFEEFEMH, DeMeester
(1996) B T — /MBI B MERRZ HBAE
HEMER, MM EAEERROYT 8,8
ERRFMEHE, AREH TEZREMMEE
P F R 2 T kA, T IR TR A B
HER . HAAREEHFNAEYE FEFEXER
FMBRESREMERENEEES, LY
HraEsfEtEr ER R B %
WERE. Bt R AR ES SRS,
WEHE A T N EENER.
3.2 AEFEVELBREAMNBEIN

ERERR BMHE, R UFEERHY
MIERAR AR (R R) ZHGEEEESM
534 (Comez et al, 2002) , LREFRLERH, A
R (G R) ZBIERE HE RS EFE
HER(Comez et al, 1997, JF 4,25 ,2000 ; H iF-
IL%%,2003) , King 4 (2001) E45 T KT Mk
Rt IR, IR T T 2B A g

% (incomplete genetic discontinuity model) Fil 58 2
1A A % 22 #5 &Y ( complete genetic discontinuity
model ) e fE B[R A AL MBI, 3 FI R
PR B Sfe g R 315 (R A PR AU 7 e i o B ot
Rt feet FAELAE

ABFFTA B, FR A [F] 2158 A 2 8 Y 4%
TRER, RAETHERZEBEER K Z
K, W R B B RAEE A RKE
PR, A [A] 9 2 B R SE AN [R] 338, 3SR R A
AR, ARIMEEBZ RIS AAEFHE, REK
PRBR B R A R 1 B 1R A AR Y TR & (Harison,
1996) ,EERBER A LG ETRNEK
REETREARENEREREE BREE, RN
REME,

Bt B R R RIEY I B
P, FMULITE R TAE: (1) RERR P AR K
FERRAR BN, W€ K B EEH TS, TS BEER
HiRo TR ZNTHE M PR R A E R B,
(2) AR B ERIA R A 3 A R 31750875 (3)
A RERBNMEZ BEGFEEERE, X
ENEEAEBHTIRALR .

TR AT RE IR R 0T, N5 5
WHEE. RERME, TR~ , F A
FZEWHMET R, 2T ZHNEFTRSE
FELHRE W AE R N, EFFRIRIR
B R, F5 SRR (R BE RS TR AP (94 &, T ELR
ENBEERSER, TNEEKGTBAEEE
FE, 2B BB LR,

Bt P EB R KA Y BT B 5T
BGAERIBIRR REER S REMRFE
FERmREH R T AR BY; T ER-EBE s Y BT
% B 2 B B 0% 5% 7R 8 0 A R SR LA B, B
iR A

$ £ X ®

W, MG IR, Bk 40,2003, =AM A RE R B4
KAE TR B, MY, 14(4) :565—
568

FEMade , BHE K, 2000. B RE B MBS KE
. FEEE SR ,31(1) :23—28

BHofh, AR08, #%,2002. 52 134 DNA £ R H

FRER CHLME I TERFIIWE. shEf
%,23(1) :81—83
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De Meester L.,1996. Local genetic differentiation and adaption
in freshwater zooplankton population: pattern and
process. Ecosience,3:385—399

De Meester L, Gomez A ,Okamura B et al,2002. The monopo-
lization hypothesis and the dispersal-gene flow paradox in
aquatic organisms. Acta Oecol,23(3).121—135

Folmer O, Black M, Hoeh W,et al,1994, DNA premiers for
amplification of mitochondrial cytochrome ¢ oxidase sub-
unit [ from diverse metazoan invertebrate. Mol Mar Biol
Biotechnol ,3 ;294—299
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SEQUENCE VARIABILITY OF MITOCHONDRIAL COI REGION AND
POPULATION GENETIC STRUCTURE OF ROTIFER BRACHIONUS CALYFLORUS

DONG Yun-Wei,NIU Cui-Juan'

( Laboratory for Biodiversity Science and Ecological Engineering ,Ministry of Education , Bejing Normal
University , Bejing ,100875 ; Key Laboratory of Mariculture ,Ministry of Education ,Ocean University of China,
Qingdao,266003)

' ( Laboratory for Biodiversity Science and Ecological Engineering ,Ministry of Education , Beijing Normal
University , Beijing , 100875 )

Abstract

Phylogeography structure of Brachionus calyflorious populations sampled from several lakes in

Beijing and Jianghan lake region were studied on mitochondrial cytochrome oxidase subunit I gene ( COI) par-



http://www.cqvip.com

D000 http://www.cqui

com

480 B ¥ 5 #W B 5B

tial sequences. 661bp of the COI gene were amplified and sequenced. Sequences were moderately A + T rich
(mean A +T content =65.6% ) ,and the mean A +T contents were 56.8% , 58.3% and 81.4% in the first,
second and third codon positions of the genetic codes,respectively. The A + T contents of DH-1 and DH-2 were
lower than those of other haplotypes.

15 haplotypes were identified from 37 samples with 163 variation sites. According to the sample time , these
haplotypes could be divided into two groups, “March” and “October” . Most substitutions of nucleotides occurred
between the “March” group and “October” group. On the contrary ,there were fewer substitutions among haplo-
types within the same group. Calculated with Kumur 2-parameters model by software MEGA , pairwise sequences
genetic distances among sequences ranged from 0. 002 to 0. 263. Pairwise sequences genetic distances among
haplotypes sampled in same season ranged from 0. 002 to 0. 031 ; however, genetic distances among haplotypes
sampled in different seasons were rather high,ranging from 0.248 to 0. 263.

There was no shared haplotype among different populations. The population genetic structure among differ-
ent populations was analyzed with AMOVA method using Arelequin software. The genetic divergences between
the “March” and “October” group, among populations within same groups and among haplotypes within the
same population were 94.09% (P <0.01) ,3.33% (P <0.01)and 2.58% (P <0.01) , respectively. According
to geographical position, populations sampled in October were divided into “Northern” and “Southern” groups.
Genetic divergences between the “Northern” and “Southern” group, among populations within the same groups
and among haplotypes within the same population were —32.77% (P <0.01),75.19% (P <0.01) and
57.58% (P <0. 01) , respectively. Most genetic variations occurred within the same groups. There were rather
strong gene flows among B. calyflorus populations in Beijing and the lakes in Jianghan region. The results
showed there was no positive correlation between genetic and geographic distances.

Neighbor-joining tree phylograms also showed that there were apparent genetic divergences between the
“March” group and the “October” group. Furthermore, the neighbor-joining phylogram of these sequences
showed that there was no localized differentiation.

The Beijing lakes are far from the lakes in Jianghan region and there is no direct surface connection be-
tween their water flows, suggesting the importance of other environmental factors in the gene flow process of the
B. calyflorus populations. Future research should consider the role of waterfowls and winds on the gene flow of
B. calyflorus. Some researchers have speculated that sometimes there is no direct relationship between popula-
tion migrations and gene flows. When organisms enter new habitats , population growth was dominated by biotic
and abiotic factors,if the environment proved unfavourable the population would decline or become extinct.

The apparent genetic divergences between the “March” group and “October” group suggested that there
were several kinds of genotypes of rotifer resting eggs, all acclimatized to different environments conditions in
Donghu Lake, Wuhan. Along with varied enviromental conditions, resting eggs of given genotype would hatch in
turn, so the genotypes of free-living rotifers would change in the lake accordingly. This hypothesis could be ex-
plained by the incomplete genetic discontinuity model and complete genetic discontinuity model. Researchers
should , therefore , take into consideration the effect of sampling date on the phylogeographic structure of zoo-
plankton when carrying out this type of investigation.

Key words Brachionus calyforious ,COI, Population genetic structure
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