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Abstract: Investigation of the genetic polymorphism and systematic evolution in domestic ducks
by the structure and polymorphism of mitochondrial DNA. The 667 bp control region on mito-
chondrial DNA from 106 domestic ducks of 9 breeds was sequenced. The result showed that con-
tent of nucleotide A,C,G, T were 25.6%,33.3%,15.2% and 25. 9%, respectively. There were
34 polymorphic sites (5. 1% in total analyzed sites). The transition, transversion, and insertion/
deletion were found in this region. 31 haplotypes were defined in this study, in which A7 was ma-
jor haplotype in ducks and shared 9 haplotypes among breeds. The haplotype diversity(Hd) and
average nucleotide diversity (Pi) were 0. 798 and 0. 28%, respectively. Hd was the highest in
Jingjiang Sheldrake, followed then by Youxian Sheldrake and Enshi Sheldrake, and lowest in
Wendeng Black duck. Kimura 2-parameter distance between the breeds is 0. 001 3—0. 004 4. A

Phylogenetic analysis of the 31 haplotypes identified that there was only one distinct maternal lin-
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eage in domestic duck breeds and revealed that no evidence of contribution of Anas zonorhyncha

to the maternal origin of domestic duck breeds.
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Fig. 1 Variable sites in mtDNA D-loop of haplotype

of ducks
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Table 1 Base substitutions of D-loop sequences in 9 duck breeds

vy i o 0 e X FIL A0 B X EAVAT S Ce G CoG

Breeds Transitions Transversions Insertion/ Deletion TCA) ACT) T A
EHERY Gaoyou Sheldrake(GY) 9 0 0 4 5 0
H M Caohu Sheldrake(CH) 10 0 0 4 6 0

WEFG FEMS Huainan Sheldrake(HN) 14 0 0 7 7
5 FHFE TS Mianyang Sheldrake(MY) 11 0 0 4 7 0
YT JRHS Jingjiang Sheldrake(J]) 24 4 2 9 15 4
B BET Enshi Sheldrake(ES) 31 0 0 11 20 0
L RS Weishang Sheldrake(WS) 5 0 0 1 4 0
B S Wendeng Black duck(WD) 16 0 0 5 11 0
Mt BB Youxian Sheldrake(YX) 27 2 0 11 16 2
41 Total 147(94.8%) 6(3.9%) 2(1.3%)




11 A AR IR D-loop [X 43 M1 51 5 Rk 15 2 25 5 R G5 it Ak 1171

2.1.4 9 Uy g AP 4RI IR DNA D-loop Hf%
B A B B BRI S o A LR 2, 31 b B Y
i, A7T.Z3.724.729.7212.,713.7215,7218.7224 9 F N
M AR, AT A5 B IR EUR 2 SR B 46 1K,
R 9 A MG i A R AR AL 5 G SRR A
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Table 2 Number of D-loop haplotypes in 9 duck breeds
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A5 i It LRI SRR | 9 R RIS | S SRR |
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HEE &N

2.2.1  9ZENG SN BB A T IR
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HLRR MY 1.9500. RUME BR MY 1.50%0, Bl 1l R 7Y
13506 LG | pi SRR S L 315 P JRR 1 K% ey S 5 2 2y
10500, SCE RS 0. 60, VL JRR 1 Ak 2R 11 A4~
PR Z 8] F 2 81 R 22 v (KO de K O 2,970 Al

2. 923, R ZFEE (PO 439k 0.004 6 F1 0. 004
Ao XFIAE B 9 KW F D-loop X JF7 41 2k H
Tajima’s D {HE17 PR 56, 26K 56 39 AN B 25, 7°F
Bt RAE . UL S KNG TR 25 B Y
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Table 3 Haplotype diversity, K and Pi of D-loop in 9 breeds ducks

i FEARE BARERIEL No. AES{7aSth/ % HfERILk/ % WA R Z A B FHBE BERZE Tajima’s D
Breeds Sizes Haplotypes  Variable sites  Haplotypes  Haplotype diversity 2% K F:F Pi

GY 12 6 1.05 50. 0 0.81840. 096 1.212 0.001 8 —0.987 6
CH 13 6 1.05 46. 2 0.64140. 150 1.282 0.001 9 —1.244 2
HN 12 6 1.05 50.0 0.86440.072 1.697 0.002 6 —0.556 4
MY 12 7 1.05 58.3 0.84840.104 1.545 0.002 3 —1.304 2
JJ 13 8 2. 40 61.5 0.91040. 056 2.923 0.004 4 —1.460 9
ES 13 8 1. 50 61.5 0.88540. 070 2.256 0.003 4 —0.483 1
WD 7 2 0. 60 28.6 0.28640.196 0.571 0.000 9 —1.237 2
WS 12 7 1.35 58.3 0.77340.128 1. 985 0.003 0 —1.001 3
YX 12 8 1.95 66.7 0.89440.078 2.970 0.004 6 —0.768 6

2.2.2 9NFEMEFZ ARG 9 K5
Z A K TR & DNA /K10 Kimura R0 500 5
T AL A T IL . 9 AN R i) i £ B B
S 0.001 3~0.004 4, M E BRI 5 5 VTR

IS5 R Tt R RS REL it S AR SF) YJRR RS 35t 1% P g AR X A
IR T S5 SIS 5975 JE RS | v I LA % B T8 9 33t 1
B BN
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Table 4 Kimura 2-parameter distances (above diagonal) and standard error (below diagonal) of D-loop in 9 duck breeds

i A Breeds GY CH HN MY JJ ES WD WS YX
GY 0.001 8 0.002 2 0.001 7 0.003 2 0.002 7 0.001 4 0.002 4 0.003 4
CH 0.000 8 0.002 3 0.001 8 0.003 2 0.002 7 0.001 4 0.002 4 0.003 4
HN 0.000 9 0. 000 7 0.002 2 0.003 5 0.003 0 0.001 8 0.002 8 0.003 5
MY 0.000 8 0.000 8 0.000 8 0.003 0 0.002 6 0.001 3 0.002 3 0.003 3
JJ 0.000 9 0.000 9 0.001 0 0.000 9 0.003 8 0.002 7 0.003 6 0.004 4
ES 0.001 0 0.001 0 0.001 1 0.001 0 0.0011 0.002 3 0.003 2 0.003 9
WD 0.006 O 0.000 6 0.000 8 0.000 6 0.000 8 0.000 9 0.001 9 0.002 9
WS 0.000 9 0.000 8 0.000 9 0.000 9 0.001 0 0.001 1 0.000 8 0.003 8
YX 0.001 1 0.001 0 0.001 1 0.001 1 0.001 2 0.001 2 0.001 1 0.001 2

2.2.3 ZFMLRLIK DNA D-loop J7 41 1) % 4% & &
2t 1 Blast & 3L E ) 106 2575 R T A7
AN IR E W57 H) 1 GenBank & F 1 FF A E , &
f #0714 B) A4 (GenBank J¥ 5 & 3% 5 K
AY506875-506876) , BLff Y 724 R} A8(GenBank 7
H% 5 AY506887) . 55 A N GenBank | 3K 15
K A T YN AR AL EB 4% 3k 15 A [ 4 bz /& DNA D-loop

3 (Anas platyrhynchos) 1 3 4~ .70 % (A80.,
A86 . A79) . W BEWE MY (Anas zonorhyncha) HJ 3
A~ B 50 Bl ( GenBank & % 5 O AY506873,
AY506874 il AY506904) Fil 5 P 5 3k 19 &% % 0L A 3
ANHITAL AL7 (A18 A3 LR M T M 45 5 R
(B 2). BT WIMBERERE Y 3 A HoCHl g T R
B, P it o 2 8] vp oK S e i



11 A AR IR D-loop [X 43 M1 51 5 Rk 15 2 25 5 R G5 it Ak 1173

O
720

Z11

O
)

O
78 5

O
722

N

5

Ly

A9

Wi =020

2 T LN

Q
716

726

AL F O B AR AU AN B 9 AR R LTSRN GenBank 3145 1) 5145 1

Amount of haplotypes is corresponding to proportion of round. -

indicate haplotypes that were not sam-

pled. []. Indicate haplotypes that were acquired from GenBank
B2 REZHifk DNA D-loop BERLEXRLIRM%KE
Fig. 2 Unrooted network illustrating the phylogenetic relationships of A mtDNA
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s bR R 2 [ (Numts) — /N 600 bp,
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AU RENEARA K A TR (XD,
TE WSS I 4 eI o 25 A DR T 37 (X0 45 5% ) 4 )
AR Z (B TC I %% 2 2R . (5 32 ) AR 1 5L 0 A A 1) FR
il s 2 UL N BE 58 4 HE B AR R 37 (IO 5t 46 A AR 22 [
RIEAEFE R A . A S VL B AR [R] i ol 5% 06 3t £
Z M RZE BT TIRFNX (AR
Hnb b,
3.1 9 ANRMREFLHKE DNA D-loop RF 5T F
EREFRSHEE

ABFFRME T 9 ADFM S AP 106 ARk
& DNA D-loop 53 K2 667 bp 1) 245 X, 78 i Fl
() R N R R IR BE AR 7, 340y 667 bp, B R R
UG 40 B A A/ BR 4 Tl DU R O 3L X

I EEY E MR —8. R ATTIFAZEE
FRmTGHCHE. MHC TR EHEERMA
Ivi) 1) G o s 75 21— S 25 R0, 3 i 4R I FL B
PR R s 1 R S 5 Ak T, 1
Ab Ry iS5 B C, 1 AR #ESE 6 AN FEE T, 9 4>
vt IS LA TR 22 AR B SR RS ALK (0. 286) 4t
FOE W R A R B (0. 773~0.910) , A RFSEAL
KB T ASFE OB R G B R 2R B B AR A

FER BRSSO B L 9 S S 5 Rl R Y
L Sk Mg X BB . AR BT A 106 4% V1 I 40
DNA D-loop ¥ B& 748 5 5 & A 76 5'4 371 bp
JU P 33X A Kulikova 865 4 38 (9 ]I K Bl & B
P 152 FORS 948 S5 5 K% A 54 351 bp i [
WA A A . 55 521 A7l 28 S0 B AR R, 55 Sh A
WFFE 0 ML B AE 428,478,483 .550 FI 566 il B A
BRI AE S, fHAE 639 F1 661 i B AR WL R AL F,
16 211 f 8 A WA B A Bk HAE 167 (8 0
& N0 SEPNES DA e =

9 AN i Al mtDNA {34 R 2
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(2.16 YO, @& T 2 (<< 0.001% HU [ A%
(0. 1229 3l . Kulikova 2542 18 2K A F
WIRAF IR 22 Sk 3 4. 3, W I b3 & 3k 19 4% 47 1k 2
FEREIR 0. 8300, FREIX 9 AN KNG TR - B A% 1T R 2=
0. 28Y) KT Kulikova 25 iy 4fiE , BH £ 2 2
H T OB RS % R 2 A BRI . BRI IR
ZFEREEIR R, [F]— R K1 mtDNA #fK 5516
PR AR, B A BE LR . X S HERE
EPAR e S G

3.2 9NREBFAMZEREES

FIHZRL A D-loop X #EAT 1 43 1388 1% 43 Hr S
BT B R ACE B 53— AN R B R 7 ik
FAE DNA FAS R 5 038 A5 B g d 2 A —
FERY o ASIFFE AR R AR 2 1K S ez 3% ]
A8 Hby DX 11 33K 6 G o A 22 ] ) 35t A% BE

AT LA BH A A 2 . FR D & 2D PG A T G kR 5
W51, MBI I b g X SR AT T A T X Y ik
B R 0 WG 5 bt 32 2R AR X — i B
JI ) o S A AR B () AS 3 T4 . 3 AR N T N iR
F AR AP (1 B0 F 3k 22 b i AT D 22 ) B 2 22 2 R
(45 b B (E) 38 A B B A aE— D 4R . 9 DK
ol ) LA AR ) 2% R A BT — T 0 S LB — P AR G
R — B4 2B A B DG R W UL T ]
AT BEAFTE A 1Y JE DR 52 A {68 745 o ol 1] 352 4% B 26 446
Ramirez %4 5%t b 5 8 A1 v [ g 7 1 35 11 3 19 114
D-loop FI#B4r rRNA JEH 7 51 #E 17 18 L 38 0F 5% » 45
& B AEAT M B A B b RS RN R SR
D-loop AH{LE T2 35 5] 99. 8%,

9 A~ fb A Z ) KL T 2k i& DNA JKF 1
Kimura X 2 #5145 15 5 48 5 7 Bl 24 0. 001 3~
0. 004 4, G rb e EL R 55 900 VL R R it JRR RS T 7 R
FOES RS B TS 35 42 BE B AH X 458 A, T S8 R 5
FHBRI oy IR HG L K S5 351 109 38t 4% BE B 80/ B RR
BRES 55 S R it R S b [) AN SR B 2 KU T HL
PRBE B A AH R AT . A NS A A 2 JEL it JRR S AR Y
JRRFRSS by 37 A O AN O 2 35 4% B AR R 5
Tt i Ak /0 K5 RS ML IXC N 5 P R T AR AR L L A
DU A L 3 75 AR AR T R SR 1 b B 5 L 41 sl A
EARMBERGZN ., B L F AL SRR st
1% E B AT H5 /0N o YAk B TR X A R T v 2 ol )
W8 35t 127 BE 5 A T T LU 5K Y Ak B (R AR R AR K . i
L A DB Y P 7 1S A O TT BB R T AR R T L A

U 25 S Pt SR T AT A, B % R Z20),
Z11.728.722.7226 Y& T b 4k it B 0y B4 RL L 1 A
Toe 3 Y PR TR AT AR S EI B R 720,711,728,
222,726 Fr i W78 S W R U 2 B8 LA AL AT
T Ak 1) 3 2 BALRE AR A B i) T RE ARG
3.3 INKBEMHYRSEMMASEIREL

Avise 7l Johnson 455 Xof AH [F] {3 B 28 hL
& DNA D-loop [X i J¥ 51 F 75 €. 4 2% W1 . H i it A
RS RO P BRAL RLAR  REE A R KL B
AR 1 BN 2 RY, RRHE A WA d R )Tz
i o AR 30T P A B 5 b R e AR —
BTz S5 o e R . TR SRR B ER 43 545 Y AE A
TRTHim . W A28k JE T R AL BENE
e —FR5r 8 TREK A — B TREKL B &
TR B BREME R R EE 2 o0 A e L M L o3 A 1
WMAR D s Kulikova 20N 7E M Y 326 4% 1 b IX & 2R
T 3R T REE B A RAL B S AHIX A48 SN [
FALZEMW, B 117E GenBank % 5 5k AY506873,
AY506874 F AY506904 ,

7P 14 2% 3K W8 AT LA T S0 L oA R R R
T S 2% 28, 5| AR RS A VY 22 05 8 R0 24 M K
MG 358 . Bk I 8 2 DX I e v [ AR b X3, H A
T LA B A 25 07 328 7 b, DX 1) g 08 5 A, R I I 1 K 1
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