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Study on Genetic Structure of Domestic Duck Populations in Middle China
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Abstract: By using microsatellite markers, the genetic structure of six domestic duck resources
distributed in Middle China, including Huainan Sheldrake, Youxian Sheldrake, Linwu, Jingjiang
Sheldrake, Mianyang Sheldrake and Enshi Sheldrake, was analyzed in this experiment. The re-
sults showed that the mean heterozygosity of six duck populations was 0. 580 1, the highest of
which was Jingjiang Sheldrake (0. 551 2), and the lowest was Youxian Sheldrake (0. 603 5). The
value of heterozygosity reflected the rich diversity of those populations. And considerable popula-
tion differentiation was observed by F-statistics analysis and 22. 5% of the total genetic variation
came from population differences, this result firmly affirmed each breed was of its own genetic di-
versity. The D, genetic distances suggested the longer differentiation existed among those
breeds. Based on the distances among those populations, the results of NJ clustering were
formed, the first group was Jingjiang Sheldrake, Mianyang Sheldrake and Enshi Sheldrake; the
second group was Youxian Sheldrake and Linwu; the third group was Huainan Sheldrake. In
terms of the results, those could provide not only basic molecular data for the research on the

characteristics of local breeds in Middle China but also scientific basis for the conservation and u-
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tilization of those breeds.
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Table 1 Indexes of genetics of 28 microsatellite loci of 6

domestic duck populations in Middle China
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) Number of  Effective number {5 B & &
Loct alleles of alleles Average PIC

APL2 11.000 0 6.226 4 0.819 0
APLI11 11.000 0 6.192 9 0.818 0
APL12 7.000 0 5.827 2 0. 806 0
APL23 7.000 0 2.2555 0.497 0
APL26 7.000 0 5.413 9 0.790 0
APL36 9.000 0 3.111 3 0.622 0
APLS83 5.000 0 3. 647 4 0.683 0
APLS82 6. 000 0 4.525 0 0.750 0
APLS81 4. 000 0 3.246 6 0.636 0
APL80 9.000 0 7.139 2 0.844 0
APL79 5.000 0 2.088 5 0.407 0
APL78 4.000 0 2.526 4 0.523 0
APL77 6. 000 0 2.525 4 0.526 0
CMO12 8.000 0 6.964 8 0. 840 0
CMO11 4.000 0 2.990 2 0.619 0
APHO1 9.000 0 6.580 4 0. 830 0
APHO7 5.000 0 2.974 4 0.625 0
APHO09 12.000 0 7.226 6 0.832 0
APHI10 10. 000 0 7.687 8 0. 857 0
APHI11 6.000 0 4.260 0 0.730 0
APH14 5.000 0 4.470 2 0.740 0
SMO6 6. 000 0O 4. 374 6 0.7350
SMO7 6.000 0 3.326 3 0.647 0
SMO9 5.000 0 3.688 6 0.692 0
SMO10 4.000 0 3.534 1 0.665 0
SMO11 6. 000 0 3.584 0 0.674 0
SMO12 8.000 0 3.061 0 0.617 0
SMO13 7.000 0 4.757 8 0.764 0
Mean 6.857 1 4.435 9 0.699 6
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Table 2 Estimation of average genetic parameters of 28 microsatellite loci of 6 domestic duck populations

T 4 i Fx TSR R TR PSR RG ) THRBERGE
Populations Abbreviations Average Na Average Ne Average Ho Average He
(ET‘%TJ?/T(‘?L% HN 3.8929+2.543 5 2.8458+1.4207 0.852440.2894 0.573 040.204 6

Huainan Sheldrake
I I3
{&E\*ﬁqﬂ% YX 4.178 6+£2.524 7 2.79894+1.3802 0.752540.3621 0.551 240.241 6
Youxian Sheldrake
I 2 -

Li LW 3.928 6£2.226 6 2.844 241.3771 0.766 7£0.3828 0.551 940.256 5

_inwu
I VTR 15

. ﬁj( RIS JJ 4.071 4+£2.3716 3.118 4+1.667 9 0.861 940.2506 0.603 540.183 4
Jingjiang Sheldrake
. 5 B MY 3.821 4+2.2942 2.997 0+1.4320 0.858 140.261 2 0.601 140.179 2
Mianyang Sheldrake
=K I
B 1Y ES 4.250 0£2.473 9 3.127 8+1.640 6 0.830 84+0.279 2 0.599 840.196 2

Enshi Sheldrake
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Table 3 F-statistics Results of 9 domestic duck populations of 28 loci

Jé& {3 Loci REIR I 52 R AR F SRR BF, FEA L R B F R IEF I Nm
APL2 —0.152 1 —0.118 1 0.029 4 8.241 5
APLI11 0.088 0 0.104 6 0.018 2 13.475 4
APL12 —0.212 4 —0.181 5 0.025 5 9.550 5
APL23 —0.113 8 —0.056 2 0.0517 4.586 5
APL26 —0.416 0 —0.224 7 0.1351 1. 600 0
APL36 —0.473 0 —0.441 9 0.0211 11. 589 4
APL83 —0.969 9 —0.354 0 0.3127 0.549 5
APLS82 —0.8337 —0.166 2 0. 364 0 0.436 8
APLS1 —0.974 1 —0.450 2 0.265 4 0.692 1
APLS0 —0.006 2 0.0301 0.036 1 6.665 7
APL79 0.819 0 0.839 1 0.111 2 1.998 1
APL78 —0.648 0 —0.643 9 0.002 5 98.015 9
APL77 —0.795 4 —0.6197 0.097 9 2.304 3
CMO12 —0.0019 0.084 1 0.085 8 2.663 5
CMO11 —0.768 7 0.565 9 0.754 6 0.081 3
APHO1 —0.378 9 —0.140 3 0.173 0 1.194 8
APHO07 —0.586 6 0.453 6 0. 655 6 0.131 3
APHO09 0.014 0 0.099 0 0. 086 2 2.650 7
APHI10 —0.457 6 —0.133 6 0.222 3 0.874 8
APHI11 —0.505 6 —0.2667 0.158 7 1.325 3
APHI14 —0.691 8 0.289 5 0.580 1 0.181 0
SMO6 —0.5356 —0.2326 0.197 3 1.017 1
SMO7 —0.909 9 —0.429 3 0.251 6 0.743 5
SMO9 —1.000 0 0.094 3 0.547 2 0.206 9
SMO10 —1.000 0 —0.384 6 0.307 7 0.562 5
SMO11 —0.6889 —0.417 4 0.160 7 1. 305 2
SMO12 —0.684 1 —0.044 3 0.379 9 0.408 0
SMO13 —0.886 5 —0.185 4 0.371 6 0.422 7
Mean —0.428 1 —0.106 9 0.2250 0.861 3

x4 BEANBFERIZEEES D,
Table 4 D, genetic distance between 6 domestic duck populations

. fE B ARG e B R 1G - biURAW R 115 BHRR S St R g
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Populations Huainan Youxian Linwu Jingjiang Mianyang Enshi
Sheldrake Sheldrake Sheldrake Sheldrake Sheldrake

ERG BETS HN 0.630 0 0.513 3 0.554 5 0.545 5 0.503 4
M B RRHS YX 0.462 0 0.636 0 0.430 8 0.457 4 0. 500 8
I s LW 0.666 8 0.452 6 0.377 4 0.367 7 0.425 4
FFLL RS JT 0.589 7 0.842 2 0.974 4 0.722 6 0. 664 5
75 BHFR S MY 0. 606 0 0.782 2 1. 000 4 0.324 9 0.682 7

it FR TS ES 0.686 4 0.691 5 0. 854 6 0.408 7 0.3817

T =M Da AR EL R . b = st A R

Upper triangle number was D, genetic distance and lower triangle number was genetic similar value
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Fig. 1 Dendrogram of relationships among 6 do-

mestic duck populations in middle China

using NJ method
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