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Genetic diversity of ndigenous sheep breeds n Shandong Province based on m icrosatellitemarker s study.
YUAN Cunzhong’, WANG Jiamin', MA Yuehu?, QU Xuxian’, SHANG Youguo', ZHANG Ningba" (*College
of Animal Science Shandong Agricultural U niversity, Taian 271018, Ching ? Institute of Animal Science  Chinese
Acadamy of Agricultural Sciences Beijing 100094, Ching ®Station of Animal Husbandry and Veterinary of Shan-
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By using 24 microsatellite markers, this paper studied the genetic diversity of four indigenous sheep breeds in
Shandong Province 467 alleleswere detected fran 164 sheep of 71 breeding groups, and the proportion of effec-
tive alleleswas 49. 59%. The differences of the allele number anong microsatellite loci were larger than those a-
mong breeds 123 peculiar alleles and 43 dominative alleleswere found fram these sheep. 89% of themicrosatel-
lite markerswere not in Hardy\W einberg, and 50% of them were neutral All the microsattelite markerswere of
high polymormphic (PIC >0.5), and the values of Shannon indexeswere relatively high The observed heterozy-
gosities (0. 454 0.560) were significantly lowver than their expected values (0. 831 0.849). Itwas suggested
that the four indigenous sheep breeds in Shandong Provincewere highly genetic polymomphic but smewhat inbred
The NJ and UPGRAM dendrograns indicated that the snall-tailed and large-tailed Han sheep in west Shandong
were closer in genetics, and the Shandi andW adi sheep in east Shandongwere smilar The genetic distances be-
tveen different sheep breedswere acocordant o geogrephical distances
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Table 1 Collection localities numbersand feeding systen of smpled
indigenous sheep breeds
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Table 2 Na, Neand Pa numbers of four sheep breedsat every m icrosatellites locus
ST LT D WD TOTAL
Locus Na Ne Pa Na Ne Pa Na Ne Pa Na Ne Pa Na Ne Pa
bm4311 7 4.08 1 8 5.29 1 7 4. 46 0 8 4. 44 0 11 4. 82 2
maf70 13 5.25 0 17 7.71 1 10 4.4 0 10 5.32 0 17 6.31 1
bms1004 14 6.28 3 14 3.78 3 15 8.72 5 10 6.22 0 31 12.13 11
agla269 26 18.57 2 23 16. 64 1 26 17.52 2 21 12.34 2 36 20.78 7
bms1248 13 7.61 3 12 6. 62 2 8 3.32 1 10 5.97 0 17 8 6
bm6404 16 5.41 4 12 4.52 1 11 6.92 0 15 6. 66 3 22 6.21 8
bm<$b74 9 6. 06 0 16 9.8 2 14 7.65 0 20 12.72 5 23 12.93 4
bmsl714 16 8. 86 4 7 3.49 0 11 5.22 0 11 5.74 0 18 6. 77 3
bmsl724 15 10. 06 1 14 11.17 1 14 9. 89 0 13 6.28 1 19 12.58 7
bms375 10 3.47 2 10 4.33 2 9 6.28 1 7 4. 47 1 14 5.42 6
mb009 12 5. 66 3 7 3.02 2 9 3.83 0 11 3.66 1 17 4.3 6
bm3413 11 9.38 0 13 7.73 2 12 8.34 0 11 7.8 0 15 10.65 2
bm3501 16 7.16 1 11 6.81 0 12 6. 35 0 16 8.16 5 21 10.71 6
bm1341 4 2.79 0 4 2.58 0 10 5.64 1 11 3.11 2 12 3.65 3
bms1678 13 9.98 1 12 6. 66 0 10 6.4 0 12 8. 47 2 16 9.82 3
bms710 11 5. 46 1 10 4.89 2 13 7.31 2 9 6.76 0 18 9.6 5
bm1225 18 12.5 3 15 10. 31 1 13 8.87 0 22 15. 56 7 27 14.39 11
bm203 16 9.94 1 18 8.38 1 14 9.61 1 14 10. 17 2 22  11.95 5
mb023 12 6.17 2 12 7.14 0 14 10. 32 2 11 6.97 1 18 9.7 5
bm3033 24 18. 47 0 22 16. 24 0 22 14.5 0 25 17.29 1 29 20.34 1
bmc1206 7 4.58 0 10 6. 96 1 9 6.81 1 9 4.53 0 11 6.34 2
bm6526 21 13. 67 3 23 13. 39 6 17 11.76 1 20 11.29 4 3 15.74 14
bm6444 4 2.55 0 6 3.15 2 4 2.08 0 4 2.29 1 7 3.4 3
bm1277 10 5.79 1 9 3.61 1 8 4.57 0 8 4.41 0 11 5.06 2
M ean 13.25 7.91 36 12.71 7.26 32 12.17 7.53 17 12.83 7.53 38 19.46 9.65 123
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Table 3 Da and the correponding frequencies of four sheep breedsat 24 m icrosatellite loci
ST LT D WD

Locus Da Da Da Da

Freguency Freguency Freguency Frequency
bm4311 107 0. 388 109 0. 306 107 0. 362 107 0.338
maf70 142 0.345 142 0.232 142 0.414 142 0.284
bms1004 137 0.250 137 0. 439 157 0.224 161 0.276
agla269 0 0. 000 0 0. 000 0 0. 000 0 0. 000
bms1248 144 0. 268 146 0.293 142 0. 448 0 0. 000
bm6404 137 0.317 139 0.297 137 0.259 139 0.264
bm$574 147 0.226 0 0. 000 161 0.241 0 0. 000
bmsl714 0 0. 000 142 0.397 142 0.276 142 0.276
bmsl724 0 0. 000 0 0. 000 0 0. 000 174 0.313
bms875 120 0. 475 118 0.293 122 0.224 120 0.324
mb009 148 0. 347 148 0. 463 146 0. 362 148 0.378
bm3413 0 0. 000 194 0. 220 0 0. 000 202 0.214
bm3501 196 0. 286 198 0. 207 200 0.259 0 0. 000
bm1341 120 0. 440 120 0.537 120 0. 259 122 0.434
bmsl678 0 0. 000 171 0. 268 167 0.276 0 0. 000
bms710 118 0.321 110 0.282 118 0.276 0 0. 000
bm1225 0 0. 000 0 0. 000 259 0. 200 0 0. 000
bm203 0 0. 000 241 0. 220 0 0. 000 0 0. 000
mb023 154 0. 308 144 0.232 0 0. 000 152 0.203
bm3033 0 0. 000 0 0. 000 0 0. 000 0 0. 000
bmcl1206 133 0.333 0 0. 000 139 0. 207 131 0.329
bm6526 0 0. 000 0 0. 000 0 0. 000 170 0. 200
bm6444 123 0. 488 121 0. 475 121 0. 655 119 0. 608
bm1277 112 0.262 112 0.415 110 0. 345 110 0.303

4 Shannon
Table4 PIC, | and Ho/He of four sheep breedsat every m icrosatellites locus
ST LT D WD
Locus PIC | Ho He PIC | Ho He PIC | Ho He PIC | Ho He
bm4311 0.721 1.619 0.750 0.764 0.786 1.822 0.694 0.822 0.746 1.673 0.862 0.776 0.743 1.708 0.757 0.785
maf70 0.790 2.020 0.452 0.819 0.859 2.384 0.634 0.881 0.751 1.828 0.724 0.786 0.788 1.883 0.460 0.823
bms1004 0.822 2.117 0.476 0.851 0.706 1.768 0.463 0.745 0.876 2.401 0.621 0.901 0.822 2.052 0.579 0.851
agla269 0.944 3.054 0.732 0.958 0.936 2.948 0.561 0.952 0.941 3.074 0.690 0.960 0.913 2.748 0.528 0.932
bms1248 0.857 2.267 0.317 0.879 0.834 2.146 0.512 0.859 0.655 1.455 0.276 0.711 0.813 2.017 0.412 0.845
bm6404 0.795 2.073 0.463 0.825 0.746 1.795 0.405 0.789 0.840 2.140 0.483 0.871 0.837 2.186 0.389 0.862
bm$H74 0.814 1.921 0.524 0.845 0.895 2.484 0.707 0.909 0.857 2.299 0.414 0.885 0.917 2.731 0.842 0.934
bmsl714 0.877 2.403 0.342 0.899 0.67 1.492 0.282 0.723 0.783 1.907 0.345 0.823 0.805 1.982 0.290 0.837
bmsl724 0.892 2.468 0.625 0.912 0.903 2.526 0.293 0.922 0.890 2.423 0.379 0.915 0.825 2.152 0.375 0.854
bms875 0.685 1.599 0.525 0.721 0.782 1.752 0.390 0.779 0.821 1.973 0.379 0.855 0.747 1.634 0.351 0.787
mb009 0.808 2.057 0.361 0.835 0.613 1.318 0.300 0.677 0.700 1.615 0.517 0.752 0.686 1.626 0.351 0.737
bm3413 0.883 2.314 0.500 0.905 0.857 2.240 0.390 0.881 0.869 2.289 0.393 0.896 0.859 2.183 0.571 0.885
bm3501 0.848 2.323 0.571 0.871 0.836 2.072 0.195 0.864 0.825 2.097 0.345 0.857 0.866 2.332 0.421 0.889
bm1341 0.570 1.098 0.191 0.650 0.550 1.084 0.098 0.620 0.800 1.938 0.621 0.837 0.627 1.489 0.290 0.688
bms1678 0.891 2.398 0.610 0.911 0.834 2.124 0.585 0.860 0.826 2.028 0.517 0.858 0.871 2.271 0.474 0.8%4
bms710 0.797 1.973 0.262 0.827 0.767 1.796 0.308 O0.806 0.851 2.257 0.586 0.878 0.835 1.991 0.368 0.864
bm1225 0.914 2.672 0.512 0.931 0.895 2.459 0.293 0.914 0.877 2.334 0.400 0.905 0.932 2.883 0.405 0.949
bm203 0.891 2.483 0.595 0.910 0.870 2.446 0.537 0.892 0.887 2.431 0.655 0.912 0.894 2.47 0.500 0.914
mb023 0.821 2.088 0.487 0.849 0.845 2.169 0.634 0.871 0.895 2.451 0.724 0.919 0.840 2.111 0.784 0.868
bm3033 0.943 3.028 0.833 0.957 0.935 2.922 0.829 0.950 0.927 2.861 0.759 0.947 0.939 3.009 0.737 0.955
bmc1206 0.751 1.688 0.436 0.792 0.839 2.048 0.512 0.867 0.836 2.016 0.690 0.868 0.748 1.741 0.600 0.791
bm6526 0.922 2.784 0.537 0.938 0.920 2.840 0.463 0.937 0.909 2.621 0.759 0.931 0.905 2.677 0.514 0.925
bm6444 0.531 1.037 0.238 0.616 0.637 1.353 0.25 0.692 0.473 0.964 0.345 0.528 0.513 1.034 0.162 0.571
bm1277 0.807 1.958 0.571 0.837 0.682 1.574 0.561 0.732 0.751 1.705 0.966 O.795 0.739 1.662 0.974 0.784
Mean 0.816 2.144 0.496 0.846 0.800 2.065 0.454 0.831 0.816 2.116 0.560 0.849 0.811 2.107 0.506 0.843
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Fig 1 Molecular phylogenetic treesof four indigenous sheep breeds based
on 24 macrosatellite markers
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