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The Genetic Diversity Variation Revealed by SSR Markers in the
Tropical Maize Population Pob32 After 5 Cycles of Mass Selection
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Ministry of Education, Yaan 625014)

Abstract: [Objective] The biparental mass selection was used to improve the tropical population Pop. 32 for 5 cycles for
photoperiod sensitivity in Sichuan Povince, China. [ Method] Phenotype analysis and SSR molecular markers were used in this
research. [Result] Results showeds that the traits of flowering were significantly improved after 5 cycles of mass selection. The
phenotypic variation coefficients of most of the traits decreased with the advances of generation of selection. With the 40 pairs of
SSR markers used, a high level of genetic diversity was in Cy population, a total of 418 alleles were detected in the populations.
Some 88.5% of the genetic diversity were estimated intra-populations and 11.5% were estimated inter-populations. The
inter-population’s genetic diversity was much more than the intra-population’s, and the genetic diversity within populations declined
with the advances of generation of the selection. The number of polymorphic loci of per population and the ratio of polymorphic loci
were also declined as selection. The genotypic numbers of Pop32.C, was 418, which was the most but the frequency was dispersed.
The genotype of Pop32 C, and Pop32.C5 were small and the frequencies were concentrated. [ Conclusion] The results suggest that
the genetic variation declined slowly is possible due to the continuous artificially selection for the early silking and the genetic drift
induced by selection intensity or smaller effective population size.
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Table 1 Variation coefficient for traits in different cycles of improved Pob32 populations
RN iz e ASl ik T SR BT Thig AR RK Bt ¥R
Pop Days to Pollen Cob Cob 100-kernell  Ear Kernels ~ Maturity ~ Ear Ear REE
Silking Shedding Diameter ~ Weight Weight weight  per row Length  diameter  Kernel
depth
Co 5.93 4.9 74.6 10.96 25.24 16.92 33.97 24.08 521 15.78 10.52 17.6
Ci 5.75 3.92 85.8 11.72 30.11 14.87 3391 24.72 4.44 16.36 10.3 17.71
C, 4.86 3.36 74 10.5 26.76 14.87 28.03 25.68 4.62 15.14 9.07 15.02
Cs 4.24 3.49 80.6 9.64 25.34 14.41 26.85 21.22 4.78 13.15 8.35 15.51
Cs 5.47 4.02 94.2 10.14 27.37 15.35 26.68 19.34 5.23 15.87 8.17 12.84
Cs 4.71 341 81.1 10.52 32.61 14.77 29.29 21.51 4.6 14.57 9.14 14.8
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Table 2 The number and ratio of polymorphic loci for each SSR primerdetected in improved Pob32 populations

Elk7) EiEOACE e Co ZAMLA CLZABMLA Co &ML
Primer No. of alleles Polymorphic loci detected in Co Polymorphic loci detected in C; Polymorphic loci detected in C,
amplified & No. Lt Ratio o No. L5l Ratio o No. i Ratio
p123 13 12 0.923 8 0.615 8 0.615
P076 21 18 0.857 15 0.714 14 0.667
P328175 12 12 1.000 9 0.750 12 1.000
B118 14 14 1.000 14 1.000 12 0.857
p037 7 7 1.000 5 0.714 5 0.714
Po47 14 9 0.643 11 0.786 9 0.643
U1279 12 9 0.750 12 1.000 9 0.750
P065 14 8 0.571 10 0.714 10 0.714
pPo87 17 17 1.000 11 0.647 7 0.412
P448880 11 10 0.909 5 0.455 4 0.364
U1304 6 4 0.667 6 1.000 6 1.000
P120 8 8 1.000 8 1.000 8 1.000
uU1122 11 11 1.000 4 0.364 2 0.182
P083 22 20 0.909 12 0.545 11 0.500
P014 12 11 0.917 11 0.917 9 0.750
P070 9 9 1.000 6 0.667 8 0.889
U1152 17 17 1.000 15 0.882 15 0.882
P062 7 7 1.000 6 0.857 6 0.857
P032 4 2 0.500 2 0.500 2 0.500
U1169 5 5 1.000 5 1.000 5 1.000
P041 7 7 1.000 7 1.000 7 1.000
P108411 9 6 0.667 9 1.000 8 0.889
U1196 7 6 0.857 7 1.000 6 0.857
P029 6 6 1.000 6 1.000 6 1.000
uU1061 9 9 1.000 2 0.222 9 1.000
P085 3 3 1.000 3 1.000 3 1.000
P420701 8 8 1.000 8 1.000 8 1.000
P423796 11 9 0.818 9 0.818 9 0.818
P308707 14 11 0.786 13 0.929 14 1.000
P96100 4 4 1.000 4 1.000 4 1.000
B1536 9 9 1.000
P084 8 6 0.750 8 1.000 6 0.750
P079 13 11 0.846 13 1.000 11 0.846
P093 14 12 0.857 10 0.714 12 0.857
U1399 14 14 1.000 10 0.714 9 0.643
P072 13 13 1.000 10 0.769 6 0.462
P452693 5 5 1.000 5 1.000 5 1.000
P299852 9 7 0.778 7 0.778 9 1.000
p127 5 5 1.000 3 0.600 3 0.600
U1153 7 7 1.000 7 1.000 7 1.000

St Total 418 368 0.880 316 0.756 304 0.727
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43¢ 2 Continued Table 2

) I R Cs ML Ca ZMLA Cs Z ML
%I.#% No. of alleles Polymorphic loci detected in Cs Polymorphic loci detected in Cy4 Polymorphic loci detected in Cs
Primer amplified HU&: No. Lt Ratio & No. L5l Ratio ¥ No. L5l Ratio
P123 13 7 0.538 7 0.538 8 0.615
P076 21 17 0.810 13 0.619 15 0.714
P328175 12 12 1.000 12 1.000 10 0.833
B118 14 5 0.357 4 0.286 4 0.286
P037 7 5 0.714 5 0.714 3 0.429
P047 14 9 0.643 9 0.643 2 0.143
U1279 12 9 0.750 7 0.583 9 0.750
P065 14 8 0.571 10 0.714 10 0.714
po87 17 9 0.529 9 0.529 9 0.529
P448880 11 8 0.727 6 0.545 6 0.545
U1304 6 3 0.500 4 0.667 2 0.333
P120 8 8 1.000 8 1.000 8 1.000
u1122 11 3 0.273 7 0.636 6 0.545
P083 22 11 0.500 11 0.500 11 0.500
P014 12 9 0.750 9 0.750 9 0.750
P070 9 6 0.667 9 1.000 6 0.667
U1152 17 13 0.765 14 0.824 15 0.882
P062 7 6 0.857 6 0.857 6 0.857
P032 4 4 1.000 4 1.000 4 1.000
U1169 5 5 1.000 4 0.800 5 1.000
P041 7 7 1.000 6 0.857 6 0.857
P108411 9 8 0.889 7 0.778 7 0.778
U1196 7 5 0.714 6 0.857 5 0.714
P029 6 6 1.000 6 1.000 6 1.000
uU1061 9 9 1.000 9 1.000 8 0.889
P085 3 3 1.000 3 1.000 3 1.000
P420701 8 6 0.750 8 1.000 6 0.750
P423796 11 9 0.818 5 0.455 9 0.818
P308707 14 14 1.000 10 0.714 9 0.643
P96100 4 3 0.750 3 0.750 3 0.750
B1536 9
P084 8 8 1.000 6 0.750 6 0.750
P079 13 7 0.538 6 0.462 6 0.462
P093 14 12 0.857 14 1.000 12 0.857
U1399 14 14 1.000 12 0.857 14 1.000
P072 13 6 0.462 6 0.462 4 0.308
P452693 5 5 1.000 4 0.800 3 0.600
P299852 9 6 0.667 7 0.778 3 0.333
pP127 5 3 0.600 2 0.400 2 0.400
U1153 7 5 0.714 5 0.714 7 1.000

it Total 418 293 0.701 283 0.677 267 0.639




242 goE kW R % 39 %

2.3.2 DURBHARL ML A B LU kil iy A D
IAREATE R 28 45 SR SR — DA il B2 12
DR A% A s T R BT BB, SR i R — 4
&ﬁﬁ%% 1, WPLEAFAL IR 0, YiWTiZAL
MRS B e, HESARN e L. B
m*ﬁ%ﬁﬁﬁﬂiﬁ%i@% 1, BERE THEASLSH:
PR AL 0, JLAE AU AL LA o Nei 1)
SR I Z A BERE T I0 E FE R A S, B e e

i’»J F) KPEE . AR 40 XF SSR ST

G (h) FEREAFEER I EE (HD), C
%3 0.926~0.366, “F-}J24 0.793; C; 4 0.915~0.264,
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Table 3 The genetic heterosity in of improved population Pob32 of different cycles

Primers H (Co) H (Cy) H(Cy) H (C3) H (Ca) H (Cs)
P123 0.878 0.860 0.859 0.790 0.788 0.807
P076 0.920 0.915 0.895 0.901 0.913 0.896
P328175 0.880 0.772 0.813 0.844 0.875 0.856
B118 0.912 0.914 0.908 0.735 0.613 0.634
P037 0.794 0.769 0.731 0.700 0.689 0.580
P047 0.825 0.797 0.798 0.744 0.747 0.291
U1279 0.855 0.893 0.839 0.841 0.837 0.846
P065 0.835 0.877 0.835 0.860 0.864 0.877
po87 0.893 0.830 0.795 0.883 0.844 0.832
P448880 0.845 0.621 0.985 0.813 0.725 0.701
U1304 0.522 0.707 0.706 0.510 0.497 0.462
P120 0.379 0.871 0.838 0.872 0.874 0.873
u1122 0.827 0.736 0.500 0.609 0.595 0.569
P083 0.924 0.866 0.861 0.876 0.869 0.871
P014 0.886 0.867 0.866 0.864 0.865 0.856
P070 0.838 0.807 0.737 0.759 0.746 0.755
U1152 0.926 0.901 0.911 0.891 0.900 0.895
P062 0.656 0.764 0.610 0.666 0.742 0.607
P032 0.366 0.264 0.408 0.304 0.517 0.459
U1169 0.673 0.738 0.759 0.746 0.585 0.684
P041 0.840 0.818 0.825 0.806 0.802 0.755
P108411 0.794 0.807 0.798 0.785 0.728 0.730
U1196 0.804 0.868 0.817 0.645 0.654 0.717
P029 0.739 0.825 0.788 0.762 0.823 0.783
U1061 0.863 0.748 0.698 0.753 0.797 0.749
P085 0.625 0.387 0.461 0.594 0.600 0.657
P420701 0.855 0.833 0.836 0.773 0.769 0.708
P423796 0.844 0.806 0.850 0.814 0.799 0.807
P308707 0.894 0.907 0.910 0.896 0.871 0.880
P96100 0.616 0.709 0.444 0.471 0.549 0.526
B1536 0.766

P084 0.769 0.736 0.804 0.769 0.746 0.762
P079 0.858 0.864 0.852 0.879 0.809 0.776
P093 0.874 0.837 0.854 0.869 0.888 0.873
U1399 0.909 0.832 0.861 0.891 0.883 0.889
P072 0.905 0.780 0.765 0.849 0.748 0.743
P452693 0.718 0.724 0.758 0.753 0.737 0.769
P299852 0.764 0.740 0.762 0.792 0.766 0.667
P127 0.760 0.640 0.648 0.662 0.493 0.482
U1153 0.844 0.840 0.828 0.774 0.780 0.745
745 Average 0.793 0.781 0.775 0.763 0.752 0.727
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