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Abstract: The use of male sterile 1 (msl) in a recurrent selection scheme can facilitate the soybean [ Glycine max (L. )
Merr. |breeding process and improve breeding efficiency. In this study, the effect of artificial selection on agronomic traits,
genetic diversity, and genetic structure was analyzed using an msl recurrent population. Two hundred and sixteen individuals
from a recurrent soybean population were used as a base population, and six improved populations derived from the base popu-
lation were defined, based on maturity ( early- vs. late-maturing) , plant height (tall vs. short), and seed size (large vs.
small). Genetic diversity was assessed by allele number and polymorphism information content ( PIC) using 38 simple se-
quence repeat (SSR) loci. The base population was compared with the improved populations to identify changes in agronomic
traits and genetic diversity. Significant differences were found in growth duration, plant height, and 100-seed weight in differ-
ent improved populations. A total of 216 alleles were detected in the base population, with an average of 5. 68 and a mean PIC
of 0. 71 per SSR locus, while the total allele numbers ranged from 186 to 195 in the improved populations, with the average
ranging from 4. 89 to 5. 13 and the mean PIC ranging from 0. 67 to 0. 71 per SSR locus. The allele frequencies of 16 loci var-
ied among different populations. Improving the msl soybean recurrent groups, performance value of target traits and agronomic
traits and population distribution of frequency changed as well, the impact of population genetic structure and genetic diversity
index was significantly less than the target properties and agronomic traits.
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Tablel Number of alleles and PIC index for SSR marker in ms! population
L5 BT iR S ZRETEFR R L5 HEYRE SR LR AL
Locus Group Allele PIC Locus Group Allele PIC
Satt236 Al 6 0. 760 Satt586 F 6 0.780
Satt300 Al 4 0.616 Satt012 G 7 0. 820
Satt187 A2 4 0. 564 Satt309 G 6 0. 800
Satt429 A2 8 0. 765 Satt434 H 6 0.775
Satt197 B1 6 0.757 Satt442 H 8 0.775
Satt453 Bl 6 0. 746 Satt239 I 4 0.704
Satt168 B2 6 0.79%4 Sct189 1 5 0.744
Satt556 B2 4 0.720 Satt414 J 5 0. 688
Satt194 Cl 5 0. 693 Satt431 J 11 0. 825
Satt307 C2 5 0.730 Satt242 K 5 0.756
Satt184 Dla 5 0. 659 Satt588 K 5 0. 661
Satt267 Dla 4 0. 596 Satt373 L 6 0. 634
Satt005 D1b 6 0. 705 Satt462 L 7 0. 609
Satt216 D1b 8 0. 810 Satt346 M 6 0.747
Satt002 D2 6 0. 621 Satt590 M 6 0.784
Satt386 D2 4 0. 595 Satt339 N 4 0. 554
Sat112 E 4 0.749 Satt530 N 6 0.710
Satt268 E 6 0.779 Satt173 0 7 0. 807
Satt334 F 3 0. 503 Satt243 0] 6 0.715
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Table 2 Effect of orthoselection on genetic diversity

e <eil AEHEM P JER AN AR S LRV R
Population type Growth duration/d Plant height/cm 100-seed weight/g Allele PIC
J5il BP 114.0 81.5 18.8 5.68 0.71
LB ] EMP 102.2 71.7 17.8 4.89 0.67
WA [ LMP 128.4 96. 8 19.4 5.13 0.70
B FTE ] TP 121.5 108.0 18.9 5.08 0.70
IRFFSE ) SP 109.7 51.7 17.8 4.92 0.68
Foki s 1] LSP 115.6 83.2 23.6 5.08 0.67
JINBLE [ SSP 113.0 73.2 14.3 5.03 0.71

BP = base population; EMP = early-maturing part; LMP = late-maturing part; TP = tall part; SP = short part; LSP = large- seed part; SSP =

small-seed part.
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la:The distribution of growth duration in BP; 1b:The distribution of growth duration in the tall population (TP) and short population
(SP) ; lc: The distribution of growth duration in the large seed population (LSP) and the small seed population ( SSP) ; 2a:The distribution
of plant height in BP; 2b; The distribution of plant height in the early-maturing population (EMP) and the late maturing population (LMP) ;
2¢:The distribution of plant height in LSP and SSP; 3a:The distribution of seed weight in BP; 3b: The distribution of seed weight in EMP and
LMP; 3c:The distribution of seed weight in TP and SP.
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Fig. 1 The distribution of growth duration, plant height, and seed weight

in the base population ( BP) and improvement populations
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Table 3 Effect of artificial selection on allele frequency in an msl-derived soybean recurrent population

L B LA [ EAVEEEN [EZIRGALN Z RS PN RS ANREREAR
Locus Group EMP LMP TP SP LSp SSP
Satt236 Al 0.419 0.957 0.290 0.958 0. 101 0. 166
Satt300 Al 0. 361 0.378 0.793 0.693 0.703 0. 864
Satt187 A2 0. 150 0.724 0.614 0. 366 0. 461 0.578
Satt429 A2 0.490 0.874 0. 564 0. 647 0.007 * * 0.933
Satt197 B1 0.001 * 0. 645 0.427 0.911 0. 759 0.819
Satt453 Bl 0.037" 0.528 0.531 0. 507 0. 565 0.183
Satt168 B2 0.012* 0.945 0. 634 0. 106 0. 145 0.402
Satt556 B2 0. 108 0.741 0.598 0.480 0. 966 0.876
Satt194 Cl 0.020" 0.878 0.177 0. 167 0. 645 0.858
Satt307 C2 0.519 0. 862 0.244 0.024 " 0. 766 0. 142
Satt184 Dla 0.292 0.061 0.193 0.576 0.777 0.371
Satt267 Dla 0. 980 0. 696 0. 668 0.715 0. 107 0.521
Satt005 D1b 0.034" 0.878 0.557 0.819 0. 591 0. 607
Satt216 D1b 0.004 "~ 0. 835 0. 149 0. 477 0. 096 0.520

Satt002 D2 0.712 0.015" 0.597 0.022" 0.676 0.027"
Satt386 D2 0. 404 0.872 0. 540 0. 904 0.774 0. 820
Satl12 E 0. 304 0. 808 0. 668 0.336 0.115 0. 810
Satt268 E 0. 340 0.744 0.078 0. 945 0. 502 0.275
Satt334 F 0.382 0.391 0. 930 0. 926 0. 842 0. 559
Satt586 F 0.070 0.520 0.443 0. 206 0.118 0.326
Satt012 G 0.018 " 0. 846 0. 845 0.372 0.036 " 0.010"
Satt309 G 0. 508 0. 148 0. 967 0.522 0. 439 0.257
Satt434 H 0.023" 0. 157 0.927 0.758 0.199 0.234
Satt442 H 0. 587 0.040" 0. 558 0.258 0. 664 0.558
Satt239 I 0.034 " 0. 346 0.498 0. 408 0. 280 0.924
Sct189 I 0. 647 0.761 0. 565 0.992 0.618 0.224
Satt414 J 0.205 0. 780 0.918 0. 657 0.108 0. 059
Satt431 J 0.570 0.578 0. 139 0.122 0.043 " 0.284
Satt242 K 0.013 " 0.858 0. 164 0.336 0. 696 0. 168
Satt588 K 0.263 0.796 0.522 0.919 0. 964 0.535
Satt373 L 0. 686 0.748 0.933 0.498 0.220 0. 657
Satt462 I 0. 095 0.532 0.816 0. 369 0.214 0.971
Satt346 M 0. 629 0. 181 0.635 0. 625 0.925 0.943
Satt590 M 0.502 0.523 0.177 0. 705 0.277 0.951
Satt339 N 0.39%4 0.575 0. 930 0.514 0.276 0. 300
Satt530 N 0.716 0.927 0.576 0.259 0. 504 0.457
Satt173 0 0. 441 0. 859 0. 682 0. 544 0. 496 0. 360
Satt243 0] 0.008 * * 0.341 0. 650 0. 693 0. 068 0.784

*P=0.05;""P=0.0l.
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