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Abstract: In order to improve the efficiency of recurrent selection in soybean breeding, genetic stability of a male sterile-
female fertile mutant was assessed through five years at one location in populations of M, to My segregation populations and one
year at two locations in M, segregation populations derived from heterozygous mutant plants. At the same time, natural
pollination and genetic characters of the mutant allele under other genetic backgrounds were measured in five F, populations
which were derived from five naturally pollinated F; plants and three F, derived F; populations. F, populations were planted in
farmland with normal soil fertility in 2017, and three F; populations were planted on three different dates in a field with poor
soil fertility in 2019. The results showed that in M, — Mg and M,, populations, male sterility of this mutant was controlled by
one pair of recessive alleles at Liaocheng, Shandong province through six years (from 2011 to 2015 and 2016) and one year at
Jingzhou, Hubei province in 2019. In two of five I, populations in 2017 and those derived F; populations in 2019, the ratios
of male fertility to male sterility were both 3:1, indicating the male sterility was controlled by a pair of recessive alleles. In
other three F, populations, however, the phenotype showed a ratio of 9:7 in 2017 indicating male fertility was controlled by two
genes. In two of these three derived F, populations in 2019 the phenotype had the same genetic characters through all the
planting dates as those in 2017. However, in last one of these three derived F; populations the male sterility was controlled by

one gene when planted early, while by two genes when planted on the other two dates. In F, populations, the pod number per
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male sterile plants ranged from O to 28 with a mean of 2. 73 when planted in normal farmland in 2017. Pod number per male

sterile plant varied significantly among different naturally pollinated crosses, planting dates, and years. The results in this

research would set a solid foundation for soybean recurrent selection in the future.

Keywords: Glycine max; Male sterile mutant; Recurrent selection; Genetic stability; Natural cross pollination
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Table 1 Genetic stability assessment for male sterility of msFF-5053 under multiple environments

. /(A -H) SRR NEWH RI7E 3:1
) BEE PR , X P

Planting date Total No. No. of male Value of y

Year Population Location P value
/ ( Month-day) of plants sterile plants for 3:1
2011 M4 1903 06-22 49 12 0.01 0.98
2012 M5 1903 06-23 65 18 0.13 0.62
2013 M6 7137 06-27 384 88 0.78 0.35
2014 M7 103k 06-24 164 40 0.01 0. 86
2015 M8 Hi % 06-26 175 49 0. 69 0.36
2019 Mi12 T35 08-01 305 70 0.58 0.41
2019 Mi12 I 08-03 288 75 0.12 0. 68
At EHE
1430 352 0. 09 0.74
Total/Mean
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Table 2 Genetic analysis for sterility in F, populations derived from different naturally pollinated F, plants in 2017

BHE PO I o >
Population Population size No-_of male ) )
sterile plants X P X P

PIS12F, 82 23 0.26 0.524 7.59 0. 004
PISI3F, 94 51 41.36 0. 000 3.80 0.071
PI514F, 41 21 13.67 0. 000 0.65 0.335
PIS16F, 91 45 27.73 0. 000 0.98 0.273
PISI7F, 80 19 0.02 0.796 12.20 0. 000
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Table 3 The effect of planting date on sterility segregation in F, populations derived from
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different naturally pollinated crosses in 2019

B/ (E - A - B ey : :
*égﬁf’li::zing date ) L SR/ No. i?:riﬁe " "
/(Year-month-day) Population Population size werile plants y p Y p
2019-05-19 P1512F; 423 116 1.20 0.25 45.82 0. 000
PI513F; 291 78 0.41 0.48 33.96 0. 000
P1517F; 582 153 0.45 0.47 72. 11 0. 000
2019-06-19 P1512F; 425 103 0.09 0.67 65.77 0. 000
PI513F; 332 135 42.61 0.00 1.29 0.257
P1517F; 388 102 0.28 0.56 48.07 0. 000
2019-08-01 P1512F, 98 20 0.87 0.29 21.70 0. 000
PI513F; 119 49 15.76 0. 00 0.32 0.571
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Table 4 The effect of planting date on pod number of male sterile plants in F, populations

W/ (5F-A-H)

Planting date

RNE AL
No. of male

/(' Year-month-day ) sterile plants

Mean of pod No.

male sterile plant

NERGIBIE A ERESEER
on Range of pod No. on

male sterile plants

TEAH WA

No. of male sterile

plants without pod

IEAS PR IS

P value of

Shapiro-Wilktest

2019-05-19 347 0.90 a
2019-06-18 340 0.36 a
2019-08-01 69 0.00 b

0~19

0~4

0~0

266
265
69

0. 00
0. 00
0.00

RIF/ING FAEFRRAE P=0.05 KFE2R 8. TR,

Lowercase means significant difference at P =0. 05 level. The same below.
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Table 5 Kruskal-Wallis test for pod number of male sterile plants among naturally pollinated crosses
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7 No. of male Mean of pod No. on Range of pod No. on No. of male sterile P value of
Year Population
sterile pllant male sterile plant male sterile plants plants without pod Shapiro-Wilktest
2017 P1512F, 23 2.65a 0~8 20 0.00
P1513F, 49 2.98 ab 0~20 27 0. 00
P1514F, 21 1.29 b 0~11 15 0.00
P1516F, 45 2.93 ab 0~28 24 0. 00
PI517F, 19 3.32a 0~13 6 0.01
At/ FEE
157 2.73 0~20 92 0.00
Total/ Mean
2019 PI512F; 239 0.61 a 0~19 195 0. 00
P1513F; 262 0.41 a 0~8 206 0.00
PI1517F, 255 0.72 a 0~19 199 0. 00
it/ T
756 0.58 0~19 600 0. 00
Total/ Mean
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