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Mutagenesis and SSR markers of soybean cultivar Huaxia 3
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Abstract; To provide better materials for breeding and functional gene study, mutagenesis was carried out on

soybean cultivar Huaxia 3 by ethyl methane sulphonate (EMS) and seed irradiation with ®Co gamma — ray. Pheno-

typic traits including leaf, stem, flower, seed, pod and flowering — time variations were investigated in M, genera-

tion. 86 mutants were identified from the population including mutants on leaf (13), stem (30), flower color

(4), seed (2), pod (15), and flowering — time (22). 82 pairs of SSR markers were used to screen the genomic
difference between wild type and 270 mutants. Among them, 4 mutants (M; -91, M, —=500 —24, EMS, —23 and
EMS, -31) had more than 10 polymorphic markers. 6 mutants were different to wild type on locus Satt513.
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Note : A : plant height mutant; B:5 — leaflet mutant; C:early flowering mutant; D:larger pots mutant; E:lately flowering mutant; F:aborted pots mutant
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Fig.1 Phenotype of wild —type (HX 3) and mutants induced by “ Co and EMS
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Table 1 Variation of agronomy characteristics among 29 M, mutants
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period/d height/cm pods pods pods pods pods weight/g plant/g
L35 52.40 £0.24 104.34+1.29 20.80+0.20 9.00+0.32 142.6+6.35 16.00+3.42 81.20+13.56 26.40+5.16 19.00+3.30 15.07 £0.12 35.70 +4.99
M3 -7 53.00£0.32 69.60+3.38 19.00+0.45 9.00+0.45 267 +11.20 22.40+6.92 131.40+17.25 60.00 +12.58 53.20+6.56 16.50 £0.10 64.31 £11.05
M; -45 54.00+£0.32 82.00+1.64 17.20+0.66 7.60+0.40 121.4£2.51 9.40+1.08 83.60+3.44 22.20+3.65 6.20+1.11 15.21+0.10 33.09+0.48
M; =71 52.60£0.24 78.60£1.57 20.40+0.51 8.20+0.37 185+8.11  16.00£3.82 66.00 £11.13 66.80 +15.46 36.20 +4.61 15.77 £0.11 38.88 £6.20
M3 -71-2 53.60 £0.24 78.34+1.35 21.20+1.24 9.60+0.24 196.2+4.93 12.80+3.15 85.00+2.61 42.40+2.50 56.00£9.03 13.74+0.19 34.45+1.42
M; -78 53.20£0.20 96.60+5.43 20.60+1.03 8.20+0.58 144 £7.87  17.80 +4.91 66.80 +13.02 39.80£8.00 19.60+5.22 17.320.11 39.29+7.62
Mj - 105 52.00£0.32 94.04+1.57 20.20+0.86 8.00+0.32 115+4.17  20.00£1.30 63.60+7.20 23.80+5.38 7.60+2.01 17.48£0.13 36.92+4.08
M; - 119 53.40£0.24 81.36+0.90 19.40+0.24 8.20+0.37 86.6+2.06 10.60+1.36 37.00+1.82 24.20+3.40 14.80+1.07 13.92+0.15 18.08+0.53
M3 - 148 57.40£0.24 77.56 £1.13 22.80+0.49 8.40+0.51 147 +9.26  8.80+2.27 69.00+19.32 38.60+9.04 30.60+6.55 11.70+0.11 23.77 £5.98
M; -283 43.60+0.24 98.50+2.18 20.40+0.68 9.60+0.40 150.4+5.52 14.80+0.66 80.00+14.76 38.40+5.01 17.20+1.93 15.18+0.36 36.68 +4.83
M3 -399 52.20£0.20 65.92+2.48 21.80+0.37 8.20+0.37 88.6+4.03 13.80+0.80 38.20+6.89 4.80+1.39 31.80+7.07 13.03+0.18 15.91+2.08
M3-500-D  48.60+0.24 91.844.07 16.60=0.60 6.80=0.80 66.2+6.23 16.20+3.97 30.60+12.37 14.20+6.78 5.20x2.44 17.19£0.09 21.32£7.05
M3 -500-24 52,60 +0.24 160.84+2.43 22.00+0.55 10.40+0.24 212+9.01 83.20+15.48 79.20+9.68 25.00+4.94 24.60+6.91 6.84+0.03 29.59+4.70
M3-500-32  52.20+0.20 80.92+2.49 18.60+0.81 6.00+0.55 101.2+4.5.2 23.40+3.88 58.40+9.51 12.00+3.03 7.40£2.11 16.94£0.12 33.65+5.09
M3 -500-33  53.40+0.24 77.80+3.98 19.80+0.37 7.20£0.20 143.2£6.97 23.00+4.35 61.40+11.47 41.40+9.72 17.40+2.56 16.03+0.08 37.43 +3.68
My -1 47.60£0.24 94.42+2.62 20.00+0.55 7.60+0.51 106.8+2.31 25.80+3.25 61.20+2.89 4.60+1.21 15.20+1.66 15.04+0.28 30.76 +2.26
Mm-4-3-2 52.40+0.40 82.98+2.82 18.80+0.49 6.40+0.24 81.2+2.64 9.40x1.33 32.00+4.01 24.80+2.52 15.00£2.53 14.16+0.27 16.61+1.99
E,-18 52.60 £0.24 85.86+2.24 21.00+0.32 7.20+0.20 53.4+1.26 14.40+2.34 31.40+0.75 5.00+2.30 2.60+0.75 13.92+0.11 15.45+0.78
EMS -2 53.00£0.32 60.50 £1.50 17.40+0.24 6.80+0.37 64.6+1.57 7.20+1.16 19.60+1.81 17.40+1.03 20.40+2.58 11.51+0.12 8.99+0.55
EMS - 18 64.00£0.32 99.34+5.49 21.00+0.45 6.00+0.32 151.8+5.65 9.60+1.86 44.80+8.03 40.80+8.16 56.60+3.76 15.78+0.14 25.22+3.89
EMS -21 52.60 £0.24 80.14+1.52 20.60+0.75 10.20+0.37 259.8 £4.15 28.60+2.58 113.20+4.87 69.00+3.89 49.00+5.76 15.13+0.09 57.67 +2.96
EMS -23 41.40+0.24 76.20+5.72 18.80£1.07 6.60+0.51 101.6+7.93 11.60+6.76 35.80+8.39 25.60+9.07 28.60+8.27 15.88+0.08 21.02+6.30
EMS -26 52.20£0.20 102.58 +2.52 20.60+0.40 6.00+0.71 105.6£3.25 17.60+2.25 46.00+7.15 4.40+0.51 37.60£5.53 15.79+0.40 23.46+3.27
EMS -27 53.60£0.24 92.24+3.53 21.20+0.80 6.60+1.21 90.4+7.98 12.80+6.19 43.80+15.54 3.60+1.81 30.20+8.22 16.00+0.16 20.66 +8.11
EMS -29 53.40£0.40 85.34+0.96 21.60+0.68 7.00+0.63 99.8+4.75 11.20+2.48 45.60+9.85 5.80+1.32 37.20£5.99 14.13+0.12 18.38+3.67
EMS -49 53.20£0.37 117.40+3.67 21.00+0.32 7.00+0.32 86 +2.07 2.20+0.58 27.80+4.07 30.20+1.98 25.80+2.18 17.54+0.10 16.22+1.96
EMS -52 51.80£0.37 96.00+6.79 18.40+1.29 4.80+0.58 63.6+2.14 5.00+1.18 23.60+3.85 21.00+1.64 14.00+1.82 17.25+0.21 14.38+1.78
EMS - 57 65.60£0.40 130.80+8.99 20.40+0.98 8.60+0.93 241.2£8.27 9.00£3.00 42.20+7.68 67.60+11.57 122.40 £11.10 18.68 £0.21 33.41 +6.12
EMS3 -13 52.40 £0.24 86.94+2.58 19.60+0.40 7.20+0.73 128.4+5.65 10.00+2.93 43.20+7.64 40.40+8.10 34.80+5.74 17.51+0.09 27.46 +5.17
EMS;3 -31 48.00+0.32 64.88+1.73 17.60+0.24 6.80+0.86 64.2+2.33 23.00+3.26 27.00+2.98 11.20+3.75 3.00+1.34 11.62+0.26 15.63+2.15
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Fig.2 Variation of SSR patterns among some soybean mutants induced by ® Co and EMS
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Table 2 Number of polymorphic SSR among some soybean mutants induced by “ Co and EMS

RAEK EZ N CIEYE 25 5E10 SSR FRid
Mutant Number of polymorphic SSR Polymorphic SSR
M; -18 5 Satt193 (Chrl3) , Sat_112( Chrl5), Sat_333(Chrl7), Satt513(Chrl9) , Satt239( Chi20)
M; -39 1 Sat_333( Chrl7)
M; -82 1 satt193 ( Chrl3)
Satt160 ( Chrl ) , Sat_351(Chr2), Satt009 ( Chr3), Satt530( Chr3), Satt338 ( Chr4 ), Satt607
(Chr4) , Satt042(Chr5), Sat211 ( Chi5), Satt681 ( Chi6 ), Satt463 ( Chr7 ), Satt150 ( Chi7) ,
M. —91 29 Satt043 (Chr9) , Satt349(Chr9) , Satt552( Ch9), Satt478 ( Chrl0) , Satt444 ( Chrll), Satt279
3 (Chrl2), Satt253 ( Chrl2), Satt302 ( Chrl2), Satt304 ( Chrl4 ), Satt534 ( Chrl4), Sat_107
(Chrl5), Satt311 (Chrl7 ), Satt389 ( Chrl7), Satt688 ( Chrl8 ), Satt130 ( Chrl8), Satt513
(Chrl9), Sat_105(Chr20) , Sat270( Chi20)
M, -500 -6 1 Satt279 ( Chrl2)
Satt160 ( Chrl ) , Satt338 (Chr4 ), Satt607 ( Chr4), Sat_077(Chr4 ), Satt211( Chr5), Satt463
M; -500 -24 12 (Chr7), Sattl50 ( Chr7 ), Sattd78 ( Chrl0), Satt481 ( Chrl9), Sat239 ( Chi20), Sat_105
(Chr20) Satt270( Chi20)
EMS -49 4 Sat_077 (Chr4), Satt193( Chrl3), Satt513( Chrl9), Satt239 ( Chr20)
EMS; -13 3 Satt279 ( Chrl2) , Satt513(Chrl9) , Satt239( Chi20)
Satt266 ( Chr2 ), Satt009 ( Chi3 ), Sat _077 ( Chi4 ), Satt540 ( Chi7 ), Satt253 ( Chrl2),
EMS; -23 11 Satt302( Chr12), Sat_107 ( Chrl5), Satt311 ( Chrl7), Satt688 ( Chrl8), Satt513 ( Chrl9),
Satt239 ( Chr20)
Satt160 ( Chrl ) , Satt530( Chi3 ), Satt338( Chr4), Satt607 (Chr4), Sat_077( Chr4 ), Satt591
(Chi5), Sat211(Chi5) , Sati246(Chr6) , Satt463 (Chr7), Satt150( Chr7), Satt279 ( Chrl2) ,
EMS; -31 22 Satt253 ( Chr12 ), Satt302 ( Chrl2), Satt534 ( Chrl4), Sat_107 ( Chrl5), Satt333 ( Chrl7),

Satt389 ( Chrl7 ), Satt668 ( Chrl8), Satt076 ( Chrl9 ), Satt513 ( Chrl9 ), Sat_105 ( Chr20),
Satt270 ( Chr20)
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