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Abstract: The genetic diversity of 20 representative foxtail millet varieties, which were released in summer
sowing region of North China since 1980s, were analyzed using 49 pairs of SSR markers.These SSR markers
unlocked 142 alleles with a mean of 2.96 alleles per locus.The polymorphism information content( PIC ) ranged
from 0.0904 to 0.6896, with an average of 0.4168.The mean genetic distance was 0.4045 with a range from 0.0173
to 0.9000.These foxtail millet varieties were classified into 3 groups based on SSR assay.The variety Gufeng No.1
formed an independent group, suggesting a higher genetic distance of this variety to others.By investigating the
genetic distances of foxtail millet cultivars that were released in different decades, the higher genetic diversity
was observed in older varieties ( 1980s>1990s>2000s>2010s ), which indicated a constitutive drop of the genetic
variation in foxtail millet cultivars in breeding over last few decades.
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Table 1 The released year and breeding institutions of 20 foxtail millet varieties

G B AR i R A HE

No Year released Varieties Breeding institution Cross

1 1984 BHs5S IR R R B IS B B4 29 x A 5019

2 1987 BH6T IR R R B IS B 2% BHR 25

3 1988 BH1s T R B T B E 5 B H7Z ‘60 H* x +J&

4 1988 B LA LR BEA W50 4% 316 x F/NER

5 1989 BH25 TR 2 FH T AL B AFFE B (4230 x /AR ) x dEat 2122
6 1992 BHss T R A 2 B T AR B =5 B B 15 x %096

7 1993 HER LA N ML R4 A BT (H3A x FHIZ) x %316
8 1994 HAT 14 WAL RIRELA B T W5 B A “Co RSTIEE

9 1995 B410%5 IR RV R B E W52 B B 15 x K5019 45
10 1998 wE1E WAL R By TUFTE B (474x KEAA) x HAERZA 1S
1 2002 w12 AR RN R B IS B #7375 % 86-509

12 2004 A 19 WAL AR BT TUFFE BT % 88 x HER

13 2006 B4 25 AL AR BEA T W5 WRI x 34 14

14 2008 PRAF 18 LA BRE T A RLA 052 i 5 881407-1 x {4 849

15 2009 e s AL VR iV B2 RS 528 x HAY 14

16 2009 B4 15 T R L B T AR RS BB 95 x % 99-2231

17 2011 4y 10 %5 AL AR FAEARML AT e HA 15 9188

18 2012 B 18 TR 2 BT A RLE BT B BA 15 x %096

19 2013 16 IR RN FL - BT 5 Br TF 8787 x FLA 25

20 2015 WA 18 IARB AL EBEA B T 8304 x HAF 30
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1-20 mean the code of varieties, they are the same as Table 1
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Fig. 1 Electrophoresis pattern with primer S81
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Table 2 PCR amplification using 48 pairs of SSR primers in 20 tested varieties

" B 2k %7&&
o HEHTT EET14) B a5 14 Al fREE
Name SSR motif Forward primer Reverse primer Specific  PIC
band

S016 (TC)39(AC)16 CAATGTTGGTCGGTCTGTCTCG TCCACATCACCTTCCTTTCTTTCC 3 0.5862
S059 (AC)23 CTTCTCGGTGGTTTGCTCTTTACAT GCCTTGAAGAGCATCGTGTGGT 3 0.5129
S060 (AC)22 TTCAAAGGCTCCAATAGACATCCAT =~ CCACTCATAAAAATATCATCCCCAAACT 4 0.4401
S062 (AT )20 TGTTTTAGTGCTGGGTGCCTTAC GGGGATTGGCGGATGATGAC 2 0.3318
S066 (TTA)21 TAGGCTATCAGGGCAATGTTTC CTACGATGATTTGAGTCTACCGATT 3 0.4604
S067 (AT)21 GATTACTAACACTGTAGCACATTCC CTACCAAGTCACAACCGATTCAT 4 0.4916
S068 ( ACAT )25 CGCTGGCACACACTTTACTCCTTAT ATGTTTGGTTGAGTGTGGGGTAGAT 2 0.3515
S069 (TA)25 CGGCTTCTAAAGTTTTGAGTGC GGCTAGCTGACTTCGTGTAGTTTCT 2 0.3515
S081 (GATA ) 14 GTAGGTCCGTCCAAGGAAGTTTCAGCC  GAGTGCTCACCCGCAGCCGTATTTAT 2 0.3515
S088 (CT)30 ATTACACACGATAGACCTGGGAAAG  ATGAACTAATGAGGGTGAAGGAAGAC 2 0.2688
S099 (AT )36 CAACACAGCCAACCGCCAACTACC TGGATGGGCTCGGGTACGGAAT 3 0.4102
S100 (TA)29 GGAATAGTTGTGTTGGTGCGCTGGT  GCATGAAGGACAAGACAACAATAAGGG 7 0.6788
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Name SSR motif Forward primer Reverse primer Specific  PIC
band

Si21 (TCA )20 CGTTTGCCCATCCACCCCTAT TGGACGGTGAGATGACTGGTAAGAC 2 0.2688
S125 (AC)49 TAGGGTATGGCTACTTACAGAGGT GCCAGTGTCCAGTATTTGTGC 5 0.6722
S127 (AC)34 GGAGTCCACATGGATAGTGTTCACG GTCCAACGGTCAGCAGAAAGCAT 4 0.6398
S128 (TC)20(AC)15(CA)14  ATGGCAGCAGGAGATTGGAGAG CTTGACCTTCTTCTACAACTTGTCCC 2 0.3318
S129 (CA)23 CAGCTCCATCAGCGAAGAACTAACT GACAGAGCCATGTGTGCCGTAC 2 03725
S172 (TC)43 GCAAAGGTAAACGGACAGGCAC GATGTTTCTTTGTCGCCATTGTT 304102
S174 (AG)48 CACCAACTTGCTTTTCCCTCCAT TGAACCTGCTGCTCGACCCCT 304824
S175 ( ATGAT ) 11 CGTCTTCACGAAAAGTAACCAG GGATGAGTAACATGAGCACCAAAT 2 0.1638
S178 (TA)29 CTTCAATGGTCGGTTTTTCTGT ATTCGTGTATGTCGTCTTCTCCT 4 06116
S181 (CT)47 TGACACCCATCGGTCTCACTTG GCCTAACCTGGTCTTCGTTTTG 3 04359
S183 (AT )23 GACCACATTGTCTTTTCTTCCTG AATCCCTGATCGGTAATGCTTT 2 0.2688
S184 (CT)11(CA)9 TAAGTGAAGTAGAAAGTGGGCGGC GATAGGAGATGGTAGGCAGTGGCT 2 03047
S188 ( GTAT )33 CTGCGAGTATTCCTGTTGTTCTT GTATCTCATCACCATCCATGTAGC 3 0.559%
S190 (GA)31 GTAAACACACACCCTTGGTCCCTTC GACAGGCTCTCAGCTACCCCTACAT 4 0.6424
S191 (TC)26 TCGTTCTTGGCTGGAGGTTTAG CTGGACCATCGACCCTGTTTC 2 0.0904
S192 (GA)36 CAGTGGCTGCCCAGTTCATTC TTCCTGCTGTCCCTCTATGACTGTA 2 03515
S195 (AAT )20 GTATGCCCCTCTAAGGTTCTGG TAAGGCTCTTCTTGGGTGTTTC 3 0.3490
$201 (TA )34 GGAGGAAGCCAAACACTCTACT TACAGCCTTACATGAACAGCG 304910
$209 (TAA )18 TGTTTTGGTTCTCCGTAGTTGG GTAGGTGTTGCCTCCTTTGCTC 2 03047
S218  ( ATATAC ) 13 ( ATATAC )7 GATGCTGGTTGAAGACTTGGAG TGAGAGGAATTAAGAATGGCGAC 304910
$220 (CT)41 GGCTAAATTCCCTCACATGCTTCTCT GCCGCCATGTTGCTTGTTGACT 2 03047
S222 (TA)20 CTTCCTTTGTTTTCACCGTTAG GGAGCAAAAGTGGGTTCTATTATT 4 05538
$229 (CT)44 CTGGGAAAACGCATTGAATTGAACC CGAACAAGAAGGACAGCGAGGC 2 0.3648
S231 (CA)21 GCACAATCTATAAAATGGGAAAC TCGGTTGGTAGATGAGATGTTAG 2 03318
$233 (AC)44 GCATTGCGGGTATTCGGTAGTT TAAAGGAGGGGCAGATAGTGTAAGAG 2 0.2225
$255 (TGTA) 11 TTTGATTTCTGGCTTGTAATGTGAG GAACATGGCATGGCAATTAGACAG 4 04401
$262 (TG )41 TTGAGAAGAAACCCTGTGAGAAT CCAAGTAAGCATAGAGTAAACCGT 4 05621
S264 (AT )20 TCCCTCCGTCCCAAAATACTGTT CGAGGTGGAACCCAGTGCTTG 304824
S278 (TC)27 GCTGTCTACCAAATTGAAGGCAT TCCACCCAAGGAAGGTGAACT 304992
S282 (CT)23 CGATGATCCACAGATCCACCAGT GTATTATTTGCTCCGTGCCTCCG 3 0.5270
$285 (TA)25 GAGTTTTCAGCAGTGACCAGCCT GGGTCCTTACAGCCATCCTTG 2 0.3648
$292 (CT)16(GA)29 CATCACCTCAAGTTGTTGCCACG AGCCACTAGCTGCACCAGGAAAG 2 0.3047
$294 (GA)35 CATACTGCCCGTGTCGTTTCC CGATGTAGATTAAGGCCCATTTGAG 2 0.1638
$296 (CT)36 GAGCATTACTGGCACATAAACGG GAACTGATCTTGAGAGGAGGGGC 4 0.4523
$297 (TA)6(CA) 15 ACAAGCACATACCTCGCAAAAG GAACACCAGCTACGCTACCAGT 5 0.6896
$298 (AG)22 CATAGGAGTATTTCCCGAACCAGT TTATGCCTGCTGATCTTGAGTTGT 2 03318
$302 (CT)22 GTGATGCTGGCTGTGGGCTTC GTTCCTCCTCTGCTGTTTGCTCC 303515
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SN, B 18 5B AT 1 5 s AL 5B R 0.1380,
A 105 584 15 Mt E I 2R 0.1749, 1 B ix 4L
a2 B A 5% 25 SN, RGO R . 1980s .
1990s ., 2000s , 2010s & Ji it =z 0] 9 352 4% B 25 43 )
j~703653 0.3292.0.2812.0.2100, & P E & -1

P X BE R RHRN () 38015 22 R RGO R, RIEE UM Z A s B N (18] 2),

x3 20 MAFEMZERIZEES

Table 3 The genetic distance among 20 foxtail millet varieties
i
Varieties WAL A4 BE1S HEA19 HAD2S HEA A4S BB 18 RS G855
HA 11 0.0000
AT 14 0.0173 0.0000
BE1E 0.4200 0.4258 0.0000
419 0.6336 0.6112 0.5390 0.0000
A 25 0.3570 0.3627 0.4195 0.4498 0.0000
HER 0.7816 0.7873 0.7247 0.4682 0.3649 0.0000
nH4s 0.2394 0.2452 0.4119 0.7202 0.3077 0.5758 0.0000
1545 18 0.1878 0.1793 0.4499 0.5218 0.3644 0.6466 0.1943 0.0000
10 5 0.2193 0.2250 0.3781 0.6505 0.4103 0.9000 0.2959 0.2200 0.0000
BR55 0.6478 0.6228 0.6177 0.7456 0.4856 0.5470 0.6787 0.7518 0.5453 0.0000
BR6T 0.6317 0.5802 0.6622 0.6622 0.5011 0.7738 0.7582 0.8326 0.6504 0.5868
£5105 0.3245 0.3476 0.3585 0.3704 0.2229 0.5000 0.2920 0.3123 0.3541 0.5669
HA 12 0.3105 0.3162 0.3784 0.3667 0.3330 0.5506 0.3860 0.3148 0.3376 0.7203
s 16 0.2460 0.2517 0.6214 0.6016 0.3912 0.6841 0.3670 0.3148 0.3376 0.6185
R 18 0.2673 0.2730 0.4769 0.4124 0.3645 0.6224 0.2852 0.2881 0.2932 0.8903
Bn1= 0.1843 0.1766 0.4048 0.4502 0.2279 0.6341 0.2161 0.1961 0.2568 0.7348
B¥n25 0.4898 0.4720 0.5775 0.6183 0.2972 0.5067 0.4710 0.5869 0.4719 0.4739
BHRsS5 0.3709 0.3949 0.3917 0.6355 0.4479 0.6224 0.3216 0.3596 0.4444 0.8903
a5 0.2619 0.2676 0.3163 0.5759 0.3644 0.7897 0.3434 0.3124 0.1749 0.6182
BAy 18 0.4509 0.4772 0.4869 0.4548 0.4799 0.6220 0.4909 0.4630 0.3305 0.7715
:/ﬁﬁes BR6E ARI0E FRI12  HAle  HAI18 BAIE BA2S BASE BAIS  BAIS
B 65 0.0000
ABR10%5 0.4662 0.0000
A 12 0.5416 0.2986 0.0000
A 16 0.6005 0.3921 0.2329 0.0000
P18 0.6046 0.2029 0.2741 0.3853 0.0000
Bn15 0.6252 0.2178 0.2377 0.3165 0.1380 0.0000
Br25 0.6615 0.4089 0.4775 0.5829 0.5021 0.4433 0.0000
Brs5 0.7745 0.3852 0.4459 0.6283 0.3015 0.2735 0.5844 0.0000
B 15 0.5449 0.3123 0.3499 0.4240 0.2542 0.2247 0.4137 0.2711 0.0000
B 18 0.4513 0.4331 0.2212 0.3898 0.3632 0.3949 0.4407 0.4483 0.3619 0.0000
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Fig. 2 The genetic distance of 20 foxtail millet varieties in
North China summer-sowing region in different decades
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Fig. 3 Dendrogram of 20 foxtail millet varieties based on SSR markers
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