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Abstract: Millet, as one of the characteristic crops in northern China, mostly utilizes conventional breeding methods combined
with a few molecular—assisted selection techniques. Constructing a fingerprint map is a key component of molecular breeding, which
is significant for variety identification and authenticity verification. Longgu 23, a new foxtail millet variety with high quality, and high
yield, were bred through sexual hybridization between Yugu 1 and Longgu 7. In 2020, the average yield of Longgu 23 was 5 446.0
kg/ha in seven pilot areas of the joint national identification experiment for the early maturing area of northwest spring millet with a
yield increase rate of 57.14%. During the millet production experiments in Gansu Province in 2020, it demonstrated yield increases
at all 8 points with an average yield of 4 537.5 kg/ha, which was an increase of 2.08% to 36.84% compared to the control variety
Yugu 18. The contents of crude protein (dry basis), ether extract (dry basis), crude starch (dry basis), lysine (dry basis), and
amylopectin (accounting for starch) were 125.7 g/kg, 38.2 g/kg, 794.5 g/kg, 1.8 g/kg and 784 g/kg, respectively. It is resistant to
grain rust and smut, moderately resistant to grain blast, white hair disease, and corn borer, and is suitable for planting in
northwestern spring sowing areas such as central and eastern Gansu, Datong in Shanxi, Yulin in Shaanxi, Guyuan in Ningxia, and

Hohhot in Inner Mongolia. In addition, 74 pairs of polymorphic SSR markers in the linkage map constructed by the F, and RIL
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populations from Yugu 1 x Longgu 7 was used to map the 9 chromosomes of Longgu 23. Among them, 49 pairs of SSR genotypes

came from Yugu 1 and 25 pairs of SSR genotypes were same to Longgu 7, indicating that Longgu 23 carries more components of the

Yugu 1 genome. This fingerprint provides a molecular basis for the authenticity identification of Longgu 23.
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Chr.1 GSA00005 CGGTCAGAACACCCTGAATA GCTATTGGTGTTCCCCTGTT 123315_123404
GSA00211b TGTCTCTGCCATCTACCGTC CCGAGAGTGCTTGTCCTCTT 5520936_5521090
GSA00405 CTCTTCTGACCTGCATCCTG TGGAAGAATGGAAGTCCTCA 10378376_10378458
GSA00475 GCCTGCCTAATCGTCAAAA CGCACGCATATAGGAGTATGA 15143554_15143711
GSA00587 GAAGGGAATCGAGGTGGATA TAGCGCAAGAAAAACACCAC 25481584_25481750
GSA00734 GGATCGTTTGGAGATAGGGA ACTCTCTAGCGGCATCCAGT 30276433_30276558
GSA00888 AAGAAAAATGACGGTGCCTC CAAGGCTTGCTGGTTCTACA 34929106_34929223
GSA01152 GTATGGGCCTGCTCACTTTT AAAAACGGGAGTACTGGCTG 40290739_40290838
Chr2  GSA01555 TGAATCGAGCTAATCAAGCG GGCGACTACGACCACCTAAT 6037554_6037715
GSA01661 GTCCAACTACCATGCACGAG CCCGCCACTCCTAATTTTTA 11214494 11214643
GSA01732 CACAGTGATCATAAGCCACG ACTGACACCCGCTTGCTAAC 16051962_16052161
GSAO01815 TGAGAGGTATGCACGTTTCG GAATTGACCGTCATTGTTGC 25042552_25042706
GSA01877 GCCCGTTGGGATATTAAATG ACGGGGGATAATGAATCGTA 28924837_28924972
GSA02243 GCTGCTTTGTTCTCTGTTGTG TCGTCGTTGACTTCATTGGT 40442541_40442655
GSA02460 GACGGACGGAATATCACCTT CGTCCATCATTCTTTGGTTG 45839038_45839212
Chr.3 GSA02697 GTGACCTCACCGGAAAAAGT CATTGTTTGACGAAACGGTC GSA02697_378803
GSA02935 TGCATTCTCTGTTCACCCAT CTGCAAGAGACCATTGGCTA 5116408_5116548
GSA03111 CTCAGGGCACAGTCCTACAA TGACAGAGGAGAAGCACCAC 9478478_9478659
GSA03339 GTCCGAAATACATGTTGGCA CATGAGAGGGATAAGTGGGG 16068316_16068479
GSA03436 GCCAACTATTTCCTCATCCC GCCGGCGAGTTAGATAGGT 20438941_20439135
GSA03603 GGACGGAGGGACTAAGGAGT ATCAGCTGCCGTTTAGCTCT 27173707_27173843
GSA03636 CGAAGATGCCTTTACCCTTG TGCTGCTTGGTATGGTCTTC 34213587_34213714
GSA03696 CACACGTCCACACACCTACC TCCAGCCCCAATTAATAAGC 40307783_40307957
GSA03760 TAATAAGCCGAGCCAACCTT CATGCAGATGTAGTGCCTCC 44147950_44148087
GSA03786 GGCTTCTCTCTCCGTCTTTG AGGCTGATGTCGCTCTTTG 45514648_45514823
GSA03942 GTGGATTTGGACAAGCCTCT GTGAGTCAAAAATCAGGGGG 49889788_49889934
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Chr.4 GSA04009 TACATGGAGGAACGGTGAGA AGTATAAATTGGGCACCGCT 363689_363874
GSA04202 CCCGTCTCCAACATTATCCT AGCAAAGGTACTCGATGGCT 5538219_5538414
GSA04317 TTAGTCGAAGGCTTGCTTACC GTCGCACACTTTGTGTAGCA 10225481_10225630
GSA04464 GACTTCACTATGGATTTCACGG TGGCTCCTAATTACTAGGGATG 27543314_27543440
GSA04656 GGGTGGCTAACCAGTCAGTT TCGCTGCTGAGTTCTGTTCT 35231842_35232035
GSA04853 GATGCATGCAGCCATTTAGT CCCATTACCCTAACGGACAT 39983319_39983508
Chr.5 GSA04901 GGTGGGTACTACTGCCGATT GCCTTTGGTGGAATTGAGTT 186041_186219
GSA05063 CAGTCTAGTGTGAGCCGGAG GGATGCAGCAACACTCTGAT 4331373_4331499
GSA00211a TGTCTCTGCCATCTACCGTC CCGAGAGTGCTTGTCCTCTT 8530127_8530274
GSA05234 GCTGGAACAAGGACTTCCA GCTTTACAAAACGAACACCG 9358282_9358386
GSA05247 CCGAAGCACGAGAATTGTAA TGACATAAGTGCATCCACGA 9936444_9936626
GSA05455 CCGGAGTTGGTTGGTTAGTT CCCTGGGCATTCGGTATTA 16457432_16457603
GSA05502 TCTAGAGCTTCTTCCCCCAA GATAAGCCCGTTGGTTGTCT 23417817_23417935
GSA05518 TGGTGCTGCTCCTCAACTAC CTTGTCGTGCTTCTTCAGGA 24685745_24685762
GSA05550 TTTTCCCCAAAACTAGCCAC CATGCCATGCTGATATGGAT 26388243_26388376
GSA05655 CGGAAAAGGGTCCGTTAGT AAGGATGTAACGGTAACGGC 30674665_30674832
GSA05786 TCGCTAGCTAGATTTCCGCT ACCGAGGTAGATCTCTCCGA 34799303_34799468
GSA06158 CGCTCAATCCTCAAATCTCA AAGCACAACGTAATTACCCG 44714040_44714234
GSA06313 TGAGTAGTGGTTGGTTCATGG ACAGGCATGTTCATCTGGAA 47176169_47176302
Chr.6 GSA06344 CTTCTTCCAGTCCCGGTTT CTTCCAATCCAATCCACCTT 247673_247789
GSA06531 CATGACCATGGAGCAGCA GGAGGATAAGGGACGAATCA 5122729_5122909
GSA06598 GGCTACCTCTGCTCTGATCC CGGAGACCAGTGTCACAATC 7803097_7803250
GSA06739 AAATTTAGGCCCTGGATGC CAAGCAAGGTATGTGATCCG 25668863_25668921
GSA06849 GCTTGGACGATGTGTGATTC AAGTACAACGGTAACGGATGC 29793099_29793213
GSA07047 CAAAAGGGACCACATGACTG AAAGCAACAGGGGAGGTATG 34541815_34542008
GSA07148 ACAATCAAGTGCAGAGCGAC AATGGGGGCGGAGTATTT 35982959_35983119
Chr.7 GSA07160 CCTAGGCATTGTTGCATTGT CTGCCAAGAGTAGGACACGA 678443_640217
GSA07209 TACTGCTGCTCCATTTCCAC CAGAAATGTCCAAGACGACG 3787971_3788109
GSA07262 GCTCTGATTTTTGGTGGGAT ATGGAACCACCCTTTGATTC 13033275_13033464
GSA07292 TTGTCACGGTTCCTGATGTT CTCTGTGGCTCTGTCCAAAC 15751608_15751792
GSAQ07425 CGAGAAAACGAGACGAGCAT GTTTCTGAGCAGTCTTCCCC 20705780_20705951
GSA07548 AGGAATTTTTATCCGCTCCG AAGTTGCGAACCCATGACTC 23721468_23721621
GSA07797 GCTCCACTAACGCATCACAT AGTGACACATGAACGGAGGA 30125393_30125591
GSA07938 GTTGAGCCATCAGTTCCAGA CCACCGTCAGATTCGTAGTG 33568645_33568778
Chr.8 GSA08217 CCACGCATGAAGAAACAGAT GCAGGGCTTCCTAGTAGTGC 4939002_4939177
GSA08313 GGTGCGAGCAGGATACTACA ATGAGCAATTGGAGCTTGTG 10531697_10531894
GSA08352 CCTCTTCTCTCTCCCACGAA GTCCGAGCTCCACATCATC 14233516_14233634
GSA08441 CTTGCAGCGAATGAGCTAGT GTGGGCAAGCAACTTTACAC 25564798_25564972
GSA08608 TGTGTTGGAGGAAACAATGG CCAAAGGACCTCAACCAATC 35556662_35556859
GSA08704 GGATTTCAAGCACAATCGAG CCGTCCATCCTTCATTCTCT 40247577_40247766
GSA08722 AGGATTGCCACACAGTTTGA CATAGGATGAGGCTTGGGAT 40623844_40623949
Chr.9 GSA08997 GCCCAAAGAAAGAGATTGGA ATAACTCGGTTGGCAGAAGG 4986526_4986688
GSA09043 TGCTAACTACAGGGTGCAGAA ACCAAACGATGCTAACTCCC 5868034_5868230
GSA09574 ACATGGTGTTCTTCCCCATT CTTTCCCCCTCCTCTCTCTT 21989897_21990078
GSA09688 GTCGATGGGGTACGAATCTC CCGCTATCTACTCCAGCACA 35527988_35528150
GSA09863 TACCTTGGAGAGAAGCACCC GAAGTAATCTCCCGAGACGC 42057515_42057673
GSA10009 GGAGGGAATGTTTGGTGAAT TCGATGTAGCCATCGATCAG 46941735_46941840
GSA10516 GCAGTCATAGCTTGCATCGT GCGAAAGATACATGTCCGTG 57687510_57687625
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303 —=/GSANOTAY 307 Gsaosess 208 | GSA0GELS A0 GSADTTON 456 11 GSA08608 35.5—— GSA09688
34.9-— GSA00888 404 GSA02243 34.2 ——T- GSAO3636 5 GSA04656 348 —|—- GSAOS786 345 GSA07047 336 GSANVIREE 010 GSA08704
T 36.0 GSA07148 406 GSA08722 42.1 ——— GSA09863
4031 GSAOT152 458 GSA02460 40.3~—t- 400 GSAD48E3
44.1~|_|, GSA03760 46.9—— GSA10009
455 -—1~ GSA03786 A= gannatas
. 472 GSA06313
49.9 —— GSA03942
A Fohr =5 = = N Sk A oG, 1 = o 7 = . —. 1] s ek
(R AT RSB B (Mb); A FRCARR, BOMASRICRR BRI S B 1SR, S OFRIER TR IC 3R 5 B 5 Bl

T 7 S
2
6.2 FERJEKAE, HEHiE e
FAHERTHA Z2 B 30 000 ~ 60 000 kg/hm?®, JRZE
150 ~ 225 kg/hm?, e IR — %% 300 ~ 375 ke/hm?, &
FIABELLE 12 045 ~0.65,
6.3 Jmi%kw JE F A
3N, 5 HE . PR L, feHbE
BCHEET . R Biam UE , H 5% miik il 3.75
ke/hm? 5% 50% 2 B ol {4 57 37.5 keg/hm? JE4 7
THEHRE, AlARE T ER, R
JEBT R L
6.4 K
WAk 7 A RLHABAS 5 an AL D, R R AR RS
DCHR 8 45 TR RL Y B RE A s ORI a] o sk
Jei B IS B,  1E AR 2 AR R
B2k
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