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Abstract: [ Objective]l To improve the fertility purity of beet monogerm cytoplasmic male sterile lines and maintainers.
[ Method] Forty pairs of molecular markers from a collection of 620 monogerm cytoplasmic male sterile and maintainer
sugar beet germplasms were identified.All genetically mixed markers in the sterile and maintainer plants were given specific
codes and recorded.Subsequently, a morphological observation was carried out in the field to exclude genetically impure
plants. [Result] The verification of heredity purity by molecular markers revealed 92 DNA including 73 in the maintainers
mixed with that of the sterile plant and 19 in the sterile lines contaminated with that belonged to the maintainer.The field
examination on pollens and grains identified 122 plants (as compared to 92 isolated by the molecular marker verification) with
73 maintainers and 49 sterile lines to be promiscuous.In addition, polygerm plants were unexpectedly found in the lot that could
have grown from the accidentally included seeds. [ Conclusion] By excluding adulterated plants in the field, the purity on

heredity of sterile and maintainer lines could be assured.The procedure would provide the prerequisite essential for accurate
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genetic diversity determination and successful preparation of binary sterile sugar beet lines.

Key words: Sugar beet; molecular marker; heredity certification; morphology; screening
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Table 1 Codes and names of 40 pair test materials
Fe5 e Fr5 e P e FPs e
Serial number Name Serial number Name Serial number Name Serial number Name
1 HD-CMSI 21 HD-CMSI11 41 HD-CMS21 61 HD-CMS31
2 HD-O1 22 HD-O11 42 HD-021 62 HD-031
3 HD-CMS2 23 HD-CMS12 43 HD-CMS22 63 HD-CMS32
4 HD-02 24 HD-012 44 HD-022 64 HD-032
5 HD-CMS3 25 HD-CMS13 45 HD-CMS23 65 HD-CMS33
6 HD-03 26 HD-013 46 HD-023 66 HD-033
7 HD-CMS4 27 HD-CMS14 47 HD-CMS24 67 HD-CMS34
8 HD-04 28 HD-O14 48 HD-024 68 HD-034
9 HD-CMS5 29 HD-CMS15 49 HD-CMS25 69 HD-CMS35
10 HD-05 30 HD-O15 50 HD-025 70 HD-035
11 HD-CMS6 31 HD-CMS16 51 HD-CMS26 71 HD-CMS36
12 HD-06 32 HD-O16 52 HD-026 72 HD-036
13 HD-CMS7 33 HD-CMS17 53 HD-CMS27 73 HD-CMS37
14 HD-0O7 34 HD-017 54 HD-027 74 HD-037
15 HD-CMS8 35 HD-CMS18 55 HD-CMS28 75 HD-CMS38
16 HD-08 36 HD-018 56 HD-028 76 HD-038
17 HD-CMS9 37 HD-CMS19 57 HD-CMS29 71 HD-CMS39
18 HD-09 38 HD-019 58 HD-029 78 HD-039
19 HD-CMS10 39 HD-CMS20 59 HD-CMS30 79 HD-CMS40
20 HD-010 40 HD-020 60 HD-030 80 HD-040
T2 40 XM R RS
Table 2 Specimen codes of 40 pair test materials
e ey ETRE
Serial number Name Number
1 HD-CMS1 1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-8 1-9
2 HD-0O1 2-1 2-2 2-3 2-4 2-5 2-6 2-7 2-8 2-9
122 PCRAE PCREM AR (10pL): B  SEMIFHABGRLAG.

Mix 5 pL, IFJZ [6 TR1 5| % (10 pmol'L™') % 0.2
uL, #iFz DNA (100 ng'uL™') 2 uL , f%J5 i ddH,0
% 10 uL,

PCR R W F2)%: 95 C FlAE M 3 min; 95 °C &P
255, 60 CiB K 25s, 72 CHEfH 60s, 28 MEF;
72 °C A 5 min, T 4 C £
123 ®ik  HEALOTICEIRYEHY 1% IR
BEC K, LA 500 bp 3§ 2000 bp marker 4 DNA 43F
HEAREL XS BRI S L, 7F 130 VE R A
T HLIK 30 min. HLVKZE R T, FH S8 AIMEE B B AZ A0

124 BRRELER ERSThRiCEHEEELS R
SR VR 44 1Y) DNA AR BT X 7 ) Al Pk 4 5 5 ISR IS
i, TEHMEATIR RS E SIIE, WEAT R S5MK
Fr R B0AEHs, RIS UL ME AR AR 1k o X B PETR 22 A
KR TR 2 (A AR EAT RS0 . el SR S JE PR AR
7, BIBRIREZR)E, Wl aIERX AT RS REER
ZIER, RIEAT R SRR LG E, T
R O IFAE R TT B 45, JF DA — 41y 0 2R AT 5
AbFR,
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Fig. 1 Schematic diagram of sugar beet planting in the field
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Fig.2 Molecular identifications for Male Sterile Line No.15 and Maintainer No.16
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Fig. 3 Molecular identifications for Male Sterile Line No.75 and Maintainer No.76
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Table 3 Number of plants with mixed genes determined by molecular and morphological verifications
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