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Abstract: Genetic characters of YO9AB were analyzed using genic male sterile line YO9AB and Pol CMS maintainer
11217 and restorer 11354 in Brassica napus. Sterile plants in YO9AB were selected to be crossed with 11217 and 11354,
and all plants in the F; generation of the two combinations were fertile. The separation ratio between fertile and sterile

plants in F, generation was consistent with 15 1, indicating that the fertility of YO9AB was controlled by 2 pairs of
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recessive nuclear genes and was not affected by cytoplasm. YO9AB was cross-positive and negative with another two

recessive genic male sterile two-type lines 104AB and Xiangyou 402AB, and all the plants in F; generation were fertile,

indicating that the male sterile genes of YO9AB and the male sterile genes of 104AB and Xiangyou 402AB were

non-allelic. Using 20 Brassica napus strains with different genetic background testcross with YO9AB to investigate the

sterility of hybrid F; generation and to analyze heterosis of hybrid combinations,we found that all the plants in F;

generation were fertile, and the recovery rate was 100%, which meant that YO9AB possessed complete and stable sterility,

and had extensive source of recovery. The results of the combination identification test showed that among the 20

testcross combinations, 18 of them the yield was higher than the control variety, among which 7 of them increased the

yield by more than 15%. There were 10 combinations in which the mid-parent heterosis was more than 25%, and 2

combinations in which the heterobeltiosis was more than 30%. The results showed that 7 of the 10 testcross combinations

increased the yield than the control variety, and 3 of them increased the yield by more than 5%, with a maximum increase

of 8.61%. The results of combination identification test and combination comparison test showed that YO9AB had high

combining ability and strong heterosis potential, and was a recessive genic male sterile two-type line with great potential

for development.
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Table 1 The materials in the test-crossings with YO9AB
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Table 2 The fertility of offspring with consecutive sister inbred in the YO9AB population
1% : % Loos.
2012 64 47 423 136 0 1 1:1 2.306 3.84
2013 63 48 43.2 13101 1:1 1.766 3.84
2014 61 56 479 1.09 1 1 101 0.137 3.84
2015 62 58 48.3 1.07 ° 1 101 0.075 3.84
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Table 3 The fertility of F; and F, generations of YO9AB crossed with inbred lines 11217 and 11354

F, F, F, F, F, . F, F, F,
F, % X005,
Y09ABx11217 58 0 227 14 162 :1 15 1 0.022 3.84
Y09ABx11354 63 0 224 13 1721 15 1 0.124 3.84
2.2 YO9AB BHHHXERE RIS 104AB 402AB
Y09AB 104AB 402AB F, 4 Fy
( 4 F, Y09AB 104AB
Y09AB 402AB
#4 YOOAB FBEEZMMMNBFRMEERM 2.3 YO09AB Iz Fy X ETIREHRE
Table 4 The fertility of offspring of the gene allelism test for YO9AB
2016 Fy
YO09ABX 402AB 124 0 Y09AB 20
Y09ABx104AB 121 0 F,
402ABxY09AB 117 0 100%(  5) Y09AB
104ABxY09AB 123 0

#5 JNXFAKREMERN
Table 5 The fertility of F, generation of test-crossing combinations with YO9AB

1% /%
Y09ABx14011 120 0 100 Y09ABx14301 120 0 100
Y09ABx14012 120 0 100 Y09ABx14302 120 0 100
Y09ABx14013 120 0 100 Y09ABx14303 120 0 100
Y09ABx14014 120 0 100 Y09ABx14304 120 0 100
Y09ABx14101 120 0 100 Y09ABx14305 120 0 100
Y09ABx14102 120 0 100 Y09ABx14411 120 0 100
Y09ABx14103 120 0 100 Y09ABx14412 120 0 100
Y09AB%x14105 120 0 100 Y09ABx14413 120 0 100
Y09AB%x14106 120 0 100 Y09ABx14414 120 0 100
Y09ABx14107 120 0 100 Y09ABx14415 120 0 100
24 HELTREFERM 15% 7
570 F, 25% 1 F,
(6 25% 10 35% 3
F F, 15%
10 30% 2
( YO09AB
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Table 6 The yield of F; generation of test-crossing combinations with YO9A and the yield of each tester parents

/(g'm™?)
£ /(g'm™) /% /% 1%
I 11 il
Y09ABx14011 33943 327.89  332.08 333.13DEFGdef 14.12 26.48 17.13
Y09ABx14012 27841  301.65 29595 292.00JKLMjkl 0.03 17.26 14.21

Y09ABx14013 36447 37256  377.36 371.46Aa 27.26 41.65 31.67
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R 6(8)
(™) (gm) 1% 1% 1%
I I it
Y09ABx14014 370.91 357.87 362.22 363.67ABab 24.59 42.41 35.51
Y09ABx 14101 20355 307.95  304.50 302.00LKijk 3.46 20.88 1739
Y09ABx 14102 3279 30660 32339 317.59GHIgh 8.80 27.78 24.68
Y09ABX 14103 35262 36237 35742 357.47ABCbe 22.46 36.26 26.62
Y09ABX14105 29595  292.65  282.01 290.20JKLMKI 0.8 1627 13.00
Y09ABx14106 309.00 297.75 311.54 306.10HIJhij 4.86 21.56 17.18
Y09AB*14107 36462 35772 36057 360.97ABab 23.66 32.45 19.25
Y09ABx 14301 32579 33193 323.54 327.09EFGefe 12.05 31.98 29.14
Y09ABX 14302 29640 30195  307.65 302.001Kijk 3.46 17.11 10.48
Y09ABX 14303 34663 33943 32939 338 48DEFde 15.96 24.47 1227
Y09ABX 14304 3300 31034 32024 317.89GHIgh 8.90 21.24 1272
Y09ABx14305 279.31 288.61 276.46 281.46LMNIm -3.58 13.38 10.76
Y09ABx 14411 31079 33388 32249 322.39FGHfg 10.44 28.96 25.14
Y09ABx 14412 33688 34558 340.93 341.13CDEd 16.86 26.09 14.20
Y09ABX 14413 3324 33193 31274 322.64FGHfg 1053 22.56 13.56
YO09ABx 14414 34873 33958 35097 346.43BCDed 18.68 26.20 12.97
Y09ABx 14415 29775 307.95  316.64 307 45HUhi 532 20.45 1467
520(CK) 286.66  280.96  308.10 291.907KLMjkI
14011 280.96  286.66  285.61 28441KLMNIm  —0.03
14012 25832 25292 255.77 255.670PQopq 012
14013 27826 28696  281.11 282.11LMNIm 003
14014 267.62 27301 26447 268.37NOPno 003
14101 25142 25727 263.12 257.270PQop 012
14102 259.67 247.53 256.97 254.72PQopq -0.13
14103 28786 28291  276.16 282.31LMNIm 003
14105 25667 25097  262.82 256.820PQop 012
14106 25067 27196  252.02 261.220Pnop .11
14107 30465 29730 306.15 302.701UKijk 0.04
14301 26042 247.98 25142 253.27PQpq 013
14302 279.46 273.01 267.62 273.36MNOmn -0.06
14303 30450 29160  308.40 301.50UKijk 0.03
14304 280.96 28876 27631 282.01LMNIm 003
14305 25142 26267 24828 254.12PQopq 013
14411 26417 25172 256.97 257.620PQop 012
14412 30450 29805 29355 298 70JKLijk 0.02
14413 281.41 288.01 282.91 284.11KLMNIm -0.03
14414 29160 30840  319.94 306.65HIhi 0.05
14415 27946 26657 25832 268.12NOPno 008
Y09AB 24693 23748 24273 24238Qq 017
P 0.01) (P 0.05)
25 AARLBRBTERN 5% 3
10 Y09ABx14014 8.62% Y09ABx14107
520 Y09ABx14013 6.41% 5.43%
. ¢ 9 0 Y09ABx14014 (322.57 g/m?)

Y09ABx14107  Y09ABx14013 3
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Table 7 The yield and the yield advantage of each plot among compare test of test-crossing combinations
fgm) ) %
I 11 11
Y09ABx14011 303.70 307.75 298.55 303.33CDde 2.14
Y09ABx14013 312.80 308.85 317.70 313.12ABCbc 5.43
Y09ABx14014 321.55 326.90 319.25 322.57Aa 8.61
Y09ABx%14103 310.55 303.75 309.10 307.80BCcd 3.64
Y09ABx%14107 311.85 317.50 318.70 316.02ABab 6.41
Y09ABx%14303 262.90 265.70 257.60 262.07Fg -11.76
Y09ABx14304 298.70 294.25 296.20 296.38De -0.20
Y09ABx14412 308.80 304.20 311.15 308.05BCcd 3.73
Y09ABx14413 274.35 275.70 268.80 272.95Ef —8.09
Y09ABx14414 308.20 311.00 306.35 308.52BCcd 3.88
520(CK) 299.25 302.05 289.65 296.98De
(P 0.01) (P 0.05)
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