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Genetic Verification d Multiple Allelic Gene for Dominant Genic Male Serility in
609AB ( Brassica napus L .)
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Abstract : The interaction node between double dominant genes presented by Li SL and his colleagues iswiddy accepted
as an inheritance patern for the dominant genic male gerility (DGVS in Brassica napus. In the node, the expresson of
Ms desdgnated as the dominant male serile gene can be suppressed by the norraldic inhikitory gene Mf (or R in previous
reports) . Even though it is supported by some ingenious genetic tests, there are two shortcomings in previous sudies One
isthat the irference has been drawn from the fertility performance in F, generaion in ome experiments  This makes us be
in a dilemma because it’ s practicaly difficult to diginguish the segregeting ratio 13 3 for double gene inheritance from the
ratio 3 1 for multiple dlee inheritance. Another shortcoming is thet only one or two redorers are goplied to the daborate
genetic examinations, which can' t exclude the posshility that the dldic inhibitor may exig in the other redorers Further-
nmore, multiple aldic dominant genic gerility isidentified in Chinese cabbage with the same gernome as B.  rapa, one of
the ancedra geciesdf B. napus, though the two gene patterns have been corfirmed in the same gpecies The present udy
was an attenpt to verify the genetic mechanismfor DGMSin a neMy bred gerile line 609AB from a gpontaneous mutant
found in a double-low grain 609. Various types of tescrosses and backcrosses were made between 609AB and the breeding
lines involved , and thefertility segregation was recorded in Wuhan and/ or in Hezheng county , Gansu in spring and summer
seaon, regpectivdy. The segregation ratiosdf 1 1 in the sbmeted progenies and 3 1 in the sdfed progenies o the fertile
plants reveded that 609AB was a hormozygpus gerile type (Table 1) . The two hereditary patternsfor DGMIS could not be -
fectively determined through the F, segregati ng generation because observed data might fit well to the both patterns acoord ng
to the Chi-square test (Table 2) . The testcrosses made between restored R, and the tenporary maintainers segregated in a
ratio o 1 1 and the subsequent generation populations from the teg families and backcrosses contained only fertile indivi
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duds (Table 3). All the regorers teged had the alelisn of the Ms. In addition, the inhibition gene in the fertile plants
from 609AB was d 9 denondrated to be dldic to the Ms, because there were only fertile plants in the backcross popula
tions (Table 4) . These resuts clearly indicated that 609AB was cortrolled by multiple dleles of one gene, with Mf domi-
nart over Ms and Ms over s, the recesdve dlde for normd fertility. Therefore, the gerotypes o the derile and fertile
plants in 609AB are MsMs and MsMf regectively , while the corregponding redorers and the tenporary meintainers are of
gerotypes MfMf and msns, reectivey. The gerile meterid can a9 be utilized in a threeline sygem, but the breeding
for a honozygpus gerile line honologous to the corresponding mai ntainer will be entirdy different.

Key words: Brassica napus; Donminant genic mee gerility; Alldic inhibitor ; Multiple dleles o one gene
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Tablel  Genotype analysis o the homozygous gerile line( 2003 spring, Wuhan)
Jbeting SHfing of fertile plant
Fertle plarts Serile plats x*ay Fertle plarts Serile plarts X’6 1
609AB 176 156 1.0913 368 114 0.3983
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Table2  Thefertility performance in the F, population derived from the cross between 609A and the resorer R04-1
Year and location Fertile plart Serile plart X' 3 X’ 1
2003 2003 summer , Gansu 264 61 0.003 9 6.401 0
2004 2004 ring Wuhan 119 29 0.024 9 2.0270
2.3 kR 133 31 31 11 ,
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: )
1% 52 55 o B R A K 2 % B M
MsMf x msms MsmsMfmf x msmsmfmf
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Table3  Thefertility performance in the populations of the testcr osses made between the Fpand temporary maintainers
Combirgtion Fertile plart Serile plart X'y X*@ Y
(609A x RM4-1) x G467 105 81 2.8441 33.1470
2003 (609A x R4-3) x G467 177 147 2.5957 70. 6214
2003 summer , Gansu (609A x P0B) x G467 59 58 0. 0000 36.3789
(609A x R>1) x G475 147 119 2. 7406 4. 2155
(609A x R43) x G467 196 180 0.5984 103. 6915
2004 (B09A x G2353) x G487 178 180 0.0028 120. 6704
2004 spring’ Wuhan (609A x G2368) x G487 72 63 0. 4741 32.6543
' (609A x G2381) x G467 31 28 0.0678 14. 6949
(609A x G2486) x G487 46 48 0. 0106 32. 6809
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Table 4  Thefertility performance o the tescrosses and backcr osses with temporary maintainers
Year Gombi nation Fertile plants Serile plants X°
(609B x G32467) 57 57 0. 0088
2004 (609B x G2475) 19 22 0. 0976
2004 sring ,Wuhan (609B x G2487) 39 36 0.0533
(609B x G2460) 18 12 0.8333
(609B x G2467) x G467 265 0
2003 G467 x (609B x G467) 9% 0
2008 ST Gansu G487 x (609B x G475) 126 0
' G487 x (609B x G2487) 134 0
G487 x (6098 x G460) 194 0
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