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Breeding of three lines and genetic analysis of recessive genic
male sterile mutation in Brassica napus L.

DUAN Hai-feng',QU Li-ying"?, MENG Qian' ,ZHANG Bo',
HUANG Wei-nan',XU Ting' ,KANG Wen-xia' , DONG Zhen-sheng'

(1 College of Agronomy s Northwest A&F University »Yangling s Shaanxi 712100, China

2 Agricultural Technology Promotion Center , Hanzhong , Shaanxi 723000, China)

Abstract; [Objective] In this study,the breeding of three lines of recessive genic male sterile mutation
was built and its genetic mode was verified. [Method) A plant with white flower mutation was obtained in
number 8 of Shaanxi Province regional trial of Brassica napus L. in 2004. Fertility segregation was ob-
served after self-cross. The continuous sib mating cross was performed to screen high quality male sterile
lines and extensive test-cross was performed to screen temporary maintainer lines (TAM) and restorer
lines. The genetic mode of Brassica napus L. with three-recessive genic male sterility was tested based on
the use of fertility segregation ratio of 7 : 1 in the offspring of TAM and restorer lines. [Result] Stable ho-
mozygous two-type lines, temporary maintainer lines, fully sterile lines with white flowers, and restores
lines were bred. In the genetic verification,a non-restorer line coded h25 was obtained and it had the segre-
gation ratios of 61 * 3 (self-cross) and 7 ¢ 1 (test-cross). [Conclusion) The genic male sterile line that
could be used to realize three lines breeding was bred. Further investigation on allelic mode is needed.

Key words: Brassica napus L. ;three recessive genic male sterile; white flower mutation;genetic mode;

breeding method
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LEZAE IR BN IMF ¢ IMS, B 2 & It
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311 Ao I, AR M RORIE T =
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ms; ms; ms, ms, RIR{ X Ms; ms; ms, ms, RIRf (8 ms; ms; Ms, ms, RIR[) ( § 3¢)—(3MF : 1MS)

Ms; ms; ms, ms, RfRf
(8% ms,;ms; Ms, ms, RfRf)

ms; ms; ms, ms, RfRf X ms,; ms; ms, ms, rfrf

v

ms; ms; ms, ms, Rfrf (all MS) .

3.1.2 #ALR 2009 FF45 N 628 BRA, LK
RSB A E 1 18 3 4 B ik 28, %t
Nl Bk A A il G P I R L AR LR 1. HER
LATLAE AT RS IR RS N 2R i

Oy 628 Bk ARELE 3 AF LIRS HE MR BN 12 1.4
PLAl Bk A H MBS 3+ 1, UiHIg 5 628
WRNTREMAMSMRR .
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Table 1 The fertility separation of 628 sib-mating and MF self-crossing plants
H A R

Self-crossing of
the corresponding MF

SRR

Sib-mating

R G aAf nE s AF aHAF
Year Code Combination THEMEE AT (+2) TTHWE AT (+2)
No. of No. of MFX:‘MS No. of No. of MFX:‘ MS
MF MS '+ ME MF MS '+ MS
(e S
2010 1228-2 628A-1X628B-1 7 8 1:1 17 10 3+ 1(1.494)
1228-3 628A-2X628B-2 13 15 1:1(0.036) - - -
H109-1 1228-2-1Q 7 7 1:1 12 5 3:1(0.020)
2011 H109-2 1228-2-2Q 9 4 1:1(1.23D) 10 1 3 1(0.758)
H114-1 1228 A-3X1228B-3 6 8 1:1(0.036) 9 3 3:1
h48-1 (H109-1) A-1 X (H109-1)B-1 54 54 1:1 155 44 3+ 1(0.739)
h48-2 (H109-1) A-2 X (H109-1)B-2 55 40 1:1(2.063) 136 38 3:1(0.766)
h48-3 (H109-1) A-3X (H109-1)B-3 63 77 1: 1(1.207) 113 37 3+ 1
h48-4 (H109-1) A-4 X (H109-1)B-4 24 14 1:1(2.132) 145 39 3+ 1¢0.181)
2012 h52-1 H109-2&) 4 5 1:1 84 29 3+ 1(0.003)
h117-1 (H114-1)A-1 X (H114-1)B-1 9 6 1:1¢0.267) 112 34 3+ 1€0.146)
h117-2 (H114-1)A-2X (H114-1)B-2 49 42 1:1¢0.396) 116 35 3+ 1€0.179)
h117-3 (H114-1) A-3X (H114-1)B-3 28 27 1:1 48 13 3+ 1(0.268)
h117-4 (H114-1) A-4 X (H114-1)B-4 46 39 1:1(0.424) 85 23 3+ 1(0.605)
h117-5 (H114-1D A-5X (H114-1)B-5 41 33 1:1(0.662) 55 17 3:100.019)
eyt 05,0 = 3. 845 — " FIR TCAH R s #5 5 h B W G St IRy o ME. K5 F.
Note;X?(»_ 05,1 = 3. 84;“—" indicates no related data;Xf‘ represents the data passes Chi square test. The same for table 5.

3.2 IRREMIEE ms; ms;ms, ms, RIR, AJH ¥ 5 A F M A5 R4
3.2.1 @ bad OBRBEFEAFTBHRERASN AF.HUEKRAZASE WLZATEHRAERR
ms; ms; ms, ms, RfRf X ms; ms; ms, ms, rfrf( § 3¢)—(all MF)

Fl ms; ms; ms, ms, Rfrf(all MS) ,
@ fk & BT & "ok & KA MRFRPEESEILS L LA ERAZA S
mssmssms4ms4Rfrf,ﬂﬁ’fﬂi—'ﬁﬁx MR & 2 [ 22 2 LRI AT B R M IG IR R .
ms; ms; ms, ms, Rfrf X ms; ms; ms, ms, rfrf ( §38)—(all MF)
l—l—|
F, ms; ms; ms, ms, rirf ms; ms; ms, ms, Rfrf,
3.2.2 EFAR RTHEIO200T ERILKE WK U8 RIGRF.
B L 1 AKL2EMN 3 MR ER, YEHAM 2010—2012 4F, 4L 3 4E 14387 4 28, Al (i} 5

RBEACAR 4347 4377 “438” 5 R F Rk Z2 3, 2008 4F A ARF R T KA RRIE 438" - H
HER2ANERF R, 52X WA N “438”, 4] 4 PR &R 5 R IR 2,
%2 GREABLSRERBHRETHELRSS

Table 2 The fertility separation of temporary maintainer line (TAM) self-crossing plants and hybridizing plants with MS

R BAE HE R " 33 AHE:AF
Year Manipulation No. of pairs MF or MS No. of plans MF : MS
2010 22 Self-cross 9 40 H MF 212 1:0

2% 3¢ Hybridization 2 2AREH MS 26 0:1
2011 H 3¢ Self-cross 24 L0 H MF 406 1:0

72 %% Hybridization 72 & RE MS 953 0:1
2012 32 Self-cross 34 40 F MF 721 1:0

%3¢ Hybridization 59 EAREF MS 1 006 0:1

M 2 ATLUA . “4387 L 3 AF AL 2 H . R RMEFSE D YEFRA D m T 8w AL,
Hai G A EHRBRL AT GEW 38 HA IR R . E4E 2 FORREE @I BRI N TR T AR R AR
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Table 3 The fertility separation of hybridizing plants of restorers with sterile lines

HE (BREFRXIKE F)

i 4% s Y T b R b Vs /%
Year Code (MS X restorer) No. of MF No. of MS Restoration rate
h25 H80X1621-1 13 0 100
h26 H80X1625-1 14 0 100
h27 H80X1628-1 14 0 100
h28 H80X1655-1 14 0 100
h29 H80X1633-1 16 0 100
2011 h30 H80X1664-1 15 0 100
h31 H86 X y92-2 11 0 100
h32 H86 X 1514-3 12 0 100
h33 H86X1544-3 14 0 100
h34 H86 X 1592-2 13 0 100
h35 H86 X1607-1 13 0 100
h36 H86X1708-2 14 0 100
137 h54 X y37-1 =>100 0 100
138 h55 X y51-1 >100 1 100
139 h56 X y81-1 =>100 0 100
140 h59 X y82-1 =>100 0 100
141 h61Xyl13-1 =100 0 100
142 h81 X y152-1 >100 0 100
143 h104 X y158-1 =>100 0 100
144 h105 X y162-1 =>100 0 100
145 h106 X y195-1 =100 0 100
146 h112Xy726-1 >100 0 100
147 h113Xy732-1 =>100 1 100
148 h128 X y1016-1 =>100 0 100
149 h129Xy1017-1 =100 0 100
150 h130Xy1019-1 >100 0 100
2012 151 h133Xy37-1 =>100 0 100
152 h134 X y51-1 =100 0 100
153 h135Xy81-1 >100 1 100
154 h138 X y82-1 =>100 0 100
155 h139Xyl12-1 =>100 0 100
156 h140 X y113-1 =100 0 100
157 h143Xyl152-1 >100 0 100
158 h144 X y158-1 =>100 0 100
159 h145Xy162-1 =>100 0 100
160 h148 X y195-1 =100 1 100
161 h149 X y726-1 >100 0 100
162 h150 X y732-1 =>100 0 100
163 h153 X y753-1 =>100 0 100
164 h154 X y1016-1 104 7 93.7
165 h155Xy1017-1 >100 0 100

R 3 IL,2012 455 A 138.147,153,160

BB R B T AR R BERL I ()R 2% 5 4 5 164
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Table 4 The genotype analyses of three recessive genic male sterile lines non-restorers self-crossing and test-crossing plants

A% F ft 5 MsOrfrf il 52
EIR VIR Self-crossing-1 Test-crosses with Ms® rfrf
J SRR IE AT 25 01 2N 2 1
R I [ IR I L T AR
Non- Genot Segregation ratio Genot Segregation ratio
restoer Jenotypes of fertility Jenotypes of fertility
genotypes Wy E W e TE T TE 5
MF MS MF MS MF MS MF MS
Ms' RIRf,4Ms! " RIRT,
A1 1+1
Ms AMs*RIRf,4Ms' RfRf,  MsRfR{ 15 1 Ms™ R, Ms" Rfrf 3 1
RIRf ; 2Ms! Rfrf
2Ms? Rirf
Ms! RIRf Ms? RIRf, 2Ms! RfRf Ms° RfRf 3 1 Ms' Rfrf Ms®Rfrf 1 1
4Ms'__,16Ms!t! Ms® RER{ Ms! I Rfrf, Ms! ! rfrf,
Ms! TIRfrf  16Ms®  ,16Ms! 7M‘<’Rf I: 61 3 2Ms! rfrf, 2Ms! Rfrf, Ms® Rfrf 7 1
8Ms?__, Ms®rfrf s R Ms rfrf
4Ms?  ,8Ms! Ms" RfRf, Ms! Rfrf, Ms® rfrf,
a1 — — 0
Ms!Rixf Ms? rfrf 2Ms" Rfrf 13 3 Ms! rfrf Ms'Rirf 3 !
Ms' rfrf, 4Ms® rfrf, 141 B
Ms! T rfrf 2Ms?rfrf, 4AMs' T rfrf, — 1 0 ﬁso ( ;[r[,ZMs rirf, 1 0
4Ms! rfrf, Ms® rfrf s r
2 1
Ms! rfrf ﬁ:[}i:,ZMs rirf, — 1 0 Ms' rfrf, Ms® rfrf — 1 0
MsP rfrf MsP rfrf — 1 0 Ms® rfrf — 1 0
2011 4F .45 4 h25~h36 (19 12 N AEYK & #k & IR, 25 B L6 5, 2012 4R T Y 29 MK R R LA

FI A2 o [ B i P 28 R 47 00 52 - ) A M o R 52 2% )

TUA fp it — P K g

x5 FHREKFAXREEREFVUZLER

Table 5 Non-restorers self-crossing and test-crossing

SN IR 2 I 22
-R= Self-crossing Test-crossing with TAM
Code T 7 bR 4 A bRB I LR bR A bR B I xR

No. of MF No. of MS MF : MS Xe No. of MF No. of MS MF : MS Xe

h25-1 287 17 61:3 0.373 121 16 71 0.026
h25-2 301 0 1:0 — 42 0 1:0 -
h26-1 262 55 13+ 3 0.321 106 27 31 1. 326
h26-2 283 0 1:0 — 131 0 1:0 —
h27-1 204 0 1:0 — 116 0 1:0 —
h27-2 163 34 13+ 3 0.198 88 22 3:1 1.212
h28-1 161 0 1:0 - 115 0 1:0 -
h28-2 129 31 13+ 3 0.010 102 33 31 0.002
h29-1 175 41 13:3 0. 000 146 33 3:1 3.771
h29-2 256 0 1:0 — 203 0 1:0 -
h30-1 255 0 1:0 — 171 0 1:0 —
h30-3 203 52 13:3 0. 350 - - - -
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4% 5 Continued table 5
B2 Sila ARz

iR Self-crossing Test-crossing with TAM
Code — WAPE  NAWEK A © BE WERE R AR A I R

No. of MF No. of MS MF : MS x5 No. of MF No. of MS MF : MS b
h31-1 254 0 1:0 — 116 0 1:0 —
h31-2 196 0 1:0 — 86 0 1:0 —
h32-1 358 0 1:0 — 132 0 1:0 -
h32-2 205 56 13:3 1. 083 90 37 3:+1 0.948
h33-1 115 24 13:3 0.115 107 30 31 0. 547
h33-2 80 17 13:3 0.032 49 17 3:1 0. 000
h34-1 225 40 13:3 2.091 107 33 3:1 0. 086
h34-2 264 0 1:0 — 113 0 1:0 —
h35-2 190 43 133 0. 001 80 21 31 0.743
h35-3 178 0 1:0 — — — — —
h36-1 248 56 13:3 0.005 97 36 3:1 0.203
h36-2 146 32 13:3 0.028 137 38 31 0. 840

25 Al L, g% 5 o h25-1 A% & bk A 38 4
BILEA 61 ¢ 3, [ IS AE 4 B Lo 7 s 1 A KR A
By Ms' ' RIrf, 450 h25-2 B HER E bk B 28R
MAE JG A AT B L 454 h25-1 fif 5 R 80, i ) 3 5 ]
RISy Ms' efef, Z54 235 AT 45 5 h25 (&)
IR SRR L TR Y SN Ms rfrf,
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h34 h35 (X% B Pk 52 bk 56 R AU 35 oy Ms*rixf, 4 %
i h31-1 Fl h31-2 AR & pk 7 3¢ FHl 228 )5 1038 4
ALE L L A A BE S Ms'T rfrf | Ms'rfrf 5
Ms"rirf, '35 2 h31 9 X 57 Pk & pk 25 P 734 W] g 5
Ms' rfrf Ms?rfrf 8% Ms'rfrf, 455 & h33 F1 h36 9
Xt O Pk 52 0k Bk R U T] BE O Ms® RIRT 5 Ms® rfrf,
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