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Cytological observation and sterile cytoplasm type identification of cyto-
plasmic male sterile Brassica napus L.
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hancement , Lanzhou 730070, China)

Abstract: In order to clarify the pollen abortion mechanism and sterile cytoplasm type of 22N317A, 22N195R, A
and 22LJ56A-22N286R, A cytoplasmic male sterile (CMS) lines of winter oilseed rape, three cytoplasmic male sterile lines
and maintainer lines of winter oilseed rape were used as materials in this study. The flower morphology and cell characteris-
tics were observed, and primers were designed according to the fertility-related genes orf138, orf222 and orf224 of oilseed
rape for multiplex PCR molecular identification. The results showed that the petals of the three sterile materials were flat,
the anthers could not disperse pollen normally, the filaments were short and the stigmas were long. The development of pol-
lens of sterile lines was blocked during the period from tetrad to mononuclear microspore. The results of conventional cyto-

logical observation of sterile lines showed that no microspores or pollen grains were observed after the tetrad. Paraffin sec-

tions of the sterile line showed that the tapetum expanded
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abnormally during the pollen tetrad period, squeezing the
tetrad in the anther chamber, causing the anther chamber

to deform and eventually leading to male sterility. The ster-
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1.1 REHBEH*

A3 50 BT 0 HE R OR B R A RE 22N317A
22N195R,A \22LJ56A-22N286R, A K HAR 5 2 1kt
22N317B ,22N195R, B, 22LJ56 A-22N286R, B #J i 44
PR T AR B AR~ [ 5 T S B T SR R 2
PRt RGO T H A4 - T R i A
ARHET™ v 0= & P 58 JE b, 554 4 BRI 2
m’,60 A ,1THE 8 30 em , BREE R 15 em , ¢ 2 i AL

EHAEA T B, IS s AT AL M UR &
RERFERM BSR4 3 o, AT E R
WA IRPEAEE K S EFTRMBMCR(FE ),
TR LR KE0~1.0 mm 1.1~2.0 mm,
21~3.0 mm.3.1~4.0 mm 4.1~5.0 mm AB R 5
TREFRMELS 10 DMAEE B BERE TR T RAER
YRS s TSR 3 0 BEALIE AN B R 51 5F
FMELE 10 BRI 5 3£ 47 5L DNA (gDNA ) FlZ kL
& DNA (mtDNA ) $# 8¢, I3l if £ & PCR XA E
RIARF AL

F1 HERRRABMAEEFTERERBRAEERESENE BTN X R

Table 1 The corresponding relationship between bud length and pollen development period of cytoplasmic male sterile line and maintainer line

in Brassica napus L.

K JE (mm) 0~1.0 1.1~2.0

2.1~3.0 3.1~4.0 4.1~5.0
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Table 2 Information of primer sequences

G FPo(5'—3") HUIER

1 F:GAAACGGGAAGTGACAAT orfl38
R:GCATTATTTTCTCGGTCCAT

2 F:AGCTGTCTGGAGGGAATC orf222
R:GCGGTCTCACGCACTAATC

3 F:AGCTGTCTGGAGGGAATC orf224
R:ACGACATCAAGGAGGAAC

4 F:ATGGGACTCACCCTTTACTTGA orf139
R:CCGTTGCAGAAAAGAGATCC

5 F:CAGATTCAGCAGAGGAGATTGC MS,Bnap

R:GAAGCTCAGCTAAGTCCTCG
6 F:ATGATAGTTTCATTGATTCAAATTTCATA  BnMS,

R:TCAAGGCAAAAAAGAGAGAGGAA

2.2 e RS S HFE

22.1 WHERARMEG AL REER 22N317B
FIRNE F 22N317A LK 40 M5 KLU ] 2 i,
PREFZR 22N317B FER A0 M 280 2 ANk 500 24 ) 48
TERLPU A3 (1 2A) , DU 434 JE Rl 5El 1 DI, JDFIEG
FTB WIS, DU o B R 0 o AR
FANEIE /N (A A% AT T (18] 2B) |, $25 E
AR, 200 A% A 40 6 — 0], 240 6 A 5 b
AL A 5 I =R A 1 (8] 2C) |, s A A%
Lo 225734 IR/ NANGERY 2 A%, HEARUZIN
BRI A RRAZ AL T2 o B NI 4 A% A T4
Ma—M(E 2D) /T Aks A K ATE R B, 16
KRR TR, A AR AN I, B 2858 T B0 755 (&
2E) . AT F 22N317A 45 2 #0249 iR 2 1y
VYA AREEF (& 2F) fBAE DU 43R 2 ) 5 35 A R 5
NETFBE AR B 26G) , AT BESE DU AR B A 2 )
BT R, AL 2GR A v BEAE DU /AR 2 A/ M
THIRGE . 5550 2 AU BRI ALK 41 & B 1 40 e
TE SRR S AR,
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Fig.1 Floral morphology of three groups of maintainer lines and sterile lines
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Fig.2 Morphological observation of conventional tabletting cells of maintainer line 22N317B and sterile line 22N317A
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JHL PN B YR, R A A 0 4T S 5 3 440 g
— i BT AN Bk 4 (18] 3D) A i — APk
B, AR NMET, B 20— 253K, W R
PUS A , 25 = ARV /N (B 3E) | B SR 2 A g
RATRIE I B ek B2 40 (81 3F) . ARG A 154
R a5 T ANE F 22N317A ALK 40 A DY 20445 /N
AN RER R ok | [RIB G30R 23 58 R, 1) 5%

FEDUAMA  BUE =T A R BINE ., o2 4
AR AL AN & B 1 25 5 5 2
2.3 mtDNA # gDNA #4554k

DIME— A E Z gDNA Hil 3 NAEH % miDNA Ky
R, FIFHB 9 4 Xt orf139 FER AT PCR ¥ 4845 5
(LYK RIS AN R 4A s, LT DU Y TkE T ~
4 ¥ E 500 bp 24T 45T, AW orf139 19 B AR I
BHAEFTA B9 miDNA 1 gDNA FEA i gl 18 5] | 4
I3 B gDNA H & A mtDNA | JE PR ) 45 5 1
Al LAl T mtDNA Bt 5 1ok, RIS 5 fisl
W) 6 43 X K MS, Bnap R FE R BaMS, #47
PCR 4" 475 3 (% Ha vk [R5 G (&1 4B FIE] 4C iz, A
IR AT LA Y, 8] 4B H1 4C 45 52 A0 R By, 202 0k
B 1 1P 000 bp Z2 47 B 55445, UKIE2 ~ 4 YA
P&, LB L mtDNA 1B Ak 1% 5 75 5] PCR =
Y, 57 B mtDNA & ¢DNA {1 —# 53,
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Fig.3 Morphological observation of paraffin section cells of maintainer line 22N317B and sterile line 22N317A
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Fig.4 Electrophoretogram of PCR products amplified with different primers
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Fig.5 Electrophoretogram of PCR products amplified by different primers using mtDNA as template
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Fig.6 Electrophoretogram of PCR products amplified by mul-

tiplex primers
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PG SN RAE A FE (0 404k, R EEAE SR RS R
PR Y R AL D) R PR A A A B &R
160S FE24 17 20 M 2% WL ER , 245 S 3R BH 160S J& 18Ky
RN E BN E &, MOE B 1 R AR ARl g 24
GYHE )2 S AR DR 2R 1) R B A A et
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