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Production of the Ogura Cytoplasmic Male Sterile (CMS) Lines of Chinese
Cabbage-pak-choi ( Brassica campestris L. ssp. chinensis var. communis)
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Their Sterile Organs
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Abstract: The Ogura CMS lines of Chinese cabbage-pak-choi ( Brassica campestris L. ssp. chinensis
Makino var. communis Tsen et Lee. ) and turnip (B. campestris L. ssp. rapifera (Metzg. ) Sinsk] were ob-
tained through interspecific hybridization between Ogura CMS in B. napus and Chinese cabbage-pak-choi and
turnip, and successive hackcrosses with Chinese cabbage-pak-choi and turnip as male parents, namely * Xin-
xuan Ogu28-4’ , * Aijiachuang Ogu33-14’, *Naibing Ogul8-4’. Cytomorphological studies indicated that
the inhibition of Ogura CMS B. campestris anther development may occur at the tetrad-uninucleic pollen stage.
The microspores stop developing at the uninucleic stage, quickly degenerated to disappear, and abort
absolutely before blossom. Tapetum of the male sterile line began vascuolation during meiosis and did not
disappear even when the uninucleic microspores had degenerated while that of the male fertile line began to
generate at tetrad stage and disappear after the pollens had matured. The different nuclear background of
Ogura CMS lines had similar abortive character. It might indicate that the relation of nucleo-cytoplasmic inter-
action is steady, and the cytoplasmic effects were hardly affected by the nucleus of the sterile lines.

Key words: Brassica campestris ssp. chinensis; Brassica campestris ssp. rapifera; Brassica rapa; Chi-
nese cabbage-pak-choi; Turnip; Ogura CMS; Microsporogenesis; Cytomorphology
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MER™ERLERAEM, E4FEE= LM ARNAER. £ 10 43k, BHITREETER
W . GERHEE. W, ARSEYHELYBTERET —E#R" Y, HXMRA-AFEHEARR
EI I REHIRIHT TR, Y M. K. KEXK Ogura CMS Feh, RHRE XA T2 &
EHRIEM], %R E Ogura CMS T R EEA XM TR MABMERFRHLR " KB%K
K Ogura HIERIME (Brassica napus L. , AACC R u{52H) MMRHEHEATIEAR, LIEXK (B
campestris L. ssp. chinensis (L. ) Makino var. communis Tsen et Lee, AA k) AXE “HiEkl
2 VBT FIEE (B. campestris L. ssp. rapifera (Metzg. ) Sinsk, AA (k) ARF ‘i
981" AREEARFTELEE, B3 HAFTHREE. ARUHHE., BEIHF Ogura CMS 7E
H¥E. EHEARBEER T/MITFRAE SRR A, BEK Ogura CMS EAFAEY HHILZ LB HLH,
EEMEAT ZRAEFTMERIFRME, HAFMEELMNEMOF AR —FHERE.
1 #RSE

DAH 5 ALK Ogura EVEA T MR (REMIER, ERIER) AFE (RFFRE100%), LIH
REXAR CHELS (FE) . EMEE (A MREAKE RS- R, @il Edk
AcFEZE AL, 1 BC, BN RGAT MR ERHRZEMICE Ogura BT HEEAT £

2003 FEHEH PRIV MBI E3E. 7 Ogure RIMRBEN AT AR R BHRIE L,
TEBIr EIN—TE 0. 1% R oK MR REEE, BRI TERREPH e, & &R, fileica DM-
LB 26 s T MM, EPBAOLH 355 ~425 om, #AFH$YE A 455 nm, EZWEREHA >
470 nm, FFEAR. THEAFTPMDEHNRATHRA AT TR R/DAFRIEE, FAA B, AN
—HAREEE, REAOEY A RFAOE, BURE, UAEERS um, ZHEXEE . 0. F
Leica DMLB B35 T VA% 3 A,

2 RS0

2.1 B¥RMEE Ogura EUT TR TR OEY FHE

RABEE. AEEXALRAMEE AL RS H ERHE Ogura CMS %432, BAE#ATT 3 H
XET. HREY, TEHE. EHAXRBE Ogura CMS KIRIF R, MXBERANEERE, &A
ERELNIS, AAREAZAC. BAEER, ERFRER, EREWTL (B 1), $HIE
o BEE K ME] BC, f, SFRIMERERFRET (K1, B1).

®1 AFMEH Ogura REMTE ZHRBRNEYWRBE
Table 1 The plant characters observation of Ogura CMS lines and maintenance lines in B. campestris L. ssp. chinensis (L. )

Makino var. communis Tsen et Lee and B. campestris L. ssp. rapifera (Matzg. ) Sinsk.

BE bkim EORTH Li% -3 Kby  Eityw H#H FkH

e Plant  Plant  The biggest leaf(cm) Petal (cm) Long  Shot  Anther (m)  syle  RORH

. . —_— Number
Material height length & 5 ¥ T filament  filament W length

(em) (em) Lengh Width  Length Width (em)  (em)  Lengh Widh (em) oo

#i%k | & Xinxuan 1 22.8  36.7 25.9 14.1 1.09 0.61 0.53 0.32 0.24 0.22 0.58 4
ik Ogu28 4 23.2  36.2 28.3 14.0 1. 11 0. 68 0.53 0.29 0.22 0. 18 0. 61
Xinxuan Ogu28-4
BRI Aijiachuang  27.5  42.1 31.2 21.8 1.09 0.78 0.46 0.29 0.24 0.23 0.55 4
BT 0gu33-14 28.6 41.6 35.5 19.9 1.19 0.76 0.43 0.27 0.22 0.21 0.57 4
Aijiachuang Ogu33-14
%5 98-1 29.2  59.4  33.7 18.3 1.05 0.51 0.53 0.37 0.17 0.16 0.54 4
Naibing 98-1
it Ogul8-4 29.2 58.9 31.5 18. 4 1.09 0. 52 0.52 0.35 0.18 0.17 0.56 4
Naibing Ogul8-4

: BHEH 30 5k FH{H. Note; The number is the average of 30 plants.
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B CERE Opdd-d FERMHERSR
Vo AMARAESE. RN e ). B BRES R M. S G it e e, ke
Fig. | . \l,|l.|uhu.|n|., Ogudd-14" and maintenunce line
Ao the flower ol Sfjiaohee O304, anther wis awhite anel emptve B the Qowen of st i ot s vellow gl sl «

Gy b Adftohuang Oped3- 14" plits shows goowth well and o ehilveophis | detiimemies

2.2 HERMFETH Ogura BUEETRE ZHRS REMEE A 055640
(ESCIC TGRS PSS ©FOREER (2), Bk 1 5. WM URR 981" SE iy
WA RN AT R AR, 0% AT BB, T2 0 2 Tk (1E . 1. 2)
IS Oracre A~ F7 A% FF 50 175005 367 050 A A6 000 R s 10 (B 0 i 8 0 (AR e . AN Dol 20 M 0 14
Ogura AT HE BT 005 H AT W) 5 AT oy of
#2 BRMEE Ogura WK TE FRRE BEME R0

Fable 2 The fluorechrome test of pollen vitality of Qgura CMS lines and maintenance lines in &, campesiris L. ssp.

chimensiv. (L.} Makino var, communis Tsen et Leée amnd B, campestis L. ssp. rapifera {( Metzg. ) Sinsk.

it VR A MRS Ef A it )
Cullivirs N ol view Nii. ol |H”I il Cliirnetes ol |J||]||'|1 \i;|||||||_\ ST
AEE S Ninauui | il 4493 I AT A Bt . Misitesetio: 100
Il B Chga28 = Ninxian (284 3 40 AR IR N Huciresierica R (I RIS | {1
SEE Adjmobiang g A5Y Bl A Elliptie . Manneseenc [EHI
SR Owndd-1d Nijraohumg Gl ddd 4 it 03 R WG No Muarisinmoe . defimed 1l
M fA 981 Nigiling 98-1 A0 (37 WD 082 oy <bE 3 BEipae, Muiseoni 104
M Pl 1 B<b Nuibing Ggul 8= §11] 75 A0 R TE Notluorescenee, dofosiel {

2.3 BRMFER Ogura BIEERE ZMRBRNEFE EHERTSES LE

U Opu28-47 | REINE Oped3-140 FISER i Wi Qeul 84" T 3 AT A2 RO R
DEA I E NI R IR, SR 'M H“Ff”i (EPYSHRIA LR 3 A7 =072y
REIEHR (PR, 3 ~5 F110 ~12) . LIS 158 T 77 0 0044 2t gy RN N D RS I 0 e

PG, B AG R 2 AN A S . S T 18 A rl‘fil'h: 6. 3 AT F N A (AR oy by
BB SR R Al I 25 (PR, 13) . BH 2GS R i TR CHlifGE T, i = 5 A b
AR CHERRC, 7)o /N AR LAt . =i e qLml . GBS Al ietk =, 80 TR S
AT T T NIRRT E2SRE LU T Jepg ) . Zhjae e L AN e SRR ) 4N
G PR AN (0 2 A TR L BT AT 1-‘-;eﬁt"lfm'v’j“'i M PASRE B R A B ) (14
(R0 DI (I = T £ v W R i (R tREe i DI TR N

IPMETRITE, AR . WA, a7 i []-lif-{. [4) . SPORz e W f 5
VT SRR TR ORI AN AR MR . AR R L AN S IR A~ R Ly
NN CPERR, 15) - RhIR . 2ndhn ™ i 40 I ik k28 57 L A 11 0 7 1' VHE SR RIE R, 2000 B figd {4
IEAERE fE25ASITARL, AN AR AR 02, 0 e (o SRS I e I (e (29, ke ik 2hTn
WA, FeyE b g (=1, 16)

Ogura AT FALL T (P2 MM EE L A 6 i 1AM S % IR 25 R0k Gl (e GACIUS S
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R, BREEFE; M3 M AERESALENRERT FE, EHEr RN R AR
FE BRI, 7EVUAMAR A2 A HORGE L TE AR, A (] BRI, SRR ALK, 2R
R, fNMETRBETEMBES, EAREDRER—E (BR, 15). $ERUAERE SR
Ak, REHESRARRY, /MEFHRNE SHEEMMEBIAMLE —ERXA.

3 e

3.1 EIXHEBR Ogura CMS HEAF4FE

MRGEREN, AAM. SHAXANXEST BX RS HERIM¥E Ogura CMS 238, £1t 3 RIEIX
HEHRBTHAXE. % Ogua FEH. HBEREN, BA AACC EIRAY TS AA R EARHAY R4
2B A2 B Al AR R AR EMAT R . HITAAH S SHE YR GEKRAME R FEZE
PRI T IS 2 3 El 3e R, HORSUE 3 B I e PR T e 6 (A 20 A () R ) b 2 ] I 25 52
3.2 BETERNMNEFHMERBISS

Leser 815 MY AR B HLNME ] UL ETE/NETFRENE -, By ts
WE SRR BRG], W F MY R SRR A TE MR RN EF IR . AT ARE R .
HiE. 3% Ogura IMUFHEYA T RIEMIME KB RK LT R 2RI, 3K 48 Ogura IR
BUHABERELLTR LU B MM BRMNFIL, ARRTEX, EF Ogura BRI A
BRAADMETFUREEIR R B RS S, SaIAREREA-. ARME MKFEEHATR, &
REBREAR (F M, HEAZ, ROEAK, EXERES) HHEAME AR,
UiH Ogura CMS MU EAEXR RIGE ., X ERMEW/, A=ERBENPRET ZHHHNE.
313 BHEMRESNMNETHENXER

ETFHRERS/NAFUETHAR, REANEBUERF ARG ZEMRE" Y, gsZH
HOFETERG T B A0 A B oL R oot B AR MBI A BT i B IR R T . SR A s R R b, AR T 3% .
o Ogura MEMEAT LA T AU E MBI A TR PAEK, S BOLATR R I K 2 4 3] 25 5 i N
W, B EFEESTENEY, MAEAER T RER B, EX/RTEAEXZM, WAEMM RS RE
mABSEST, HERMMARERET. X580 AT Ogura CMS HERIMEM K AFE LMHRE
A HENTHER ER 3 Ogura AT MR MAHEEARBIIC SEAREK, BFR
TR, XA AR TR Ogura BILNMIR CMS H I E FAFTR Y, (GITWETI4H
RIERBAL, BIFFIEERTERER. ANX—EaLIEH, Ogura CMS EARMEE R T HEKE L
EAME, AENFEIRPLYERRAL ., BrERTMEFrSTERESTESE NN ESR,

AR TR TR T2 THE 24 M AR FSET- (programmed cell death) o 4 ffy
FATS (apoptosis) "'Sl#EH, KRBT, TH AN, JEEMEH R E R P IZ 90 00E i ik
RO HEIER & IR KB SR I e AR TS S s |) . 78 Ogura NE K. XEEM AT
T, XMEF AT IBRRAETE, SEZARERRE, SEUMITFERTIRTARENLRE
HREBNEFRYR, DERG/IRFYE; B0l TATREAE/ X E R, @it
WEZMMITR, FEEAER, AT -RESYHE, FRRBVNET PR BB HEFE LKL,
FIER/NMEFEABERESEERNE. HEARATHARERERHZEERTXTENEBFARETIR
EFKE, ERABHXENEEEHT/IRF, SIBHEBERESBME, ®EFTH—EH%R.
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