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Abstract. Buds selected at different developmental stages of a new germplasm sterile male of
non-heading Chinese cabbage and its maintainer lines were studied. Anthers were collected,
made into paraffin sections, stained ,and observed by electron microscopy. Results show that
non-heading Chinese cabbage sterile male lines and maintainer lines exhibited quite different
anther development. Male sterile lines in relation to anther development were inhibited at the
stage of archesporial cell, produced only 1 —3 anther sacs,and formed normal sporogenous
cells. The cells gradually disintegrated ,formated cavity ,and finally shrunk inward. The maintai-
ner archesporial cells formed normal anther sacs, formed sporogenous cell, and ultimately
formed anthers with normal pollen.

Key words ;. Non-heading Chinese cabbage; Male sterile lines; Anther development; Paraffin

RE;BRAZE, 2% H 3L ( Brassica campestris
ssp. chinensis Makino) , X Br/p A3, F3E. JH3E
&, B E R e O R R B R
¥z EHRFEREN P EERAEH. A4
FNT PR ZER RSN, B+
BE, ZRMWET O RN EEEM . WHA
HEHEARE RET MR TR N 2.
AR, WA= R v R T R

WeR H 3 : 2010-06-29, 410 H #4. 2010-09-19,

B EEANCEEWM T RAAS R R T
WRHIAZ—. EWNFEERNRER A
MR 7 REBRAT R HAT 40 2 o
K (HEXN T AR R A EA T A W
MBS H A R WS . ASSCEIT 1M 22 AR
BE5E, B T AR Bk S bR & 3 Rl R
P70-203 BRI RIEAWRE LR, BAENEAR
BRI i — 2P A R O — 2 B KR .

AW H  FGRIE B0 H (06D219103,09391911400 ) ; RIS~ AR L8t E .
/A RFHF(1980 - ), & B4, TP S A, EEMTFH e & &fh T4 E-mail; zhf334480@126. com),,
* TEHAEH ( Author for correspondence. E-mail: yy5@ saas. sh.cn),



184 R 2R

®2o%

1 #RmAE

1.1 8

HliatbA Mo 2 R A B (o 22 BRI S R S
AER, B2 E W KK 100% b A F R
BRH 3£ ( Brassica campestris ssp. chinensis Maki-
no) A E & P70-203, HARR: &N PE0-27-1, HM
RRTE F¥ TRV B2 BBk SR 1T, 2007 45
10 AP AITFRET N, 12 A Ry E T8 AW,
FH 1A A L
1.2 Kk

T 2008 47 3 H MAEBRAZMEHARE RAR
RARERIFMEDY, EHR L TRAFREL
R RTEF DAL T4 KA (R AARTR)
AERE , S BV s PR 1 e, 24 h e A0
R, ZHRE , BUR R /MBS RO
SR P, BRJE BN 10 um ST R,
PR ARE R, PR TR H . 7 Leica DM
1000 Bkt WS tiTa",

2 BER5SH

2.1 RERNTERHIMESE

PREE R PE0-27-1 68 IR B I, M
FIEH B2kt , Torh S AR, A T R
P70-203 £7 S BN SN EDE fHEBOE KA, HAEITHE
i e AT AR A BRI ), MRS T RO R AL 78
PN ARG HA TR RL,

2.2 RU/RLHEETHAMENR

PRI N EHIMER 4 MEE, B EL
ATRHR, o T F 0 A SR 2 2l R R A R
(B L: 1),

T2 B T EAE B, (R R RN EZT BT
MR R B, AR AR BN AT LB K It 4 M 2
FUEANHL . ALY o 2334 10 SMAUTEE kA 2
J, 1k AT A A A (PR T2 1,2) 0 Ak
HEAH 22~ F S} M JE A BOE RAB 2 L PR
MGREIE . #IAEIE R MEST LK 3™ M T
B (ERT: 4).

{Ri¢ RINES T/ T-ER A0S 030 Ho
Fialks B R BUBE K AL do Bk, A M Bk L G
SIS SR 2 PR 2 A B BOCR B (R L
4) . H/MUT-REAI ST IR BT BT, SRHE 40

FP R, VT LAWY B B S R N S (R T
6), MEFEIZ(ERL: 7) M= (EK . 8) .4
M, R OBER . MRIG A/ ML T- AR L,
SRR BRI R A B, B A

TR MR > IS T A e (P R L
5}, WRRRA /ML T Z M b PR R, EURBE
NCBREERE 8,4 /N T BT, B B2 =
(ERLT: 9) ,/ANMATARIEH K, 2 BRI 2ol 5% (A
RET:10) MFERYRL, SR, BHIZHIRE E 2R
B AZRRR T REMARZ . RERITEL#
Frigtn (ERK 1. 10),
2.3 FHREGEHENAMRSPERE

A RABR LT RIR R RATBRAH L 7ERL R
A (BRI : 1 ) 2R RAR K, 7B 1 B 40 M
i SHIT AR B (BRI . 5) A 7 AR R 1 ~
3N (HERI : 2,3,4) , HIP U2 = iy fE 4
WrFEA 4 241, /A7 A0 TR AR A B U A
B, MTRANHE AW R, TR
TR MACERLT : 6) fHEARE IEH IR B/
B BHEENR - A EAENME(BRT: 7),
BB (BRI . 8) , /M T B A sl B 7
], fEILARE ARG R R T T RAER R, Be)r %
Ean ik B2 g (R T : 9,10) 85
WoR (BRI : 1),

3 Hit5he

3.1 MEZErBEfRAR

JU & ZIA N ARG AT RS NE
I & R R AR AN IR R T A L H ]
BRINET R SR, Laser 2 AN
TR W 2 7 W A B BT, Th2E41
BT REZHINE RAEEERE SR A&
RIS F A 2R S A 7 A L, 76 il J5 4 e
SHbR S AR R IEA RN, T 2 i B A M
M. LA ZE S b3 BRI, SR R B2
W RIEIEH 4 A 4E BEARE KRR R R
EHA 1 ~34gE , X 1 ~3 NS LT M3
JE R EETE B A H R A RE TE R B/ T, L
HARRET RIEE WA, XRBEATREY
HINE , B ok A 1e 1 Al e 2 A i B, 2R 5 76 0K
BARENM RN, BEENMTFAOR
B .



®ol

REFGE: AEROFEEATR XA RS KT A0 185

3.2 WEREMWHERE

FERT AP SIS , H8R B R0 (VK Fr RIGk
B R T REAENERT, SRR AR
AR RN i, B R AN L BT R B R AR I LA 1
YHR RN, AR 2T EER NIRRT
S, LR R, fE A M T R E R,
RO M 2L 1, AR, WAL, AN T
HEBFE P ] R & TR, B T MR T A
KR, BREFLEAEY, OERn KT 5SS
YR B ALAT 35, R W) IR A AL 5 SRR R B R
AR, RELS RIY KT LS
AE REL WF S 7 /ML TR 2 b R
BRSBTSk B B
LA, XS AT A R, ALRPALRER
HEPEA T RO B R A TN T B4 M 2 b
BB NZ B — B, AIBE 1 ~3 M=,
TR A E LI IR P 28, (AR T RE R
B, REZ R R RN T MU T RE AR A
FERPRL, UL TTHE M, BRSPS iR
FUSATT PRI BAT 5, A4 Ogura! ™ HUH, 3R
T REHWT RATE W MA B B M T ; R
BHZ R PEHAT R Z—,

B

(1] B, ET LR REERE R F WA Pol
CMS RFARAF RIS KT HTEm A [J]. wdk
YAt , 2008 ,28 (4) ; 704-708.

[2] KREIE B8, ABDL, SWE, POCH, 2L, X%
AW MR FHEREEAT REY R R HE

[3]

[4]

[5]

(6]

(7]

(8]

(9]

[10]

(1]

BHIL[J]. REERL R ,2004,20(3) : 42-44.
AR, BOCH, BE R AREYFRRIM] I
W EE R AL WA AR W AR R AL,
2000.

B, L, R L, HER. 1 R A
FALZS H =M [ J]. B A ¥ 24, 2004, 37
(4); 296-302.

iz, B A BRI R L R PR R
HHEEFRUREFFHIELI]. wal Rl kP
##%,1997,20(3) : 36-43.

e R, T RO EEREEA T REE
TR BLAHBHE] Cl/ 8. B S i F 4%
22— LR IR, Jha bR R H R RE,
1995: 453-466.

ERR, VR AR, AR, AR G, B R, R Y
. ARBEFBEATRETHRJ]. WEEAMR,
2005,32(4) ; 628-631.

Laser K D,Lersten N R. Anatomy and cytology of
microsporogenesis in cytoplasmic male sterile an-
giosperms[J]. Bot Rev,1972,38(3) ; 425-454,
ARSI, H R ER T RES &
FIRAH A [ J]. RO Y 9%, 1990,8
(3): 200-218.

HER, RS, RN KAENRAEEAER
BARFE R KA [J]. HbkA K4, 1999,
21(1); 52-55.

Cgura H. Studies on the new mela sterility in Japa-
nese radish,with special reference to the utilization
of this sterility towards the pratical raising of hybrid
seeds[J]. Men Fac Agric Kagoshurma Univ,1968,
6: 73-78.



186 R 2R ®20%

ARELFSF: BRI

FRIE%R PE0-27-1 NRTEWHE, 1. FUEAH, x1000; 2. %M REA =AU, x1000; 3. fEMR40H, x1000; 4. RHud
HE, x1000; 5. ¥ B4, x400; 6. BN, x400; 7. DU, x1000; 8. =4, x1000; 9. #EHrAr, x400; 10 fE¥pkrloy,
x400, BEPEik B b A aal i

Deoveolopment process ot microspores for maintalner line P60-27-1. 1. Sporogenous cells, x1000; 2. Parietal cell and primary
sporogenous cells, x1000; 3. Pollen mother cells, x 1000; 4. Secondary sporogenous cells, x 1000; 5. Quadrant in meiosis
stage, x400; 6. Period of single-core step aside, x400; 7. DuakCore, x 1000; 8. Trinuclear, x1000; 9. Pollen grains, x 400;
10. Pollen loose powder, x400. Arrow place are sporogenous cells.
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AL 5%, BRI ZHU Hong-Fang et al.; Plate 11

FHE PTO-203 hRTEWHE, 1. LR, x1000; 2. —MEHEMIES, x400; 3. MEEMIEL, x400; 4. =M MFES, x400;
5. @G, x1000; 8. % MM, x1000; 7. BHERR, x400; 8. MEHNE, x400; 9. JE¥HG AP SIEE, x400; 10. WM
FE84, x400; 1. B4k T MAELFR TS, x100, #kBrinat Rralia .

Devolopment process of microspores for male sterlle line P70-203. 1. Sporogenous cells, x1000; 2. One anther sac, x400; 3. Two
anther sacs, x400; 4. Three anther sacs, x400; 5. Parietal cells, x1000; 6. Abnormal micrespore time, x1000; 7. Disintegration of tape-
tal cells, x400; 8. Cell vacuolization, x400; 9. Retrogression and disintegrationof PMCs, x400; 10. Shrinkage of the anther, x400; 11.
Retrogressive anther relic, x100. Arrow place are sporogensus cells.
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