wF @ ¥ 2014002):15~19 « iRIGFHZ -

Hi#E CMS ABRZMRIFZRPNBEWE

BEE, LT &, KEHMN

(L RAbg R 2, BRI BRI 15003052, MR B AV ARIME Ho0, BRI M7 230321)

|

W E AMREHE CMS RF 2A#4 PM M EMNE, AHERF 2 PM R4 & PF 4K
HoOREREEURL DT AT EALER, EREAV . RF A ELDF @K R
W, 2EHm T RESAGEFTHT;EEBRNRTH REEMETBARLF TR FEANR
FHAEH  BELE—RFHAT PEGRBES BIE, RE S N IaT R 2 mIL A F
FENHE, FBEHKT.

KER HE;EAT R B EAUE

FESEES:S635 LEERIEAE:A  XE4HE:1001—0009(2014)02—0015—05

%E 3R H Wk (Brassica oleracea L. var. capitata L.) g
TR EEEAY, hH AR, R EEMNR
SEAEY) , BA R SR I A P AR 5, M A A &R 2 1 2
HEVEART R R, X THEYHEEART L LML T
MHaF K EROWME BIA BT REMIFRRE.
Hirose 2™ A h S MRS B 22 O B30 R 2 7/
AFREE, /N T BB R EAE R, W T AT
DA s 1 26 RS X H i i B e R B &R CMIS158 1)
R AR Z CMS158 F IO B 39 4 A= 7E U 43P b
W= R AL, S0 2 A M AL, B R /LT
RREEED S ATIE AIIMAREZ, KA AT %
BELF V4 431k 28 B A AR M 5 6 SO 260 3 1 i 2 ik SE 4R
JRLBHEPEAR B 2R NCa FE25 KB BT R KB, KA E I
RAETERZAL ] TARE S BRoR R, R e
HEARBE P FR 88-3 KA T MR E MW/ 7B 4 g 2 —
AL BIH A .

HTHERAARHE AR T R ME DL,
A E S R AR H R R PF AT R
PM FE25 K /N % B O IE40 B 45 4 , AT B A H iR
BFH PMME NS LT 5 HERTMRIES X
/TR B A REHEAT UL, U 4 IS BB 4 iR i
NEMEHRES%

E—EEEMN . H T8, ke, AL, BT A AKEET R,
E-mail : ghyy1314@126. com.

FEEE . TH0963-), 5., # %, HLAFF ALETENF
FERMEE FAHAEHEL L4, Email: wangchao504@126. com.
EEWH : B KA L 483 % % 85 R B (2012BAD02B01)

s B #A:2013—10—23

1 MEEFE
L1 skt

DLt e tEte g i B IR R R PF 40 M ST EA T
# PM g fitiipf ok, 2012 4R 4, B A T 45 3R 1Y PF AN
PMEFHREN, RZMRRAHEG, FIREF M EZEFE.
PM AR BHRE AT RBHAF EWIL 100%,
L2 Rk
L2.1 HEINFEASILE 201343 A 20 H,7EH
BEAEH, AR R R & 651 5, B K B R T8 . K
MRS AR RAEE KT, E BB T EAL K.
T HBEAET R PM A E & PF HEHROESESR.
L2.2 BHRGHEMNEIS 72 H BRI, B EZETH
TRRAETT R W EME L R F T S MR AR
KANIXFEE R TR G TETE N K BN/NHEAT 535, 43 U
2, W E IR A, 6 BRI b FEA
AR BB, (1 EE 51 E 2, AR L7
FIAEZG A B O P, ST B 2. 5 %0 1% B 047 R & 52
BE 2 h EEKER] R8T 4AC T RAE. B, ¥
AT G RIAEZEFE 0. 1 M B ER 2% wh i A 47 R0k » L vk
3W B 15 min, JEREE HIEZE T 1% 1) U E 5K
(OsODFEWHEE 2.5 h, FEPE, BHH 0.1 M KB
PR 2% WP A TR UE , IR VE 3 YK, IR 15 min, (DK 53
HH 50%.70%6.90%,100 % iy 2. B AT B K , 55 45 B
10~15 min, H A 100%5 2B 2 ., REH 1+ 1 LLFIM
100% ZEE+100% P ER i 7K 10 min, L E#EAVETE 4°C K
NPT . BJ5 A 100 A BB K 10 min, (3%
AR AP AR (1 s DR 1 h SR -
A+ DR 2 b AR+ EEREA : DERIK. @D
ALK H R ERES T/, OREGHBHR.

15

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

< IREHR -

wF @ ¥ 2014002):15~19

e 3 d UL E#ITBL AR ) AL R B A
50~60 nm F/NER, B S FH TR TR - A0 A PR A XU €1
(6)7E H-7650 FE 5T L85 T WA, FiAH.
2 HBREHSWH
2.1 HERFER PF AR RHENE AT R PM LR 5
HRIEAS L

HE 1T, RS EE, H AR T R R K
ARSI AR ASTEASARIR , et ST PR YR 3 7 AE L DY

SRMESSFIMERS . BEARIEH , oy 1 X002 ARAN 1 3 o2 it
RXAR. —HXANTET LR .

AEREED O E O WREE A NREER,
TELG/IN, T8, AT 2L, T AL J5 TAE M B , B2 RS e
FHRBSZFF. REFRQEE R EHE, Mee.
W& TERE B0 R Wi 38 L, ZE 25 IR R 2 I ih 01 A ¥
BLAEHENE A, BRI S WO S A e mER
B . EZ5m THESL (B 1R D,

B 1 HERSERPFBRREERER PMES

Fig. 1 Floral organ of maintainer line PF and male sterile line PM
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Table 1

Comparison of floral organ structure of
male sterile line PM and maintainer line PF mm

HHEER BRI EWE EHK KBRS SRS HHRXE

Zpa
Corolla  Petel  Petel Anther Long  Short Sepal lengthX
Material

diameter length width length stamen stamen width

AEHR PM
Male sterile line
AH &R PF

Maintainer line

R PEE R 20 #RIGT-IME.

Note:Datas were the average of 20 strains in the table.
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Fig. 2 Transmission electron micrographs of anther and microspore development in cabbage male sterile line

A. Irregular PMC(X 1 500) ; B. PMC performing meiosis and form the dyad and tetrad( X 10 000) ;C. Normal tapetum cell( X 10 000) ; D. A single microspore
(X12 000) ;E. The bigger nucleus and abundant organelles during uninucleate microspores stage( X 12 000) ; F. Nuclear membrane appeared unusual corrugated
during the late uninucleate microspore stage( X 12 000) ; G. Tapetum cells radial expansion extrusion microspore during uninucleate microspores stage( X2 500) ;
H. Microspore appeared plasmolysis( X 12 000) ;1. Abnormal microspores and tapetum cell(>X5 000) ;]. Irregular microspore( X 12 000) ; K. Separate tapetum and
middle layer during binucleate microspores(X4 000) ; L. Mature pollen grains(’X5 000).
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Fig. 3 Transmission electron micrographs of anther and microspore development in cabbage maintainer line
A. Pollen mother cells(PMC) arranged closely and nuclear center(X 4 000) ; B. PMC performing meiosis and form the dyad and tetrad(>< 10 000) ; C. Tapetum

cells(’ X 12 000) ;D. Uninucleate microspore and tapetum cells( X 1 500) ; E. Uninucleate microspore( X 10 000); F. At the end of uninucleate microspore stage
microspore forming large vacuoles and expelling nucleus to one side(’X 2 000) ; G. Tapetal cells contain lipid droplets and began to degrade at the end of uninucleate
microspore stage( X2 000) ; H. Tapetal cells and lipid droplets during binucleate microspores( X1 500) ;1. Lipid droplets;J. Tapetal cells of complete degradation
during mature pollen grain stage(’X 2 500) ;K. Mature pollen grains(’X5 000) ; L. Mature pollen grains are uniformly distributed in the many small vacuoles(’X12 000).
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Electron Microscopic Observation on Male Sterile CMSPM and
Maintainer Line of Cabbage

GAO Ying-ying' ,WANG Chao' ,ZHANG Zhi-jie?
(1. College of Horticulture, Northeast Agricultural University, Harbin, Heilongjiang 150030; 2. Jidong County Agricultural Technology
Promotion Center,Jidong, Heilongjiang 230321)

Abstract: Using transmission electron microscopy techniques, the anther and microspore development were studied, in
order to obtain differences between CMSPM and its maintainer line of Brassica oleracea L. var. capitata L. . The results
showed that pollen mother cells (PMC) of CMSPM was irregular. Thus meiosis of PMC was influenced seriously. During
mononuclear stage,the tapetal cells did not degenerated and expand abnormally, pressing the microsporocyte made to be
out of shape,and microspore appeared serious plasmolysis phenomenon. Finally degradation of microspore and tapetal cells
was full of the whole pollen sac which caused the anther abortion.
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