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RIHES ERAERAREMHESEFNETER"

Faske FRHTT BEHE RFE F K

(MBFEeRELME HMHE 610064)

B FE A OguCMS = Ad-6(F,) /M TCF, {7 TEZim it s, HHEFTRIFEERE
MAGH _FEEk., RESERRENMNESF, — W MEICEKETRELE 5d, &
SEERHES., BT TERENSRBEMNERIERAENE, SREWEN SAM 4CIE
BWALEMHIEF, BEA 330, 2dF0C 6 WERGHEHT LD EHET T HMA RS B
LiBS RN EASEIEEMI 10% 2 8% H BB LR 0. 5mg/L 2,4-D.0. 2mg/L BA # 0. 2mg/L
NAA MBS H EWHEIIEM, EH I Smg/L BAH 3% B8H MSERE L, BISEH
TR,

XWE . F MUEBESTR REM, LY ER

HES Q945.53  TRRIRE A X EIRS 1000-3061(1999)03-0315-21

HHEEEERBEREEFET 1964 F, AECETM EHHTEHR LA, AMTAAR
AR, T UMBERRED R BE AR &6 KDY, BIREERS
EHMEFMHHAESH TR MAANRCSERER RNEE L THE KB DNESEWF
A, THEREHEHRAES/ TR, #HE TR EANER Iz ERED, o
FHFERE, B IHES MR EEAR TR (OeuCMS)MIKA ZZESHEERER W
—FEERE. SHESHETEYReR TRARTHR—BEFRCERK M,
H Ad-6 3FTH3E OguCMS K 8E A1, B R R A OguCMS x [ OguCMS X
Ad-6(Fa) R B AE 5 AR P B R B BR (TR FF OguCMS) #EfTEZH BRI 3R, B 218 3 4
ERIKE MR, DU E MR OguCMS MK E . AXFEKITEMMEY NERAFT AR
A EARE AN REEER, BHEBE KR E SE EEURERTESE,

1 HHE5FH&E
1.1 TRHE

Y Y] 2 2 i 4% 45 81 B A i S VK AT R XTI 3R OguCMS 5 3K M 32 J5 /9 ¥R B Bk
(TCF,), BI#h % OguCMS $ x [ OguCMS ¥ x Ad-6(F4) § 13 K Z k.

1.2 ERHENREIEF
RBIETFHMRZATMBERLEE. FEDH, TEREER EHEE, FREH,

» EFHR/NFEES EFNL-FA S WA H T XEERME (No.39570457) .
* # EAEEE.
Wik B 88 1998-07-22, #E [H H #7,:1998-12-14,
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BRI 2 B S

EEMTFEERBN RS B 1~2 7H8, HTEENRA L, I —HEag
L, AR A I, IR PR RS HAR , NS A, IR T B e g,
BISTH A B, het S, BT B s T AR . MRt 4R SR, A v,
WHRUME-FREFI PG RA R RN E. S RIEFE RN 2 FrE
HEHINE SR ZER, IEEErWRERERF SEANRKELSNTESRE
KRB LAHTER. BUTZRRITANESREN 2~4mm, B /LR HEEY ~
HZAHEETHEREFAERNELASBERS, ERURRI .

1.3 EBFAEOLE

K i 0767, BUE — R BRI A B RIS 8 47, F 4C %?ﬁ*ﬂ&ﬁﬂtﬁ 5d, 5 —F4f
SEEHTER., LR BEETRIA 70% 8 EE FRIE 30~60s 5, A 0.15%
HI R AR PRI EE 8~ 10min, B AT B KPR ¥ 3 1K, BIR Smin, SRS TEHE R TR K4
b RS, HERMEMTIES S RN RE R FERY NLE 2, 3), 4 5H#T 30T,
6d;32.5C,3d:33C,2d M 35T, Id WEBEERE A SHBEERE 30C HERR 6d, B
BREWZE 25C, BEREF 2 HE, FrMEI A LA HARA4LR, ZFHHHAKE
HBY dmm B}, FEMEERE LEFER T RE 4), WobiEsk 2 AlG, W4kl
B h iR RIS E(Ms+ NAAD. 05me/L), Kl TR ATE IS, ANE B #k .

AL PRSI R 100mL BT 0 =AM, A B AR 20 R1E; By
FrPrRAARNEIR SRR PHAT, Ot BT R B W R 55 5 W 17, st R $0h
9h/d, JE3R K 20001x, MX B E 60% £ H .

1.4 BHARNFEFHEET

UMEHREFEERRMAAKE 2~ 4mm B, FUAERIEBM S GHHSABRTA 0.1%
B - RN, T 4°C R F FHELMEE 3h, SRIG B BRI KIE M 3 W, A FIERE &
(TR Z B VKBS RS = 3: L)W [E E 2~ 24h 5, LA 70% MR DRE. ROBENE
AR BAL A 1mol/L HCl T 60°C B ## 10min, BLH 5 JH 2B AR IR 3 I, FEEEA S
B ® 10min J57, R E R &S 7, 5.

2 # B

2.1 BEMESHRGARESHEE

AR PR ITHEH LA, 2 4CRIBRTE B O K, MRS 2d 5, fE
R BUNEFHAT T 2 S (ER 1-A) . 25CHEHRES | AR, Bk EH T
mEE, RI/ME T E o 2B WA # B A (LB 1-B), HilHE SR 2 HE, EARE
EHEMT 2~ 4mm 8 @ HHL A, LIS RE R B a5 A TR 258, ISR AR B
HATRIR AT AL, 10 HB X SR B TE 2 1T R iR AL 2R, P A6 25 LTE ik M et A i 40 4R
BB 0; AMTEEFHTRIRIT AL, W AR F R TSR 2, ML H &
Fh 0 A EMREFRENSRESEEBYWE T, £ IRERFRRAFEER
(R 1), HULATR, fRERTAEMNFRESELEL TR PR, WFE 1T
B, BRENRSOIREN HBEELE 4C T RIECTE Sd, BSHEHTE 33C &4
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FHENESE 2d, BT 30C & RS od, A HE MEREFH 21.43%,
1 mBEMEDRGELAESHRE

Table 1 Effect of high temperature on calli induction of anther culture

Deal with high temperature Number of anther  Mumber of calli

Material T/T t/d innoculated induced Rate/ %

30 6 295 12 4.07

OguCMS x Ad-6 32.5 3 312 43 13.78
33 2 392 84 21.43

(Fy} TCF, 35 1 298 24 8.05

(D Buds were pretreated at 4T for 54.
@ After the high temperature culture anthers were incubated at 30T for 6d and then 25C .

2.2 EREAVMELGRGALESHEM

AT EE—FMRENBEFEHERIERE, BT R HE, SRRy
WEE2), BEREIEME MSKFE LML, B85 1 FG, EF BRI BT
Licher B 572 ERYTES, fE453F 1 AS, BE (IR G &, R HEREEEH. MH
AT R 2 DA AR/ 38475 28, (B 2408 F 78 £5 S BT 4 ) 7 40 i B 81 45 4L,
IR 2 R TREE, M A R 2 h F RO, T BS SR LB MR, TEIER
iR 2 HIE AU R AR R, BAH 21.43% ., PEHSRAE 2.

M2 BATATLIEH, TEHFE A
BB L AR 7] B AR VR AT T T2 EFERENESQGHEARENED
M A R R A A A (E RO P Table 2 Effect of basal medium on the calli
EEERKWER. XU AR
UEH, NMETFTHBSEEHEIT Bl medium hN"’_nber Olf , Gl Ree/%
B KB HRTE ALY 5% T e

induction of anther culture

ThH ¥ B TR BRI, T BS B R vaS 176 0 0
%%ﬁmﬁ@h%ﬁiﬁﬂﬁﬁﬁ‘fj\}@%% Licher 392 3 0.77
RAERHHEH . BS 392 84 21.43

2.3 ,ﬁ%ﬁ%ﬁﬁtfﬁéﬂfﬂﬁ%ﬁﬂﬁ] Addied 2,4-D 0. 5mg/L, 6-BA 0.2mg/L, NAA 0.2mg/L,
ﬁf‘lﬁﬁﬁ E”‘J ’*'5&*5’&1&5% u BS ﬂ_:_jb Sucrose 8% to basal medium, respecively. .
EHBHARFESHERSHRE, H T EE-MRENKELASG, BB T 9 g ER Y,
BSEGHA. YEHESTEA FEREF 2 AR, it afm, R0 3,
W 3 AT LIEE, RIS AN EL T, B HEE Y 0,8 2,4DWEY
HAE 2,4DMBERERSGBESEHED.
2.4 BEMEEGERAS BRI
Y EHHMKE 2~ 4mm B (REIRE 1-C), AR H 3 Z 8 % FF A 6 B35 B (MS
+BA2.0mg/L + NAAO.2mg/L), SR R A MG AHA LR B KEMNRE, MHFFLH
o TRRARM NAAKE, 125 BA R B, MR LM NAA, BN KT S 2 M TERES
H 8 (BT WK 4) BEAE MS 0 BA Sme/L WIE5%E LS AGHEAER T
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#3 BEEMESBGAREFHER

Table 3 Effect of hormones on the calli induction of anther culture

Combinations of hormones/ (mg/L) Number of anther ~ Number of Rate/ %

2,4-D 6-BA NAA KT TAA innoculated calli induced

—_— — — —_ — 198 0 0
e .05 0.5 —_— — 395 5 1.3
—_ 0.05 1.0 _— —_— 189 0 0
—_— 0.1 0.5 - 0.3 196 1 0.51
0.1 0.1 0.1 e —_ 379 22 5.80
0.2 e 0.5 _— — 205 6 2.92
0.5 0.2 0.2 _— _— 392 84 21.43
1.0 e 1.0 _— _ 212 4 1.89
2.0 —_— 0.1 1.5 —_— 400 13 3.25

Basal medium: B3

MEF(LER I-D), M
Fhk 1 BE, #II%KTT
M, S RNE 4,

T4 BRMNBGARFCEHFHRE @

Table 4 Effect of hormones on the shoots regeneration from calli

T et ol o HARB BB RATTI R
1.0 — — 0 HF S AE R A B
- — o : s X, BB R AT WEE K
2:0 2.0 0:2 0 0 HEFERNFRELH
3.0 — — 0 0 B, #RINEXLEPERA,
0 — 4K 0 o LR & NAA ) 5576 2, &
e R\ ; ; W 1S, 1 7 S A
6.0 - 0.01 0 0 HER, BERKF, HEF 6-
8.0 A 0.01 0 0 BARIIEFE, % 6-BAKE
Basal medium: MS; Number of calli innoculated are §

H5.0mg/L BHIBERRHEA
S W 6-BA WK ERT 5.0mg/L B, H 2 (T d {4l A a A Ok, HAb A 2281k
U 6-BAWERT 5.0mg/L B GALIZHBL, BREEBEE;6-BA, KT, NAAKREGE
AURESBEAE, RREAHASEHER.
2.5 EERREMIEHIERNEET

EEREEENAEGEFOL —XBER. HIEITT 20%-.13%.12%.10%.8%.
3% TR R E TR, S REHNERBEN Y 7 20%.13% . 12% B RER K
T, ERER 1 BRAEAHTRINE, R ETHETRAFAREN T, TR
JLAHE, FHERE R HEE, BASEE R IR PN D HEYERK: &
10% 8% W ERIRE T, B AR, 4 HEF 5.80% R 21.43% ; 7E 3% B RERE K
BTN ARGESER. BEXMSERIBENR SRR EY S 3/ ETFH
SHA -ENEH, BRESS LM EAE LK, AR T/ NEFIFE; TR E
FE, ARTFAETHR A LEEREEP, TEHRE M FHFE . R R gksE
ARBER, B 10% S%HNEBEEN BRI EHOFHFANERAH, EERHA
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HE—H o F AR, TR RS 3% A4, BRA B S H e
AHEHFRF . R E AR R E &S T, A5 A SVE BT B9 ORI A e, 1 0
TESE ENEMEK S, XREFEFERREHAHANRAESERE L, FFTHA
HFHE AL
2.6 ERFEMEDLRRLTE

RAT 3MEFTE o BRIEFEEEEFE. b WKBERRE, o BEEHR
BEEMMGRBE S, BAEX3HERELERER 2 BE, #i74E, HRERA
B EFEEREFORRRTERE  BEERE LRERBEERORANATHEE
BEEF. HRFHRLE S

®BSs BERFENELSERHE W

Table 5 Effect of culture method on anther culture

Number of anthers  Number of calli

Medium/ {mg/L) Rate/ %

innoculated induced
B5+2,4.D0.5+BA0.2+NAA 0.2+ sucrose 8% + agar 0.8% 392 84 21.43
B5+2,4D0.5+BA 0.2+ NAA 0.2 + sucrose 8% 385 0 0.00
B5+2,4D0.5+BA 0.2+ NAA 0.2+ scucrose 8% + <B5+ 0.8%agar> 388 11 2.83

MESTUER, R EMERMERE, LEEFFEN AR, $ER TEFEROK
KER, TR, EBRFENEHREGGEHEMERERBR. XER Y DIRTERE
B, BTREAER LR E, MRS EAEMNEREEREPRERATESHE
B, M RFEARETHRE, BT, HERFSRET, HHE C2RAKTAR
HUT, 3IRESHNARE, MEIHARK,

2.7 REESEEE

ENEGEREAT B RAHAR, EARaEHIEeERMEHTT SR,
BEHLIER T 26 AL, R ERH 21 G FHRTEERFEEE(n=19; RERK
LE)HE & 5 ¥oh 2 fFH(2n=36; LE [-F),

3 b &

RAEHBERBE IR A, X OguCMS X Ad-6(F4)# TCF, Bk Ry E M E#HTT
B, EERIBTFEAEETHARARBMXRER., BERNAFXEEETRE
BE M, ARSI EBRTLAEANSRIEFRELAT MR, R Rt
ET George L % 1982 E4R Ay &), Mt S0, AT VB FH B S IR F N 4C
AT REELFF 5d;33C MEFESR 24, 30C R 7 6d, REE T 25C fHEESR, @i LR
RRERSLEBE T 21.43%MWEHEAR, EEHEALRS, ERXETHHFEA
M. B-HBREEHALARS  F_WBREEFN . BEEXFHTHBETHEER
FEEMFEMR. BRITAA 2, 4DXMFARTFHMEE RS HEHARFRI#EEH, T 6-BA
HFEHERPEREEXER, RAMNKERE BEM B OERERN B +2,4D
0.5mg/L+BA 0.2mg/L+NAA 0.2/L+ B & 20mg/L + sucrose 8% + agar 0.8% ; BEH
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EIEFE RN MS+ BA 5.0mg/L + sucrose 3% + agar 0.8% ., BHEREHIERTERR
MERBMB B2 MEE, 8%k 10% 89 AWK E /M FREE, BV TFAR
PRFIFESSEERER; BEERE L HBEROERERN TRERZHEFRMRIE R
B, SMEEETHERRE T F R E TR E, W/ T IR A - AACE
FEHRREPESME, REFERNHIELSERMNERZ — ERNIIMAERS, B
fRIEFER FIEA AT 21.43%, RE B FEM I BI{LH 0.77 % , B IE 3 1 T & 15
MR B5, RIEAEAEHFOCESERTAAY, FEBREERERELE. BH
KREBEHHEKRBEI BRI RRET.

& £ X ®
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Some Factors Effecting the Anther Culture of
Rapeseed Restorers of OguCMS’

Li Hongmei Li Xufeng Liao Yanhui Wu Shuhu Li Lin
{ Department of Biology, Sichuan Union University, Chengdu 610064)

Abstract We use the technique of anther culture to induce haploids and homozygous diploids from
TCF, of OguCMS x Ad-6(F4). Buds containing urinucleate microspores were harvested and either
pretreated {Sday at 4T ) or dissected immediately after harvest. various culture media and Incubation
temperature were tested. The result showed first that bud pretreatment can improve the induction
rate of callus and secondly that an incubation .teatment for 24h at 33T followed by 6 days at 30T
increased the induction rate of callus. High numbers of callus were induced by culturing the anthers
on B5S medium containg 10% or 8% sucrose addition with 0. Smg/L. 2, 4-D. 0. 2mg/L BA and
0.2mg/L NAA. Shoots regenerated from callus on the MS medium addition with Smg/L BA.

Key words Rapeseed restorers, OguCMS, anther, culture

* Project Granted by Chinese National Natural Science Fund( No.39570457).
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IS MPHES MURATRREMMESEFROETHEHER Pk 1
Li Hongmet et al. : Some factors effecting the anther culture of restarers of rapeseed with OguCMS Plate [

. Second microspore division.

. Microspore divised several times after the anthers being cultured a week.
. Callus emerging from the anthers.

. Shoeot bud growing on the rooting medium.

. Cell of the haploid calli,n=18.

. Cell of the dipeoid calli, 2n = 36.

m o g O wE
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