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mEHEERKXAXBREEATRHNEEM T IAR
KEn AEE KUH

(PHLRMF B R R ¥, & 712100)

W E: LLXBAXE (Brassica campestris L. ssp. pekinensis (Lour.) Olsson]) B RK#M M3 ( Brassica napus
L) MEHEMEAR T & CMS3411-7 #1 CMS7311 Hil#f, @ad A TIRRIFF-EMEES, AR TAREER
AIEZ P AT BRI 1 ~ 2 RIEAFERWETEE TR EZF I, GREA: BRTLEN
1. 2. 3R PHEMBEIHNHALSTIEFHLN 73.5% ~84.4% . 47.6% ~51.5% (EAEF) F128.4% ~
32.5%, 4 BAAPHTIES 1. 2REH TN EREMES, AZCHEIEEH 39, HETRAXA
FH; ERET4hBERNBAT, 1. 2REAPERNRZETFINEEEE (Brassica campestris L. ssp.
chinensis L. var. pupurea Bailey) IEHE¥IH9.1% ~ 16.6% , BIIEEIEMA 176 ~ 1710, B/F#EE TH AR
FE UM R R T R AR ET R MRE, THETMAATHESHMEBEERH#ITAE £ B R RFFNRIIT
.

XEH: KA3E; BRESEBENEARTE; B8 £1EJ; RERSN

FESHES: S634.1 SCEKARIARD: A EHRS: 0513-353X (2003) 06-0663-05

KEFMREEEARAET TEABLE, —XEBE D (Raphanus sativus L.) HRBEHEAT, —LEKH
3% (Brassica napus L.) HBRHEHAT. AiHE -REXIUNATHLIIK, FFH 100%, BRHAELLE
THEBR T EETRNAAERFAENAT R H A EEREBL, S0k, S KEHSEKY,
AR, RAFAFRABEGHEARCHES T EEALMNY MERE BERMEEERTRY, MAEEER
¥, . HiE. KAEPHTEFSY, #u%. ERECSREEARRE, BREIRE
R E X — AT EHMASY, SR, EHERBRARKASR, ERER, MAAKEMRE, Zuf
R R, B TAERNEAE N SR, B BREER S0, X 438 fh 5 4l A
TERCUR , A SCE X — IR XM B IEM B9IE I ITAEYFHE, UHARZHM . AT RET LA
BOF) FR S BURBEHE A T AR A
1 MRS
1.1 ##

B K ESEMUFR HEPE AT & CMS3411 -7 (A;), CMS7311 (Ay) . X AMEIFER (B, B,) MAXE
(S). %3 E (S,) (Brassica campestris L. ssp. chinensis L. var. purpurea Bailey) % FEALAMHBIE: K
#H TR EEHRERT T,

1.2 K&

1.2.1 #EAEMNAF BA . A BEHNGDE, E5CTLHEILY, REEBTRE, ERBX4A
K, AEEERMEBERILEEETE, Ho%. 0%R: WAKX/NRIEFELAW 4/5 UL E, HEWIELAE
ML 158 A RIS NIEFEIEAN 2/3~4/5; 2 %K. AR KEI NIEEHLAR 2/3~1/3; 3
% LA NIEFIEAR 13T 4% AR/, 2aEEHR, LK. FRICE
1. 2. 3RIEA R B eRF o
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1.2.2 REZF LGS EF LR FONE BREAFRENWIES | MRERT A £, 1R
BEVELT, ABEERE, B 1 e K/N, TE 10X 1052 T, MVLWE 10 M RE, X 31K,
GRS EREER (RE, h—8, MfRRa6) ESEEER (SR, &8N, SR E
RIRLT ) B, USTRRIFR AT, (TEAXMN EREREEMNESREILRE, HXTEFERR
(%) =BBEHERE/ SN RFRESERERE x 100; BEEREESE (%) =ESRELER
B/ REEREEBE + EREELBED x 100,

1.2.3 MEEHFHOME DEERER AL A, FEA, SFHEEEME. 428, BKRHS AL
Aoy AlsH Ayl (o Ay Ay s, FEARFIEELA A, A HFBLBESFREN 1. 2RIELHHEIER A
W S, (FER), T IER R PIEEITE, FIWTRBIES KX 61 o

1.2.4 BEAHDLEZESLAGME. UAFERA. AR, SRHHER. 428, HEKEHS
Al_6s Aro7s Ar_ss Ar_on Al_oFT Ay 160 Ao 17v Ao_igv Ap_19n Ar_n, FETELF I0BFRHIL AL A
Bbk BRI IE BB, RIGHEIE 4. 8. 24, 28, 2 hEEREXELYN EFiEH, 54
BRI EM), SR 30~50 &1, SitEFHR | RIEGHFB IS RASTHBRER,

2 RS540

2.1 AREHEHENEEEBELE

ME1ATUES, A ABIMAERZES CREFSTEANERBBEATRIN GBI, &
EHEE, HHAPEERSHIERERESE, P 1, 2, 3SREAPWEXEREI N GIEFE
2509 73.5% ~84.4% . 47.6% ~51.5% (CEAE) F28.4% ~32.5%, 4 RILH P H XA ., MIESE
SEEHBIBATHERS (FEEINa/MBK) BEmn, BaENS, ESREENEBIESIE
EEMBEHARY, X5ZENREAETRFLAEAMRAESEATIVE - & 1%, 2%, 3 RIEHH,
HAREERSINE T 1% ~9.4% ., 15.3% ~ 16.8% M 43.5% ~45% , BIHEAE ERS, WELHTE
BAEB R A LR E R M.
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0 1 2 3 4
B A E 2% % Grade of sterile anther
A, HX E%7EH % Relative ratio of normal pollenin A, A, B ¥1EH%E Ratio of abnormal pollen in A,
[ A, HxtE#1E8 % Relative ratio of normal pollenin A, W A,FHH % Ralio of abnormal pollen in A;
1 FAEAHHGHNEGPENERERRNRELERE
Fig. 1 The relative ratio of normal-shape pollen and ratio of abnormal-shape pollen in anthers of different sterile grade

2.2 RMIEBHEAN

HEITTUEE, HS A . A FENBBIER B CREZH AT SIS . BN RAFEHFRY
K 3.9k, EXESHRS. 4328, WA . A NEBIEKEFER. 2K, ERMHEE
¥ B B SEE TR IR ALY 46% ~ 55% . SRIRIEM S, HHEL, A A, ABIEBT A, HHETH
GEWREATEHR, T A SENNEERASKTRELY, XTREAT A HEXS5 A EH AR
VTS
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1 RBEMBHUEER
Table 1 Comparison of vigor of trace-pollen in 1 — 2 grades anthers of A; and A,

BEE  BEES BRERK LR L ELT T YR B GO TER T (S0 A)

Matemal Code of Number of Number of Total seeds Ratio of Number of seeds Origin of pollen

materials plant flower pollinated silique harvested  harvested silique-set{ % )  per silique

A, Ay 66 51 276 77.3 5.4 A, T8} Trace pollen of A,
A s 174 126 492 2.4 3.9 A, %8} Trace pollen of A,
A s 131 94 671 71.8 7.1 S

A Ay 84 48 187 57.1 3.9 A, T8} Trace pollen A,
A, 108 47 151 44.8 3.2 A, %} Trace pollen A,
A_; 159 116 975 73.0 8.4 S

H: AL, RERMSMILT; A, FEE CMS311; S,, HENER.

Note: A, CMS3411-7; A,, CMS7311, S, the pollen of a non-heading Chinese cabbage.
2.3 RBEBFEZESN

SAUIEEARAET R AL A, AEA, LIESRERERER, A . A BRTEN 1 ~2KNIED,
F L4 10 X EMEN, HEERRARNEESRETEZEER, AP HIAPERIE
PR (FR2), SEFEWRTHEBIBES IR,

FAILABEHL A REAR, A BBEERXBENEIBENTSENHN, BEGEIERNET77.6% ~
93.5%, MHBAIELHBIIFE 8.5 R UL, BAE FREFEKE, AHEAERREE. NaR3cH
B, BXEWIEME A BRAABRRCEFNE . £ A BRBRME 4. 8. 24, 28, 32 hBf, EE
BTREBEER, BT HERBEER =AW EHRTIN N 83.4% . 81.4% . 50.0% . 43.1% F
16.7% , WBATE A, BORMRAT 4 h BER T, HAXR R IR EFEEERERNW 16.6%, BIL/6,
T RAEET 24 h B8, A, B A SEREENWTS SN,

LA CRHEEAS, A S S, BT S IRAS EREEMRE (FR2), A MRhERE4. 8.
24, 28, 32 h, HEERS, LW, A BN S, EBRHRLESR T HR 8.9% (91.9%). 30%
(70%). 42.4% (57.6%). 40.7% (59.3%) M 53.9% (46.1%), VLBHEE 2 S, £ B 18] BRI a] Bk
K, A MBS TRNLEE, RRGRBEZICERREBIE. 5 A NEKR A #OHEH 8 h
&, BKEEBBRHEXT A, BB AT SR NIRSHE.

%2 BUEFAHARENZTESILR
Table 2 Comparison of cross-fertilize ability of trace-pollen in 1 —2 grades anthers of A, and A,
BE N REEANEKE  mER SR wsmep SEen TR STER S HBRRGGE

78 ) ?{f ) P}u;lnber N.hu.mberof :;1 Ritm of I:e:r;berof i‘sﬁﬁ%F Number of F; Ratio of F;,  Time of pollination
Matemal e ol ol tlower sihque s sihque-set s per umber 1 from A, (A,) from S pollen and origin of

matenials plant  pollinated  harvested harvested (%) silique from S, pollen pollen (%) pollen(pollen peasent)

A A.s 30 29 275 9.7 9.5 91 8 91.9 A, + S,(4h™)
A7 34 29 361 85.3 12.4 91 39 70.0 A, +5,(8h)
A s 38 32 171 84.2 5.3 70 48 59.3 A, +5,(24h)
Ao 55 52 465 94.5 8.9 102 75 57.6 Ay +5,(28h)
A 52 39 363 75.0 9.3 88 103 46.1 A +5,(32h)

A, Al 102 82 815 80.4 9.9 181 36 83.4 A +5,(4h)
As;p 98 76 645 77.6 8.5 180 41 81.4 A, +5,(8h)
Aris 31 29 311 93.5 10.7 53 53 50.0 Ay +5,(24h)
Ay 67 55 492 82.1 8.9 53 70 43.1 Ay + $,(28h)
Ao 21 17 159 81.0 9.4 4 20 16.7 A, + $(32h)

H: S, HREHILE; «, BEEERERNE,
Note: S;, pollen of Brassica campestris L. ssp. chinensis L. var. purpurea Bailey; * , interval time pollinated repeatedly.
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3.1 MARESSBRREEAT RS ERENER

ZATRP R AP LUIRAS S 25 R R EBARESZ —, FIHBEMNART RUR ., RESURE
HAEREBIKBRERERKGT, FLRHELR, FURBERBEMN. AHAREKXYH, FEFH
FHAHEZE, KM BB/ TIEWEL, A THEMEZRIER T2 ES H{UCHRIRESIERE
1/6, I BBERBELXAIEHEMETEER, MEERWHN RS ISERES. Bk, ZE£RHX
BAE FRA LM MESBGFUTILA: (1) BYEBEBLAE, REXAEME TAE R, B
IEAREBERAEIR; (2) B4E, BELAFREEY, WIEAFTREELSEBRFEMKR, BIRTEM
BIEK; 3) BERABEREATHRE10%, FEEES%LU L, REAERSBRESERE, AEE
IS RIBEHAT, MBI 1 ~2 RN EEN N 5%, XHERXRFHERGER (BRBATER
AT HERY) EHMNM0.23% (5% x 84.4% x 16.6% ), TH 1 ~2 HIEH—RIKFEL 23 UT, BEHZ
B, BN, RERMN -2 REFEMBLAREE LA 1~2d, ZHERTEFHHBER, A&
ERiErEE, BIPIHARERE 100%, FEEES%UELHAETR, FESERN B RBEHIR
B, R HIRE 3R — HRFF 100 HIESL TiX — .
3.2 AAAILSSKHBENHTATZESRFNFAITH

MY BEHAREHESMERF RET BEEERH, #EATFHIEEAETHAHBRE LA FEE M
E, B RKECRMBEEAETWEASHAY, PR THEERNEHRSFNEE. nfTEeRF,
THEA I —RWTRCEFSEYFIFED Y, KAXBEHREERET RSN R HbRER
II—HBEMRE, ACRAATES FRIELTESEEMNKENRDS (1~2%) PRAEFEY
50% ~ 80% MKy, TH BACEFERER, PEEHFBAIL3~5h, NEFEFELEHEH—EALR,
XE ARAREMRML, BFOANEE, Hik, FIAALSESHEEREIANT RERMRFRT
THY,
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Vigor and Hybridizing Ability of Trace Pollen of Temperature-sensitive CMS in
Chinese Cabbage

Zhang Lugang, Hui Maixia, and Zhang Mingke
( College of Horticulture, Northwest Sci-tech University of Agriculture & Forestry, Yangling 712100, China)

Abstract: The male sterile line of Chinese cabbage CMS3411-7 and CMS7311, with cytoplasm of Brassica
napus L. were induced under S°C /9 days condition to obtain trace pollens, which relative vigor and cross-fertile a-
bility was tested by biological way. Its results show that the quantity of trace pollen in anther of sterile grade 1,
grade 2 and grade 3 were 73.5% — 84.4% , 47.6% —51.5% (half sterile) and 28.4% - 32.5% of normal an-
ther respectively; the trace pollen in anther of sterile grade 1 and grade 2 both can fertile by self-pollinated and got
about 3.9 grain seeds per silique, which is similar to the situation of low incompatible line; the cross-fertile ability
of it is only 9.1% - 16.6% compared with pollen of flowering Chinese cabbage ( Brassica campestris L. ssp. chi-
nensis L. var. purpurea Bailey) even pollinated 4 h before. This is about one sixth to one tenth of normal pollen.
Additional, we present the question that should be paid attention to in hybrid production, and the reliability of us-
ing the trace pollen induced to reproduce CMS lines was discussed.

Key words: Chinese cabbage; Temperature-sensitive CMS; Vigor of pollen; Cross-fertile ability
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AT ENBEEESVSAMERAFEKRRAEFSZGRMNTE, WREEHTTAXIRFNEIT. BiT8
TSR 144 T, BAASEAE 11520, X7 12007, AiEEC SRR EH 305 F, FH 338 f; AR RMGE TR
B E 1958, Fh 160 M, 2BENARAEREL TR, KEEEEFFRBEERMT 50%, BA+HERMAR
HRBISEERE. EZBEIOFE. AEFH. FEREK, BRETXAFEMAYEE, AR TEEBHE TR, U
EMAXEHEEFAEELAERHERBNTEE, THLEHBMH . HAES . RABRAR. TXREK. KER
%, RHBERIEASH, EM: 10170 (FEEHE).

(hEHFHXFBREREE) CE=R-TAoF)

(FEBESRRRAEE) BoREFEEITIRE. MRE, 9K, BEE. YRR, 2FEERKERES
WRE 521 R, Kb EmIRE 38O R, MFE 1348, BEGSIE. XF 5577, HEBEIIR, AEHB. B=IEBAR
FREMEXLAFRRE L, BRIAREYBIRBEN, ENATEHESPGEARMITE, GRPETHE THXE
FAERFREERORY, BARRERASERVEARE RSP LOHEENEAFRARBR . KF. KRERENOH
abl, LUERIIMAHREALSUS, £ESHHIER "XEF ITRETEATERXOBBWRENTE, aTHtdEIy,
MR . ARB . KBRS ERER. RbBEEMA . HXRbMVABEARSE, EH: 69T (FEY).

(hEEAFEBREEREYL) BFRI%ES

HEEILARIR 208 71, BELTHEA 166408, WRBAMERAMER 1718, XF 13777, FHFWRE
1608 #, HhimE 1321 #, mF 287 R, 4 ETEM. DWMRIEREARIES . AAEN . WAL SEZREIEFRE 903
F, BEOEA 86, BAR 112, XF 6871, FMEMMNE 115 SR MEBEIFRERE 418 B, EAEH R 287 1,
XF 69T, FRELESHA 768 1 . ZELEIUME. AFEFH . TARE, BERESE-FEPRERERSHEX
2, BUHHEYPBERER TR4H. & 15870 (L. M, FE%).
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