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Effect and utility of a novel chemical hybridizing
agent EN on Brassica napus
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Abstract: Focused on trace pouen and screcning hybridization afent (cHA) in rapeseed,a novel chemical hy-
bridizing agent EN was used to induce male sterile in rapeseed ( Brassica napus ) to investigate its effect on flora
parts, viability of pollen,agronomic traits and the male fertility of cytoplasmic male sterile line. Results showed that
the treatment of 0. 5—0. 8 ug/mlL EN at uninucleic stage of Brassica napus had the best efficacy with over 95%
completely sterile and 100% sterile plants,but had little effect on the fertility and the agrinomic traits of B. napus.
The anther was shriveled,dwindled to be acerate shape and fade,and the length of filament was shortened. There
was no pollen or only shrunken,malformed and aborted polien. The application of EN could obviously suppress the
occurrences of trace amount pollens on the cytoplasmic male sterile line, which made the purity of F, hybrid seed in-
crease 8% in comparison with the contrast. EN is a better chemical to induce male steriliyt agent with the advantage
of high effect and low cost,
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LRER:

MESRAARSTZ . BARNEE. B A L&
ALENANENEREAEREEEIAFRYA
BZAAREFRY . AAKES AT R 2A RE
FEREFTHRIIMERLH BXFHHLE R
HREEEHARE PABBREBRSFEMELEY,
BERAA 109 WATELHAR EWTERAMER
MRS, N, A EREEATRAED 5|
BEFZEMHERMOXE., LFERER EN M5
BEHREHAREREATRALE REMH FAE
MR =g,

i 30 SEE,BANMEERABONHARCAH
— RN ATFIRE A ML R R AR
%, EEH MG, MG, MG, MG, . MG; .MG; .EXP,
KMS-1,8X-1. WP %, B, MG, (R#ER 1 5)
MAMGGRER 1 SE5REEMNES KN N AK
£, R NEE, A MG, fl MG, XBARHK &
EHUE, 2REFHREMNNK 60X ~80%, AEE LA
SHETENELE. AR AFHELEREN EN
MEBRHMRATRERRAR, AR EN XM HE
RMRAERS EME N REUBREARELAT MR
"l ,

1 MBS

L1 # #®

LERER EN BRI E & BHELF A
AEFERHSNERM WM (TEEKE 1
2000), BtiXHERFHFILRABERFRFEB
GHEYRRFTEENHENKERXBRR
SllOZ \Slllz*uz;ﬁ?\ 208Ao

EMENME RN B KR FO%, &
ERHAERE AN HER. R, P XA
BERE ERR EEAEZ BE%,

FENR. B EKE REKNABLIE,
1.2 EN REHRTFER

I T 2001~2002 4 7 Bk 74 4 B2 04 3L R Ak R
BRERERRBH ST, 2001-09 #FFh, 17K 2
mfTEE 0.5 m, B 12 JF#k/hm?, 2002 £ &
F AMERENHO-0DOFHER 24, AT AR
FEBEREMZ 1 X, B4 03-09,03-11,03-13,03-
15,03-17,03-19,03-21,03-23,03-25 % 9 4 it # 3t
WE25 9 X, 8 Wi% 0,0. 05,0.1,0.3,0.5,0.8,1.0,
L3MLS ug/mLINFRKERE. BN HEERK
WSS ATCRFE RAZ R Y 400~450 kg/hm®), WEZE
R EB2dAE I KMRERFEBR . EPAES

HHBHO- 1D EN TR EL R 9 NaTH 0.8
pg/mL LM EARFHRE EAEHRE TTHHRE,
AEREMATHRE, FERME, MERZEMHO. 8
pe/mlUABMERERETER RO EEHEZ.
AN BMERE BLKE HHGKES WEE
BiEN REMENMESR WRKEEREERZH
RETERELRMARGELE,

2002~2003 AR B W E EN 78 8 B
HEAER 208A, B3dAE I KMELKRE
H B T RN AR RAGEFO, R E 0 E
ZRFUE,
1.3 MBH*
1.3.1 EBREAGAE S MNHMEWMERBEE
SAMBRER IR, RAI1YMBMREIRG . GRS
ROAGREB RIELR ROGHABS R EEN
MR L6 . s BENAMENRKEZE W
Vi
1.3.2 (x#sg it ARTHHFEERET
Bt TRARREEARANEERRAK, RER
KRS T KBEERFAREHFAE.
1.3.3 A##REEHA VMmEERESRES.
EMENHHRLETHRABRE. 2AE%K - BER
CBER EA XL, WE SHIEREE 90% L
¥R EF - BEREUE=AR MERTHE. &
BELBIK WESFHEBRY 50%~90%, K
RPAEEHAE ;T EWR.ERER EAHF KR
El KZUHEREHBEL HEKR - BERULESH
REHGELER AVBAEERERAR ERES,
M DR SREZERREER R TSELH
=,

2 ZHRH0H

2] ENWHERHRABERHER

2.1.1 RS HEABEIRARSGY S
BE R, AELE I (03-0) FF A E ) 1E I LB
94T, Wi EN MR ERFBENRAEYR
B, WMEBRBEH03-17~03-1) REMNRRF, £
AEREL SKUL, ETEK AFH,RE 100%;
BB LTS, 2R RFRE SN ~8TX, ¥ XF
BRE 126 ~300, T EW.RE 2% ~5%, AEHE
SHLA LB, SR ERE 62% ~
0, ERETHRRIUN~11L%, AT HEH.RRK 7% ~27%,
AEW®E 73%~93%., R\ PBYS5E, X
AR R B K, RN BE R,
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Table 1 Male sterilizing effect of EN of different spraying time in B. napus L. %
&R :
A ik LR T R
4b # 8t Percentage of
. . Percentage of Percentage of Percentage of
Spraying date complete stertle . . . .
semi-sterile plants fertile plants sterile plants
plants

03-09 65 30 5 95
03-11 78 19 3 97
03-13 84 12 2 96
03-15 87 13 0 100
03-17 95 5 0 100
03-19 96 4 0 100
03-21 90 3 7 93
03-23 77 8 15 85
03-25 62 11 27 73

2.2 FEAEREAENAYERN X FTHANSY UM% BERXELHEM; ML 0.5~0.8 pg/mL EN
W HMRZALAREEEE ENHTERHE LEMORAERREEF 2FAE®REESHULE A
RIMEREMEARE, A0.05~0.3 ug/mL EN Zb3EH)  HHREX 1001, EATERMGER , EAFHRER
AEREMERTRESIIN 3N ~15%,11%~ 2%~5% AXAREL, BXERE L, HRELE
2%, M BRELEERMB/N, SMBEE A HEAENE, RAENNBERRKEN 0.5~
1.0~1.5 pg/ml. EN b MG EH R L 7% ~ 0.8 yg/mL,

£ FAARBMREENMNHERBRAWNENEE

Table 2 Effect of EN of different concentration on the fertility of B, mapus L. %
EN / : . -
NRREHLS RFARE  wxmmk wEER  FARE BERE  ARETE ARETE
pgemb Percentage of
R . . Percentage of Percentage of Percentage of Percentage of Percentage of Percentage of
Concentration complete sterile ) . . ) )
semi-sterile plants  fertile plants sterile plants toxic plants seedset allogamy seedset
of treatment plants
0 0 0 100 0 0 100 100
0.05 63 22 15 87 0 0 95
0.1 78 11 11 89 0 ] 94
0.3 88 12 3 100 0 0 93
0.5 95 5 0 100 0 0 93
0.8 98 2 0 100 0 0 95
1.0 100 0 0 100 7 0 89
1.3 100 0 0 100 28 0 70
1.5 100 0 0 100 34 0 60
2.2 ENMEBRNBRE[HUENEHOER FEREERK A ERERUEE, - KO8T

HEIAR. HEMMKAZR S ER2EH ARK FEFMARKEDSE, HHAEKEREMR
A 0.8 ug/mL EN £bBB)5, 5/ EHER/ML . 248 B ALEFEREAR. ARBMANKHL, W
BHERTAAR  EETHEMEREME/N BE ENFGEEREMRTO0.8 pg/mL X HERMELER
KB AL BEE HAREHK, EH/IM  RESREHEROERMB/N(R O, MRAHRY
EATABRHE EHEFTH AR FNEET KUSERBARXNEFERRET REAERBLER
BEL BEERLEHR . AEHBRTHE. ER A% ERARABENGFE O;MRAGEL
S5HBEEARERAMU. BABEWEER  AHAIE PUSEWHRNRABESR. AR 4TRL B
Mt BEOMELER  ANELCBER . MAERELE  0.05~0.3 pg/mL EN LLH, w176 59 8 5t FRHER 1~
HLBEBIEHESULUT, HXARE LA 1~3), 2d, JEHAEEHK 1 d; A3 0.5~0. 8 ug/mL 4b 3, ¥ 76
2.3 ENMHENMELEKA TS REMERAY BB R2~3 4, EMERKR2GHL.0~15
i) pg/mLAbTE , 7] 76 B B Xt B HER 3~5 d, B RE K
AXRFARRREN ENABHERMEARZRR 3~4d.

S MHWEERKEFMRZAERGERAR, EN
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Table 3 Comparsion of pollen activity and flower-organs form between complete sterile

and normal plants of B. mupus L.

; P
T gy RERIOm e imm BEKE e EEER g, BRI/
Item Repetition ameter o Size of petal  Length of pistil ength o Length of anther fability 0
corolla filament pollen
23K 1 21.9 14.5X8.5 12.5 4.0 2.5 0.5
Complete 2 19.5 12.0X7.5 10.0 3.7 2.6 2.3
Sterile 3 21.8 12.5X8.0 9.8 3.2 2.6 0
Plants 4 19.0 12.6X8.5 9.0 3.9 3.0 1.4
5 22.0 14.5X8.5 11.5 3.5 3.0 0.3
o] ¥ Bk 1 21.5 14.0X9.5 9.0 7.5 2.2 89
Fertile 2 22,0 15.0X10,0 9.5 6.5 2.1 87
plants 3 23.0 15.0X9.5 9.6 7.1 2.0 93
4 22.2 14.7X9.7 9.4 7.0 2.1 85
5 20. 6 13.9X9.5 9.2 6.8 1.9 79
L4 ENNHEIRARERZHERNOER
Table 4 Influence of EN on the agronomic traits of B. napus L.
ENRREX  wwsem  —gomm TETREIemppin o mRm mmm omem amu
‘#g cm Plant No. of Primary .engl- ° Length of No. of Seeds Initial Flowering
Concentration height branches mam silique siligues persilique {lowering term
of treatment : inflorescence ) : ) i
CK 155 8.2 58.5 5.6 325 18.3 04-03 26
0.05 153 8.1 58.2 5.6 320 18.1 04-04 27
0.1 152 8.1 57.5 5.3 311 17.3 04-04 27
0.3 150 7.8 56.2 5.3 307 16. 8 04-05 27
0.5 148 8.0 55.0 5.2 303 16. 1 04-05 28
0.8 151 8.2 54.3 5.1 302 15.5 04-06 28
1.0 143 7.9 50.1 4.8 294 13.2 04-06 29
1.3 135 7.6 46.8 4.2 290 12.5 04-07 29
1.5 120 8.1 40.2 3.9 283 10.9 04-08 30

3t e % 8 A

CK Chemical hybridizing CK Chemical hybridizing
M1l WMEENSHERMERENEL M2 BWMEENGHEYHREEENEL
Fig. 1 Pistol changes after sprayed EN Fig. 2 Anther ahanges after sprayed EN

B3 Wi ENGHERRRERGEL B4 SERWHEENFHENMRAKRNEL

Fig.3 Flowers changes after sprayed Fig.4 Plants changes after sprayed EN over normal amount
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2.4 ENMAWR 208A MMAIEHHR
AER208ARZHERLR, KR, HERKR
THME EBRETHAEZIRE, AR5 AR,
ARFERWE EN LB ATHAEHERR.
0.05~0. 3 ug/mL EN &b 35 i) J% 32 Fh 0 i 8 3 B 48
H5.1%~8.8%,0.5~0. 8 ug/mL EN 4b B {74 3¢

A RER 11 7% ~12.5%, 1.0~1,5
pe/mL EN AL B 7 35 Fh ol i 8 3 B SR 6 13. 4%,
EEGER BHALHER, SE%5RIAN,
0.3~0.8 pg/mLABAER EN FRWKME, AL H
PERESRS 8% L. T it — A U B B A 2 R
1 EN B0 8fk HE R W BE % 0. 5~0. 8 pg/ml..

25 ARAKERREENXNRAWER 208A BB MERN

Table 5 Effect of EN with different concentration on CMS lines 208A with little normal pollen grain

K
ENRERRE %A WhE  mBEXRS 8 CKEH 5% B p 8 CK K
% AN BER/%  WRHR/% i u
/(ug s mL™") B : - 23 /¢ i/ % BR/ %
. No. of Ratio of Effect of 8 .
Concentration No. of . . Harmful Purity of Increasing
Flowers with trace trace amount controlling trace . .
of treatmen flowers plants hybrid seed of purity
amount pollen pollen amount pollens
CK 800 185 23.1 - 0 87.8 -
0. 05 800 26 3.25 85.9 0 92.3 5.1
0.1 800 21 2.62 88.6 0 93.2 6.2
0.3 800 8 1.00 95.6 0 95.5 8.8
0.5 800 3 0.38 98.3 0 98.1 11.7
0.8 800 2 0.25 98.9 0 98. 8 12.5
1.0 800 0 0 100 2 100 13.4
1.3 800 0 0 100 6 100 13.4
1.5 800 0 0 100 11 100 13.4
K 54 3

3 Hig5ihie

R SR R EN 78 880 5 H I R
REARPRE THESLREHRFL KU L, X
— GRS B HE 6 H A A AR R B A e S A —
B, ENREFRAERKEN0.5~0.8 pg/mL, &
hm’ &K 450 kg R R ER AR D, A K,
FMHBERMMEERZEREWA K, XHELEN
Boma /) R — P A5 S TEAR M B B T SRAL 2 R HE R

ERZHNERRESHBXRDESENE
FEMBR EERNEFALRESZMEX. 2F4F
HRRA,ELHBRENRET , PR SRR
HRA R ERE R HE KA. 5~0. 8 pg/mL)
> & (3~5 mL) B3 4% Fl /N BY 45 R 3B 2% IR R
(0.3 pg/mLYZBHE(5~13 mL) BB REHRIT.
XG5 R MR WL, H T — 2 RITe.

EN RIH ML R @R — 2, TR THERE
R TATERABOEAEE BPTEEAT
AEEBBEF METEMHAR. WMEENHTXE
BRAMRELAETROMBEBBRIE, FRFE
BRER SXU L, B THAXR, BB T L
G &
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