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Study on the effect of a chemical hybridizing agent GS-1 on cabbage

LI Hong-wei,ZHANG En-hui, XU Zhong-min,ZHANG Gao-xiang,ZHU Shou-liang, LIU-Hui

(College of Horticulture , Northwest A & F University ,Yangling »Shaanxi 712100, China)

Abstract: [Objective] The most suitable concentration of a new chemical hybridizing agent GS-1 on
cabbages was selected in order to make the hybridization rate of hybrid seeds reach 100%. [Method] Plants
of cabbage with self-incompatibility lines MPO1 and Y03 were treated with 20,5,3,2 and 1. 5 pg/mL, water
(CK) of GS-1 when that of the main stem and the largest bud of the first branch were about 2 mm (the mi-
crospore growth in a period of single-core). and the effects of different concentrations of GS-1 on the fertili-
ty of plant flowers,plant growth,seed setting were compared. [Result] The fertility of cabbage stamen was
affected by spraying GS-1; The percentage of complete sterile plant of MP0O1 was 10% to 100% after GS-1
treatment; The treatment with 5 ug/mL was the most effective,and the percentage of complete sterile plant
reached 100% ; The percentage of complete sterile plant of Y03 was 0 to 100% after GS-1 treatment, the
treatment with 20 ug/mL made the percentage of complete sterile plant 100 % ; There were different growth
vigor performancs of cabbage after different concentrations of GS-1 treatment, growth vigor was affected a
little by low concentration of GS-1,but the high concentration(5 and 20 pg/mL) of GS-1 hurt cabbage,re-
ducing its growth vigor;Cabbage self-incompatible lines combining with GS-1 treatment made hybrid rate

reach 100%. [Conclusion] GS-1 has a good effect on sterility. Spraying respectively 20 and 5 pg/mL on
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cabbage with self-incompatibility line Y03 and MP01 when the largest bud of the main stem and that on the

first branch are about 2 mm can sterilze the plants completely, the performance of plants and flowers buds

nearly normal, the seed setting normal,and the hybridization rate of hybrid seeds of F, 100%.

Key words: cabbage; chemical hybridizing agent; GS-1;sterilization effect
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Table 1 Effects of GS-1 of different concentrations on the fertility of cabbage stamen
GS-1 R/ ERTHRE/ L RTINS fi bR B
(pg + mL™1) HZ &R Percentage of Percentage A ’ Performance of plant
. . . . Percentage of
Concentration of Inbredline complete of semi-sterile . A ik
. fertile plants . s
treatment sterileplants plants Flowering branches Bud
AIEH AIEH
MPol 100 aA 0 db 0 ek Abnormal Abnormal
20
BIEH BIEH
Yos 100 aA 0 db 0 ek More than normal More than normal
BIEH BIEH
5 MPol 100 aA 0 db 0 e More than normal More than normal
EH EH
Y03 13 cC 2 dD 85 bB Normal Normal
BOEH BOEH
5 MPo1 80 bB 15 bB 5 eDE More than normal More than normal
EH EH
Y03 0 dD 1 dD 99 aA Normal Normal
BOEH BOEH
) MPo1 78 bB 10°cC 12.dD More than normal More than normal
EH i
Y03 0 dD 1dD 99 aA Normal Normal
s s
MPO1 10 C 18 aA 72 C IE% IEH
L5 Normal Normal
’ EH EH
Y03 0 dD 1 dD 99 aA Normal Normal
g e
MPO1 0 dD 0dD 100 aA IE % IE %
0(CK) Normal Normal
Rz, A
Y03 0 dD 0dD 100 aA IE % L%
Normal Normal

T« [ 5O 5 bR AR [0 K5 7 b R 25 i B 3% (P<<0. 01) W AR RIS 8% R 22 7 B 3% (P<<0.05) . F &,

Note: Values in the same column with different letters are significantly different(level of significance is 5% for letters in lowercase, and 1%

for those in uppercase ). The following tables are the same.

HEBLERT

; BEBNERE o H B IE R
Degradation stamen of Smaller stamen of Normal stamen of
complete sterile flowers semi-sterile flowers CK flowers

Bl 1 GS-1ARER H AL i e R

Fig.1 The performance of cabbage stamen under GS-1 treatment



118 PG b AR AARBE B R 2 2 4 (3 AR B2 %37 %
2.2 GS1MEHEEKEKBHZMW AR A IR 52 e DL 2,
AN TR BT S Wk B GS-1 X H 3 AR bR Bk L o B
R2 AEARERE GS1IMHEEKRERKWE
Table 2 Effects of GS-1 of different concentration on the growth of cabbage
GS-1 Bt ik Jig / t o Bk .
(pg + mL™1) A% & Plant height No. of branches U *{Eﬁﬂiﬁﬁlg
. . . — - . nfoldingdegree
Concentration of Inbredline B /em ' CK [k % R — U AR B O; pli;tg ee
treatment Height Decreasing of CK Primary Secondary
MPO1 81.0 cB 33 8 2 A
20 Small
Y03 102. 0 abcAB 17 7 10 X
Small
MPO1 93.0 bcAB 23 9 12 !&j{
_ Bigger
5
Y03 105. 0 abAB 27 9 14 !&Lj:
Bigger
MPO1 105. 6 abAB 15 9 13 gi(g
3
Y03 111. 8 abA 10 9 15 j(
Big
MPO1 105. 0 abAB 13 10 15 I?i(g
2
Y03 102. 0 abcAB 17 10 16 j:
Big
MPO1 118.0 aA 2 10 16 j(
15 Big
Y03 116.0 abA 7 10 17 j(
Big
MPO1 121.0 aA — 10 16 ]zl(
0(CK) qu
Y03 123.0 aA — 11 18 .
Big
M RH
GS- 1 1B //'& x/ I ‘
Perf f 2 =2 g
GeemlD)  p%E e terie i R s 20
. . . stems and leaves Performance
Concentration of Inbredline TS Bud color Petal color .
treatment ) 2N of pistil
Color Shape
ror % 7 e R R
2 Light green Malformation Yellowish green Light yellow Abnormal
vos 4 B 4 i AR I
h Light green Normal Yellowish green Yellow Apart abnormal
. B £ % i i
_ Green Normal Green Yellow Normal
5
vos Rt iE % i i
Grey green Normal Green Yellow Normal
MPO1 £ EH EN iy EH
. Green Normal Green Yellow Normal
0 o3 Jesk E % = i T
Grey green Normal Green Yellow Normal
Pl % it % i X
5 Green Normal Green Yellow Normal
vos 5t it % s i
Grey green Normal Green Yellow Normal
bl B i = B K
15 Green Normal Green Yellow Normal
.5 o . e
Y03 K iEw 55 K 1EH
: Grey green Normal Green Yellow Normal
por b i % i iRG
0(CK) Green Normal Green Yellow Normal
" vos "% iE % it i
Grey green Normal Green Yellow Normal

M2 2 A, W1, 5.2 1 3 pg/mlL GS-1 5,
MPO1 Fl Y03 AH KK 0B = 5380 55 AR bR I 88 B 45

I EXHIEIC 3% 25 AHRAE R AT IER .

g

MEFEME 23% .35

5 pg/mL GS-1 J5 . MPO1 M AR 2 93. 0 em, He Xt
B 5 3E P 25 5L N BR T T R 0T I
A D F A VAR A B 5 X RO ]t 22 5
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20 pg/mL GS-1 J5. MPO1 48 ¥k Bk &5 % 4 18 [ %
3300 »— RN BRSO BRI D 2 BRI 14 AL 25
TRgk WY A T B ME RS A A R IER . 5
F120 pg/ml GS-1 Zb3 )5, Y03 A8 PR &5 B 43 il
105. 0 Al 102. 0 cm, 55 xf BTE i 35 22 5%, Hoh A
20 pg/mL GS-1 AbHJE . Y03 M- (6 R By 4k . 1L
g AR R IR . B AR
Ve E B GS-1 Ak BTl T A PR 2 T A AR A 2
S, UG B R MR B GS-1 AT bR AR K S R K
M 725 B H vk B (A 5 R 20 pg/mL GS-1 b B3 X
BRAFAE— RE /9107 3 - S BURL AR AL RS2 55 .
2.3 GS1HIEEKSE SN

o1 3 0T LUA . GS-1 e AR B a e B R % 2 A
AR S5 SR AN K. BEE GS-1 Bk e
f TH 7 - 2 A H U Al B 2 S P SR R 3. 5 g/ mL

GS-1 4hHEJ5 , MPO1 11 F kL 55O bz 53 2t 43 J31) 8 X
MEREAG 23. 6 20 F 11. 3%, KR R ZFH ML H
¥k %) 100 % FH 20 pg/mL GS-1 kb3S A #R TC 45
Sk, 5 pg/mL GS-1 AbHS . Y03 B Ak 0 ki
JoF R R PR AR 18, 9 %0 F0 4. 1% K ZFR (K ZFH )
IR 99 Y01 92 %6 5% BETC B 25 M 25 5 20 pg/mL
GS-1 A3, fa kB0 B b 210 7% . G 35 4
25 RZFR G AT W 2 5, TR & N & 2
PG EES B E ALK B EER., HRER
FIAT, GS-1 AbFRAE 2 A W 5 R ) 24 28 R I A AN TR
P, b 2~20 pg/mL GS-1 43R 452
3K 100% 1 1.5 pg/mL GS-1 kb HS 2458 %k
99 % , R W H W5 A 22 A 25 M AR i B wiits GS-1 w] {iff
el 2 32 IR F] 1005,

R3 AEARERE GS1 WMHEEKE I HNTIE
Table 3 Effects of GS-1 of different concentrations on the seed setting and hybrid rate of cabbage plants
i ki TRRR e gy BB ey
C‘oncemration Inbredline Seréflsper Thousafidf Germinatingrate (JermmaAtmg Hybrid rate
of treatmont silique seed-weight potential
20 MPO1 0 bB 0 dD 0 cC 0 dC 0 cC
Y03 18.00 aA 3.19 dC 99 aA 90 cB 100 aA
~ MPoO1 17.33 aA 4.48 bB 100 aA 100 aA 100 aA
0 Y03 18.67 aA 3. 26 cdC 99 aA 92 beB 100 aA
5 MPO1 19.33 aA 4.54 bB 97 bB 95 bAB 100 aA
Y03 20. 33 aA 3.30 cdC 97 bB 92 beB 100 aA
5 MPO1 19.67 aA 4.60 bB 100 aA 100 aA 100 aA
Y03 21.33 aA 3.35 cdC 100 aA 92 beB 100 aA
MPO1 20.00 aA 4.99 aA 99 aA 100 aA 99 aA
Lo Y03 21.67 aA 3.38 ¢cC 100 aA 90 cB 99 aA
0(CK) MPO1 22.67 aA 5.05 aA 100 aA 100 aA 95 cC
Y03 23.00 aA 3.40 cC 100 aA 95 bAB 95 cC
3 W @ BHARFRIL 100% . GS-1 %F 2 AN H g fhAh £ B AT

Xof A 4 3% T 390 1) O sk R R P 2 S R R A )
T L SR 19 A 08 18 2 — AT Al — Fp R IR A
B B4 AP i R R R R R LX) 2 R A
FEFE L H W R SE A% W 0. 5~0. 8 pg/mL 1k
SR EN AL B0 R MEROR S 4P 2R B ARRAE
90% AL b AR ERRER 100% ., ™ 1 uk & AL 2
AHEFR ESP X H#E B Sk M R eSS R R WL L
0.3~0.6 pg/mL it iV B ) ESP F 313 1) kb 4L
RAEAE . AR FHRE 98% .. ARE7E H i Mtk =
BB LR — R R KAEFE 2 2 mm O)
b T FAZ D I, A BRI 1 YA W) BT ok 1Y
A7 R MR GS-1, 45 R KB, MPO1 LI js 5
pg/mL GS-1,Y03 PLW§jiE 20 pg/mL GS-1 ) &R

F1% A% TSR S I B AT A () 19 36 B ol P ok L 5
GS-1 HRMERCR SR BE N A G X — 45
1) A5 A T SR A A A M - R B M R R R
FIBFFE - LA B 3 K W 20 B Ak 2% 2% 32 5] BAU-2
B RRANEMERT W L0 — B 2% o
FER WAL R MET 2 5 7 T Y S Y R I AL
R GRS RN RA K, RILEAEX GS-1
A MERUR AT WA & . GS-1 40 3 14 AR 76 A= K
J 0 10 B A I [ A T L B o U 2 3 R 0
LR HE BLGORS

VA 225 M TR £ 107 P 285 SR o 3 TR A0 o] A e
B T PR R M s X R R B A KA FE 2 AT
T 2% L AR PR A B S . B AL A,
TR 0 S M A R R O X AR A R AR
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R R AR A A VR R T s 4 o A R R
Wy AR R 35 A R 0 e R A3 A 1 i A
AN AT B ST SRR M 5 A K B S 24 vk B R U B
KM AN E BB R W T R (R SR R KO R
K. 25, 2l &I R, R MR SC2053
FE S AR R LN X /N2 B Rk R L R ZE R BERG /NRAL
FUNEECAE RN . ARWFIE R GS-1 (1 58 iR
TR U)X A AR Y e R R R A R R K
55 5 7 AR BT B vk B R . GS-1 448 Ak 109 4 K AR TE 18
TR AE 5 = R (BR 20 pg/mL
A GS-1 X HE MR 6 T 5% o 2R MERICR: B 1 S 52 Il A
MRIVEESEME . GS-1 76— @ #2 B b BH A T 3 4 bk 5
FAERK. GIEMKAERKRALSE, SBEELEAAR,
XATRESE T GS-1 il T H SR R A R AR
T A i 3T 40 T — R B ARl B L DA 3
i N = A

Az T AR AR 2 B By AR BT B0 R 24 3
R B R BB A N AR . ARWF ST R B bR
MPO1 7EWEHfE 20 pg/mL GS-1 J5 32 /= 8 25 % 4% 5
PRSP B 2~20 pg/mL GS-1 J5 , o] fifi H i Fh 44
ZEFIR 100 Vo o %0 A bk 19 25 S M 52 ) R KL R A% 1
WA HHE 5 pg/mL GS-1 33 MPO1 £ ki %L
HT-RE 5 & 2 B B AR 23, 6% A 11, 3%, Wit 20
pg/mL GS-1 53 Y03 M bki g > 21. 7%, & 5] &
Fofr = 7 O /b, LI 22 18 b ik B T 4 R
o IRHESC DY SX1 A M CMS i S8 19 25 W
P AT DI B AR PR AR 38 R s AT . ) Ak
A IAGE R T H A SR B R il 158 T
ZA2 F N 100% (9 GS-1 W it B B Wk A 2 ~ 20
pg/mLAHRERIE T H i A 288 MR b7 i — 2
WF5E
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