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Effects of different concentrations of chemical agent GSC on main
traits of winter rapeseed ( Brassica rapa )

ZHAO Cai-xia, WANG Li-ping, SUN Wan-cang, WU Jun-yan, LIU Zi-gang, HE Li, LI Lin-wei
( Gansu Provincial Key Laboratory of Aridland Crop Sciences, Gansu Agricultural University , Lanzhou 730070, China)

Abstract: Using the cultivar Jian 94 as a material, the effects of different concentrations of the chemical agent GSC
on the main traits of winter rapeseed ( Brassica rapa) were studied. The results showed: GSC treatment caused a negative
effect on plant growth, but there was no significant effect on seed setting; the growth of corolla and petals was inhibited,
and the corolla diameter and petal area were decreased with the increase of GSC concentration; the length of stamens was
gradually shortened, while the pistils were not changed significantly; under the concentration of T7 (0.5 mg+L~" and
0.6 mg-L~" at first and second time, respectively), the filaments became atrophied, and the anthers became shriveled
with a large number of sterile pollens. GSC could induce male sterility of winter rapeseed, and the rate of sterile plants
and dead pollens was increased with the rise of GSC concentration. Under the concentration of T7, the rate of sterile
plants and dead pollens was 85.67% and 82.30%, respectively. Meanwhile, the anthers became hypogenetic, the
tapetal cells disintegrated in advance or disappeared along with the degradation of pollen grains, and the spore balls stuck
closely to the inner wall and their number became small. The results demonstrated that the chemical agent GSC could
cause a certain effect on male sterility, and there was a relationship between sterilization rate and GSC concentration .
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Table 1  Concentration gradient of GSC

1 H A3 Treatment
Ttems CK Tl T T3 ™ TS T6 T7
R g
S WIEHIE /mge L~ 0.00 0.01 0.04 0.07 0.1 0.2 0.4 0.5
The first spraying concentration
5 — K IE2) Lt
UG /g L 0.00 0.04 0.07 0.1 0.2 0.3 0.5 0.6

The second spraying concentration

1.3 WMEIEFR

1.3.1 RBBES  TAEWDEAE R R I 734 25
W A6 KA Ze R BRI BRAEIART, 7224 H
7 9:00—10:00, S Ab PR AR IC B AL AR L4 H 4
ST TR ) AE 2, B AL FREE 20 248, TR
R R e b 3 o T £ 0 SR AR T AR AR/ (1
FE) JHESE R SR B DL RAE S RIAE 2 K
1.3.2 HENBIH DT RFANE B8

5 1 BEAG, T 1% BERRELL UL (il i, 23 R v e il
1~ 2 S BRERRRPE LI, T BB TR BiAL i Y
FERSPPRHA I A2y PR Qe 38 B R gor Qe
5~10 min, fEWWHE N WE R RLL K N A 4TS
TR IRALH) Ao R FAE 1 4EHD , Jo s R
TR G TIAER

TS ALI IS O AERE , A FAA 8
B, 70% C1F ACHRAT . A AL, gkl 2000 AL
VIR R 8 ~ 10 pmo ¥ [RIRAAE G 6, in & KR



%5 4 1]

BR AT AL 25 GSC AN [RIHR Xt 1 i B A& i 53¢ 2 ZEMAR A 5 131

JRE ek, 8 R R SR Ak PR A MR AL 25 NSRS A F
rﬁﬁ[m 15] 3

1.3.3 MHFHEAE HFA2 diﬂﬁ—b’vﬁ
FRAERARDL . HEAR B PELEE, LAAL BE Ay 537 A
B, SR AT RERATRIAT {EH
KRB NNE EESEHHE R XE S %
PER AR S E AR . AT AR TSR 1B 1k i
AR BRACZ AL AL IR B A B SR TE AR
A AL BT MESE, 16k MCE BRI AL R
90% ; Al B AR (IEH #E) : FERF 1L W, ICE 8K 15 188y
KT 50%

1.3.4 RZLHEKR BARTHLR MR, b
10 ¥k, 735125 S50k e L o B A — IR e AL B 4k
P SAREL SARLEL T34 R RS DL SRR 2 2e 4
SE L o

2SR50

2.1 GSCARKEMNBAXBLHEREERNE
fa]

AN T e B (g Al 2 25 ) GSC - T 165 it Xof o 32 7Y
SR B AR LR A R L 20 MR AR
IIACERDL AT I B A R T 2 8 — e R
P03, LB 2590 B i 28, #9007 S 2 3%

FERIUM AR A AU, e oy AT, 3 B 4 5, O
Fg b o X BERAE AR AR R RGO EAR TR A
W8 72.9 em 17.4 em.31.0 em, T6 W AN G, ¥k
Rk 63.1 em, 5 XF BEAH LMK 9.8 om, 257 B35
IR 13.6 em, S5X REAH ELFEAIG 3.8 em, 2257
W BT RIERES] 21.1 em; FMARKELE T7
WEEALHE S B IR 22 R B 2 o ARV BE k2 24
Y1 GSC XA Ak 45 S M 52 W AN K, A3 383053 B, B bk
SR RBON T34 f R B AL BT S 34 TG R 4k,
QAR B S AR SR BSORN - 129 R 8 Ak B i
G3RNH 7.68.4.23, B KR EE T7 We BE AL LS 5353
}95.5.61.6.20.4,

2.2 GSC AREIREX BB %l EE SN
2.2.1 GSC R R R A6 Ao Je 9 K 1> 84 3 vy
AN[FIHR BE ) GSC i 1T MBS il X 1 32 By S fE 2% B B
SRFZIANR] (2 3. 1) o 3@t H DU & B, GSC
XY SR AR e FIAE IR I 2R KA — s WAl /R T, ELRE
B YR PERE N, X TR ISR 2 . E e
BN, 2 GSC AR5 , A6 FLAR /N T4 IR, HL
Bl 25 BE (38, A6 e AR SR N e, T7 Wk
FEALFR S , 00t BE 25 S i 2 s HORAE R AR 52 3] 1
], B AE R 3 R0 9 B Bl 2y 2 vk BE 1 15
SSUI WA St G i R REUE I

R2 GSCARKEXEHRRZEERFIT
Table 2 Effect of different GSC concentrations on agronomic traits of rapeseed
s i SR BRFRIE AMOMENC MBIRE THMRKE TSR
Treatment Plant height Branch height .Length of main .Number of N Number of Avefa‘ge length Number.o.f seeds

/cm /em inflorescence/cm  available branches  siliques per plant of siliques/cm per silique
CK 72.9+7.6a 17.4+£3.0a 31.0+4.1a 7.0+1.6a 68.4+5.9a 5.1+0a 23.0+1.6a
Tl 71.8+5.0a 17.2+4 .4a 28.4+2.0a 6.8+ 1.6a 67.8+6.1ab 5.0+ 0ab 22.6+1.8a
T2 71.3+5.3a 16.6+£3.1a 25.9+5.2ab 6.6+ 1.5ab 65.4 £3.8abc 4.9+ 0ab 21.6+1.1ab
T3 68.3+9.6ab 16.5+3.8a 24.4 £5.0abc 6.6+ 1.2ab 63.4+5.1abe 4.9+ 1ab 21.0+1.0ab
T4 67.4+3.0ab 16.6 £3.3a 23.9 £ 1.6abc 6.5+ 1.0ab 62.5 +5.0abe 4.8+ 1ab 20.6 £0.5ab
TS 67.0+2.2ab 16.5+2.0a 23.4 +3.7abe 6.5+ 1.3ab 62.2 + 3. labe 4.8 +0ab 20.6+1.1ab
T6 63.1+3.3b 13.6 £0.6b 21.1+1.2b 5.8+ 1.3ab 62.0 £ 3.0abc 4.8 +0ab 20.6 £ 1.2ab
T7 55.5+5.6¢ 12.4+3.7b 17.0£2.7¢c 5.5+1.5ab 61.6+ 1.5abe 4.7+ 0b 20.4 £0.5ab

TE R B 10 WA F-2(H , F mean + SD R , ¥l f5 b A 7 B8 1E 0.05 /K E2E A B3, Tl
Note: The data are mean value of ten repetitions, shown as mean + SD. Different small letters in the same columns indicate significant difference at P <

0.05. The same as below.
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Table 3 Effect of different GSC concentrations on morphological traits of floral organs

yhBL 1 HAR e i AEAETERE MRS S MK Lz K LR
Treatment  Corolla diameter Petal length Petal width Pistil length Stamen length  Filament length ~ Anther length
CK 17.24+0.49a  11.26£0.48a  6.99+0.55a 7.83+0.53a 7.9220.26a 6.13£0.52a 2.24%0.13a
Tl 17.03+0.85ab  11.06+0.88a  6.62+0.28ab  7.84+0.18a 7.53£0.22a 5.98+0.60ab  2.22:0.57a
i) 16.68+0.48ab  10.86=0.75ab  6.26+0.25abc  7.83+0.56a 7.17£0.48ab  5.61+0.23ab  2.22+0.29a
k! 16.27+0.48ab  10.39+0.32ab  6.04+0.28abc  7.87+0.66a 6.74+0.64ab  5.5420.67abc  2.20+0.33a
T4 16.06+£0.79ab  10.13£0.32ab  5.83+0.57abc  7.82+0.40a 6.45+0.64ab  4.61+0.37abc  2.12+0.49ah
T5 15.75+0.45ab  9.83£0.23ab  5.44+0.50abc  7.80+0.28a 6.14£0.40ab  4.24+0.43abc  2.07+0.47ah
T6 15.51£0.44ab  9.43£0.33ab  5.03£0.6lbc  7.75+0.2la 5.56+0.61b 4.07£0.27bc  1.85+0.22ab
] 15.14 £ 0.40b 9.01£0.51b  4.62+0.23¢ 7.74%0.31a 5.27+0.27b 3.64+0.28¢ 1.76 +0.36h

erile flower Fertile flowers

e 1= 1: GSC AL B A B AL AN IR AT B AEARH 51 - 2: GSC ARIRG AN E ] 1 - 3. X AT ' Ak
Note: 1 - 1: Sterile organs induced by GSC (left) and fertile organs (CK, right); 1 -2: Sterile plants after GSC treatment; 1 —3: Fertile plants (CK)
Bl CSCARRELERRBHEREREEHTNL
Fig.1 Changes of floral organs and plant fertility after GSC treatment
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Table 4  Effect of different GSC concentrations on plant fertility

4k ¥ VBRI ATTHREL AR/ % NTTEE/ % KGR/ %
Treatments Number of plants Number of sterile plants Rate of sterile plants Sterile degree Rate of sterile pollens
CK 74 0 0.00g 0.00f 0.00g
Tl 73 7 9.59g 80.60e 10.60f
T2 74 12 16.21e 82.40e 13.40e
T3 75 15 20.00e 84.20e 15.50e
T4 75 30 40.00d 88.60cd 25.60d
TS 75 39 52.00¢ 91.30¢ 46.72¢
T6 74 50 68.00b 96.50ab 72.80b
T7 74 64 86.49a 97.43a 89.30a

TENT STk IR VLI (0, WS FULEERTIE 2% 4B R AN RE UL (0, AE M /N1 JUAE JROM SRl 4
FERRIAERS R TIRN , 2 B 80 R R (2 TR S G T B IEMABEE A 1) B 52—k
- 124282550 CSC b FLE TR AEM R A BIRE, R, R ESAEN (B 2-3);GSC MIREE#E—BHK,
2 HARREYe o (B 2 - 2); B GSC MR EE MBI,  T7 WREEALBRIG 2R 1EH R iA 5] 89.30% (K 2-4)
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Fig.2  Pollen viability microscopy after GSC treatment
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Note: 3 — 1:Control x 200; 3 —2:T2 treatment X 100; 3 —3:T4 treatment X 100; 3 —4:T5 treatment X 200; 3 —5:T6 treatment X 200; 3 — 6:T6 treatment X 100
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Fig.3  Changes of anther structure after GSC treatment
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