HRE AR 2009,42(10):3522-3529
Scientia Agricultura Sinica doi: 10.3864/j.issn.0578-1752.2009.10.018

B PR E T A B B XY S S 4 P A K SRS 2 Rl E 1 A9 52 M
KoM, B, 2Tk, 'R, BERE, PRE. AMGE

G R AN 5 AR 2B, Bl 310029)

HE: [BW] ARFABEAREANTRER (2J0273) MHEABEL FHY B ELEK LT RRR 4
ERETEN AW, AR — S RRHIERANEE 2 n e, [yE] AR AR AT ERTT 210273 &
Bt R FMmEERK. TURMRE. RREN AR AIEE SN, %amFMPI%tﬁx&&ﬁ”Eﬁ
TR T R A Xk AR R A E e ROR 2 R LEERY 110273 I x40 TR A dm SR
B30 5 1 FFI W A TR IR B A o AL TR B [ B FE K T G R w%lemdﬁﬁiﬁ%%Tm%%mﬁwé
KEHFHAEE I MELHEZ R, 1 mgl UTFREH 210273 M4 HRAEN. AfEZEE/EFLEE
B, T 10 mg L DA R B ACTE U B A IR R UE A ELBOR AR e B 100 mgeL 72T 0273 AT AR R
ARG 2 BHE L BAMAE R TR P 8. (40 K F R MR 210273 A8 Gt #l; 10mg L™ 270273
SRR BN o SE AN A K K RO AR AR SR E VE,  EL 8 R AL B R B A A 40 B B ] B K T K

XL ER A AN LI0273 W5 FRE A 1 ngL.
XA X, WEER; RAREN; MMBEN; FDA-PL; HLHpRAEH

Effect of New Herbicide ZJ0273 on Seedling Growth and
Root Cell Viability of Brassica napus

ZHANG Fan, TIAN Tian, JIN Zong-lai, HUANG Chong-ping, TANG Gui-xiang, YE Qing-fu, ZHOU Wei-jun

(College of Agriculture and Biotechnology, Zhejiang University, Hangzhou 310029)

Abstract: [ Objective] This paper described the response of seedling growth and root cell viability of Brassica napus L.
(rapeseed) to various concentrations of ZJ0273 treatments at germination stage to define the mechanism of this novel herbicide.
[ Method] Effects of different ZJ0273 treatments on dry matter, morphological characters, root oxidizability and cell membrane
permeability of rapeseed seedlings were investigated by various physiological measurements. Root cell viability and mitosis as
affected by herbicide treatments were also studied based on FDA-PI double staining and root-tip squashing method. [Result] The
results indicated that the inhibitive effects of ZJ0273 treatments on rapeseed dry matter and morphological characters were enhanced
along with the increase of treatment concentrations and durations. Both of 10 and 100 mg-L™ ZJ0273 treatments inhibited root
development significantly. There were no distinct difference among 0, 0.1 and 1 mg-L™ ZJ0273 treatments on root oxidizability and
membrane permeability, compared with treatments at 10 and 100 mg-L™* which obviously inhibited root cell viability and induced
cell membrane disintegration. Furthermore, mitotic index of root-tip cells was declined and cell division was stopped at metaphase
after being treated by 100 mg-L™* 2J0273. [ Conclusion] Rapeseed seedlings are very sensitive to herbicide ZJ0273 at germination
stage. Treatment at 10 mg-L? ZJ0273 can significantly inhibit rapeseed growth and root viability, and the inhibitive effect is
intensified with the increase of treatment concentrations and durations. The application of 1 mg:L™ (critical concentration) is safe for
rapeseed seedling growth.
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758 (Brassica napus L. cv. ZS758) , % FH{ER 7 iL
b DX A AR AR A . RS AR T
WL SR G RIS A, 4°C BRI 4 At ARAT
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JEARER ST DL AN BT . T R S TR R
P, REFESMENAR 16 h, ¥ 25°C, G 140
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$Ml (ECo) , ARJFFAE & T /KA T n# 15 min
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Table 1 Effect of herbicide ZJ0273 at different concentrations

(0.1-100.0 mg-L™Y) on dry matter and morphological
characters of Brassica napus

PEIR pistibidi AbH I A) Treatment duration (d)
Character  Concentration 1 2 3 5
(mgL?)
SR/ 0 (CK) 0.061a" 0068a  0.076ab 0.116a
Dry matter 0.1 0.060a 0068a  0.074ab 0.102b
(9/20 plants)
0.056b 0.065b  0.071b  0.086¢
10.0 0.054bc 0.062c  0.066c  0.077¢
100.0 0.053c 0.06l1c  0.064c  0.074c
i 1 0.0 1.13a 1.43a 215a 2.75a
Shoot 0.1 105a  140a 2.08a 2.87a
length
1.0 0.84b  124b 1.61b 2.07b
(cm)
10.0 079b  1.00¢ 1.19¢ 1.35¢
100.0 077b  1.03¢c 1.18¢ 1.23¢
MK 0.0 426a 494a 6.03a 8.25a
Root 0.1 376b  466b 5.66 b 6.01Db
length
1.0 285¢  3.15¢ 3.19¢ 3.19¢
(cm)
10.0 228d  2.32d 2.69d 2.89¢
100.0 217d  2.20d 2.21e 2.25d
Hi AR K 0.0 0.27b 0.29¢ 0.36¢ 0.33d
Shoot 0.1 028b  0.30c 0.37¢c 0.48¢c
length/
1.0 029b  0.39b 051a 0.65a
Root
length 10.0 0.35a 043ab  0.45b 0.47¢
100.0 0.35a 047a 0.53a 0.55b
AR %L 0.0 38a 9.3a 196a 35.6a
Number of 01 40a  84a  127b  212b
lateral
roots 1.0 19b 40b 58¢ 7.8¢
10.0 04c 1.3¢ 1.4d 2.6d
100.0 0.0c 0.2¢c 0.8d 1.2d

TR KEHPEAIY TS 10 Y. IRHE LSD S, b REREAMEIR N i
e, AR B 755 (P=0.05)

* Each value represents the mean of ten replicates of each treatment. Within
each character, means followed by same small letters are not significantly
different by the LSD test at P=0.05
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Fig. 1 Growth response of Brassica napus seedlings treated with different concentrations of herbicide 2J0273 (0.1-100.0 mg-L™)

and different treatment durations
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95%LA Io ZEMRLEIAR AR S S A AbFT T 2 d,
SRR L BEAG Ab IR B 3 R K b3 3 d JE, 1
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A FE AR P V) T v R A FR IR ) 1 K T B B (R 2) -
0.1 mg-L™* Kb F 5 0f L (3% %5 5% 1 mg-L'230273 7F
WhFE 2 dy 3 d I EEAR TR, (HEAEES d JEKE

FRHEACE; 10 mg-L™ BLEIR AT 1 d i B 51K
T, H 10 5 100 mg: L™ ¥ 58 (R4 S A AL B 2
d G TG B3 2 5 BRECAAR BN AR TTC #5111
FHEALEA I 1 d I SR —3 Pralk s 2d
Ja XA TTC 35 7 (150 5 0k RS4G58 38 2 s Ab PR
3d M5 dJE, JHERLIH A TTC 3G /bl b B 5 (1)
AL N
2.3 AEEEEAITIR R RARIE RIS 0T

WA LW, 0.1 mg-L™ 230273 4b FH %) 41 fifo
T TC R B R T 230273 Kb EE 3 BSR4
PRI o FELAAE B U 2 S0 35 T v, i Ak T 1] ) 22
KN FRISE (T i s (% 3) o 100 mg-L™* 42T
YRR AN L PR VB () S e S 5, TR T AR PR
%6 h fI 96 h 5l A ISR DA 16.94%F]
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F2 AREIRERBERCEMHENERFFS (Mg TTC.g  FWh™) BIFN
Table 2 Effect of herbicide 2J0273 at different concentrations (0.1-100.0 mg-L™) on root oxidizability (mg TTC.g* FW-h™) of

Brassica napus

HBUREB AL AR (] LbBEE Treatment concentration (mg-L™)

Sampling position Treatment duration (d) 0 01 10 10.0 100.0

g 1 3.261a" 3190a 2.998 a 2.300 b 1.853¢

Root tip 2 3.300a 3171a 2.708 b 1.963 ¢ 1813¢
3 3450 a 3461a 2.753b 1.910¢ 1.733¢
5 3.360a 3.403a 3410a 1.648 b 1.581b

g 1 0.662a 0.651a 0.605 b 0.501 ¢ 0.483 ¢

Whole root 2 0.620 0.633a 0.6352a 0.615a 0.610 2
3 0.510¢ 0.573b 0.571b 0.604 b 0.761a
5 0.493 ¢ 0.502 ¢ 0.558 b 0.6282a 0.653a

: FALPFEAR TS 4 . KRG LSD My, b BImILER, MRMERILEEZSR (P=0.05)
Each value represents the mean of four replicates of each treatment. Within each row, means followed by same small letters are not significantly different by

the LSD test at P=0.05
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Table 3 Effect of herbicide ZJ0273 at different concentrations (0.1-100.0 mg-L™) on root cell membrane permeability of Brassica

napus represented by electrolyte leakage (%)

ZH AR R (] AbEHIRE Treatment concentration (mg-L™)

Parameter Treatment duration (h) 0 01 10 100 100.0

HLAR TS e % 6 8.43¢ 8.09¢c 8.32¢c 12.17b 16.94 a

Electrolyte leakage (%) 24 794c 798¢ 9.07¢c 19.68 b 2712a
48 8.57¢c 8.24c 10.19¢ 28.63 b 38.26a
96 9.29d 8.23d 12.83 ¢ 36.05 b 51.08 a

: FALPFEAR TS 4 . KRG LSD My, b BImILER, MRMERILEEZSR (P=0.05)
Each value represents the mean of four replicates of each treatment. Within each row, means followed by same small letters are not significantly different by

the LSD test at P=0.05
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MRR G OT LGS, 24 h G R AL
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2.5 WAEEERITHRRRMAME L P HAIFM

100 mg-LZJ0273 AbHEANN BRI (14T 225y 448
B35k 14.86%0F1 17.57%0, ALFHRLEMCT 6 (%
4) o AFZAAN M > B A A R R, A ERAR SR
140 3 24 SO 0 501 o 4 400 P 5 1 L ) S 3 v T
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MR A X A M LS R A5 R (] 3D« 4k
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Table 4 Effect of herbicide ZJ0273 treatment on mitosis of Brassica napus root tip cells in meristematic zone

AL PRI S L ZHRH

3 2440 AN [R) 2 24 ST 40 i T 438 Percent of different mitosis phase cells (%)

Concentration (mg-L™) Mitotic index (%o)

AT Prophase

*H1 Metaphase J& 39 Anaphase A Telophase

0 (CK) 17.57a" 37.22a

100.0 14.86 b 30.82a

25.83b 19.92a 17.03a

40.16 a 15.68 a 13.34a

i FACFIREAIYES 6 k. IRYE LSD g, bR e, AR REREZER (P=0.05)
Each value represents the mean of six replicates of each treatment. Within each column, means followed by same small letters are not significantly different

by the LSD test at P=0.05
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Photos were taken at 6(A), 24(B), 48(C) and 96(D) hours after treatment. Bar=0.2 mm

B2 FRERERBESR (0.1~100.0 mgL™) X5HIIRL FDA-PI L &EHAIEME
Fig. 2 Histochemical demonstration of cell activity in root tip of Brassica napus as affected by different concentrations (0.1-100.0

mg-L™?) of 2J0273 treatments
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W; D: 5 E: *Hﬁ Fr R 25 pm

A, C:op

I: CK, II: 100.0 mg:L™" ZJ0273. A: interphase, B: prophase, C: metaphase, D:

anaphase, E: telophase. Bar=25 um
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Fig. 3 Effect of herbicide ZJ0273 treatment on cell and
chromosome morphologies of Brassica napus root tip
cells in meristematic zone at different mitosis phases
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L g eI Ee 45 R —3. P Y FDA AR,
MM SELF I, CEANRERE AN M4 ek
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A% A o HED 230273 3= B0 i o (1 40 P an £ ki
P ALS 2588 I, B0 40 BAZ PR F B0
EI i 230273 (1 H JR) #4245 F 9 15 4 459 a.i-hm?,
o s a6 55 R 100 mg-L Y, ARt 45 SRR B,
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10 mg-L™230273 Ry $iifil & 2 SR A i 1 AR K, i
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