WMEELE 16(1) 1 6471 Kor. J. Weed Sci. 16(1) : 64~ 71

Chiorsulfuron3} ImazaquinOff CHE S$9| M2|x dHi2
YNIF - ol MY - zm” - MEY

Physiological Responses of Corn Plants to
Chilorsulfuron and Imazaquin
Kim, K.J.**, L.T. Hwang*, J.S. Choi*, K.Y. Cho*, and J.Y. Pyon™*

ABSTRACT

This study was conducted to determine the physiological responses of com plants to chlorsulfu-
ron, CHL, (2-chloro-N-(((4-methoxy-6-methyl-1,3,5- triazin-2-yl)amino)carboxyl) benzenesulfonamide)
andfor imazaquin, IMA, (2-(4,5-dihydro-4-methyl-4-(1-methyl)-5-0xo-1H-imidazol-2yl)-3- quinoline
carboxylic acid). CHL inhibited the plant growth within 6h after treatment, whereas IMA inhibited
the growth more slowly(i.e., 36h). CHL inhibited the cell division of the root tips rapidly,
however, little effect was found with IMA treatment. Neither CHL nor IMA had effect on the
cell elongation of the shoots. CHL inhibited acetolactate synthase(ALS) activity of the roots within
lh after treatment. Interaction between CHL and IMA in growth inhibition was found to be addi-
tive or synergistic with simultaneous or sequential treatment of the two herbicides, respectively. In
addition, interaction between CHL and IMA in ALS inhibition was found to be additive when the

two herbicides were treated simultaneously.

Key words : additive effect, ALS activity, cell division, cell elongation, growth inhibition, interac-

tion, sequential treatment, simultaneous treatment, synergistic effect.
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Fig. 1. Chemical structures of herbicides used in
this study.
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Table 1. Effect of chlorsulfuron on comn plant growth with time.

Concentration Plant height(cm)

(M) 0' 3 6 9 12 18 24 36 48 72
0 1.0 1.08 128 1.33 1.40 1.61 1.91 2.22 293 3.67
0.1 1.0 1.09 1.23 1.27 1.35 1.58 1.84 2.07 2.69 3.29
1 1.0 .07  1.17* 1.24* 1.30* 1.46* 1.70* 1.91* 246* 290*
10 1.0 1.06 1.16* 1.23* 1.29* 1.45* 1.69* 1.88* 2.33* 276"
100 1.0 1.07  113**  [18**  1.22%%  1.35%*  1.53%* l.e4®* 1.92** 2.12**
LSD.os NS 0.088 0.084 0.086 0.123 0204 0236 035 0.491
LSD. 0127 0113 0125 0178 0297 0344 0509 0715

NS ; means not significantly different at 0.05 LSD test.

* ; means significantly different at 0.05 LSD test.
** ; means significantly different at 0.01 LSD test.
' ; Hours after treatment
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Table 2. Effect of imazaquin on corn plant growth with time.

Concentration Plant height(cm)
(uM) o' 3 6 9 12 18 24 36 48 72
0 1.0 108 1.8 133 140 1.6l 191 222 293 367
0.1 1.0 1L.16 123 1.33 1.41 1.66 195 226 297 374
1 1.0 1.06 120 1.28 1.35 153 179 204 261  3.18
10 1.0 .07 120 129 135 153 .79 311 271 327
100 1.0 .09 122 128 133 150 169  1.89* 222* 256
LSD.os NS” NS NS NS NS NS 0296 0603 1.001

NS ; means not significantly different at 0.05 LSD test.

*

; means significantly different at 0.05 LSD test.
, means significanily different at 0.01 LSD test.
', Hours after treatment
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Fig. 2. Mitotic index changes in com root tips treated

with chlorsulfuron and imazaquin.
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Fig. 3. Effects of chlorsulfuron and imazaquin on
cell elongation of corn plants.
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Fig. 4. Inhibition of ALS activity of comn plants
treated with 100 M chlorsulfuron.

Aol g AExAFA N AMNb GelbA] ot
th(1y 3). 2R E o] T °FAA=A A
AR AT x| AFgeAA 27 Aelzt
7] Robe AEEAS] A&zl AuiHow 3t
olgls ZoZ Aztc)

2424 TRl CHLS 100uMe] ¥ w2 A g
< o M| 17} FHE ALSEA o] Xis}l
A Hgow, My 3A47 Fele &

Aol oF 20% A=A HZH 4).
Shaner'” =3} Thomas'™® & ALSH si4 &
Hejatgd AEEde] HAHH ol FA e}y
ake] Aol gflglelelm 3hodrl R
ol 5 ofAle) 2§ L Inke] AEEdA
A= ALSEA 9] AR Qlsle] Fz|olw]n it

[

!
]

il
m\&‘, r;r 2

b

— 68—



o] AgAe] AMsEr] wd Aew AR
v} Rost'” 5-& t)52] Zuhbd o] CHLE A
glapd, IAEsL AlEF7]9 Gt Gr7)7h
AMafjRlebar ahel.ont, AzbA]l #A]obv] xAte]
AEREGe] A HAF o= Jlo] HolsA it
Al Ao dalMe AsbslA ezl uprt
orE o] Mo gt vt v Aw o]
o Helsl Al& Aol 4l ALSA sl of F-of 4tz

Hge urh ¢ AWY £ Qe deR A

—

¥lct.

2. S92 YKol ek CHLIL IMAS &

k-3 g2
CHLZ} IMAY- A& o3 #7425 3tk
‘ﬂo‘)r nt— Hz]o}u]LA],g] ngﬂﬂi}ﬂ %—

N AP A FEAEE FD Ll
A qlvh 2eirz ols §F obAE E£% % A
A Helg stds A debd # =
g ooley, 1] ALSe] oigk 7 o
284S oetB ] fl3te] T okAlE EWrlA|
TR zgAgsta ol gt Az AA
b A FAbste] vhehlglch
A A F ookl gEEEE A7) 93
of AAF oguiAdg ey CHL ¥ IMAS Flo
weAS wAbRE Ak E 109 F A
ol 4] 0.5g/ha®] CHL A 2]=ef 4 -e
GRAHN Ep] Ao, dghaol 29
A elatel A= ke zAbE el 3, IMA
A2l 7ol lghasl Helwol A e A%
ol Mals)7] Alzbstel 16ghac] el A el kel
A shasl maE . oobdlel ol
50% A% A3 FEt 22} 2gha, Sgha 1 S]o]
Qorg Glogts 7|F o2 dled CHLY 7%
= 0.5, 1, 2, 4g/ha, IMAL= 1, 2, 4, 8g/haS Al
u}a}od o] kel z3txel s Esle] Asz4e
CEIER LTS

5 oopAl s BAel Ad@ § S5 YA
3 A Ay —4 ZXJ ZAste] £ Az AY
2 ¢} #5 | 2ol adsd A ut,

oFAl Zbe| "Jiﬁ%"é% A2 AvbEel &

=z Q
24E

,,
J)l«
R

1404  Fresh weight
y= -2.0692+1,1828x R=0.866

80 1

60 Additive line

Observed value(%)

40 .

20

Plant height
y = 6.6405 + 0.94380x R=0918

40 Additive line

Observed value(%)
3

0 adl 7 T T T

0 20 40 60 80 100 120
Expected value(%)

Fig. 5. Relationship between observed value and ex-
pected value from Colby's method. Chlorsul-
furon and imazaquin were applied to corn
plants simultaneously.
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Fig. 7. Interaction between chlorsulfuron and imaza-
quin in ALS activity of corn plants.
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