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Physiological and Anatomical Studies of Quinclorac Action
Hong, S Y.* 1.J. Lee*, K. U, Kim*, D H. Shin*, and C. N . Lee**

ABSTRACT

There was intraspecific variation in Echinochloa crus-galli var | crus-galli in response to quinclorac,
showing that plan: height and dry weight of a locally collected barnyardgrass (Chinjupi) from Chinju were 905
and 37 8 % of the untreated control, while those of a locally collected one (Iripi) from Iri showed
19,1 and 14.4 %, respectively, The normal distribution curve was obtained from frequency distribu-
tion of 89 rice cultivars as affected by the application rates of quinclorac at 30, 300, and 3, 000g ai/
ha. Protein patrerns (SDS-PAGE) of two barnyardgrasses belonging to E . crus-galli var, crus
~galli such as lIripi and Chinjupi were not affected by the quinclorac application, indicating that
inhibition of enzyme and/or protein biosynthesis seems to be not the primary action target of
quinclorac, Electronmicroscopic observation on the injured leaf of Iripi which is considered as a
susceptible one showed prominent membrane disruption . Chuchungbyeo (rice variety) resulted in a
greater inhibition of tomato growth than those from Chinjupi or Iripi, indicating a great amount of
quinclorac discharged from rice root, Chinjupi which is relatively tolerant to quinclorac than Iripi.
discharged more quinclorac causing a greater inhibition of tomato growth

Key words : Quinclorac (3, 7-dichloro-8-quinoline carboxylic acid), intraspecific, Echinochloa
crus-galli var, crus-galli
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Fig. 1. Frequency distribution of 89 rice cultivars in
terms of plant height inhibition as affected by
quinclorac at 10days after seeding,
R : Resistance, S : Suceptibility

Table 1. Response of rice cultivars in terms of plant
height to quinclorac!’,

Application rates (ai_g/10a)
30 300 3000

......... % of control -----r-e-

Cultivars

Tolerant group

Damage 69 105.9 92.0 64 .0
Iri 389 109 .9 932 582
Milyang 111 108 .8 95,9 57.7
Milyang 97 119.2 100.0 61.6
Nagdongbyeo 1141 108 9 74 1
Susceptible group

Chugoku 77 745 65.2 27.5
Chukei 830 78.3 64 7 343
Milyang 101 64 4 78 2 36.9
Milyang 107 73.2 67.1 393

1 Applied at 10days after seeding, and determined at 20
DAT

300g ai/haol ] F-Hje] 90% o4& viepd
< WPEBEeE, 80% olshE BEMEECE
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Hojzlo}, U FA9 ¥ 8FF22 ZH7} (.25,
0.5, 1.0kg ai/ha X 2 qionclorace] o3l
ERER (% control)& P w} w59 New
Bonnet £%o] 7t Fxold 10, 12, 12%& 2o
oA ®EE AR FEY B xS =
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Hog By g v gl ¥ FH&wel Adet {44
g A% 2o},
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Table 2. Effect of different rates of quinclorac on the growth of Echinochloa spp under greenhouse condition?
Places of seed Herbicide doses Plant height Dry weight
collection (g a.i./10a) 30.0 15.0 7.5 3.0 3.0 15.0 7.5 3.0
.................................... % Of CONLIOl «vveveerviiciiiimeriiiiieiiiianeas

E . crus-galli var. crus-galli

Milyang 32.8 57.7 77.6 90.3 10.7 31.5 64 4 63.8
Iri 191 659 849 94 0 14 4 255 43.8 64 1
Kwangju 35.5 76.9 89.3 88 4 17.8 425 40 9 78 4
Taegu | 0 61.5 58.9 83.8 0 40,5 323 50.9
Chunan 522 86.6 74.4 1049 235 61.0 50.0 109 .6
Chinju 90.5 1180 113.4 111.6 37.8 88.9 63,7 105.9
Taegu 2 76.9 87.7 83.0 98 2 36.7 383 59.4 80.5
Pohang 65.1 86 .0 76.6 921 23.1 423 2.4 77.5
Tajeon 0 15.3 61.1 92 9 0 58 12 .4 44 6
Cheju 49 2 74 .4 85.8 87.1 16 0 26.6 273 30.9
Japan 0 75.2 91.7 101 4 0 25.4 46 7 65.1
Mean 3 73.2 815 950 164 38.9 43.0 701
E . crus-galli var . praticola

Milyang | 0 27.0 552 1050 4] 53 51.7 96.6
Suweon | 19.3 77.9 96 .4 105 4 8.3 31,2 72.0 72,0
Iri 1 0 69.1 79.2 98 1 0 27.9 259 77.6
Kwangju 0 64 .6 72.2 77.2 0 11 4 24 .6 443
Pohang 0 42 8 829 1020 0 24 6 49 7 72.8
Kyeryong | 0 638 634 787 0 342 289 389
Kyeryong 2 39,6 63.6 65.6 68.0 12.6 37.9 22.8 35.0
Milyang 2 41 .4 613 81.6 91.0 8.1 18.8 333 380
Suweon 2 40,7 79.2 78.7 84 4 18.9 38.4 347 36.8
Iri 2 521 85.0 89 4 885 304 52.4 45 8 70.2
Taegu 6] 4 239 80.7 86.3 203 4.1 293 732
Japan 0 69.1 69.6 90 .8 0 23.8 27.4 55.4
Mean 20.8 62.2 76.8 88.1 7.8 27.8 37.5 56.5
E . oryzicola

Milyang 0 0 44 7 62.3 0 0 350 63.3
Suweon 0 21.6 85,2 90 8 0 9.6 53.4 545
Pyonsan 1 0 0 63.0 81.5 0 0 349 48 3
Pyonsan 2 0 15.8 47 .2 822 0 1.6 24 8 55.4
Kyeryong 0 0 349 745 0 0 11.0 343
Ulreung 0 36.6 76.5 929 0 3.3 40 0 81,5
Chinju 0 44 6 19 .4 72.8 0 21.8 4.3 29 8
Mean 0 169 530 79.6 0 8.0 291 52 .4

Y Average of 4 plants with 3 replications, applied at 3 5 leaf stage, and determined at 20days after treatment,

E. c. var, ‘praticolau} E . oryzicolao) w8 7} %7} 19.1%, AEFo| 14.4%=2 Ao} Y& R F
TS R e FHeNE B o 7t FEIL A o] F Fo] AYARE AL4H
2hr REEZL 2 A& 4 5 A (&E 2). E. At

crus-galli var, crus-galli= 3 FoAx AL Menck %-'9& 3w & 8% (Echinochloa crus
Hol o} o2 = WA 7} EAA = -galli var_ crus-galli, E . c. var. caudata,
=), 237} @REEERQ 30g ai/hadjAx E. c¢. var, formosensis, E. c¢. var,
FAel s A27} 90.5%, AEFo] 37.8%  hispidula, E . oryzicola, E . cruspavonsis, E .
v} o] Aoz sla kA3, ojelale Al colona, E . glabrescens)2] quincloracel] o3t
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Fig. 2. SDS-polyacrylamide gel electrophoresis in barnyardgrass shoots as affected by quinclorac : A : determined
at 2 days after treatment (DAT), B : determined at 4 DAT, C : determined at 6 DAT

1-5: Iri, 6-10 : Chinju

I, 6 untreated control, 2, 7:30ga. i /10a, 3, 8:15g a.i /10a

4, 9:75ga.i./10a, S, 10:3ga i /10a
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Electromicroscopic observation of the portion
showing phytotoxic symptom in Iripi which is
susceptible to quinclorac,

Fig. 3.

vc. 0.1ppm
x4400

Fig. 4. Electromicroscopic observation of the portion
showing phytotoxic symptom in Iripi which is
susceptible to quinclorac,
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Fig . 5. Electromicroscopic observation of the portion
showing phytotoxic symptom in Iripi which is
susceptible to quinclorac.
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Table 3. Response of tomato to discharged quinclorac from differnt plant species after the certain period of

absorption at various concentrations,

Conc, &

Discharge time (hour)

Abs. day® Plant 0-24 7548 4972 73-96 Mean
ppm day? e CITL vevverrnremconeersnnennennsnnrans
02 1 Chuchungbyeo 5.83 4.93 5.30 6.62 5.67
Chinjupi 5.83 5.48 5.98 6.47 5.94
Iripi 6.38 5.97 6.12 6.95 6.35
0.2 2 Chuchungbyeo 3.68 4 .83 3.73 5.03 4,32
Chinjupi 6.25 6.02 6.52 5.85 6.16
Iripi 6.17 6.50 6.35 6.53 6.39
0.2 4 Chuchungbyeo 423 4,92 6.35 6,40 5.47
Chinjupi 6.03 5.83 5.90 6.07 5.96
Iripi 7.50 6.30 6.90 6.77 6.87
1.0 | Chuchungbyeo 328 5.95 5.70 5.42 5.09
Chinjupi 4,12 5.62 5.65 5.33 5.18
Iripi 462 5.97 6.30 6.30 5.80
1.0 2 Chuchungbyeo 4 05 5.13 5.08 5.32 4,90
Chinjupi 5.67 6.45 6.62 6.45 6.30
Iripi 428 6.75 6.02 5.62 5.67
1.0 4 Chuchungbyeo 2.57 325 5.43 6,22 437
Chinjupi 5.53 5.50 5,62 6.63 5.82
Iripi 7.32 7.17 5.87 7.53 6.97
5.0 1 Chuchungbyeo 3,52 5.48 3.60 6.65 4 81
Chinjupi 4 .43 6.12 4 .68 5.93 5.29
Iripi 5,82 5.60 5.87 5.77 5.76
5.0 2 Chuchungbyeo 408 413 5.37 5.33 4.73
Chinjupi 4,03 4.60 5.28 6.15 5.02
Iripi 2410 5.62 6.42 6.67 10,70
5.0 4 Chuchungbyeo 4.08 5.75 6.43 6.52 5.70
Chinjupi 4,92 5.43 6.00 478 5.28
Iripi 5.87 6,38 7.00 7.12 6.59

Y Period of absorption
2 Period of discharge

Table 4. Response of tomato to discarged quinclorac
from different plant species.

DMRT"

No, Plants Rank  Mean BT
1 Chuchungbyeo 3 5.0060 C C
2 Chinjupi 2 5.6606 B B
3 Iripi 1 6.7884 A A

Y DMRT : Duncan’s multiple range test
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