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Effects of Quinclorac on Early Growth of Follow-up
Crops of Paddy Rice and Solanaceae
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Abstract

These experiments were conducted to clarify the effects of residues of quinclorac on several
follow-up crops of paddy rice and Solanaceae species and to know the concentrations causing the
phytotoxicity to several crops. Among them, the extent of injury in barley was smaller than that
of other crops, whereas those of tomato plant and egg plant were higher. Tomato plant turned
out to be the most sensitive to quinclorac in hydroponics. When tomato plant was treated with
quinclorac at the concentration less than 10ppb in soil, the plant height, the root length, the
number of fruits and the fresh weight of fruits increased, but they decreased at the higher
concentrations than that. The responses of reproductive organs were very sensitive to quinclorac;
the number of fruits and fresh weight of fruits decreased rapidly at the concentration higher than
10ppb. On the contrary, the responses of the vegetative organs were relatively small. The content
of chlorophyll in leaves decreased when tomato plant as treated with quinclorac. The content of
soluble protein in leaves decreased at high concentrations of quinclorac above 100ppb but it
increased at low concentrations. However, the content of soluble sugar in leaves increased as

quinclorac was treated increasingly.

#* HNMES T F28 847 Ak B Alge

B9 Arelehe Adol Yot il e

Bof BRSE) 259 BEEEE 19T o IS vRY BB/ 1 olge AYSo) Hu
doz BEL AN LFMORT ¥ & Aok Atk 2l WS 27tel FE AR A9E

AERE BRENAR RETIREH

Department of Agronomy, College of Natural Resources, Korea University, 136-075, Seoul, Korea

213



214 FEHREsE A A48 A2 (1995)
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Quinclorac(BAS 514H, 3-7-quinoline-8-carboxylic
acid) e BASFit7t 1985%0] BAEER BREHIZA
CioHsCLNQ,9] K& Z+E quinolinecarboxylic
acidA e BREHZA wE oS EEOR Pikks)
' HRE R deHh B b &2 BAE &
A= FERMoZ Pt 7 e BREHCI®. Qui-
nclorace o] wWel v E9N8(Monockoria vagina-
ls), AAE(Aeschynomene spp.), E(Cassia
spp.), MEZHUpomoea spp.) FAE HEAIoIH 0.
25—0.5kg ai/ha &S EEREo 2 FET PR
g dg £ e Aoy gHEAx Jdew, te
BEgete] HERE oMz A Ak #®
#7} AP, ol9 e Holyt BRE quinclorac
BTG o)A BHERIEE MRE 5+ e B
Tz zhg wgron} oE (Y] ol gE=R
Azle] fEFC) HIRE L he) ole] cigh Bl &
T3 9= EiFoloh Quincloracd] 23 ksl
W 490 FERHS fYs 2 o Evg X,
So0], A5 FollM FESL Al e, £, T2,
@5, 7hdE, gl Sy HES vetgteoy 2F,
G, vy, AFA, WlF, FulF, 79, %5, By
ZME HEZ AAon Wi, A %Fe
TE {EfHERAA quinclorace] FEE JEhel &E

#% 20[0] Aol & & o ol KRS fF
FrEOl Tl W auxin UG ol EolEtn
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Quinclorace] FEEFFE S tlEo] EHEH A
WEs Bol e, ¥ EYVe EHIR, B
JE, Perlitest 72 LHyRA fHoz FES
29 4 duka #H4395, Kiebling and Zoschke”
= CGA 142 4649 quincloracZte] fEEHET o,
2n), B9y, PFAN, g ao] Fel B
Brell BRAIeI k. AT

A B quinclorace) HfFdpl e EEE
Esl7) slske] 4EE7 dolu= BES UEH 7}
Ak Ll 2 e My ¥ HEF RS
ooz FE RN XHd EEIK FL
Fitstel, EIBHIEY wolA HEE fEhe) gE
U BES fEhrstax gistdoh

M ” HE

A E¥ quinclorace] #HiFfHel ulX= #En
EE7L dojibe BEE Lolrr] fste WEfES
2 #Hifrsls @A &Pk o8 quinclorac [3,7-
dichloro-8-quinoline-carboxylic acid] ¥#sl 4AS
& Hgor BRI JHAEE Fotskr] A8t
o BEulE (Lycopersicon esculentum Mill.), 7} {(So-
lanum melongena L.}, W5(Brassica pekinensis
Rupr.),  #Cucumis melo L.), 3B2|(Hordeum
vulgare LS 5% FAEE FA8A quincloracs

EF7 wjFdhe]l A st

1. HEA BESHE quincloracZt 12| &S
tHst HoIX| fepiESel HERE

& Epol Y THY He X 17 Fon
quincloracg E%Wol 3,000ppb, 1,500ppb, 600ppb,
300pph, 150ppb, 75ppb, 37.5ppb, Oppb(MERH) 2] 8
K#Eo 2 BAD #h Sa" AAEES SHEHEY
fepe shrd Esn 3REel AR
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Table 1. Physicochemical characteristics of test soils.

OM CEC
Texture pH

(%)  (mmol(+)/kg soil)

Total N Ex. cat.(me/100g)

(%) K Ca Mg Na

Loam 6.58 3.38 136.2

0.18 0.18 4.41 1.69 0.02

o2 RBES REsA.

2. HM quinclorac R0 WE & (E7 FF
e

Petri-dishell 919} 87}A] & |E=Z K5 #
aotn EnE, 29, ®E, WF HiTe BRSO
S Bl @ ERES $E AE 1/2 stre-
ngth®} Hoagland's solution®] 150ml SeI3l& sty-
rofoam cup2 BiE3IATE BAES WS growth
chamber (8 © 25°C, HEHRE @ 80%, YOEHA © X

— 1455 / R — 100D 2 &4 £F S AR B\BIR

e 139 Ao ZolFon, 209 F 7 iy
Bl EE BERAD £HEILE AR,

w

. QuincloracOll CHel E0IE2| HIEFFRRER] 52
ERE

A7A HRE ¥y F FEL AstA wE7H
51 e EvtEd didte] tiEe BEshE quinc-
loracel B#EERI R4 R B ol iR
oM FEE FEAE Fotry] 93k, 1/5000a
2] Wagner ¥£E9d| quinclorace] Hing +#EL ¥
il 30cm 7HEF AR ERE g B AR
Eo FeEve & HER 4AEY TALERER '
wEtd oy, BES BAEd % #EKE d9nid XE
R AEEE §95 WED # FEAZ
fhsted Bdfol BREA =& stYch AFHAE
Bid 5B # RE BER Wi Bk, by
HUFERel Af8E, RERS RE EBEL A
th

4. QuincloracOll CHSF ZiX[F} #@HESl #FE HE

FEE7 MY Sl EvtELycopersicon esculen-
tum) Aol e AARY AvtE(Solanum nig-
rum) ¥ =DEDatura stramonium) ETE 30°C
2] incubatorell A {32171 # quincloracol #HRINE
+858 Y37} 200ml 9 styrofoam cupdl Wi K&
P B BiEe S0Ee A$ 10
A &, 7Avtg, EvEe] A9 158 # HhstA
o % @fvlc 3KES T 4EHE BEI
At WEENSd EEIL Y S ol FAh
BB AT % RIehd ARESN BRS AAsd
o, AR EEARNY AEe 4o Héd A3
o 38 ol EHEstch

5. Quinclorac 327} E0IE 2o| #)ER4tol| O]
e g8

RERENZ FEEHEE REFHLz Jehide
EvlE e A& MEEZ BEEREE WHK
$i(soluble sugar) & &, A¥EME ZEFE (soluble pro-
tein) &S WA 7184 @y AH 0.2
goll 0.1M Tris-HCl, pH 7.2 buffer 1mlE 7}stx
Polytron Homogenizer2 57 & # 12,000g2 94
22 g F5Ae whA Bradfordd] J5ikVel
wp g g st 4E4e 184 £9%
e ghxgoltfAl 80% ethyl alcohol® 74t F
2% g 9=24F Arnon'"] Hhgd] wat A s}
31, 28Ee anthron reagent(Anthrone 150mg/72
% H,SO, 100mD 4mizt 459 0.1mle #e ¥
B2y BdA 105 KENZ 9 &K 3 spectro-
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photometer& FIHst 625nmolA KXEE HE
BRI glucosed BFEHMA w|wste] A F3Y
t}
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1. 1B BESl= quincloraczt 1 4SO cist
IR (EpiaEe| EERE

FwE MEAFYE MY HEEpEA 2
9| Quincloracol ¥ Hsdde 1@ 17 #Erh
BHEs) wWiFes £E7 HQo) AR EEd E
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& 75ppbe) BEIMRYE i JeEg. B £
% quinclorace] 3 #HELEE 3ffoz EHd
A EulE, 71R], 20|, F5E W) BIH E
Fo g Fksided ole 9o ERARS v
Bifolel & 4 itk ol&®, £FEMI BHF #
432 HERE ot EE g BEntEY 4K
HHIRE7 23 55X HiES Jedoa #)E
stk Llke #Re B o ) Bk qui-
ncloracell o3 BEE M £RI Aoy B
2o B HEVL A% 3], 37.5pph o2 Y-
B] 75ppbel {EEF AN S £ okt Ehnshe #

& 2} Quinclorace] T2E EAM] e
oy RESPVZREH Y4& B F %] oy
BRE o BREEVL KBEAMN ffHhsd 4FHL
REANRY HEQ Aoz gz7dn),

2. RN quinclorac SEO| WE 2} (5497 &wE
s
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Fig. 1. The effects of quinclorac on the early

growth of barley, chinese cabbage, me-

lon, egg plant and tomato plant.

Table 2. Effects of quinclorac in nutrient solution on the length of shoot and root of several crop

species. (unit : cm)
Concentration Chinese cabbage Barley Tomato plant Melon

(ppb) shoot / root shoot / root shoot / root shoot / root
10,000 43f / 29c 96d / 2.3f 15¢ / 1.3b 33d / 10e
3,000 6.8¢ /16.7ab 12.6c / 4.7e 27¢ / 14b 5.1c / 1.9de
1,500 11.4abc / 12.2b 15.8b / 8.4d 2.8c / 16b 41c / 22de
600 11.9ab / 9.6hc 16.1b / 9.5¢cd 34c / 2.2b 6.8b / 4.0cd
300 12.1ab / 9.5bc 18.2b / 10.8c 31c / 2.2b 6.4bc / 6.9cd
150 9.8cd / 99bc 224a /13.1b 2.8c / 19b 72b / 91c
75 124a /12.2b 24.9a / 13.7ab 3.8c / 3.0b 10.6a /16.1b
375 10.5b¢  / 10.5bc 24.0a / 15.2a 85b / 54b 11.5a /18.6ab
0 85d /20.9a 22.5a / 10.9¢ 12.1a / 10.2a 109a /22.1a

Means followed by the same letter in a column are not significantly different at the 0.05 level according

to Duncan’s multiple range test.
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Table 3. Effects of quinclorac in nutrient solution on the fresh weight of shoot and root of tested
crop species (g/plant).

Concentration Chinese cabbage Barley Tomato plant Melon

(ppb) shoot root total shoot root total shoot root total shoot root total

10,000 009d 00lc 009d 010e 011d 021d 001b 000b 00ic 006e 002d 0.08e
3,000 067cd 0.06bc 0.73c 0.12e 0.19cd 031d 0.02b 001b 003¢c 015 004d 0.19de
1,500 1.86ab 0.13ab 1.99ab 023de 03bab 058c 001b 001b 00lc 012¢ 006d 0.18de

600 1.91ab 0.11ab 202ab 030d 028bc 058c 002b 001b 003c 015¢ 013cd 0.28d

300 268a 020a 288a 054c 0452 099ab 003b 0.04b 007c 018 023c 041d

150 120bc 0.08bc 1.28bc 058c 037ab 096b 001b 001b 002c 038 042b 0.80c

75 272a 016ab 288a 0.77a 044a 121a 007b 005b 0.12c 0.74c 057a 132b

375 199ab 0.14ab 214ab 073ab 0452 118ab 0.24b 0.18a 043b 094b 057a 151b

0 1.33bc 0.09bc 142bc 060bc 0.38ab 098ab 049a 0.18a 067a 113a 066a 1.79a

Means followed by the same letter in a
Duncan’s multiple range test.

o] 4% kol BEFRAE HRE & flomz,
KEFDEE et fEHES 2080 71 B BR
MolA quinclorace] ¥ERES #HED s F
2, 39 JEeht} gtk E 2+ EKA quincloraco]
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o2 Wl quinclorace) BE 1500ppb7AA = fi
£ BAs HolA ¢srer} 3000ppb Ll &
BiE olzy WA dojten 2o A
H =3 fHEoIY o Wb R M EfiET 2A Y
g} ey e Zole 1,500ppb7tAls 4
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B OBEEE AEEEE HTol RERS | B
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o} Z71Z0]9 H{iNE Ve on Wi Aede
2] o] dolr)l (KA ERIEERT A
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column are not significantly different at the 0.05 level according to
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Hol EvlE #iEo] XM rEHALk ol R
Z0o] HiEs BEvtE>AF>Q0] IR BIEWHE
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o ettty st THE #FEE AHE
W oz B o #bEe $#EE 23 ¢ 4
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Table 4. Inhibition of several growth charac-
ters of tomato plant by quinclorac
incorporated in soil.

Shoot fresh weight
Concentra- length (g/plant) No. of
tin(pph) (cm) fruit
cm shoot oot fruit

1000 00c 0.0d 00c 0.0c 0.0b
100 1023ab 114.7c 54c 87c 0.3b
10 1210a 2210a  265ab  33c 0.7b

1 1047ab 1813ab  27.6ab 1787 50a

0.1 &.1b  1583bc  253ab 3220a 6.3a
001 997ab 1437bc 1790 3103a 5.3a
0 9%3ab 1700b  31l7a  2687a 57a

Means followed by the same letter in a column are
not significantly different at the 0.05 level according to
Duncan’s multiple range test.

9 A9t 10ppbd BEMFEE ZMEA WY
sho] Aol WiEEo] 1S BE=R 4¢ #E/G g
sk 1y 0.1ppbe] BECIAM Yy REY AEEY
FER Eit eyt £ 1 dols) e
AEEL REMEC dF Eee dE RS
yeldon], [KEE BEENE L A EE)
EmmEel s Btgd HiNE RYn 719
Zolg} Bele] Zolx (KR EEEEAM ozt #
hske Aol Ak ol dt F£EE quincloraco] au-
xing} B3 EHS B0 Be R HEseY
< BEUE Azt B o, KBEE BESE quine
loracol 4 R{BEMHZA FHsle 2oz REhd
t}. Quincloracdl W3 EvE ES o #E@m
AN BERERBEROE AFARRFE oy %
e BEA= wie #ESAT o] ¥l 10ppbE
5E 0.1ppbel BEENME 7S] THMeR
E55A mole B Uitk B £Ve &
E7} quincloracel 71§ BUksHA S RAR
EE 10ppbetxn @Esged, & B 49:
BHRWNTY ZHo] L 4fEF] 10ppbols 7k Hin
e BRE Bla AEABEY REY B FAE
10ppbe] EEEA Wi BHTE MPE BYown,

RS FEES 10ppbe] BECIMRE FHEEA
Lelstth olald REE B W, EviEe #5E 2
ABEE 10ppbYol EAACt KRE EE 1
ppb&t 0.01ppboll A= M Lifel dolot 4ME vF
7b EEEREEG A4 JehgEd o33 BRe
HA] quincloracy T =84 fER ERSE= Ao
2 Bpgc

4. QuincloracOl CHE}+ JIX[# tEM=S2| FE L

Quincloracd] 7} %3t #HES el Evte
o Z& JHAH A AnE, 59E T %S
BBz sle] L) ®AAZ quincloracell
@ oS ving A X 5904 Hole ANYE 7t
ntEel BE7L WnA FAe Fouy 3Fo] mF
vy FEEL 34 Jeych % 6& MR B
L JETS 719WA $EEASE WMo =
AR Aoz ErnEd EUE9 49e ¥
1ppboll M5B el thfEsted 1000ppbel
AME A FFEsA o, 7AntF A9 EvE
v SdEe s KRR 0.01ppbolA £EEA
o) bafEste] B wel e s Hinsty

Table 5. Phytotoxic effects of quinclorac on
the shoot length(S.L.) and fresh
weight(F.W.) of 3 species plants in
Solanaceae family (cm) (g/plant).

Concen-  Lycopersicon Solanum Datura
tration  esculentum nigrum stramonium
(ppb) SL. FW. SL FW. SL FW.

1000 46c 0ld 53 Olc 37 0

100 75 02d 43¢  0lc 73 03d
10 186b 16bc 118 08 170c  L7hc

1 263a 252 134ab 09 185bc 15¢c
01 25la 232 16la 17a 206ab 26ab

001 213b 16bc 139ab 12ab 220a 282
0 185h 12c 119% 09 180bc 17hc

Means followed by the same letter in a column are
not significantly different at the 0.05 level according to
Duncan’s multiple range test.
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Table 6. Injury rate of 3 species plants in
Solanaceae family by Quinclorac.

Concentra- Lycopersicon  Solanum Datura

tion(ppb)  esculentum  nigrum  stramonium
............... injury rate* D seeeeeeenenans
1000 10.0a 5.7a 9.3a
100 50b 6.0a 50b
10 1.3c 30b 40c
1 0.7d 20c 1.0d
0.1 0.3d 20c 1.0d
0.01 0.0d 1.0d 0.0e
0 0.0d 0.0e 0.0e

Means followed by the same letter in a column are
not significantly different at the 0.05 level according
to Duncan’s multiple range test.
%) 10 : high injury

0. no inury

©1} 1000ppb?) HREEN M= thE 2fEd B|& #H
ez 3 $¥E7 JeERth & 7vtEe £E
7t FEde BEc AT UnA 24 B
EEEe] g A fithol & Aoz et
=3

5. Quinclorac EIE0| WME E0IE 2A2| MEEML

Quinclorac ZEH EvlE QoM dojus WHE
(= quincloracd] fEFEIES HTESI=W oA
HEY Aoz, NF7A quincloraco] S M
oA auxin ¥ HFHEE Jehdces B2 Wik
2 a3 B of (KRB quinclorace YIS E
B fEe e Aos BN £HEREME gro-
wth chamber Polx SEFHEEAK O] 10H BE=2
ol i EntE 4 FA wAE FRee A
g7t e = Aoy, ¥ 244 Be vkt
Zo] quincloracs] Bl uhel R HEBEL7
oldth MO FHME HAES XA BKE
23 durkA ERKe BS MHEMNeR Jveple
Roez oA B A£FH LA R/ Uk 10
ppb FEEES] {KREAME e 1GE7 &3

14
-m~ SOL.PROTEIN -+ SOL.SUGAR & CHLOROPHYLL

—t
oo

—
(=1

CONTENT(mg/g FW)
o

0 1 10 100 1000
CONCENTRATION (ppb)

Fig. 2. Changes in the content of soluble pro-
tein, soluble sugar and chlorophyll in
the leaves of tomato plants treated with
quinclorac.
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ANY T2 ol £33 FREEL ez B
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Mste Aoz <ElW ATPasest 2o BYRe iEtt
e maste L8N B 34 Hiftete)
Bl BML BE o) FERHCL
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71 Aol A& EAHol Q& quincloraco] #fF
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