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Absorption, Translocation and Metabolism of Naproanilide in
Rice and Paddy Weeds under Different
Temperature Conditions***

Park, C.W.*, J.Y. Pyon* and Y.W. Kim**

ABSTRACT

Absorption and translocation, and metabolism studies using *C-naproanilide were conducted to determine
selective mode of action of naproanilide in rice and paddy weeds under different temperature conditions.
Absorption amount of *C-naproanilide was greater in Cyperus serotinus and Sagitiaria pygmaea than rice and
Echinochloa crusgalli. Especially, absorption of “*C-naproanilide in C. serotinus was increased twice at 32°C
and 48 hour exposure conditions. '“C-naproanilide in roots was translocated ta shoots very little in rice and £ .
crusgalli, but S. pygmaea somewhat greater translocation than the other species. In C. serotinus and S.
pygmaea, susceptible weeds, metabolic rates of naproanilide into phytotoxic NOP (2- (2-naphthoxy) -propionic
acid) and NOPM (methyl 2- (2-naphthoxy) propionate) were significantly greater than in rice and E. crugalli,
tolerant species. Consequently, differential uptake by roots and the difference in activation metabolism of
naproanilide arfiong species may explain the possible mechanism of selectivity.
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Bl 23 WEs o F23 Kifolo,
= ® Naproanilide (1-(2-naphthoxy propionanilide)
= Kigol <tAdln FWESL glow, AelAE,
1970 Ai4# 7x9 = #EEEs 3, =g 308 B EWe|lnde] 5 —EEME o]
F 49E 5o —FARE) THEE o)Fn 9 £v], dHE, URUFAY % SE4ANENE
A7) el Eell BER o) FA WA} st BEKEY FAUL KAREEAE REHRR
Aot fERfEte] —FAEBEA FEIY prEM . Naproanilidex $-2lvztold 3579 W
59 #EHoE Rl #iio BEREA & 9 mel RAeME @A dd. =3 Na-
& doA YEEA, €0, &9, sle proanilide®t Z+zhe] &Blol] oH3 W o BWE
%9 SHE4MEI] FAbslnzA o & of I R EHAMNAM Ho] o]FoH
Adtn uhalzl oe$ FEAERE G WA T}821233)  Takasawa'¥: SEARET Luls)
o] A F3 HILslolof sl =E Kigel = U UxdEAy FelAe —ELHEY Eu)
3 WES Hodd PHAe] S48 BEME B ¥], w3 SolM Bl RE¥RES) AHo=

* BEKASE MFIKE Department of Agronomy, Chungnam National University, Taejon 305-764, Korea
** BE{LBMHFA Korea Research Institute of Chemical Technology. Taejon 305-606, Korea
**e 1988 % HE HEBANERE SEHRMA R o3 W —%y.

- 187 -



Hor] AREMY BE o Y% KRR 3EY
ol ¥ = Naproanilidet Kf8ol £ H¥ES v
x| Ratgd o), FuloiME HEHE 2
2ok, E=g S AREE 9 RERE
MNE BREHRR7L 2ok gepe,

Naproanilide®| 2% #ES FBFsI7] A
Kobayashi** #%-& C-naproanilide® o] 3}
W APUREE ] Rk 9 BT RES 44139
t}. Oyamada®*'® %= K9} &o}& el
Rk, T B KA# KEE #iTsdd.
Naproanilidets = A2+ HEHRE 2ojx
%+ dt4, NOP(2-(2-naphthoxy)propionic
acid) 2 A% F BEKEE Jehie @iES
Bl KEEch Bl &ulok YEdaiEale
A Adfd o2 NOPe Aol Wskotn »m3)
gt Kobayashi®t Ichinose®, Oyamada'®
%L  Naproanilide”t fE#ptgHolA  NOPg
NOPM (2- (2-naphthoxyp) propionate) & = § 5
n o] 5 F3o] BEHL AANE FAY ER
olglx 3dlgch. &ulaldE AiEEo NOPS
NOPMe] v o] A =dcta get,

RREHll g RiFe Mo A WEe T
o] olFojxx & Wheltt. BMERFIA
BES Bk, REEH, BEE&HE, KT Bk
£EE RN R g & g Fo.
ol BEs WHrel EM B 474 o
2A PSS vlAzz4 REfmle BEME Y %
FEhel REe oh=A Jebdch 1MEHE BRE
BlolA BET BRESS] ki, R, LmHos
FEo BREH BRE W REN RES o
SR BREMES HE LA 84 BESL FH
Bdoa o, =3 e KRB SUHA
7oz dAlo B$e &o] Rik=e] EESL
e 74ex 9leHl, Marker? %2 sfalol 4
BE7 LRSE ¥ o8 BREB BITRE
F78dz 9t gz AEelA
Glyphosates] Tk = #%472 BE7L £217t
w2t HA REEE BL BITRE Frlddx
e, s BEd wE  Kk#EY  Na-
proanilideo| ¥ BEWELXE o REH EFAKE
o gk HEe obd A9 ZITHA 42 RiFe
o},

apebd  kfEel HEolA  BEMKEE «=E
Naproanilide®] B#EiE #ES Wzt o, 3,

HEREAdst $olg  #Rse “Cona
proanilide®] Wik, BT = H#H WS #T3
At

e R Fix

1. k¥gel #MolM A & “C-napro-
anilide®| Bk A W57

KFiel #EolA Naproanilide RIKE ZAbs}
7] $18ted “C-naproanilide® o€ty KR

< A, FHES VEuEAY, &7 % 9
£ ftReledct. BE+E Growth chamberol 4
32/27, 25/20C(/vbhE® =AdGa, BEE
70-80% 2 AT FEfFdA 100 M C
-naproanilide ol 72 M-S 12, 24, 48417
R A17) F 1% acetoneFEM o AL g,
tissue paper® K4 BrE Fol #EEHS REEE
SrHEste]l 90°C HmkaSolM 2447 A=A7 %
77t EHMES WE oS, Sample oxidizer
(Packard-Tricarb 306) 2 Bg{LAl71o] 1#*CO, A=
2 vialol A3 Liquid scintillation counter
(Packard-Tricarb 2000) 2 radioactivity % %
shgd o,

“C-naproanilide®] & MTELS ¥ &
53 MRICE (G EER - EER) o odl M bER
2] “C-naproanilide WES THE (%) = #FTAat
Bled e}

2. k¥get gEWolA ROl P “C-napro-
anilide2| M
®E 13 Z2 oA “C-naproanilide®
BES obg, MR AL YEabE Ay
2 Er|+ 7 16 Eed e, J& 48 EHEE 2%
slo] #tAS A, EERAS XKE 19 T2 %
4ol 10-¢ M2 *C-naproanilide W&ol 12,
24A17L FREIFAL ER F KasugaiB®HoE
&7 1, 3% o] £RAI7] ¥ th e} BEE 5
Bidlel ¥l 19 e whio g KBMWMEES TH
3led radioactivity S MESE . zElm pH 1
2 109 CH,CLiHd#-g TLC(Thin-layer
chromatography) ofhe2 ABMPYELS FEHEs
o} radioactivity® #MEstE . TLC plates
precoating® Art5554 DC-Alufolien Kieselgel
60F 2548 At oo, BBEBES HFED

- 188 ~



Plant Materials

Homogenized with 909% methanol
Filtration

Combusted by a sample oxidizer
Quantification of *C

Extract

+~Quanitification of *C
- Evaporation

- Adjust to pH 1 with
ammonium hydroxide

[ Extraction with CH,Cl, l

|

I Water-phase

phosphoric acid

liatraction with CH.Cl,

1

Adjust to pH 10 with

l

] CH;Clz—phase(le)J

Quantification of “C
Evaporation
TLC analysis

~Quantification of “C

l

[CH2c1,-phase (pH10)

Quantification of “C
Evaporation
TLC analysis

Fig. 1. Flow diagram of extraction, separation and quantification of **C-naproanilide and its metabolites in
shoots and roots of rice plants and three weed species.
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Fig. 2. Distribution fo C activity in rice and paddy
weeds grown in nutrient solution with “C-
naproanilide treatment at 25 and 32°C tem-
peratures.
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Fig. 3. Concentration of MC activity in rice and
paddy weeds grown in nutrient solution by
4C-naproanilide(]  M)treatment at 25 and
32°C temperatures.
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Fig. 4. Translocation rate of derived from “C-
naproanilide(1 M )from the root to the
shoot in rice and paddy weeds at 25 and
32°C temperatures.
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Table 1. Changes in amounts of naproanilide and its metabolites in rice and three weed species.

Temp. Plant Treat. Plant fractions®

() part time Na.p.ro NOP NOPM Unidentified = Water Plzfnt

{hr) anilide compound extract residues
Rice

25 Shoot 12 32.9 20.2 14.5 12.4 18.0 2.0

24 54.0 10.6 10.0 6.2 16.0 3.2

Root 12 72.2 8.6 5.8 4.4 6.5 2.5

24 67.1 7.8 4.9 3.3 9.6 7.3

32 Shoot 12 26.3 13.5 15.0 11.3 30.6 3.3

24 32.2 24.3 13.1 6.3 19.6 4.5

Root 12 62.2 10.3 5.7 2.9 13.3 5.6

24 62.4 10.1 5.9 3.0 10.7 7.9

Echinochloa crusgalli

25 Shoot 12 40.6 15.4 10.5 10.3 20.7 2.5

24 39.3 12.0 17.1 8.1 19.8 3.7

Root 12 44.8 23.8 7.8 7.9 11.6 4.1

24 48.5 10.5 9.8 8.0 18.1 5.1

32 Shoot 12 25.3 16.0 16.7 11.2 26.7 4.0

24 33.4 15.3 21.5 8.7 18.2 2.9

Root 12 58.4 11.9 7.6 6.6 10.0 5.5

24 48.4 10.5 7.4 4.7 20.2 8.8

Cyperus serotinus

25 Shoot 12 20.3 16.4 15.9 18.5 27.9 1.0

24 19.8 20.7 17.8 12.1 25.0 4.6

Root 12 58.5 10.4 9.3 7.1 9.8 4.9

24 49.7 18.2 11.7 3.9 9.9 6.6

32 Shoot 12 20.8 19.2 16.5 13.0 27.1 3.4

24 20.4 17.3 13.7 16.2 25.6 6.8

Root 12 60.4 11.7 10.2 5.1 7.0 5.6

24 48 .4 15.9 7.9 3.9 8.7 15.2

Sagittatia pygmaea

25 Shoot 12 23.6 18.8 19.9 15.9 21.5 0.3

24 23.8 19.6 20.3 14.7 20.6 1.0

Root 12 48.9 12.5 15.7 7.2 12.4 3.3

24 49.4 17.5 13.0 6.1 5.8 8.2

32 Shoot 12 19.0 18.1 17.2 18.4 26.4 0.9

24 14.5 22.1 27.4 13.1 17.2 5.7

Root 12 46.7 16.3 13.9 6.6 10.4 6.1

24 40.4 17.8 12.4 5.9 10.9 12.6

2V alues are expressed as percentage of radioactivity of each compound to total radioactivity in plants,
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Table 2. Changes in amounts of naproanilide and its metabolites in rice and three weed species transferred in
nutrient solution for 1 and 3 days after dipping in '*C-naproanilide at 10~ M for 24 hours.

Temp. Plant Days Plant fracti_onsz
('t part after Na'p.ro— NOP NOPM Unidentified Water Plapt
treat anilide compound extract residues
Rice
25 Shoot 1 22.4 18.4 10.7 9.1 33.6 5.8
3 11.5 15.4 13.3 5.9 38.5 15.4
Root 1 25.5 20.6 10.7 8.2 14.1 20.9
3 8.6 10.6 6.7 5.1 50.4 18.6
32 Shoot 1 20.9 19.8 10.9 10.1 24.3 14.0
3 9.8 17.8 9.1 6.9 34.7 21.7
Root 1 14.1 17.4 6.8 3.7 31.9 26.1
3 4.6 11.4 3.3 3.1 37.7 39.9
Echinochloa crusgalli
25 Shoot 1 21.5 19.8 14.0 9.4 24.1 11.2
3 11.6 17.7 13.0 7.0 26.7 24.0
Root 1 26.4 20.6 11.8 7.0 19.2 15.0
3 8.6 15.7 11.6 8.3 32.9 22.9
32 Shoot 1 17.4 19.5 10.7 7.9 31.1 13.4
3 15.5 20.8 8.9 7.0 37.7 10.1
Root 1 14.3 19.9 8.0 6.2 33.1 18.5
3 6.5 13.3 5.7 4.8 31.5 38.2
Cyperus sevotinus
25 Shoot 1 19.2 20.3 15.9 10.8 23.4 10.4
3 11.2 12.1 14.5 8.8 29.8 23.6
Root 1 30.6 19.2 13.6 5.1 13.7 17.8
3 13.4 11.5 13.8 5.1 18.2 38.0
32 Shoot 1 14.0 21.7 10.8 7.0 31.5 15.0
3 8.6 21.7 9.5 9.5 30.0 20.7
Root 1 15.8 19.3 9.5 4.9 23.8 26.7
3 7.0 14.2 6.5 3.8 23.1 45.4
Sagittaria pygmaea
25 Shoot 1 15.5 18.4 29.6 11.8 20.8 3.9
3 12.8 21.1 12.9 13.8 31.3 8.1
Root 1 18.1 21.0 13.9 8.7 13.8 24.5
3 9.5 16.7 12.1 10.0 26.2 25.5
32 Shoot 1 12.8 27.9 16.3 10.3 29.0 3.4
3 14.2 25.5 17.1 10.6 20.9 11.7
Root 1 9.4 16.8 10.2 7.0 23.0 33.6
3 7.9 12.5 9.3 7.3 11.5 51.5
ZValues are expressed as percentage of radioactivity of each compound to total radioactivity in plants.
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