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ABSTRACT QQ; 5

A\
The absorption and translocation of NTN 33893 {imidaéﬁoprid gu?uder
application to ISO), 1-(2-~chloro- 5—pyr1d1nylmethy§§12— @g

nitroiminoimidazolidine) in young eggplants and Q@lqﬁ pladsé\s were
investigated over a period of 8 days follow1n%0ag@>llca@3m§ of
[pyridinyl- l‘4C~----methyl] NTN 33893 by palntlrlg} the éqé(&al parts and

6
addition to the nutrient solution. The b@ ?or g? ]@@C-—NTN 33893 é, O&Q/&
was similar between the two plants. Qgﬁ%wgrag' @pgzhcatlon to th(gv ,{&c,c,
aerial parts, l4c penetrated into the’\d?}o\ &ﬁ @&ck xhibited 0\0\& &0&
significant acropetal transle:acatmq\$ @1 d@%tg?lbutlon of 13(5‘ o O}@QIQ&
applied to leaf blade, petiole (@(}g@?a@\%%d\ %ﬁd leaf sheatgp&\(g\ 60 0$

plants) was almost restrlctlveQéto %\éoa\p‘}))@‘ied leaf, espg%latlly t{c‘s &6
its marginal area, and was s ](J t@%e& ther parts. O\tQ& g& &\ of
stem application (eggplants) @ wﬁ‘l%@(h{?\ 4C penetrat%& g& &%g@ l\ggwer
part of the plants than @n @thgécg§e§~ above, 1l4c w g&ﬁs @1 ,&BQ d
rapidly to all the upg&r @ (@tsx\@)fgoplants The 6é?" toogf) %ﬁchanged

NTN 33893 1n leaf v@k; a@%i@eapﬁer 1n lower g@rﬁ%& ]g}fcatlon than
that in upper su{@g%é@ aqp%lqc@\{zjlon On theb%od@gr@i'x@ \g@e rates of

penetration andoﬂ%gﬁvgtf’s;%%@%aere larger l@%@lk@%% @Jrfféce application,
suggesting th@ gb%e@i ﬁ) £ribution of g&o@de&r@ﬂa@lon in foliar
appllcatlo@@bg ONﬁ @\%%93 Further, ngascﬁ pﬁq}&degradatlon
products \@9@3}5& @gs@ﬁn%ﬁ to possess 1@@1@‘9 l@%&%%netrablllty and
volatlggli‘@y& \$ mOn@erent solutmzﬁ \@fpp@%%aﬂtgéo l4c was absorbed via

root@ 1&1 @ﬁséﬁ‘ocated rapldlgzs)’t@\ %heb\ﬁeﬁal parts, and accumulated
toe\%h@ lea@ m@%glns. Althca\ts\x?_.] %@i g@&?g was metabolized in plant

\

@Qi%é}ues @@t&ér uptake via ’i\o gﬁe dp‘arent compound was still the
rgéln c@ngo%ent of labe]@&e@\\ g\@%l@ﬁle&ln plants.
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INTRODUCTION o)
O &Zz

NTN 33893 {1imidacloprid (under application to IS0), 16§b-chlormr5—

pyridinylmethyl)-2-nitroiminoimidazolidine) is a nev&}lnsectl@nde

being developed by Nitokuno and Bayer AG for the c@n@}ol o‘f‘(\ Blant

hoppers and leaf hoppers in paddy field, aphlds\,oln@uplarbé’ @ﬁbnd SO

forth. 1In the study reported herein, the ab%(@ ‘?Lon gﬁﬁd\& Q\'C)
translocation of 1l4c following appllcatlon C- I@e\lefed compound ;) OQ’&Q’
X
to young plants (eggplants and rice planl:@*) ﬁa@ m%é%lgated @ef\ .,@(’
NIFONN ENHIRN o &
\’S & 0? ‘(\ 40 0\0\ Q
NSNS ¢ ¢
MATERTALS AND METHODS > & P \ & K
O & OO Qo S &
. ompoun OQ & O e \ QN | 6.@0
\
B
(Bayer AG) and had a specific actg\f'vggéy@%ﬁé\s 58 MBq/mg 33\5(8.\7 @ & &{&

uCi/mg), a radiochemical pux;’at,@\o 0’9@ %\@9' (at the apgﬁol%‘g?:;@rb&q\

eggplants) and 97.2 % (at@g aépb](j?cgclon to rice R‘ia&‘&s% ,00 &Q*

O 6 o o\ A'\O
CI‘QCH @ & ’@1‘{ g}%belled

N y Q 60(\ &OQQ’ %&Qtlon

O \

S <§LS§Q3§'6§\@$

R & @
é@ ~\1 14 6@ \\Q/ * Q,\Q
2. Detection QﬁdQ e,\\,t%lim Qé lon of 1%C OQ\ 6@& 5 ;\o&

The amount Q(% %Q%va\é @étermlned as 13\81103\(9‘\ oﬁﬂ(@.}ld samples were
put into @3 @ﬁ’\i ﬁ\lgé\sg%r polyethyleg% a;éla@s\san \\5 =10 ml of
501nti§0@a§@%’g@c§é}i@il was addec&)%g@;\ mﬁcg@} Qf\ Ready Gel was used for
aqueo@s&\@a &lgﬁ\s é}\]d silica geléég@ag&@n@ ognd Ready Organic was used
for(\qncgﬁ—aqug\o%é’ samples (both @%cl&aéﬂs{\\‘v%rom Beckman). 14c was

3 \
cg)@wacéed 1:@?“ B&ckman LS 580]@"%@9 \\3@%%0\11quld scintillation counter

Qf\( C) A%c%:‘ilci samples w gﬁb%@&tgﬁ by Packard Tri-carb 306 sample
ox1dé®%\g, followed by obﬁlt@th‘b\\w%&h LSC. CO,-absorbent was Carbo-

Scn{?p Q\Q/ml and 501ntaﬁjba\f1&n \@ogi:\tall was Permafluor V 10 ml (both

E]’_XO@,&(\PaC kard) . @Q*Q/\\(\Q’ 5\" c,‘v\o
(,&Radloactlve zog@% on t Q‘khyer chromatograms were detected by

V" Berthold 1B %&74 TIC 1\3\}19&‘1‘ analyzer and autoradiography (ARG). XAR

(Kodak) or Ix~150 qu.&iﬁ X-ray films were used. ARG technique was

applied also for \d;\he$detectlon of 14¢ in plants.
™
&Q/
‘vQ’

\\
O
C 5
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3. Preliminary test for stablllty and volatility of N‘I'No;a3893
\

6@
3—-1. Stability in organic solvents ®\$ 400
N
14c-NTN 33893 was dissolved in organic solvents (me@?hanol @Qs.hanol

acetone, acetonitrile, dichloromethane, ethyl ac@agé andsé\oluene)
at the concentration of 1 ug/ml. Each solutloxgoy‘wgzé plE@ﬁ:t‘@% into
triplicate 10 ml Pylex® centrifuge tubes. ac@ e was bib](&ced under the

x5
laboratory light conditions (fluorescent L (J thg@s q%vere covered o O&&Q
with alminum foil and one was placed in @'j'lgb k@%o&go%y and the otiggr .{@(’
in the refrigerator at 4°C. At sever%&\\mr%)é l@%taﬁvals allquot%g\of &0&
each solution were analyzed by thlg{w‘io (@C\lgfo@%tography (TL('Q\‘Q’ C}é\@ &

N\
W

plate: Silica gel 60 Foga, 20 X 200 85 gim thick, deve é\}'lg | 60 o$
solvent: toluene-ethyl acetate-@e a@l—éci&u: acid = 20’@0@20+1&

. @ 2 ‘9
OO\ o <>> 3"
FE LI 2 g% @Q§>\§’
\ < Q
3-2. Stabilityv on silic 1 l er NN O X
Y a@@% télél’ I{}\ @ Q QQ &(’)& O

Methanol solution of 1&%‘» \ﬁowas spotted gﬁ$ &]Q@C%\O\g i\OTLC
plates (the same as\(ﬁ)o@ K)z,Q)r:xQ’;c\,Q 2<z,‘2x 104 dpm (03@0%@\ @&p@% One
plate was placed x&l \@r gﬁ%ﬁ@oratory 11ghté}oc%oq%%® (g}\ ‘0\( fluorescent
lamp), the oth%ls\ 16&‘,9 t(ﬁe *@agjt The sp ots t)? @V Qop*ed (solvent:
the same as ah}bv&’) éf&\&r&everal time {bﬁt@\rva‘lggqu analyzed time-
course co\:g@%& &60 G@Q’Qﬁe parent ComeL\i\ \\ \00) Q}Q‘/\

6\ @ Q} 2} \\(’ S\ \\‘\90 6\0\\
3-3. S&ﬁbg&ll@y %@Cld and alkal(m@ s@?u@
14C--I@'I\{Q§3§9:\b}WQ% dissolved 11(1’,“ &\Q@d gSﬁ\I ﬁCl 6N-HCl-methanol (1:1)

an@ %@PNaO&N ﬁspectlvely, Q@ %o(’bqﬁcgﬁotratlon of 0.1 ug/ml. The
éog}ét\)clon(g, wg"re refluxed a(@ J@@\b“@ gésr(;\‘z hr, followed by cooling in

t&&e air @eutrallzatlon@%r@ﬂ @%t@%cé&on with dichloromethane. The

\}@ O 1c1~@&%’1@§fnethane layefé\q’wg{s Q@ﬁa@ 2@%1 by TLC (the same conditions as
S o
\
NN o" SIS \0
Q! \¢ @Q’ ,Q(\ 3 \"6
(O 3-4. VOlatlllt 1n a rcgﬁa& vacuum evaporator
o
Q\\ Each 50 ml %ﬁ 14 —NT&&“ %@“893 solution of methanol, 80 % methanol,

dlchloromethane %@he and ethyl acetate was put in 50 ml round-
bottomed flaskq@ﬁ~€he organic solvent was evaporated in a rotary

evaporator at éb C in vacuo. After removal of the organic solvent,

14c in the %Qﬁvent recovered 1n the trapping flask was counted.
(}0
6
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3-5. Volatility in a lyophilizer O .
\
Small amount of methanol solution of 14c-NTN 33893 wag@added ]Onéa

§
petri dish (55 mm i.d.) and distributed uniformly tgég‘}form th\@)n layer

of ca. 6 ng NTN 33893/cm The petri dish was p]OQché\ in 50
lyophilizer and processed at <0.1 Torr for 24 h@ & 4c éQ'(?‘

trapping flask was counted. The thin layer \gf I@fN 33@%3&0overed S
. Q
with 5 3 carboxymethylcellulose (CMC) was @Stsigx tes%é%:}b d?or o OQ,@
volatility. X o <>° Qv N »é?b
{* &Q}\ <)\‘Z' (\6 Q/@ X
@ & N >
& @ \Q% > 0 o O
4. Plants & & N RS
&\o \@" & §Q’
Eggplants The seedlings at the 2 @% @‘}*\c%g\eb@&ere purchase 6 o

DIA-TOPY NOGEI LTD. and transfe&eé% MQ&‘\i@‘Eely to water\(‘\\&ul&ure 0\ 5\&6
(nutrient solution: Green Pla@ *@ Q/']\“}@e& lants were éﬁl&wgﬁ 3 &%row
for 11 days to reach the 4—\@“tg®5®le@95 é‘&tage and ther@% sgﬁ%.@?n
individually to f011-—cov%@eg§2 ti\ ﬁrlenmeyer fla&@%@ht@‘ir@ng 200
ml of the nutrient solgﬁ: K\Q ']S&xe @lants were sg@&pgétsﬁ {391 cotton

wool at the neck of @he%k &9.9 The test comg@ui@ t@*a:e'(}agﬁlled after
2 days (Jun. 23, WB'@” Q&n&i?/t@e plants wereé%l‘bl {&\Eg\ %Q\W1w daily
supply of the ngﬁr&z&n@ (ﬂ%&on, in the R@-gﬁg %?\h@(:}\s@ of the ESR
building at the n@%@%g&e of 25 * &(\ Lgml it @of 60 + 20 % and
under natur@\f’ @gr@l@\q‘c\@ondltlons Q 0(9\ &\6 0) &é\
Rice plargt&‘s V‘f{&{ge&%@?ﬁs were surfa@% \@ES@\_L]%Q.Z%& in thiram 0.1 % +
benomy “Oqﬁt @ g@%’)@%nd soaked %Oﬁra@é Q\n§ere sowed 1n a nursery
box E@ Qﬁ g\@}% for 3 weeks. d‘% gﬁeb\%ecégllngs were transferred to
wager qultl&?e C()nutrlent solu\"el@f 6obt§91\(]§§ house®) **, After 6 days,
Qf’)é@(he ag@\l@%atlon day (J@@l "]0_ %09‘8%\) the seedlings at the 4-leaf
s@%ge m&ré}transplantedQ@ln@i\lvgﬁQd\@Olg& to foil-covered 200-ml
rle&ﬁte@(%r flasks con@%uﬁrl(%@ 2@30 oMl of the nutrient solution. The
pl@ht{g were support;}ed Cln@}xg\ S&me manner as egdgdplants. The plants
r@ grown 1in the}éR]é;—gree@ﬁq}Q%e of the ESR building, at the

AT
temperature of &% ¥ 5 6° Qﬁ\umldlty of 60 £ 20 %, and at the

photoperiod \gorrequgﬁl.@% to the beginning of June (4:30 - 19:00) by

the supplemental 1&?[{(&‘lnatlon using reflection sunbeam lamps
(Toshiba) . SN

N}
X
O
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* Green Plat® powder for nutrient solution No. X (N 10 %, P 8

% K23 % Mg 4 %, Mn 0.1 %, B 0.1 %) 6.8 g and<g8. 2 (Ngf'
%) 4.6 g were dissolved in 10 1 of water. &q@a. 5.5 ©
0 (\°>

** Otsuka house® powder for nutrient solutl@l No. % (N 10 %, P 8
s, K23 %, Mg 5 %, Mn 0.1 %, B 0.1 %, Fe @QQ'g) 1%5yg and
No. 2 (N 11 %, Ca 23 %) 1 g were dlssolvédé@'m 1 @QJ %£ water.

pH: ca. 5.7 \(,\&\90) N &2' \(\Q/ O
Q
\Y \0 GQ’ e \,Q'Q
L & \O & & & N
5 - Appllcatan Q}Q Q QM /\,b@ Q/(\ &CQ(J
_ _ | .o\e O |
5-1. Application solution & \\(@Q Qc}\ 40 \S\&@ &0‘\
XV o0 ‘(\
14C-NTN 33893 was dissolved in ethanolt 1}%) {@éﬁ)"e@a@ the follow1r@ 2 @Q’(\
. ' ’ . Q O® \ (\S\ OQ 'Q/c) (J\} QQJ
kinds of application solution. Q & \0 & &\ 60 N
& A
A: 100 ppm solution, 5.58 *& @) g\{} && 35 x 104 dp\g& Vg ’é’
ethanol was used in t l@)@ Eﬁ %JQ}QI] of the songg\L @rq}
P Q} & 90 \& & & 0(\ \\Q’
B: 500 ppm solution Q‘? 7@ xgg’ laé“ B%/ 1 (1.67 x @Oix\d- /1 e
’@é@o& : ' \\\s\oQé'd“\\
> (@ o’ .xO .
&0’0 PR {9 3 & O
L 00*\0@@ F &I
5-2. Application to a@g@k \ @00 {Q\ &0 &QI\" 6&\
Balance study and Q%’a@elgna@blom study N &OQQ' &\\6 Q}O ,{6{&
0" W@ °{& X O r of plants
Site of appllc@‘é%é +Q " Method .6@5 \\@(’ 0\‘2’—*\— O—
& & \Q/Q, Q@& 04\ \Q o bﬁa@ance Fractlonatlon
—_— —ﬁ&—é—@*@—g& 5 &—69——@
Foliage g}(eavfesb\ ¢ 5‘2/ © 5\ \\\ \é\ 6\0\\
U ép int Sour the ©
PpPe & Painting alldo 0 l\@i 2@&1 8 2
%q’f\ \% \6\ & 3rd 1eave &&O \}@ 0& OC}
L@ S SolutionA
e MR WU ; :
6 Q}\'\Q% S 6\\(’ S
\Ngftrlem& s%lutlon Ml}(lﬁ, \\sc@u to Q’B X 30 ul 8 2
(QQQ O @&6\6{\&0
\) é\Q o> O ¢ &
0" NS S
> & 0 QIR
¥ O Q&g
S \\(Q & o &
© ¥ O @
N\ *ab & A
< Q o O
A NN
O
§$§§\
O
o>
O
O\
52
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ARG study

- ST
. : : O -
Site of application Method \Number og&\plants

Foliage leaves )

part of the 2nd leaf, ;&\«@ N N

Upper Surfac::] Painting on the basal xO
Solution A x 3 ul O

Lower Surfac

Stem Painting just abov%i@’Q@
cotyledon, Soluti%’l& é{‘,ﬂ\xo;i‘l
8‘696§ N
& & S
Petiole Painting on the @p@&' bp\eQiole é\o
of the 2nd leagd & & O & &
Solution A& 3o uk’ & & ' S8 &0
Nutrient solution Mixin@s\é&gﬁﬁb @Q\x 10 pl
CH &I
- * —c“&‘&q"@ S PR
SO SRR SR
O O & Q o
PR oy
5-3. Application @ﬁ%@\ p@g’%t% o @Q
7O LD
?alancJe ?tufiy\\@ﬁ%bqi‘r@s%ﬁn&&lon_ study @go ENIEN 5 ) |
& 6 O . N\ é QIR
\QQ’ 0(\6 @60\@@+ @ 04\6.\0 660060 « umber of plants
' ' ' ..Q/ Q, \ .
Site of app'}f’lghgé&)g N e 0)0 PR

¢ & N\ o A\ O $Balance Fractionation
¢ QO X gﬁ .

. 2N\ Q
_ \(\\Q@@%S&‘ Q;éézfo
Leaf gﬁq&e{@ .\00)‘ N Painting a iQ q&g\{“
| O @Q/ 3rd leave@t](&b&@%l%@s%
D & 4& > Solutiog@)&.ég qQ

)
NS » o X
"90% 60(' 2R\ Q}’é Q/c) 2\ 6\\(' S\

< O '
Q/&\ I&ﬁtrie.@teéoolution Mix '@%%\@\ S@%[LH&'L ' B X 30 ul 8 2
\}‘é\ OQ O O Q" x

¢
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_ARG_Stu_dY___ - _ -——————\e& __é.@
Site of application Method ®0umber o\p plants
R
. & & @6\
Leaf blade Painting on the central &oQ & &2
part of the 3rd leaf, xO %& & &
Solution A x 3 ul O & 0" O
& & O & 3
K X
\\(' \0 t}Q’ (\5\ &Q'Q
Leaf sheath Painting on the upperAQp@&vt on% 2 oS C
the 3rd sheath, \\ NN <)\ Q N Q/@ O
Solution A x 3 ul ,Q& &“ N \Q\Q’ O N x O
e @O 3y X Q
PP 2 J
& @ X o‘\& & C}@ Q@‘
Nutrient solution Mixing, Solutg;on@o% %@ (0&\ @&} '660 60$
Gb @\0’9 O & ?o‘ .@Q gvlﬁ\\ §'<‘
o T - o O & 3 Q}\ K\ N <5
> N & & & D H & &
N & O > & AN 60 {\0)
N O ¥ O & O
SR & R @ Q\<$.&> o>
6. Sampling and analy51§° & & 00 Ry \\\ OQ\\ Q/é} &L &
NN O '\ O 7O
6—-1. Balance study & 0&0 .\(\q&& \60 5& 6 \O 64

Both eggplants and @h?:é\ E&a&iﬁs q,%vere sampled @9 \\%& rgt:%g@ach at 1,
2, 4 and 8 days a&fﬁgi' @@p&@c\a{zﬁlon In theb%%é)g SF Q’ﬁe@@—applled
plants, applleéb&laﬁv@ ‘&eg@ washed W1th\§{:1'é§}n@§ Qpé\% lants: 40
ml/leaf, rlca, pb%rhb’\s Q;\QBgOml/leaf) usu@ﬁ @ésbéu&\\\%{ipettes and the
washing so@@t\\i\%@ t{ér\ collected. ’5&? si%&so%%@% rinsed with water
and the :19 rg}é‘l @QJ%@&% mixed with 5‘1‘1%&1 11;@%@ solution. The washed
leave%, Qh% th%ig\\aerlal parts, (ﬁ‘:l}@ r(@o @ﬁd the nutrient solution
were\@}s@ag%t@@ @f*rom each othqﬁo’ @Sld @ﬁe@%u\xﬁ%d for weights or volumes.
yan @\at@rlals were a{@og&%g%o @@ in the air. In the case of

cﬁugj}lenté\sg&utlon—applle@\pé&%rg% \\c h\é roots were first washed with
Q/{\O &’{\ater.@‘ e aerial par@ ,ox\th(& 5@0@ and the nutrient solution

: v AN
05@ OQ(lI}géngQng root rlns&\z[&x § @egé E?ocessed in the same manner as
N\
.{&60 agk%v@‘)\? The dried @lqﬂ&@&q&ér&als were cut 1nto small pieces and

\ og&msted for tlaé c@é ;él*laa,soion of lic, Aliquots of the leaf wash
.(,0&\ and the nutrl%irﬁ solutc:&br&@vere counted for 14c.
N
» . & ¥
® @" NS

6—2. FractlonatloQQsﬁﬁdy
All samples werg cd&lected at 8 days after application. The applied

leaves were WE@,%hEEd in the same manner as 6-1. The roots were rinsed

with water Qc&%he samples were divided into the aerial parts, the
& 10
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roots and the nutrient solution (including root washln . TQ@
aerial parts were pulverized in liquid nitiogen and<éktracte@51n the
following manner. Eggplants were submerged in me@hanol ag@gkept at
-20°C until extraction, when methanol was addeddht§khe Qﬁf&p of 10

ml/g sample and homogenized by Polytron® extlg)’act\%r fqﬁ‘\@/ min. The
extract and the residue were separated by caénigp@lfugg%lﬁ at 9000 rpm
for 15 min. The residue was further extg@c@d l%&w&se using 80 )

\\

methanol (twice). Rice plants were sul%ﬁ‘\e15%;%@Q c@%rtﬁlght in 80 %Q/@Q’
\

methanol at the ratio of 10 ml/qg samg':%qu\fér@ ghemoextracted by N

ultrasonication (3 min) and shaklr@ 6@% 11@9 The extract 51‘11%}9th¢5:
residue were separated by centrigﬁlt?\t%bng}%tb@ 500 rpm for &Qﬁ) QIﬁln a,
the residue was further extra%@ @,Q’lécke(wﬁs@ by ultrasonlé%t(é:on ag\
shaking (twice). The threeQ@x a@?ﬁs&%@ e respect1¥§ Q&a@%g&&zg&\e
each collected and methan@& &Basér%ﬁn \&d in a rotarg,bvg@&%ﬁ 0(\ ¢

evaporator at 40°C. Tl}})@(‘\ I@zﬁna@yh%m \ﬁqueous solutg‘ﬁn ané\ r@cted
with equal volume of (@&cgqol@?b ti}gne 3 times (\\gh =\ ‘»{59 @Qa%és were
separated by centr;&&ixgﬁt@z&nofg%@% 000 rpm for & n@?ﬁb@ ébactlonate
lic into dlchlor.gif(e@?i n% Qfa;&@r (organo- so%@ﬁ) x@\?“:) and aqueous
layer (water- s@h@f\t%@fgécngon) An al:b 59 @ tl?e Q;%trlent solution
was extractecda %&QQngt%é& romethane an@ fxg% gﬂ%‘\'géd in the similar
manner as e‘h e&&ﬁ @%:%s‘?of the aerlakﬁaa 0)@" ‘Q’fractlons and leaf

¢ X 14
washes V(é\r@l‘\egi:%&%dnted for C6O \\(’ ‘\ o 0\\

~@‘ ‘ 0 )

The 1 6&:91%?' td the dlchlog&ng%h@?\eé?aéctlons were then

X
suba«g Q ‘tg@ﬁ'&gﬁ to quantlfyqfth@&p@qfeg\% c¢ompound. The samples (ca.

3 ! Th

—@ 10 ﬁ%@) and the stan Q}?é @O\%@ on of NTN 33893 were applied
0&18&1\71d&&1by on TLC plat@e\é Q(°s 8}9 @el 60 Fogy, 5 x 20 cm, " 0.25 mm

@nlck e?‘ck) and deve&%g@ Q‘t@.lene ethyl acetate-methanol-acetic

0}&0 o acl@\Q §%+80+20+1 v< @eora{@loactlve zones were detected by TIC
Qo{gb l@%g&\% analyzer aq&l @ﬁ\G&& %é\spots which had the identical Rf value
Q/“a%zf\ﬁ:he standardqiﬂ‘r{[d 33895? (ﬁ%-—detectlon) were scraped into counting

\\(,&\ vials and coug\)Eed for @\4

Ny ‘9 \(' A

< Q © &v&

O

N

The plants were\\\sarﬁbled at 1- and 8-day, 1 plant each, and were
Spread betwee\x}@ paper to prepare pressed plants. The roots of the

nutrient sgﬁﬁtlon applied plants were rinsed in water before
C
11

6-3. ARG study Q\\Q
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processing. The pressed plants were mounted on pastebq@rds an

exposed to X-ray films for ARG. @ 400
¢ S
O O
N \
é> QO 6§\
RESULTS AND DISCUSSION K & @
1. Stability and volatility of NTN 33893 0;@ & ,\o@\)@\

The results of the preliminary test are sumgﬁtg&éd %g le 1. 1In

organic solvents and on silica gel thin l@@es{o\ NTQLO“S3@93 was stablq9

in the dark. However, degradation prodg%:tsq’%é\rq(&c&med under thg\ {{&"
irradiation of fluorescent lamp. NT%@%%Q%%\J@@ qﬁlte unstablec)g’iK Q/&O
strongly basic solution, in contra%t g@@ci:@ 159 sg,\"rongly acid &\o(\ &c, OC}@$QQ}.
conditions to which the compound &}a%‘\a&h\o@t sﬁ:able The q&réétlonc,b %

neither with rotary vacuum evagér@%o@b Q;o?: 1th lyophlllaér‘\&éauseéi 5\
volatilization of this compOIQPi ’& @fﬁ%é\e ﬂf‘esults indic @e \h\@% N’PIQ@)

33893 1s relatively stableo\Lng&tlgé uQ\ge of extractéz%n\ %&9515
under usual laboratory %;é?x&c\g@&tg@n&{\ ]%558\11ded proper&\\é @éJ@&e)gé%sg’Bn is

N\ & ©
given such as shleldi%g %t?a\i{ﬁs@* 1ight o 0(\6 Q&O +Q\° Q{ﬁ

W2 O QQ)Q/ @0‘ Q/@o @0 Q &0 \ 60
SIS & & \\5 PO
2. Absorption an ‘&qﬁﬁ%fb@ﬁi;\%n of 14¢ in g?@f%@t(%& 6§°
» OB \

2~-1. Leaf blad%oégpﬁ&éag&lo@ N\ @ Q/o) (,0 @Q

The balance %ﬁQI Cqﬁolj\%oﬁlng leaf blaQ@ea@%éﬁcgdg 6&% is shown 1in

Table 2 (ugﬁ& t}bclﬁ‘f@Q(:esQapplJ.catlt::m) *a\xch‘v'r@f:?l@ Qeq}Q(lower surface
appllcat.@%n &“I &%gt\% appllcat108§ ‘r?@&ar n@\98 s of the retrieved
14c wag f@‘tm@ fﬁo@Qleaf wash ar\g&@&h&@&@ea&es at every sampling
time a@?l égfhall amount wé.yéo) t(éctééo &Qn the other parts. This

su{g%%g%s l&x‘ﬁ%&g translocat:btg\n\o@(f a@(hg‘\ \(\t\ﬁlar—applled 14c to the other

pag@gs@ ARG (Fig. ]Qﬁc\qf[’aﬁif;b%dg\the distribution of 1l4c being

0

Q/(\ r&strlaqc%@ almost 1n t {@@i geqéf and 1ts petiole following both
& O
0

appl@%a@@lons only w‘\%a&(\ e@@ was observed in a portion of non-

&\
a ‘lqeéd plant part;;:Q o@é\ ‘(-\E’iz@} é&c This information supports the

@éuggestlon from &%e%ala@ée(,%tudy stated above. The marginal part
O

(,0 of the leaf wacee? darken,@ Qﬂi\g\re intensively on 8-day ARG. All these
findings 1n%;t’cate th@i‘, ‘b%e foliar-applied 14c was translocated

upward, and downw%fﬁwﬁovement was small, resulting in the limited

distribution of %qcszthln the treated leaves.

The rate of pgﬁetratlon of 14c into leaf tissues can be indicated by

the balance§¢of 14 1n leaf wash and washed leaves. Penetrated
(}0
12
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amount of upper surface-applied 14C increased time deprdently@ and

at 8-day ca. 30 % of 14C was recovered from leaf was{@ (not 0\\6

penetrated 14C), ca. 55 ¥ from washed leaves (peneé%ated 14 @) In

lower surface application, the amount of l4c not&p%ﬁétrasga was 60

: ¥
%, penetrated was 35 % at 1-day and the propoxélcgﬁ’ wa%@%@ost the
O e ¥
S &

\\
2 N
Discrepancy between applied surfaces was {%E&% alg@ @zﬁ the o 06&
C
fractionation study (Fig. 2). The pro%@rgﬂzo\ @f gﬁie parent @Q/Q

&
compound in leaf wash at 8-day were z&' ?7\@09 \9 of the doseg\g\
upper surface application and 86. 2 5 @q«,&\\ %6} Q’\&f) in lower gdﬁr@gace C}é\ o\
L

Q \%
photodegradation on the leaf s@r é/\c@\o %ngmore 1nten51§\\% &6 0\’& 5\
degradation is expected to lb@v%%%)@urﬁ‘e@ on the upper q‘;\fa&e

was exposed to more 1rrad%bt3@n @faﬁ@t than the l@b%e@ﬁ a@f’%g%

The proportions of the E@r q{ﬁacg&nd in the aegﬁaﬁﬁ)@g&?’%@?g&%er
rinsing were remarkabg;}‘y @na@l t&%an those in %cé%g@w@@@&é\ing 7.6 %
(3.5 % of the dose \"Lnﬁl@egpsuﬁ:face applicag\‘ioon?} &%68@ ﬁg(do. 4.3 %)
1n lower surface \@pg‘;&l%@(\tﬂg% This suggesg_os, @?\% gzé(ég?%&enetratlve
nature of part @s; &ﬁzh@ %@Jg@ie gradation p@‘b@@c&% ﬁi\am the parent
compound, wh:lq&h &s@s“}ﬁ)g?gced by the f@‘i’t&‘i'%{ &Q@gegree of
photodegra@@t@% @ée{@per surface }Q‘ low g}(ﬁr%é’ce and the amount of
ldc pene&ra(ﬁé wa§§ é&so upper sug@% \ eg\ “surface. The
dlstrwg%&o@p&%t&n of l4c in t}%r(éb @re@ g\gns was similar between
two @p&i\l%%t%\%r@ as shown 1n @?’1 ng% \}(Q Although the recovery of

14@‘3’@8 5&)5@ quantltatlv Qf]t}@%vego %@rface application (>96 %),
éﬁ & 0> & W % %
0) gﬁ 1n Q&r surface apg$1g§t§[.\ Q)(/ %{Sreased gradually (87 % at 8-

@ﬁY) @TQ@ results 1ea<ﬁ @o &%&@aa&umptlon that part of the
0}@ O pho%\@«ﬂgéradatlon prqg}gjc&s\(\ an. b@ volatile. The residual amount of

same at every following sampling time.

application. This difference seemgb Qﬁ) aggtrlbutable to 0&\

O
Q&&b | {132@ \@‘%rent compoun JCESQ \Qﬁq%é\ ants 8 days after application was
Q/ﬁfl& % (upper s%éfq}ée a[:g;?;’i%q%tlon) and 63.1 % (lower surface
(9 application) o tﬁe do& .@6&\
o EP & L9
N \§ w9

2-2. Stem appllcagﬁom$and petiole application
The translocatlgﬁQ% 14c applied to stem and petiole was

investigated nglng ARG technique alone. Following stem application

(Fig. 3), q@Qy small amount of 14c¢ was detected in part of lower
¢ 13
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stem and cotyledon, and most 14C exhibited upward mov{gpnt resgltlng
in the distribution in all the leaves on the upper %§§t5 Ig&%he
case of petiole application (Fig. 3), the translo ion OﬁS 4c was
observed to the leaf blade of the applied petlokg,@ﬁart @§‘upper and
lower stem and non-applied petiole at 1-day. <ﬁow&verwﬁh§§§—day the

image of stem and non-applied petiole dlsap(g%a&z%d &‘h\gic’lnformatlon

Q
on the translocation of the stem-applled é‘&g\c}can &cdﬁnt for this, . &
as 14C once distributed to stem and nogz,-a éced&p%@lole was the%qf\ 6@
translocated upward and dispersed 1n,4& L%P%QISQ’ R&rl:s of the p]Qénts &0
The darkness on the marglnal areas&\‘%ﬁ\&&tka@\ ]gé ﬂlstrlbuted l%&vgs wa%é\ &\Q}
found more intensive than the o%h Qéa{)@ag, aQt:.\ 8 —-day after(\@g 60 $
applications, similarly to th%bc Q}\ Q&o@ﬁar appllcat \\\\ The%@
findings indicates the J.ntegél\cé @ér@iﬁg 1 movement oé\ t@es&a@% N

Q, A
from 14C-NTN 33893 penetrite@ @% and pe*-,tlc)le%t}O &\0) @0) N \QQ}

(} \Q/ N\ O Q O
®@@§W 'S@&&&
O Q C {&0 O
2-3. Nutrient solutl%& %® @?1 6 &0 \0 *

14c applied to theﬁut&n@htq‘ﬁéo&utlon was dls\&k “ue} % balance as
\
shown 1n Table 4 Qf’ %ﬁquﬁla?lt@@ gradually a%ﬁor@% ‘Ei‘% @hd 39 % of the

dose was reco*gg@%@ f\\bgOr&&tla}@ plants at 8—&’a t@ng‘\ sampling time,
most of the @35@:]@&3 ‘1\%@3 (ca. 91-94 f‘h@w@\% Lgﬁ&qﬁrom the aerial

parts. Tq}tc\g%\@g%é%é@é’@ of 14C was cé @@% é‘?‘/\whlch means no
occurrem\f}; \(éf@f&sé%@é]&\gs of l4c by @J%ﬁ g@r}}qyfﬁenon as evaporation.
ARG og\*%ge N} aﬁt%ﬁ\(Flg 4) show&\ @ﬁe@?a@qq;&ﬁranslocatlon of absorbed
14¢c @@% c\b@t@éhe plants byd?h &g%‘@ J\ﬁ?age of the whole plants.
Thz@ @‘w‘emar A g;,% darkness at\\ie\@(} X Qé;o (8-day) indicates the
O)‘Zacb%pet(gi gg\ranslocatlon (&%J@fﬁ@(’r@’ tg the cases of the other

| Q R \
é(» a}{freatqgér@g. &o 0\\ S Q0§e
0}@ X Fl%QQ)SQtéhOWS the reg&ligs \;\nf\ e@Ofractlonatlon of 14C in the aerial
&
.{&5 Qﬁf‘t@ and the nutr@e&‘t? @%&‘t n The parent compound accounted for

O
Q9%}c.\°3 % of ldc 1@\ t{?é nut 1&;9t solution (54.7 % of the dose) and

(10 metabollc or @g\gr/%dat_@%h @roducts were small. NTN 33893 has been
Q\i& proved to %eéstable\\ﬁln(@t%e buffers of pH 4 and pH 7 (half life > 1
year at 20 C)l) @h@s the applied l4c-NTN 33893 is considered to

be absorbed by§§§g§1ants mainly in the unchanged form. Of the
absorbed 1l4c @h.the aerial parts, 40.3 % (12.9 % of the dose) was

the parent C&ompound and the remainder, ca. 60 %, was distributed in
¢ 14
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each fraction as metabolites or degradation products aso)shown %}8 the
figure. This suggests that 124C-NTN 33893 was metabol@\%ed 1n§)«\

eggplants after absorption via roots, but that the\oﬁctlv1tyg\%f the

metabolism by plants (without photodegradation o&@t.lgg le%(ﬁ '@urfaces)
is relatively small, for the proportions of th@ %&rent Oéom@ound and
the organo-soluble 14c¢ was greater than tho%e*\ 1@1 foleﬁ’r\\%ppllcatlon
The sum of the residual amount of the pargﬁ\'\o‘compo(%&d@ln the plants’

Q
and the nutrient solution was 67.6 % of dﬁlg.@ Q@se&\ 6& @Q
RN & \
@ 40 N &
Q" QP ) 5\\ o & Q
) ¥ PR @ Q
3. Absorption and translocation of é\ 80"1@0\1:@6&%1 ants R\ S C}é\ QQ}
< NERA
3-1. Ieaf blade application and ]Gea@\s agehb@‘ppllcatlon (@‘\ QO(& .\660 (9()&
S &
After 14C-NTN 33893 was palnteq\b e\b@%rkég&aces of the ggoe blagﬁé\sgx\
. %
(Table 5), the translocatlon %f&‘{/ g@ ’qhe non-appllegé}aa&vt@@t}&q’ ,\5)&
\
including the nutrient sol&i‘t %Qolg&'lgnlflcant a@? @r&@ g&é@@99 %

of the retrieved l4c was&fcgdn ’“fzém&‘the leaf wash\\‘én@\\w@\s}gedo\&q’eaves.

The dark areas on ARG c{‘Fg@ Q@&\}\ e\ﬁ% mainly the @%ﬁ%@ %qg\tgi\and the
upper parts, and 1n\&§1(\ @1%?0 g&rts of the p]@%%@, 5&“&% w%ak
darkness was foun@@a Q’ \Q/Qf\%fz sheath of tlg}@ Q@pb@e(@ {\@af at 8-day.
In the case of gﬁ%q}\gé o\ @%th appllcatl@? @1@ é?Q,Q he
translocatlon@%f&zj“@ &\Q\S‘Qabserved onlyaﬁnq}\% Bgsﬁgzleaf blade at 1-
day, and tr@(;?%@g uo“\rhg’ti@én of 14c to Qﬂ%s\tﬁqg of gﬁ‘% leaf blade was
signific%\n& & \g—@%gé? Faint dar}m@ss& g@ &\ower part of the
appllegQSE{eq% éncg&\at the tip of0°o§tﬁeg\ é%@{xﬁlades (2nd, 4th and

5th) Qévq@ aék \\*\%%Qzected at 8—-d \quﬁ\id be explained that the
%éh site was absorbed to the

d and @‘f t *\f@@ ' '
(Jo increased an e ota.lg overy decreased with the passage of time
after appll/sa%lon ‘J;\*hl,g@ and the fact that the content (%) of the

parent compound d;?@é&éd between leaf wash and washed leaves (stated
below) suggest tﬁ%t$§4C—NTN 33893 was photo-degraded on leaf
surfaces and péhetrated into leaves, and part of the degradation

products wer@ volatlllzed as found in the case of eggplants.
o 15
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Fig. 7 shows the fractional distribution of 1l4c in lea@) wash ag}d

washed aerial parts at 8-day. 1In leaf wash, the par t comp d

amounted to 42.8 % (31.7 % of the dose) and the o%ds?er labe@)was
considered to be composed of conversion products; t@?oug%&photo-

degradation and so forth. o0f 14C in washed ag)egrlséfi parb@s \6@*\13 6 %

(3.0 ¥ of the dose) was the parent compounq\\‘\ %e d@f’ﬁg&:ence in % of
the parent compound between these two ana\fbytgs, al gzértfs was similar
to the case of eggplants. It was cha g@l\gtl@ %@,@rice plants ﬁlat
the proportion of non-extractable 14 g’é B%]@U@ely large as own &OK

O
Q
in the figure. The total residualQ‘gn@m \g@ ;gﬁe parent comgég’ugd wa%&\\ o
34.7 % of the dose. NI Q,%(’ XS X\ 6\0 QO S 60
> O S R\ < Q& DAY
3 \Q/ QJQ N A < \\\5\\ Q,O\ &‘vo
3-2. Nutrient solution a ﬁzc Ei » N &
bpdica gh'@‘ SPNIRS

Q \
The distribution of l4c agﬁp];@% &%Q}%%é nutrient soJ@hgc.' nQ&?lf\g%i&&e
plants is shown in Tablg\ %q} (é*% w@ls. absorbed frqﬁ @e@‘% ieht

O
solution to the plan%é §1‘ tﬁ% rate of uptgﬁke aQ %ﬁa};ler than
that of eggplants, (@nﬁl@%% (\é% the applled@@ﬁié\ 5 &f“e@gvered from

5 Q 14
Q
the plants at 8- s&&y\}g & {}%%‘Qsorbed C wa%og %@1 &gte{@ predominantly

\
1n the aerial §h%b§ qﬁ g@b%ts. The pr@no 1@ o(% éﬁc in the aerial
parts increa déqw;b(éh hq,@ elapse of tl@%,&&(i OLkﬁtJ&g for ca. 94 % at
8-day. Tl'(éo’{\é%@bf gﬁsloeatlon of Q\%%e}g\@d oﬁ xdas indicated by ARG

(Fig. 8)\\ \&hb &@é\ of the wholeOQrJ\.}é\e g\hté was clear at 1-day,
and t}&é agnt@ﬁ dﬁf%\\darkness at tcb?e\éu‘?e@? é} R{s was significant at 8-

day @ O&"a%ﬁog@tal transloc@?i@h (5@ 3 C\@vas remarkable 1n this

) &0
(, >
tm@a’@nen\xc @s o'krell 5\ \ 6 N

h@“ fra gi\natlon of 14C@1Q Q@ gé O\’\é(\l parts and the nutrient

@Q §01Utl@nq§1?lg 9) ShOV«QQ t‘gﬁxa%\%&oo(\ of 1%C in the nutrient solution

0}@ X (83 %6 of the dosek&w@ \gherag%nt compound, indicating the good

60

\

O
g%bﬁlty of the aq@p&»f &1 o TN 33893 1n the nutrient solution of
Jq/é\e plants. A%&:h@ gh ‘%b\e &bsorbed Ll4c-NTN 33893 was metabolized,
(,& 43.8 z (6.3 % \‘S\f /fhe @é@ﬁe remained intact. The relatively large

amount of /1:{@3 unchax;@e@@ parent compound and the distribution pattern

of 14C in the fragtléhs (Fig 9) indicates that the activity of the
conversion of ;Q%téébsorbed ldc-NTN 33893 1n rice plants was smaller
than that afté& leaf surface application. The residual amount of

the parent g%mpound in the plants and the nutrient solution at 8-day
o 16
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was 90.0 % of the dose. \&\Oj &
O \
& L
4. Conclusion & N
O &

The absorption and translocation of 14C-NTN 338&‘9 .@f)pll%(@ Eo

eggplants and rice plants was similar in bot;l\%}%)&énts @@. @Bllows.
Q
\(\

Part of l4c applied to leaf surface, petég%l\é\ (eg%ﬁa@(ts) and leaf

\
sheath (rice plants) penetrated into t~lg€e @‘ZlQ goa%é’ was translo@&chd
mainly to the upper parts. 4cC was %@r@% d@*estrlctlvely \>‘1n the Q}{@

leaves and accumulated to leaf malég\gl \\le%f tips. NTN(\‘33§93 \}@ 23

o Q} OB\
underwent photodegradation on 1%af ‘{‘suz,(?a&é Wthh faC1lJ{@t@% thg:b $
penetration and Volatlllzatlor@qﬁ&& '{lﬁe label was ,Wer (‘)\
metabolized in the plants, g‘és ﬂ%&nwlgﬁsmall residu S}Jﬁ\u@&h@gﬁ@%

NTN 33893 at the end of t&&a ’é\tq& Qbo &\0) &Q’O) o(\ \g\q’
S 5\ Q N
& O
é\ 6‘2’ &*\ & @ \\\ QOQ\\ ’“\ \&

In the case of stem @épé@q@%% Q\%ggplants) al@o (\bl'_l%@ &@ng’trated 14~
showed acropetal tlﬁﬁnssio&%ti}:% The rapid c{@%%@%ﬁnt@or@%f 14

throughout the t\é@ gz t§han the appli%a\gﬁ-&@&\{@}) &served and
N\,

Q
the ac 1t\1¢9Qh Sginal parts el nt..
e accumu ano q}é S&ang ginal par s@b \Qs;} \%}@“\\3@ J\.Qgﬁ
@6@0@+ ¥ & O & @

N4
@“@ ¢ O

0
After nutﬁoé{d: OS\}D](}@:J\@I‘I appllcatlo

‘ . QJ

dlstrlbgkﬁieéd? r@p&@ﬁgéoln every plagdi\ \Q@i&\\s (%gﬂe significant acropetal
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X
» CQQJ "
Fig. 3 Au@gradlographs of eggplants 1 day and 8 days after
§§§T9n3 (1, 2) and petiole (3, 4) application of 1l4c-NTN
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Fig. 6 Autoradiographs of rice plants 1 day and 8 days after

leaf blade (1, 2) and leaf sheath (3, 4) application of
1l4c-NTN 33893.
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