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Gas-liquid dlranatDgraJ.Xlic (GLC), liquid scintillation and

autoradiographic st\rlies on the translocaticn, persistence and fate of

carbonyl C-14 aminocarb (4-di.nethylamiro-m--tolyl rrethyleatbanate) in.rote

spruce {Pieea gZauca (Moench) Voss] trees W>1er nonml """,tIEring CCllditions

soo..ed that tie dlanical was apoplastically accunulated by xylem traflSFOrt

in branches and foliage when <>wlied by tnmk :ilIplantaticn treat1rent (TIT).

'l1'E major route of trans1.<::caticra of the radio1abe1 is acrcpetal, fran the

old to the newly developing foliage. 'The residue levels \rrIIeLe low when

<>wlied by foliar painting (FF) and insignificant in basal bark painting

(BBP). '!be absortled i01linocaIb in TIT was gradually lost after 64 days

prcbably due to hydroxylation forming water soluble rretabolites SCIre of

which JJecarre persistent due to their incorp::>ration into cellular structure

of the foliage. '!he nechani.sn of dissipation of the insecticide fran the

treated surfaces in FP arrl prd:>ably in BBP tedmiqtEs~ primarily

due to physical rather than rretab::>lic processes. It appears that the

material is~y systemic and labile but nore research is required to

elucidate its rrechani.sn of dissipation and rretal:x>lisn in c:x::>nifers urrler

forest enviI'Ofll'altal conditions.
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Des etudes par chranatographie de partage gaz-liqui.de, par

scintillaticn liquide et par autoradiOJraphie du ~placenent, de la

renanence et du devenir de I' aminocarbe (N--!rlithylcarbamate de dirnethylamino­

4 rrethyl-3 phenyle) , rnaJ:qUli au l4C dans son groupement carbonyle, ebez

1 T~pinette b1arrlle (Picea 9 lauca (Iobench) VOss) dans des CCIlditi<I1S

rret.eorolClg'iques 1Xlllla1es ant dEnon~ que ce~ s'est ClCCl.IIUl11i: de

faqcn apoplastique dans les brancbes par transport dans Ie xylane apres

son injection dans Ie trone. I.e deplacarent etait acropetal, c'est-~-dire

des vieilles aiguilles awe nouvelles. Ia cx:ncen:tratim de residu etait

faible lorsque I' awlication se faisait par badigec:xmage des aiguilles

et Wine, lorsqu 'elle se faisait par badigecrmage de l'eo:,roe a. la base.

L'amicocarb absor~ apres injectioo dans Ie tronc avait disparu graduellement

au tout de 64 jo.rrs probablement par hydl:oxylation J?C'UI" forner des rret­

atolites solub1es dans l'eau dont certai.ns sent devenus r€manents a

cause de leur incorp:>ration dans la structure cellulaire des aiguilles.

Dans Ie cas du badigeonnage des aiguilles et probablement dans celui du

ba:ligecnnage de 1 '&x>rce a la base, la disparition de l'insecticide des

surfaces traitees a sentke €tr'e davantage attriJ::uIDle a des processus

physiques plutOt que rretaOOliques. II sanble que l'arninocarb soit

faiblarent endotMrapique et labile, mu.s il faudra etudier davantage son

rrecani.sne de disparition et son metatolisrre dans les coniferes en milieu

forestier



INl'KlDOCTICN

J\minocarb (4-diJrethylanino-m-tolyl methylcarbilnatel has been used

in increasing cm::unts since 1972 for the operational control of lepic1q)terous

defoliators in Canadian forests. It is effective against a nunber of insect

pests, ootably spru::e t:un...:mn, Choristoneura fwniferana (Clenens) and

to date ca 3.5 millico hectares (ha) of Canadian forest has been treated with

aminocarb by aircraft at an average dosage of 0.07 kg AIjha. Initial field

investigatims (Surrlaram et al 1976) have shcJwn. rapid dissipatioo of this

carbamate in different canponents of t.l'e forest envircrment but infonnation OIl

its residual na.ture and rretal::Dlic fate in a variety of target ancl nontarget

forest substrate species is still unavailable.

CUrrent stnlies (SUrrlaram et al 1977) at this Instimte have indicated

that t.be uptake, distribution, persistence and ultimate fate of insecticides

in oonifers depended to serre extent on their merle of awlication. The present

stOOy was designed to ronfirm this observation as 'Well as to detennilE and

canpare the translocation patterns and rretal::olic fate of anirocarb in white

spruce, Picea glauca (z.bench), urrler normal weathering conditions of a forest

enviroment by aw1ying a solution of amino:::arb in a-1SO (dirrethyl sul(:iloxide)

to the trees in three different \\BYS, i. e., (1) by direct injection into ~

tree trtmk, (2) by paintil'l3" on the basal bark am (3) by direct awlication to

the needle surface. using the gas-liquid chrana.tcxJraphic (GIC) technique 'to

quantitate intact am:incx:arb TOCJlecules and established radiotracer rrethc:xls such

as liquid scintillaticn countin::j (LSC) am, autoradiography, to lcx::ate the

radiolarels, an altanpt was made in this study to elucidate the mechanism

of penetration, translocation arrl stability of ami.rxx::arb .in white spruce.
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Chemicals arrl Solvents

Analytical grade carbonyl C-14 labelled arninocarb with specific

activity (S.A.) 14.35 millicurie (nCi) per milliroole (1lI101e) and nonlabelled

aminocarb staroard were supplied bY oourtesy of the Cheragro Chenical

Carpany, Kansas City, Misoouri. Purity wa.s confirmed b.i liquid scintil­

lating cronting (LSC) and gas-liquid chranatography (GLC). All solvents used

were either pesticide gracE or freshly distilled in glass. 'Ihe purity of the

cOOnicals used in the study were in accordance with the Anerican Chemical

Society specifications. Anhydrous 9:ldi.un sulphate used was of reagent

grade heated at 200°C overnight arrl stored in airtight glass l:x>tUes.

Experimental Site

'nle stu:ly was carried out during the early part of the sumer

in 1976 on a tree farm near Shawville, P.O. Four spruce trees (Al .,. A4)

of unifonn size and shape (00 4 m in teight and 9 an in di.arreter at base)

with abundant foliage were selecte::l at randan 00: 25 m apart. Trees

Al, A2 arrl A3 ~e treated vath the insecticide and tree A4 seIVed as

the untreated check.

Insecticide Treatment arrl sanplirg

A mixture of pure nonlabelled and C14-l.abelled aminocarb was

dissolved in IMJO for awlication. SOlutions were prepared so that

15 ml contained 9.3 rrq (0.045 l1lOClle) of the labelled [specific activity

(S.A.) 14.35 millicuries (nei) per milliroole (1lI101e) I and 450.7 n>;J

(2.167 IlIOOle) of the nonlabelled am:i.ncx::arb insecticide in t:MSO oolvent.

Each of tre three trees r€'Ceived 5 rnl of rMSO solution ccntaining 0.736

ffIOOle of aminocarb willi S.A. 0.29] nei/mrole.
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Three types of awlicatioo. ¥.ere erployed, lJiz" trunk

implantation technique (TIT, tree Al), basal bark painting (BBP,

tree A2) and foliar painting (FP, tree A3). Detailed descripticos

of the three techniques used in the present stu::ly are given in

a recent p.lblicatim (S1llldaram et al 1977) and for the sake of

brevity, it is not repeated here.

'Ihirteen 50 9 foliage ~les \E.I'e collect:e:1 for residue

analysis fran the forr trees at various intervals fran 1 day post­

trea:tnent up to 89 days as described elsewhere (Surrlaram et al loc.

ai t. ). Pieces of bark, branch stalls, new arrl old foliage and rcot

sarrples were also collected fran different parts of the trees at

21 and 89 days post-treat::Inent to assess t})e; distributicn pattern of

aminocarb in them.

Extracticn and GI.C Analysis

~ foliage sarples~ ground in a fk:t)art machine, mixed

thc>rcuJhly and 20 9 aliquots lEl:'e used in the residue analysis using

the rrethodology reported by Sundaram et aZ (1976) except thet the

derivatization prcx::edure was anitted. '!he analytical steps included

solvent extraction, partitiati..ng, cleanup, and final quantitaticn using

a Tracor 550 gas c:lu:an3tograph fitted with a Hall detector (!blel 310).

'!he <XIlplete prooedure is given as an altline in Fig. 1.

n." gas clu:anatographic rrethod of deteDnining <¥TIinocarb

using a Hall detector in nitrogen m::rle has been developed recently at

this l.aJ.:x)ratory. The operating parameters are given in Table 1.
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The gas chranato;raph was standardized on the, same day as

the foliar extracts were analysed by injecting freshly prepared aliCjlDts

(2 - 5 ul) of anrinocarb standards in benzene, rreasuring the peak heights

and <X>1Structing a calibratioo curve by plotting peak heights (an)

against the narx:lgrCITIS of ami..ncx::arb injected. Quantitative results of the

extracted satples were obtained by rreasuring the peak height after

injection (2 - 4 ul), un:ler the sarre q>erating oonditioos, and reading

the concentration fran the prepared calibration curve. 'I11e average

recx:>very of aminocarb fran 20 9 aliquots of spiked spruce foliage at

1.0 to 2.0 wn levels were 85% with a coefficient of variation 5. '!he

GLC rneth:::xl is reasonably sensitive with m:i..ninnJn interference arrl is

useful for the analysis of anrinocarb in c:x:nifers at a mi.n.imun 0.2 FPIl

concentration level.

Liquid Scintillation COtmting

A Becknan IS-IOO liquid scintillation a::xmter was used. Aqueous

sanples were counted in 10 ml of cocktail 0 rO.5% diphenyloxazole (PPO)

And 10% naphtalene in dioxane]. Nonaqueous samples~ assayed in 10 ml

toluene containing 0.5% pro. C\lench corrections were made as described by

Sundaram et al (1977) and all counts were corrected for the backgrourrl.

AutoradiografhY

'!he plant materials (foliage, branch, stem, rcx:>ts, etc.) were

dried in a press roounted with absorbent paper. Further preparation for

autoradiogra(ily was similar to that described by Yamagu:::hi and Crafts

(1958). The X-ray film was exp:>sed to the plant sarrples for 3 weeks.
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Table 1

rns Olranatographic Pararreters

a: : Trarer (!ble1 550)

Detector Hall (!ble1 310)
(Nitrogen Irode)

Co1um 1.83 m x 6 nul 0.0. Pyrex
glass pad<ed with 6% SE 30
on Olrarosorb w, H.P.,
rresh 80/100

Solvent 15% lsoprc:paoo1 in
distilled water

Rate 1 mi/min

Tenp (OC)

Oven 210
OUtlet 280
Inlet 215

carrier gas (mi/min) He, 100

Gas n"" (mi/min) "2' 150

Attenua.tioo 2

Range 1

:Recorder : Linear instrurents, 1nN

Chart speed (rnVhrl 76

Fetenlion tine (min) 3.25



Table II

Concentration and Radioactivity of Aminocarb in Spruce Foliage After Trunk Injection Trea'l:m:!nt

Days After Arninocarb Concn. - fiji;ific Activity (nCifg
.;PPlication* (wn) CH3~ Extract Ether CHC13 EKtract Aqueous Phase Benzene Eitract

1 0.05 0.23 0.02 0.07 0.15

3 0.72 0.91 0.06 0.18 0.66

5 1.26 1.62 0.04 0.30 1.40

8 1.49 2.29 0.12 0.45 1.52

12 1.63 2.76 0.33 0.40 1.85

16 2.05 2.91 0.29 0.59 2.20
'"

21 2.28 2.78 0.36 0.72 2.15

27 2.16 3.36 0.41 0.68 2.20

34 2.25 2.99 0.39 0.76 2.14

41 1.39 2.64 0.22 1.02 1.65

50 0.89 2.71 0.29 1.42 1.05

64 0.42 1.89 0.14 1.02 0.72

89 N.D. 1.41 0.19 0.78 0.49

N. D. N:>t detected

r-c.i.nimun detection limit (MOL) 0.20 fPTI. Traces (T) represent belON' this limit.

* Date of "!'Plication, May 26, 1976.



Table III

Concentraticn and Radioactivity of Ami.nocarb in Spruce Foliaqe After Basal Bark Painting Treatment

Days After Application Aminocarb Conen.
(!'P")

Specific Actiyity (nCilg)
ah~ Extract Benzene Extract

1 N.D. 0.07 0.02

3 N.D. 0.10 0.04

5 T 0.18 0.10

'"8 T 0.20 0.10

12 T 0.20 0.13

16 T 0.19 0.09

21 T 0.21 0.08

27 N.D. 0.22 0.07

34 N.D. 0.13 0.04

41 N.D. 0.14 0.05

50 N.D. 0.09 0.04

64 N.D. 0.09 0.03

89 N.D. 0.09 0.03

See the footnotes in Table 1



Table IV

Ccnce.'1tr3.tio:r ane :;a<:li...:acthri:'y of Ami.nocarb in Untreated Spruce Foliage After Foliar Painting Treacrnent

Aminocarb Concn. Soecific Activity (nCi/g)
Days After Aw1icaticn (ppu} CH]CN Extract Benzene Extract

1 T 0.18 0.10

3 0.20 0.25 0.12

5 0.23 0.28 O.ll

8 0.20 0.26 0.16

12 0.20 0.27 0.09 '"
16 T 0.29 0.14

21 T 0.20 0.15

27 N.D. 0.12 0.08

34 N.D. 0.14 0.04

41 N.D. 0.07 0.02

50 N.D. 0.07 0.03

64 N.D. 0.07 0.02

89 N.D. 0.05 0.02

see the footnotes in Table 1.



Table V

Concentration and Radioactivity' of Arninocarb in Spruce Foliage After Trunk Injection Treatrrent

Days After .Ami.no::arb Conon. Specific Activity (>Ci/g) in tenns of pP!1 of J\minocarb
Al;:plication (PfIl1) Ql3CN Extract EtherjCH:l 3 Extract Aqueous Phase Benzene Extract

1 0.05 0.16 0.01 0.05 0.11

3 0.72 0.65 0.04 0.13 0.40

5 1.26 1.16 0.03 0.21 1.00

8 1.49 1.64 0.09 0.32 1.09 ,

12 1.63 1.97 0.24 0.29 1.32 '"
I

16 2.05 2.08 0.21 0.42 1.57

21 2.28 1.99 0.26 0.51 1.54

27 2.16 2.40 0.29 0.49 1.57

34 2.25 2.14 0.28 . 0.54 1.53

41 1.39 1.89 0.16 0.73 1.18

50 0.89 1.94 0.21 1.01 0.75

64 0.42 1.35 0.10 0.73 0.51

89 N.D. 1.01 0.14 0.56 0.35

See the footnotes in Table II.
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Table VI

lOngitulinal Translocaticn of J\minocarb in Spruce Tree*

After 21-Day Trunk Injection TrealJne1t

5alrple

NeoN Foliage

Old Foliage

Branch**

Bud""mnst

1\min:Jcarb Coocn. (ppn)

2.49

1.97

2.15

T

N.D.

Specific Activity (nci/g)
of aI3CN Fractioo

3.18

2.79

2.88

0.11

See the footn>tes in Table II

* 'Ole data represent the average of tx> replication. Variabili ty of
the values did not exceed ± 10%.

** 75 On sanples fran midcrown exclooing foliage.

t Collected fran rnidcrow1 twigs.
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ation
tark)

pH 7.5)
on

traticn

with
'G)

I Foliage
20g

Sorvall extraction with OJ sCN
Filtratioo.. !

Residue Fill:.rate*

Flash--evafX}ration
Acid/base partition
Ether-chlorofonn extracti

Organic IAqueous
Phase' Phase

Neutralization (
Benzene extracti

.. J.

Aqueous Benzene
I Phase* Phase*

Rinsin;J
NaCl (

Distill
(Dean-S

eoncen

'.J.C (Hall
detector) for
amin:lcarb

Fig. 1 SChe.matic representation of extractioo. and analysis of crni..occarb
in spnce foliage.

* SalTples used in liquid scintillation OOWlting. see Tables II to N.
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Fig. 3. Autoradiograph of spruce foliage sarrpled 2l-days after treatment with C-14 aminocarb by TIT.
Pressed. foliage on the left and its autoradiograph on the right.



•

Fig. 4. Auwradiograph of 21-day untreate:i spruce foliage after foliar painting treat:Irent using
C-14 aminocarb.



~
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(a) (b) (e) (d)

Fig. 5. Autoradiograph of foliar residues by TIT. (a) Presse:1 residue, (b) 21-day sanple, (e) 34-day
sample arrl (d) SO-day sartq?le. Note the increasin:.:r anounts of nonextractable radiolal::el in
the residue with time.
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RESULTS AND DISCUSSlOO

Translcx::ation anj Persistelce of Aminocarb in Spnre Foliage

Tables II, III, and IV give aminocarb ooncentrations found in

different foliar extracts of the three treated trees. ~ foliage: sanples

analysed fran the c~ tree shCMed 00 detectable level i.e., 0.20 ppn,

of t.lle:o insecticide and are rot recorded. here. '!he .insecticide o::ncentra­

lions are expresse:i in units of ppn (parts per million) for fresh \'\eight

of the foliage and the m:ini.nun detection limit that has been achieved

during this sbJdy by the use of a Hall detector was 0.20 J:P1l.

Fran t.ba results it is evident that absorptioo arrl translocation

of ami..mcarb into t:.I'E foliage is very high in TIT cxnpared to BBP and FP

treatnents. A gradual increase to a maxi.rm.rn of 2.28 RXTI in foliage

occurred in TIT at 2l-day p:>st treatment. After this perio:l, tiE trans­

located insecticide gradually decreased to helCM the detection 100 t

(0.20 wn) after 64 days. A s::rnewhat similar but diminished translocation

pattern was observed in foliar painting, sh:lwin:J a peak concentration of

0.23 wn of aminocarb (10 tilres lower than the TIT maximun) after 5 days

due to rapid cuticular penetration but decreased Jl"O'..Terent probably due to

absorption am dissolution of the material in cuticular waxes of the

needles. '!be little that is translcx:ated to the Wltreated foliage dis­

sipated rapidly belC1lY' the detection l.imi t within 16 days (Table IV). The

arramt translocated was ouch snaller (0.23 FPU) cxnpared to the trunk

injection treatment (2.28 ppn) even thcn.gh ca 510 ppn of the insecticide

was painted on the foliage (i. e. 153 rrg of aminocarb on ea 300 9 of

needles). Jb,.,1ever this is rot surprising since a considerable distance
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is involved in IrOVment of the insecticide rrolecules fran the brushed

foliage to branch stern, to trunk, am disperse::1 an equal distance via

branch stan to foliage. With BBP, ~er, ro detectable amirocarb

residues were present in the foliage (Table III). Either the insecticide

did not peretrate the corky outer bark layers (cortex) of the tree in

sufficient quantities due to inclusion in the resi.rxJus wax of the bal:k,

or the rrolecule hal \D1dergore rapid structural alterations by biocremical

processes within the tree.

The recovery an::1 dist.ribJtion of amirocarb in spruce trees as

determined by the GlC technique clearly daoonstrate that the uptake,

translocation and persistence of the material is related to the netin1

of awlication. Although trunk injection and basal bark paintirg

IOOthJdS are rot nomal routes of entry of an insecticide into o::ni.fers

under aerial spray operations, these experiments have given .iJnr;ortant

infonnatioo 00 absorption urrler different experin81'tal corrlitions.

Especially, TIT gave sore irrlication of the persistence of aninocarb un:Jer

1,n vivo CClllditions in spntee trees. Foliar absorption is usually consider­

ed the- nonnal ralte of a systenic insecticide entry into trees under

aerial spray coo:litions. '!he residue data cbtained in FP treatment

did rot crn.finn the systenic action of aninocarb. 'lherefore it could

be inferred that in aerial applicaticn of the insecticide for b~DIt

CCI1trol, espec=ially at qJerational dose levels of 0.07 kg AIIha, arn:i.oocarb

is not absorbed am translocated into otter foliar tissues fran surface

deposi ts but may be absorbed locally.

Distribution of Radiolabel in Spruce Foliage

Tables II and V s1xlw the disLribution of radioacliviLies in

orgauic am oXf1.leOllS fr"'lctions obtaine:'l fron spruce needles at various
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intervals after TIT, BBP an:) FP. Fran the pattern of radioactivities

ct>served, there is stJ:'org evidence for both abs:Jrption and upward trans­

location of am:i.n:x:arb in all the three treated spruce trees but the rate

am. tre am:xmt of novement, as ~inted out earlier, varied with the rocrle

of applica.tioo. Analyses of ~ aoetati.trile extracts irrlicated that the

maxi.rm.nl distribution of the radio1abel had occurred on day 27 for TIT and

BBP and on day 16 for FP treatments s:m:e the specific activities (,ci/g)

shcMed rrax:i.lTIa on these days and the nmerica.l values recorded (Tables

II to IV) >ere respectively 3.36, 0.22 and O. 29.

In plants, tw:J tissue systems are respcnsible for rapid m:::J'Je!TeIlt

of materials - the xylem and the phloem. In the xylem TOOVaYleI1t is in

gereral up..iards fran .ro:>ts to shcx>ts and leaves in the transpiratioo stream.

Phloem nr:wem:mt is fran foliage to roots in the assimilate stream. Current­

ly fran the region of TIT I the insecticide s1n.ll.d have ent:erErl the xylem

corduits in the stem, rooved upoiards in the transpiration stream arrl trans­

locate:! in the growing foliage. Prol:<lbly in BBP, the chemical did oot

penetrate the epidenni.s, cortex and ph10em tubes in sufficient art'Otmts to

enter the xylem vessels for up.rcrrd novenent thus acaJU1lti.n:J for the low

radioactivity observed in the foliar extracts (Table III). Similarly

with FP, rroverent of C-14 fran the awlication site was relatively low.

'Ib:! rrea.sured activity was also lCM, consequently either the chemical did not

pe1'etrate the need.le surface in sufficient anounts to be roobile, or it was

imnedi.ately lost by varioos physiochenical processes including volatilizatioo

and hydrolysis.

Assu:n:i.ng that the bulk of the radiolabels present in the: foliage

are soluble in acetonitrile, the neasured specific activities of this

extract (Table II) \',Quld give an irrlication of the translocated radiolabel
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in the foliage by TIT. Degree of uptake, foliar aceurulation am

dissipa.tion of radioactivity (Fig. 2B) in relatioo to the age of awli­

cation, corresp:mded closely with the me studies and exhibited similar

maxima awroximate1y on tIE sane day (day 27) as observed in gas chzanato­

graphic evaluation (Fig. lA). By cxxwertin:J the recorded radioactivity

of acetonitrile extract in "nanc:x:=uries (neil to dpn (1 nCi ,. 2.2 x 103 dpn)

an:! oalculating tIE radioL3be1s in tenns of aminocarb by using its

specific activity, tre concentration levels in ppn units were obtained

for the LSC ITeasureterlts and are given in Table V. carpa.ring the CCllam­

traticn levels obtained fran roth techniques, it <:X::lUld be seen that there

was a general agreerent up to 34 days post-treat:nelt (Table V - coll.rans

2 an:! 3). After that period deviations occurred be"""'" tlEse boO techniques

probably due to the fonnation of rretabolites with C-14 rroieties whidl.

were detected by tIE LSC but rot by tIE GLC technique used. Consequently

the quantities of radioactivity recorded during the later part of this

stOOy did not represent the actual aII'Olmts of C-14 aminocarb accurulated

in the foliage but also included sane cl'anical and/or rret.a1:x:>lic conversion

prcx:lucts containing C-14 rroieties. So far no attaTpt has been made to

identify am quantitate these degradation prOOucts. No such carpariscns

could be made for the BBP an:1 FP techniques due to negligible translocation

of tie insecticide in foliage observed for tlEse 0.0 methods.

Iongitu:linal Translocatioo of Ami..rxx::arb in Spru:e 1'ree

'I11e arrounts of ami.nocarb and radioactlvity remaj ning in the 21­

day tissues of foliar (old and new), midc:rown branches and roots after l'IT

are given in Table VI an1 the data strengthen the sl.JRX)Si too of qradual

flbsOTpt lcn 1111] acc-unulation of U1e deni.cal in the <JHrial P.'lrls (shooLs

nd thll I •.HlChe..C;) of t.~. tH~ated 'l(¥> through xylem t iHl'lJ..ort. 'fhe foliar
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residues obtained. are consistent with the earlier evidence (Surx)aram et a"L

1977 a.nj tie refereoces citro therein) that the insecticide am C-14 rroieties

are preferentially translocat..ro acropetally to newly develcping needles

ccrrpared to tre older foliage. 1he newly flusffld foliage up to 3 _s after

treatment cx:nta.i.ral ca 25% and 14% rrore of am:inocaI:b and radiolabel respective­

ly ccrrpared to the older foliage. Preferential aCCllfUl1ation of the taKicant

was also found in the thin branches (2.15 ppn) canpared to the grownup rlae<Ues

(1. 97 wn). en tre other hand root satples analysed sh<:>;ed negligible oon­

centration an:l activity of cminoca.rb am. its netal:xJlites irrlicating an in­

significant~ translocation to the roots via the phloem. lk:Mever,

altb::>ll1h the needles (xmtained reasonable annmts of ami.nccarb, the sprucE:!

buCl\..Qrm collected fran the foliage while feeding did oot contain detectable

levels of the chanical indicating that it was not translocated fran the

foliar tissues to the target insect in a bi.olcqically toxic fonn. Therefore,

translocaticn of ami.nocarb ard its degradaticn products am/or rretalx::llites

was awarently limited to the xylem \tthi.ch is oonsistent with the earlier

evidence cbtaine:l (Sundaram et aZ 1977) for other insecticides at this Institute.

Autoradiography

Autoradiography also indicated that absorption and translocation of

C14-ami.nccarb occurred reasonably fast. For exanple, C14-ami..ncx:arb \\BS absorb­

ed fran the: injected area of the tree trunk and translocated acropetally into

the grcM..ng leaf within 21 days after treatment, and a ITOVaJlent of C-14 teMard

the flushed folia:Je was visible in the autoradiogram (Fig. 3). Unlike the

TIT sarlple, the autoradiogram of the: foliage fran the FP treat:rrent CUltained

ooly a very 1"" arramt of translocated C-14 (Fig. 4). ~ tre foli_

fran BBP did not contain significant aroounts of C-14 prodocts to respond to

tf"w? x-ray film. Likewisp the: foliage samples fran thE· ("'heck tree~

negative response.
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~tabolisn of Jlrninoca:rb

'!be results on distributioo a.rrl degradation of ami..rw:x::arb falJ"rl

in spruce tree after Trr did not yield much information about the rreta­

boli3T\ of the insecticide and any such interpretation will be difficult,

canplex and speculative si.D:e no attenpt has been made at present to

isolate, identify ani quantitate all possible IOOtabolites fonned.

Amioocarb was gradually taken t4' and translocated into foliage at up to 2.28

wn after 21 days which then degraded rather slCMly, an:l essentially J"Dle

was detected on the final day (day 89) of sampling. IJuri.n.:J these processes,

the ma.terial has heel degraded either chemicallYand/or enzymatically to

fann organo (CH 3CN, ether-chlorofonn am. benzene) and water-soluble

products. Figure 2B sh:Jws the distribution of radiolabels in different

fractions during the experimental pericrl. The acetonitrile-soluble C-14

oontent, representing the total extractable radioactivity, in the: leaf

tissue, ii."K:reased with ti.Jre and reached a peak coocentratiCl1 on day 27 arrl

slowly dilninished. 'l'he genaral discernible distribution pattern of the

curve i.s similar to Fig. 2A in which aminoca.J:b ooncentration Cwn) is

plotted against tllre. Likewise scmewhat similar variations ~re observed

(Fig. 2B) for the l:enzene--soluble fraction representing at least theoretical­

ly the total intact aminocarb present, as a major o:::np::nent n the foliar

tissues, analysed on each sa:npling day. However. variations did occur

as ooo.ld be seen between the values in cnltlllnS 2 arrl 6 of 'fable V prcb3bly

due to the fonnaLialof varying anounts of benzene soltlbJC:' racHolabe]]ed

metabolites explaining the erratic results recoHl8d. 'l'he etJ)(~1 Inhldrofunn

soluble C-l4 fractioo s~ a s lighL inCl-f~Sf_' c.lu,l t hell J E:~na j ned a JnosL COl1btant

WJlPt~lS Ule water-soluble fra('t j"n inClbl~"lo(1 lqllli

hE I I eat;( If niJo:a.rb )f)(":f.~ntt I iUI"I. 1 U

,.' ,,,

'Il " L
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\laS a::nverted in the plant tissues into water-soluble metabolites. Olr

cbseIVations are in gcxx:l agreerrent wi th tlx>se of Kuhr and casida (1967)

and I\bdel-wahab et al (1966) who while studying the metabolign of

injected ami.nocarb in bean plants also foond water soluble netal:x>lites

fomro by hydroxylatien (chemical or enzyJllatic) en the N---fretbyl group,

on tiE! ring or on a ring substitutent with C-14 carbamate group intact

followed by conjugatirn. of the hydroxylated carbamate mainly as persistent

glyoosides. N:> atterpts were made in this study to characterize these

conjugates except that an autoradiographic study of the foliar residues

after acetonitrile extractiCCl, exhibited sene radioactivity (Fig. 5)

increasing with time, shOO.ng that serre of these rroieties are st:ron;Jly

adsorbed onto arrl/or absorbed a.rrl incorp:>rated into cellular structures

of the needles am. are unextractable by oonnal extractioo. prcx:edures

fortifying the above findings. Further experimentation is necessary to

confirm trese observations.

'!he stability or persistence of aminocarb paint.e:i on the foliage

was examined by collecting the treated foliage am analyshlg for the residues

present in it on tre last day (89 days post-treatn-ent) of tJx> experiment. Only

alxlut 13% of the initial deposit .level (5] 0 ppn) was found in the foliar tissues.

The rapid loss of tre eta-nical fI:rnl the treated leal surf;", 't. <..'OU1d be due: to

physical proce:sses such as volati lizaWCfl, hydrolysis, vsttlv inq arrl fbotolysis.

Likewise no significant change in the mechanism of toss is apparent for

amin::x::arb painted on t1"E basal bark of the spruce tree. 'I'he conifers,

especially spruce, readily degrade aminocarb either physio:.>chanically

or enzymatically once it is injected into the treE" or painted on it ard

He blh of dissipation mel the nature of n~tabol i t.es fornn] depend 1.:p:Il

<i1 i ('Uf- ("nvi rnrtl"f:"nta 1 ;'Inn hi {')(;tani cal fi'lcton=:. (', t I il ill) V nor-- rf'>8l'?o'lT'ch

i~; nl~cp.sMry In elur~idat:P. thP l~han.iSTl of (ljssipal i(,n <lTKI Il~tab.>lign
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of ami.ncx:arb fran conifers under nonnal weathering condi.ticns of a

forest envirorInent.
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