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Bean plants (f'hascohis mrr:!;vj t. V.TJT. Black Vnlcntine) and green ash seedlings
(Fraxlmts pcnnsylvanica Marsh.) were u-c^;,;.] v;ith j.-jblcthal concentrations ot 14C-cacodyiic acid
(hydroxydimcthylarsiiio o;udc) to iScCcn:.;::^ «f causciyiic add is exuded from the roots of plants.

The bean j iJants were treated v/ i 'h thra> di.Ycrcnt -concentrations of cacodylic acid
(specific activity, 17.4 fiCi/mg) in 0.5V. (v/v) Tv/ccn 20 applied in five 10-f.d droplets to each
primary leaf. Similaily, 100 iA of caocdyiic i.c;J/,ic?jiivasU mixture (0.012 jiCi) was applied to the
ash seedlings on each leaf of the j r j i r of leaves at Utc fourth node above the root collar. All plant"
were grown in 0.5-strcngih iloagZsiurs nt^i'lci':?. ';c!uUoa under controlled environmental condition*.

The presence of I4C was d:?cv;t.:d in Site nutrient solution of both bean plants and ash
seedlings within 24 hours following (iY<', '»;um!. The root cxudution of radioactive material incnased
over the 9- and 16-day sampling periods for iSac bt:an plants and ash seedlings, respectively. The root
exudation studies in bean plants showed i2.fi% of the total applied radioactivity was exuded J days
after application. For ash seedlings, the comparable rrde after 3 days was 2.7%. The cumulative root
loss of the total applied radioactivity for the bccui plntUs was 19.1% after 9 days compared to 9.6%
for the ash seedlings after 1 6 days.

In the bean plants, greater amounts of radioactivity were exuded with higher
application rates unless the amount of herbicide applied was sufficient to cause tissue damage or
growth reduction. When plant injury resulted, the exudation rate was inhibited even with an
increase in the level of radioactivity applied to the plant.

At the termination of the experiment, the nutrient solutions were spotted on Whatman
3MM chromatography paper and developed in two solvent systems (2-propanol:H2O, 7:3;
l-propanol:NM4OH, 7:3). The radioactive areas on the chromatograms of the nutrient solution
concentrate from both the treated bean plants and ash seedlings closely coincided with the
chromatogram of the l4C-cacodylic standard and the co-chromatogram of the nutrient
solution-standard mix. Therefore, it would-appcar that l4C-cacodylic acid is exuded as an unaltered
molecule.



I. INTRODUCTION 7

II. MATERIALS AND METHODS' - „ 7

III. RESULTS 8

A. Bean Plant Exudation 8

B. Ash Seedling Exudation 10

C. Chroma tograpliy of Nutrient Solutions 10

IV. DISCUSSION 12

LITERATURE CITED . IS

DISTRIBUTION LIST 17

LIST OF FIGURES

Figure

1 Cumulative I4C Loss from Roots of Bean Plants after Foliar Treatment with
100 pi (0.012 MCi) l4C-Cacodyiic Acid per Plant or 200 M! (0.024 MCi) per
Container of Two Plants 9

2 Cumulative ' 4C Loss from the Roots of Green Ash Seedlings after Foliar
Treatment witli 100 jLil (0.012 pCi) of MC-Cacodylie Acid per Plant 10

3 Areas of 14C Activity on Paper Chroniatograms Developed in 2-Propanol: H2O
(7:3) of (1) 14CCacodylic Acid Standard, (2) Nutrient Solution from Bean plants
Treated with ' 4C-Cacodylic Acid, and (3) (Co-Chromatogram) Bean Nutrient
Solution and l4C-€acodylic Acid Standard 11

4 Areas of 14C Activity on Paper Chrumatograms Developed in l-Propanol:NH4OH
( 7 : 3 ) o f ( I ) ' 4C-CacodySic Acid Standard, (2) Nutr ient Solution from Green Ash
Seedlings Treated with i4C"Cacodyiic Acid, and (3) (Co-Chromatogram) Ash
Nutrient Solution and l4C-Cacodyiic Acid Standard 12



THE EXUDATEON CF UC-CACODYL1C ACID FROM THE ROOTS
OF BEAN PLANTS AMD ASH SEEDLINGS

i. INTRQP.UCTION.

The last decade has seep 4Ji3 appearance of numerous reports on the root exudation of
cxogcnously applied compounds, inch:-.'tog herbicides and other substances that regulate plant
growth. The papers of MitcJidi and Lindcr,1 Rovira,2 a;id I;oy et a/.3 summarize the main areas o f '
experimental emphasis with rehtion to studies cmphiyins foliar applications of labeled compounds.
Although these studies'have covered a numb or of families of chemical compounds, no reports have
appeared concerning arccnic-ccmUtimns pesticides, 'lite organic arscnicals form a group of special
interest within this family of compound;; both because of their increasingly widespread use as
cotton defoliants and general herbicides and the controversy surrounding their utilization. One of
these organic arsenicals, cacadylic r.i;j (hydiy^ydiuscthylsrsinc oxide), has recently received
much attention, largely because of Us military siv.pksyment as an anticrop agent in Southeast Asia.
However, the nonavailability oftabde;! cicndylic acid h,v; posed a problem in studies concerning its
fate when applied to pto:its, T!tc;cforc, the recta; syr.lhcsis of l4C-cacodylid acid and its
availability to this laboratory init iated a scries of ['[tysiological and biochemical studies of this
compound in plant applications. This report represents one segment of a series of studies concerned
with the absorption, uptake, distrioution, and exudation of cacodylic acid and gives evidence for
inclusion of Ui* Ri^enics*5*. >r; rvr-t'w-* < r > f f . f j , ? f fiY>r> .-* r;.st"»«enA»« compound*-which sre exuded ^

< jtoi'rj plan I. root.;,

II. MATFRIALSAND.Mr.TnQpS,

Cean plants (Phazcohix vii'p.ari:-; L. var. Black Valentine) were germinated in sand and
transferred to pots containing 800 rnl of aerated O.S-strcnglh Hoagland's nutrient solution which
was replenished daily. Ths plants, two per pot, were grown in a controlled environmental chamber.
The relative humidity of the growth «turner '-us 5CM ± 5%; and the tempcratun?, 25° t 1*C. A
16-hour photopcriod of 1450 i 50 f£-c illumination at plant-top level was provided by a mixture of
fluorescent and incandescent lamps.

Uniform plants in which the first trifoliotatc leaf had just opened (6 days old) were
selected for use. Using a microlitcr syringe, sublethal dosages of l4C-labcled cacodylic acid (specific
activity, 17.4 fiCi/mg) were applied in five 10-jtl droplets to each of the five main leaf veins on each
primary leaf. Two series of plants were treated, each with a different concentration of cacodylic

1 Mitchell, i. W., gnd Llndcr. P. 3, Absorption, T;/>m!oc*tlcn, Exudation, ind MeUbolism of Plant Growth-ReguUling Sub*Unce*
In Relation Jo Rsd<Su«i. p,» 51-V6. !963. ia.RffvJac Rc/tcwi. VoJume 2 (Fttmrii A. GufitJwr, ed.).

2 Rovii», A. D. Plant Root £xw!at«s. Sol. R«v. .Jj. 33-38 (t3M).

3 Foy. C. L, l lurt t . W., end ilsk, M. G. Rcot Exw!»t;on of ru.-t Growth Rcgulatori. pp 75-83. 1971. In Blotltemkal
Interaction! Among Ptarti, Nadow! Acx',:;r,y ol txkr.m, W.^'-Jn^an, DC.



acid. The first scries received 100 .ul (0.006 AiCij of labeled caeodylic add per plant or 200 /ul
(0.012 pCi) per container of (wo plamn. and Uu- second scries received 00 pi (0.012 p('i) per plant
or 200 vl (0.24 ji(T) per container.

In order to make a further comparison of the effect of application concentration /MI
exudation, a third series of plants was treated in a .similar manner with a le thal . concentrat ion of
cold cacodylic acid (100 its, arsauc) in coro'-iisaiiotj wi th labeled cacodylic acid at a higher
radioactivi ty level (0.56 /uCH per plant or 1 .12 ,u('t pi.r container of tw> planh.

In Order to compare ihe exudation rotes of a woody species with those of ilu*
herbaceous bean piants, a fourth scries of f'.aw.-, v.as p:vp;:ivd u t i l i / i n g iisli seedlings as the lest
s|>ecies. The inclusion of the slower t'.rowinn weedy .specie.'! also enabled an experiment of longer
duration than was possible with the las lor j;rr.winvr: hc:in plants.

(ire en atf» wedlin^ < / • * • « . > ( ; < ; < • < p ; : > ! , ' • k'3>'i>, n ' l i .-inh ) obtained Irorn commercial
nursery stock were selected for use on U;i" b^n of u n i f o r m i l y of 'ii/.e (stem and root lengths of
approximately 40 and 25 cm. respeciiv;.!y. and 6 :o 7 whir ls of leaves). The ash seedlings were
approximately (> week:; old.

These seedlings were transferred to n u t r i e n t lo ln l ion cu l tu re in t l ie same manner and
under the same conditions a* previously desatba! i'or the bean pLinK The pair of leaves a t the
four th whorl above I he root collar on each pLnt was !rca£ed in the same fashion as the bean plants
w i t h a dosage of 100 u\ (O.Ot 2 w("i i ol Lilu-lcd eacoiiyiic acid.

At 24-hour i n t e rva l s , iln; n u t r i e n t y j i d S i n n was broupt l up to HOO ml and 10-inl
samplei were taken The exper iment covered a (VJ*-,y or ( > - d a j . .ampl inp period in the case of the
K'an plants and a tf»-day sampling period in tiu1 cast' of the ash seedlings. The n u t r i e n t solution
samples were evaporated to dry ness, brought up in 15 ml of sc in t i l l a t i on f lu id , and counted in a
NII kvir-Chicago Mark I liquid scintil lation anml-.T to determine the amount of I4C present. The
backgtound count was determined from n u t r i e n t solut ion samples of un t rea ted plants.

At the termination of the experiment the n u t r i e n t solutions of the treated plants
combined- filtered, and evaporated to u .VlfHol;] ( J^c r - . jw in vo lume. T h e volution was t f i e n -
on Whatman 3MM chromaloiuaphy paper and run in one of two solvent systems (2-propanol.M,().
7:3: l-propanol:NH4OH. 7:3). The n u t r i e n t solution from control plants was also
co-ehromatopraphed wi th labeled cacodyiic acitl s tamlard. Following development, the
chromatograms were subdivided by Uf values and counted in l iquid sc in t i l la t ion .

Ill, RfSULTS.

A. B. an Plant l :xudatbn.

The rad ioac t iv i ty of t in - mean v u m i i l a t i v c to ta l 14C exuded at each sampling period
from the second series of bean plants is shown in figure 1. Loss of 14C was observed wi th in 24



hours from all replicates and increased over the °4ay prwd w i f h the exception of a slight decrease
on the fifth and seventh days of sasnpSitfg She:-;,:, ^crs-caus may have been due to recycling of the
nutrient solutions into the plants themselves.

Figure I. Cumulative I4C f..o:.s from Roots of Bean Plants after Foliar Treatment
with l O O w l (0.012 nCi) uC-CaccdyUc Add per Plant or 200 a) (0.024 pCi)
per Container of Two Plants
V.tvh point represents the mean of &!x replications.

The amount of radioactivity ior>t by the roots increased from 4.5% of the total amount
applied at the end of 24 ho'^rs :o 19. V/c at the end of 9 days. Comparative values for 6-day bean
plant experiments u t i l iz ing a lower subkUu! applicat ion rate and a tenfold higher rate of
application with incorporation of coki eaco-Jylic acid at a.lethal dosage can be seen in the table. I t is
of interest to note t h a t greater amounts of radioact ivi ty are exuded wi th greater rates of application
unless suff icient amounts of herbicide arc present to cause tissue damage or growth reduction in the
treated plants. In the la t ter case, the exudation rate is greatly inhibited in spite of the large increase
in applied radioactivity.

Tjhl«. Comparison o-f the Effects of Differcnl Application Rates
of CactxSylic Acid on the Rate of Exudation from Bean Roots

at Days 1,3, and 6 after Application

Appbcation istc

•4c.

MCI

0.012

0.024

1.12

Arsenic

Kg

t.O

1.4

100.0

Exudation rat«
Day 1

CPM*

400

2355

36')2

Percent
of total
applied

1 .38

4.50

0«

\ Ony .3

CPM*

1445

6657

<} i $">

Percent
of t o t a l
applied

4.98

12.80

; "7

Day 6

CPM*

3054

8068

9896

Percent
of t o t u l
applied

10.60

15.50

1.66
J

1 C fM - count* JXT mimnt.



H. Ash Seedling Hxudalion.

The radioactivity of the mean cumulative total
the !<>-day ash sctfuHrig experiment is shown in figurt: 2.

exuded at wli sum pi ing period ol
;> - - . •""'

M

« K
M.

0

' •':.' .S

•—~*r^' i . , , , i. .. i . , ,+...., 4 , . i i i

I
«
t
t
n

^
f

|

figure 2. rumululive '*C Lo» from the Ruou of (Jrecn Ash Seedling* uf ter I'oliur

Treatment with IO<M(O.OI2 »iO)of l4(XVcoilylic Acid per Plant

Uach point reprewnti the mean of «ix roplice'lnnii.

Loss of '^C was observed within 24 hours from till seedlings and in erased over tlte
Kvday period with the exception of a slight decrease on the tenth day. This change in emmil;iiive
radioactivity at 10 days is not easily explained. A possible explanation is a sudden change in
recycling of 14C from the nutrient solution to the seedlings.

The amount of radioactivity lost by the roots, expressed as q percentage of the total
amount of radioactivity applied, Increased from O.l ' i at the end of 24 hoifrs to O.tV/f after K» days.

* • ('hrqmatotjraphy of Nutrient Solutions.

The areas of radioactivity on the chromatograms of the nutrient solution concentrate
from the treated plants closely coincided with the chroni:ito|!rams of C-cacodylic acid standard
and the co-chromatoprams of the n u t r i e n t solution-standard

Figure y> shows the areas of I 4 C a c t i v i t y on paper chroiiiatojiraniN of '^C-cacodyli.
acid standard, nutrient solution from the second scries of bean plants and a co-chromiitogram of
IKMII nutr ient solution and '^C-cacodylic acid slanditrd. ileveloped in 2-propanol I I ,() t ' .*>.
( luun\ato|!rams ol the nutr ient solutions from the ash v.vdlii!>;s run in th is solvent system yielded
wiv Minilar results. I ijiua1 4 sh<»ws the resulting areas o! mlio \ t t i \ i t y when the ('-ciuod^lu .uid
•i tandard and ash n u t r i e n t solution' were run in the l-propanol NII^OI! » 7 : 3 i system. Similar results
were also obtained from chromatograms of the bean lui i r ieoi solution developed in this sohenl
system.

In the ease of the ash nutrient solution clunmatoi'c.ims (fitnire 4), some retardation ol
the r a d i o a c t i v e aieas was evident when compared to the i h i , nn . i l op ra in o! the C-caeodylic .icid
• t tandaid. One to t!\e lel.itively long duration ol the ash sei'iUhiy expei t inent . the ni i l i ient solution

10



may have contained large amount* of salts and proteins exuded by the plants in addition to the salts
in the nutrient solution itself. Because of the,cljlyse agreement of the chromatograms developed in
the 2-propanol:H2O (7:3) system in the case o'f |*)p tJî fecdn and ash nutrient solutions and the
similarity of the nutrient solution chromatograrns and the cp-chromatograms run In the
l-propanoliHjO (7:3) system, this retardation is most likely due to the heavy concentration of salts
in the nutrient solution rather than the presence of a metabolite of the, cacodylic acid.
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Figure 3. Areii ?f I4C Activity on Paper <lnom»togrimi Developed in
2-Piop»nol:U20 (7:3) of (I) 14r-<-4unlylic Add SUndiird.
(2) Nutncnt Solution from Reun Planti Treated with
|l>C-C*codyUc Acid, ami (.1) (Co-Cliromutoaram) Bean Nutrient
Solution and HC-Cacody!ic Acid Standard

Valuei in CPM, corrected for background and counting
efficiency, are lignificaiuly above background at the 95%
confidence level.
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IV. DISCUSSION.

These studies revealed thai I 'M 'T <if the ' t o t a l amount of l 4(%-c;icodylic uciil applied l » >
bean plants grown in nu t r ien t solution is exuded af te r (> ihivs i" aiMutv and tha t , a l t e r In days. ' ' .(»' '
of the total applied >4C-cacodylic acid is exuded from the toots of green ash seedlings. This would
indicate tha t the rate of exudat ion of caanlylic acid from tyumty species may he considerably IONS
than its rate of exudation from herbaceous species.

In the only other reported studies on the exultation of lubeled herbicides from wouly
species, those by Reid and l l u r t t 4 on the e x u d a t i o n of M('-pictoram and I4("O.4.5-T from ash ami

Ki'Ml, (' I* I'., jnJ Iliull, W. Kiiul I \nd.i I Ion ul dv U»»il) I'funl. fni | i lKuiuiii , Nii i iu- .'•>



maple seedlings, the percentages of herbicide exuded arc less than those reported in these studies.
Their reported 8.4% of 140-2,4,5-T Exuded frpnr tftarije toplsifter 22 days is the only amount
comparable in magnitude to the amount of l4C-cacodylic acid exudsXl after 16 days from ush roots.
Moreover, the 8.4% exudation rate reported by Reid.and Kurtt \s the percentage of labeled
herbicide actually entering the plant leaf and therefore repYcsents an even smaller percentage when
expressed as percent of total applied radioactivity.

The existence of a greater number of published studies on the exudation of exogenous
compounds from herbaceous plants offers a somewhat broader base for comparison. A number of
these studies were also conducted with bean plants.

Mitchell et at.5 reported that the loss of >4Ca*mcthoxyphenylaceUc acid from pinto
bean roots was 16% after 3 days. This percentage is in excess of the 12.7% of cacodylic acid exuded
after 3 days as reported in this paper (figure I). Even greater losses of labeled Diazinon have been
demonstrated by Kansouh and Hopkins6 who report 68% loss after 2 days' duration in studies with
bean plants.

The contamination of soil by residues of substances exuded from plants represents a
potential problem with regard to influencing the growth of nearby plants or crops subsequently
grown in the same soil. Foy ct a/.1 report three substances, piclornm, dicumba, and 2,3,6-TDA. us
being the most potent of 31 herbicides tested with regard to causing injury to untreated plants
growing in the proximity of treated plants. They report 21 benzole acid derivatives, S phenylacetic
acids, and 5 picotinic acids or substituted pyridines which were excreted by bean roots.

The report of Foy eta!, represents an expansion of the two family classification of
exuded compounds reported by Mitchell and Linder.1 Likewise, the exudation of cacodylic acid, a
methylated arsenical, adds a new class of compounds which are lost from the roots of treated
plants.

Because cacodylic acid is an arsenic-containing compound, the finding that almost 20%
of the total application is lost from roots may initially seem to pose a problem of serious
consequence. However, these findings are bused on experimentation with nutrient solution cultures,
a situation which in all likelihood docs not reflect thai encountered in crops grown in soil.
Similarly, root exudation into the soil opens the possibilities of degradation by microorganisms,
complexing with soil ions, and the influence of climatic conditions. All of these possibilities could
render a phytotoxic exudatc relatively harmless tu other plants. In the case of cacodylic acid,

5 Mitchell, J W . Liitdct. P. J.. and Robinum, M. D. Mjclunlim of Hou! laudation ol a-McthoxyphenyUccllc Acid In the Betn
Plait. Bol fU» /.'.>, IJ4-I37 < I 9 6 I >

6 Kintouh, A. S. H . aad tloptim, T. L. DUiinun Abruption, Tumlocjiinn, «nd Meubolitm In Bean Plant*. J. Agr. food Them.



evidence exists both foi1 tnicrobial action,7 which itiay produce a more toxic resiiltio. and
complcxing within the soil.8* winch would make the arsenic unavailable and thus remove i ts
pliytotoxic capabilities.

In these studies, the ;miouu! of ar:;cn:c applied in the amount of labeled '.naterial used
is extremely low. The low application rate with 0.006 pCi per 100 pi contained only I pg arsenic per
200 pi. The 0.012 pCi per 100 pi treatment, which resulted in 19.1% of the total application
being exuded after 9 days, contained only 1.4 pg arsenic pjr 200 pi. When arsenic levels are present
that more closely approximate levels used in agr icul ture practices, the physiological and
morphological changes in the pUinJ greatly inh ib i t cxiuktion. liven wi th applications of extremely
hit'Ji radioactivity (0.56 pt'i per 100 pi), i.'ie iiu:iur,ion of 100 py arsenic per 200 pi resulted in only
1,6'/< of the total application being exuded after 6 days. Addi t ional ly , we find no evidence to
surest that the cxudate from Jhe caocdylic «cid plants contains any metabolite resulting from the
application of the methylated organic arsenical. Our results indicate that eacodylic acid is exuded
fiom plant roots as an unaltered molecule. This is of considerable importance since the
demethylated and inorganic forms of arsenic exhibit more toxic characteristics than eacodylic acid
which has an acute oral toxicity approximating that of common aspirin.

Mitchell and Under' in the i r 1 %3 review p;sptr slate: "There is no evidence t h a t root
exudation is a problem in soil contamination as far as the present use of growth regulating
substances is concerned." Tin's statement may still be valid. However, the consideration of more
recent reports such as this paper nnd those of Kovira2 and Foy ct at.* clearly show the need for
serious study in the allelopuihic effects of fuii.sr applied exogenous compounds.

' OuUi-njifr. I . , »ixl I l if t i lnbutiom. ('. ( l i > : ('Kiii'.'citun nl' Trlmelliyl . iMiu1 l>y l\nilitlhtiq hni-iianti' /Hi(i/'i'Aw/fi/'ti'i
kn'vtfttiliH. Ilim-hcm. l.M, I 757.|T'H (I'J.Ol.

s, R. ,and Ililliold, A. I;. Mmonicn: ;inil ;Vi \ i> . i t , uc nl Mi ' i l i . i iKMi tunu ic s in Soil, \\Vcd»/.^. 2W-304 (19671.

* W'mttvm. I . A. 'I he Cllfmlilry and 1o\lrily ol Aistnif in Soil, Unpublished I'll.I). | ) l<H' f ta t i i>n . t lnKvi» i i>- of Muiy luml . t 'olKyc
I'j.l Min-lunH. ltdtl'«ik. Maryland.



LITER ATI! p.

1 . Mitchell, J. W., and Under, P. J. Absorption, Transiocation, Exudation, and
Metabolism of Plant Growth-Regulating Substances in Relation to Residues, pp 51-76, 1963..
ID. Residue Reviews, Vol. 2, Francis A. Gunihcr (cd.), Springer-Veslag, New York, New York.

2. Rovira, A. D. 'PJant Root Exudates. Dot. Rev. 35, 35-58 (1969).

3. Foy.C. L, Hurtt, W., ami Hale.M.G. Root Exudation of Plant Growth
Regulators, pp 75-83. 1971. jn.Dtochcrnicai Interactions Among Plants, National Academy of
Sciences, Washington, DC.

4. Reid, C. P. P., and Hum, W. Root Exudation of Herbicides by Woody Plants:
Allelopathic implications. Nature 255. 2«> I (1970).

5. Mitchell, J. W., Under, P. J., and Robinson, M. B. Mechanism of Root Exudation
of a-Methoxyphenylacctic Acid in the Bean Plant. Dot. Gaz. 123, 134-137 (1961).

6. Kansouh, A. S. H., and Hopkins, T. L. Diazinon Absorption. Transiocation, and
Metabolism in Bean Plants. J. Agr. Food Chem. 16, 446-450 (1968).

7. Challenger, P., and Hi£ginbotto;n. C. The Production of.Trimethylarsine by
Penicilliiitn brcvicaule (Sctjpulariopsis brcvicaitlis). Biochcm. J. 29, 1757-1778 (1935).

8. Dickens, R., and Milbold, A. E. Movement and Pmi' ;cncc of Metliancarsonates
in Soil. Weeds 75.299-304 (1967).

!5



UNCLASSIFIED

(ier-uittr
'

ft^lKi.4'*».i«*TKV')W?W.£Tr*\t.^ *

*-t fit fi*,f?f, &-«v'v ff.-j /•'•'fj.Ti'i ?",',!?' , * * r "~ ^ i
. . . . i.

«rti<ii««tttw« A c t i v i t y fCftjiuau •(*••$.<&)

Commander, Edgewood Arsenal
Attn: SMUI-A-CL-V
Aberdeen Proving Ground, Maryland 21010

UNCLASSM U:l)

NA

Hit. EXUDATION OF "4C-CA€ODYLEC A
AND ASH Sli (IDLINGS

ROM T12E: ROUTS OF BEAN PLANTS

inry and cowplctrd tr: Twly 197'!.

Wii!ia»i A. Wells and Frank IJ.

O* **

March 1973
CO*. TKACt OM (i«*MY MQ.

NO.

Task No. ID56260SAD280I

liATR 4738

OVIIW1
'

NO'tl (Anf •»•« '.V»l M*|r

0. OltTNIHUTION (1'ATCMBNT

Approved for public release; distribution unlimited.

NOTtt

Vegetation control technology

It. •PONfOMINA Ml LI TAUT A C T I V I T Y

Bean plants (Phaseoius vulgarls L var. Black Valentine) and green ash seedlings (l-'ra.\hws
pcnnsvlvanica Marsh.) were treated with sublet hal concentrations of '4,C-cacodylic acid
(hydroxydinicthylarsine oxide) to determine if cacodylie acid is exuded from the roots of plants. The bean
plants were treated with three different concentrations of cacodyiic acid (specific activity, 17.4 jiCi/mgj in
0.5% (v/v) Twcen 20 applied in ilve- 1 0-̂ 1 'droplets to each primary leaf. Similarly,. 1 00 jJl of cacodyiic
acid/adjuvant mixture (0.012 pC'i) was applied to the ash sccdlinps on each leaf of the pair of leaves at the
.burth pode above the root cellar.-AH plants were grown in O.S-strcngth lloagland's nutrient solution under
controlled environmental conditions. The presence of 14C was detected in the nutrient solution of both
bean plants and ash seedlings within 24 hours following treatment. The root exudation of radioactive
material Increased" over the 9- and 16-day sampling periods for the bean plants and -ash seedlings,
respectively. The root exudation studies in bean plants showed 12.8% of the total applied radioactivity was
exuded 3 days after application. For ash. seedlings, the comparable rate after 3 days was 2.7%. The
cumulative root loss of the total applied radioactivity for the bean plants was I9.|tf after 9 days compared
to 9.6% for the ash seedlings after 16 days. !n the bean pb.a»s, greater amounts of radioactivity were exuded
with higher application rates unless Che amoun! of herbicide applied was sufficient to cause tissue damage
or growth reduction. When plant injuiy rcr.uStcd, the exuda«:nn rale was inhibited even with an increase in

!>»aril- At the tcrmiiiatio. ' j of She experiment, the nu t r i en t solutions
;jphy pspr-r and developed in two solvent systems

:3j. Tlis r^'Jioaciivc areas on the chromatoprams of the
twan phnts jr.J asJi seedlings closely coincided w i t h

^iil and the co-chromatofrani of the nu t r ien t

the level of radioactivity applied! to tin
were spotted on Whatman 3MM c!!vo:i".uicf.;
(2-prop.'i:iol.'H-^O. 7:3; l-propinohNH^On, 7:
nu t r i en t solution concentrate from both (be '
llic cbn7inalo{:r->m of Hie l4C-ocou\l;.;

mix. 'Il».-rcf«fc, it vvoylu t!:.*t K'-C-c:.-.;vI.>lic acici is exuded as an unulteicd |
niolrcuJc,
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