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7. Biological Degradation

It has been established for several years that the rate at which herbicides
disappear
e from the soil is largely dependent unpon their resistance to metalbolism
by soil microorganisms, |

Invironmental factors thaf influence microbial degszadation of herblcides are )
temperature, pH, moisture cdntent, oxygen content and organic matter or feré%ggi;§?6‘+7
Generally the mic robial population of a soil has its greatest capacity for
= degradation of herbicides under the following conditionst (a! a 8o0il surface
air temperature between 75 and 95 ¥3 (b) & soil pH between 5,5 and 7.5; (c) a
moisture content that is 50 to 70% of the water holding capacity of the socil;
(d) a skt well aerated soil that results from the plowing or loosening of the top
6 to 12 inches of soil; and (e) an organic matter content that yields a carbon
to nitrogen ratio of about 10:l resulting from the incorporation of plant residues
or organic fertilizers into the soil. Also, the addition ofI::g balanced mineral
fertilizers tends to enhance soil fertility and inerease microbial activity,

a. Phenoxy herbiecides

There is considerable evidence available to show that 2,4~D contained in
Orange (and White)}, is rapidly decomposed in most soils, The metabolism of this
herbicide in soil has been investigated more than any herbicide, Many bacter%a 2 )

[ have been isolated that are capable of usging 2,4«D as a primary energy source ;;).

If Z;A-D were applied to & moist imm loam soil under summertime temperature
(75 to 95 F) at o rate of 0.5 to 3 1b/A it would disappear in 7 to 30 days (33).
If applisd at prates of 4 to 55 1b/A it would probably disappear in one to thres
msrmi',hsi(lg)‘,(a ‘;1"”11‘ ZI;L-D were applied to the soil at a concentration of $00 ppm
(1;000 hb/A) and disappeared at a mmx rate proportional to the breakdown of
55 1b/A, the time required for inactivation is calculated to be 5.6 years. There
is no definitive field data availall e concerning the time required to detoxify

concentrations of 500 ppm or greater., However, some evidence indicates a more



realistic time for inactivation of 500 ppm woudd be one to g two years.
Soil microorganisms have remarkable adaptive powers and several people

have shown that microerganisma cagﬁ adaptation or mtatiorbaltezg' their

metabolic pathways for a more efficient utilization of herbicides, Colmer (/%)

found that the tolerance of bacteria to 2,4-D could be increased by serially

subculturing in increasing concentrations of the herbicide. Newman et al,aomt(3¢)

and Rogoff and Reid . (%§6) discovered that 2,4-D disappeared from soil more rapidly

with the second application. Walker and Newman (44) foqnd in laboratory tests

that 100 ppm 2,4=D was decomposed in three to five days. They noted subsequent

¥k treatment of the same soil with 1,000 ppm resulted in decomposition occurring

in 10 to 14 days. When microorganisms are exposed to a relatively high concentration

of a foreign material there is usually a lag period before utilization of the

materials begins. This lag period represents the time required for the microorganisms

to become adapted., In a soil freshly t?eated with 100 ppm of 2,4=D, 20 days iﬁﬁﬁip
n Wik 2¢-D

required for 807 detoxification whereas, the same soil previously treated wiskd—baning
oct W OrED

=seut 807 detoxificationﬁ?n there days (). 17,33
Persistence of 2,4,5-T in solls iz two to three times longer than 2,4-D ().
The addition of another chlorine atom to the 2,4-D molecule results in a compound
that is not readily metaholized by soil microorganisms. The metabolism of 2,4,5~T
by scil organisms has not been investigated ss much as 2,4~D metabolism. While
several bacteria have been isolated that degrade 2,4~D, very few organisms have
been identifidd as having the ability to breakdown the 2,4,5-T molecule ({ ).
Some soil microorganisms are quite susceptible to phenoxy herbicide concentrations
greater than 50 pp&?alSmith et al, (43) found nitrate and nitrite-forming organisms
infiibited by 100 ppm of 2,4~D, but recovery occurred in 10 to 40 days. At a con-

centration of 500 ppm recovery of nitrite organisms did not oceur 90 days after



treatment, Arnold et al. (4) found Aspergillus niger to be inhibited by 50 ppm

of 2,4=~D, however)the fungus seemed able to degrade the herbicide. The amounts

of phenoxy herbicides required to inhibit many microorganisms is very high.
Arviﬁj?ggﬁ;giﬂd that 2,4=D did not seem to inhibit three soil algae at a con-
centration less than 400 vpm. Walker and Newman @‘}) worked with a soil bacterium
requirdng 5,000 ppm 2,4-D for growth restriction, Johnson and Colmer (30) cbserved

that growth of Racillus cereus was inhibited by 500 ppm of 2,4~D but concentrations

of less than 5,000 ppm Lad little effect on Pseudomonas fluorescens, They
found concentration of 20,000 ppm of 2,4~D was required to completely Inhibit
gelatin ammonification is a soil suspension., Rogoff and Reid (39) isolated a

Corynebacterium sp.hggsithe ability to decompose 1,000 ppm of 2,4=D in 3 to 5

days. Shennan and Fletcher (Y2} subjected 38 species of soil bacteris, fungi

and actinomycetes to 2,4~D and 2,4,5-T at concentrations of 100 to 10,000 ppm,
Twenty-xix species were not inhibited by 10,000 ppm of 2,4-D, Twenty~four organisms
recuired 10,000 ppm of 2,4,5~T for growth restriction,

Other inférmation nseful in detéE%ining skl what might happen to the
microbial population when in contact with high herbicide concentrations is &he work
of Breaseale and fagm Camper (/f), They analyzed the bacterial, fungal and
actinomycete population of a soil that had received 20 1qfh/year of 2,4=D for four
years, The fungal and actinomycete populations were not affecteé?fhoweves the
bacteriaishowed a 50% reduction. Koike and Gainey (34) found that agronomic
concentrations of a mixture of activated diesel emulsion and 2,4~D did not i@hibit
nitrifying bacteria, Higher concentrations (50 1b of 2,4-D and 5,000 gallons of
the diesel emulsion) inhibited nitrification for 8 to 16 weeks. The total number

of hacteria increased,



b, By=Products of 2,4-D and 2,4,5-T bilological degradation

From time to time concern is expressed as to what might be the effects on
water supplies of the products of 2,4~D and 2,4,5-T microbial decomposition. The
reason is that phenols have been discussed as a possible by=product of decompostion,

Winston (60) studied the degradation products of 2,4-D and 2,4,5-T and concluded

that decomposition under natural conditions does not result in the formation of
the corresponding phenols. Phenoxy herbicides were found to decompose into carbon
diogide, inorganic chloride ions and water,

¢, Picloram

It is relativily well known that picloram is one of the most pergistent
herbicides. Goring &t al. (2%) sampled soils from California, South Dakota, Kansas
and Minnesota that had received from 1,4 to 4.2 1b/A of pmed picloram. Picloram
loases ranged from 58 to 96 % within one year after apblication, EEE}HEPgd
helf=1ives for picloram ranged froﬁ 1 to 13 months, Thelhighest congcentrations
were usually found in the top 12 inches of soil, At normal field apvlication

rate% plcloram may penetrate two to four feet in the soil WitZ:ggiPEZ? Pene~

tration occurring in light soils that are low in organic matter { ’). Grower @)
found the hifmimibfi half-life for 1 ppm of picloram to be about six months in a
heavy mmth clay topsoil,

Soil migroorganisms seem to exhibit little ability to rapidly degrade picloram,
Many microorganisms are capable of a slight degradation (1.2 to 0.2% ¢f 1 ppm in
63 days) but no organism has been found that can use picloram as a good energy
source (§3), Picloram is relatively nontoxic to a wide variety of soil microopganisms,

but a feﬁ such as soil algag)may be affected by low (50 ppm) concentrations (5).



Goring et al, (¥ found in several tests that picloram at 1,000 ppm did not
shhibit 28 soil fungi, 10 bacteria and 2 actinomycetes. They also found that
1,000 ppm did not appear to have a signi'ficant effect on the so0il microbial
population, WNitrogen transformation experiments showed that 1,000 ppm of piclomm
gave a 50% inhibition in the conversion of ammonium to nitrate, but the
conversion of nitrite to nitrate was not affected. Tu and Rollen (4} have also
gtudied the effects of m con soil fertility processes, Their results tend
to compliment those of Goring et al, (ﬂﬂ‘ild-in addition they found some stimulating
infivences when 1 to 10 ppm was applied/to the soil,

d. Orgenic arsenicals

There 4& very little information available on the interrelations between

Dicleens
organic arsenicals and microorganisms inthe soil. Biekens and Hiltbold (I8

monitored the breakdown of disodium methanearsonat‘é(;iigadifferent soils, They
concluded that methanearsonates are decomposed under serobic soil donditions and
that the a;mount of organic matter available for microbial activity has a direct
effect on the rate of decomposition, Von Endt et al., (48,working with monosodium
dethanearsonate (MSMA), also discovered that the amount of organic matter greatly
influences degradation of an organlc arsenical. In three weeks decomposi’_oion of
¥SMA was 10Z in a soil with 3,9% organie matter and 1,7% in a soil with 1,6% organic
matter. Arsenate was detected as one of the products of MSMA breakdown.

There is considerable evidence to indicate that f{ww or sodium
cacodylate may be partially converted to arsenic gases in the soil @_
methylarsine)/(2), These gases have a garlic tike odor and have often been /
detected whth soll fungl are grown in the presence of arsenic compounds !(2 ;\‘;‘f

However, the precise potential of cacodylic acld conversion and the subsequent

loss of arsenic from the soil by gas production is not clear at the present time,



Many microorganism%)can withstand high concentrations of organic arsenicals.

Zabel and @'Neif;"iund that 2,000 ppm of either cacodylic acid or sodium cacodylate
resulted in mimimal inhibition of two bacter ia and woufungi. Hunter (unpublished
data) noted a 50 to 70 % reduction in gravth of five soil fungi when incubated in

the presence of 200 ppm arsenic supplied as 1,570 ppm of the military herbicide Blue.
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TABLE 1, A description of the herbicides applied to Pest Area G-52%inc1uding military code,

trade name, common name and formilation,

it

Formula tion

Militarv Code Trade Name Common Name
Orange or Brush Killer 2,4=Dy 2,4,5-T
Purple

Pink 2:’43 S“T 2:1-&: 5"T

White Tordon 101 2,4gD, picloram

¥ixtures of the n~butyl and/or
isobutyl esters of 2,4=D (2,4~di-
chorophenoxyacetic acid) and 2,4,5-T
(2,4, 5-trichlorophenoxyacetic acid)

60% n-tutyl ester and 40% iscbutyl
ester of 2,4,5-T

10.2% of the triisopropanclamine salt
of picloram (h-amino,=3,5,6=trichloro-
picolinic acid), 39.6% of the triiso-
propanolamine salt of 2,4-D, and

50.2% irert ingredients {primarily
triisopropsnolamine )g




Comments
The literature may support certain techniques for disposal, but it
should be wvecognized that optimum conditions for disposla almost newer
occur, thus even the best xmxgmm recommmendations cannot account for all
the variables required f£or either minimum effects on the dnvironment
or the complete degradation of the agent.
for Orange
Military fommulation is different from the commerical formulation
for brush killer. The diéiference is in the esters. Likewise, Orange is
more concentrated., The difference in formualtion is what limits its
usd in forest programs. Of course, the current restréictrion on @xanx 2,4,5-T
prevents dilution of the formulation for use around homes and/or water

supply areas,

We must be concerned with the ultimate fate of these materials in relation

to their residual nateure in soil, potentlal for run-off in water , and their
@Cd{'{)f (ﬂ. Gy R 1 Y P Eer gt '
subsequent effect on the fuu&:uh‘in Q t L A

. .
a2t

The residual activity of the herbicide must eventaually be a function
of the coneentration related to the technqie employed for disposal. This report,
then, will attempt to show potential mechansims of disposal, and how certain

modifications car ke incorporatéd to enhance teh degredation (or technique},
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vas sssambled by Capt. J. H. Hunter, Ph.D. plant
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. DISCUSSION OF SOIL IMCORPORATION AS A
MEANS OF HERBICIDE DISPOSAL
‘fncinehation seems to be an ideal method for disposing of Orange
stockpiles; however, disposal by soil incorporation should be considered
for the following reasons: 1. Soil incorporation has definite cost
advantages, 2. Soil incorporation offers an alternative disposal method

"~ for those areas where incinerators are not availahle,

There is a great deal of information avajlable on biological hreakdown

of 2,4~D and 2,4,5-T in laboratqtjy experiments. Much of this information

is very useful for predicting what might happen when relatively high con=~
mtmims of 2,4=D or 2,4,5-T are _-appligd'to a soil moor-por'atim site.
Conversely a certain amount of caution must always be used when extra-~

' polating laboratory data to the field situation.

Until recently there was very little information cencerning the break-

© dom of 2,4-D or 2,4,6-T in a soil incorporation site. However, Iv. R, L.
__ | @mldirg (Bwir’ormmal Health Sciences Center, Oregon State University,
_'---_'_mllia, _Oregon, Prone 503-754=2814) is presently oorﬁucthxg field ey
ws on the use of sox.l ineomoxv&tim as a method for disposing of

_ ,h-l) ;md otrm emlpchmds. A portion of D, Gouldings annual progress
'mpm't is enulosed. ' |

| Bata obtained oh 8011 pemistema of la.me quantities of 2,u-D and
| ,#.'5-'-1_'-. ia also a_vaz.lahle from the Iglin AFB one square mile spray equip-

ment ‘test 'grid that was used fFrom 1962 to Septenbei" 1970, This area was

sprayed with approximately 21,265 gallons of Orange and 18,184 gallons

of Purple during a seven year period (1962-1969). 7The area also received

FOR OFFICIAL USE ONLY
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4,172 gallons of White hetween 1967-1970. Tn May 1370, plant bioassays
- mdlcatecl that the maximm concentration of Orange or Purple in the soil
was 5 ppm. If all of the 2,4-D and 2,4,5-T from the military herblcidea
had remained in the top six inches of the soil and had not decomposed
during the eight year period, then the approximate concentration would
have been 1,500 ppm combination of 2,4<D and ?,4,%T, In December 1970,
the maxirum detectable level of a combination « ?2,beD and 2,4,5«T in the
soll was 0.1 ppm. A concentration of Dioxin of less than 0.0005 ppm was
detected in the soil in December 1970,
One of the major advantages of soil incorporation techniques is the:
M alternatives availabl_e as to the selection of the site. Areas along
commmication lines, base perimetere, fire breaks, roadsides are all
pctential'diapoaal- sites. The site ‘should be level to avoid direct run-
off. The soil should be character-ized by having a pH greater than 6.5
- {either 'h&ttirvally or amended with 1ime) and an organic matter content of
“at least 18, Ide‘:ally.thé site should be plowed and fertilized before

herbicide application and then fertilized periodically after herbicide
incorporation, The aréa should be seeded with native gresses as soon as
herbicide l'evéls are law enough to allow for growth of the gfmss. Orange
(preferably that with a dioxin content of less than 5 ppm) could be incor-
pcmatgd either into alternate two-foo‘c atrips or sprayed evenly over an

' ma af a concentration of 500 to 1,000 ppm (2,000 1bs or 232 gallons per
m).l If, for example, & power line right-of-way with a width of 100 feet
was used, éppmximtely 4 drums/150 yards or 48 drums/mile could be incor-

porated. The incorporation could be done by use of calibrated spray rigs



S

mounted on military heavv equipment, In certain areas evaporation of
ester formulations of 2,4~} or 2,4,5~T might be a problem but in these

areas the herbicide cnuld be injected below the soil surface or plastic

covers could be applied.
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BIOLOGICAL DFCOMPOSITION OF 2,4~D AND 2,u4,5-T IN SOIL

Tt has been known for several years that the rate at which herbicides
disappear from the soil is largely dependent upon their susceptibility
to metabolism by soll microorganisms.

There is considerable evidence available to show that 2,u-D as cone
tained in Orange is rapidly decomposed in soils. The metabolism of fhis
herbicide in soil has been investigated more than any herbicide. Several
bacteria have been isolated that are capable of asing 2,4=D as a primary
energy source (1,2). | ‘ '

If 2,4~D were applied to a m;i.st loam soil under summertime tempera-

ture at a rate of 0.5 to 3 1b/A, it would disappear in 7 to 30 days (2).
| If applied at mtés of 4 t@ 55 1b/A, it would probably disappear in one
%o three months (3). If 2',u-'-n were applied %o the soil at a aarmm-
tien of 500 ppm (1,000 lblﬁﬂand dissppeared at a rate proportional to
. the breakdom of 6§ 1b/A, the calculated time is 5.6 years, However,

. ‘there is evidence that a more realistic time for inactivation of 500 ppm

o wuldbe one to two years or maybe less,
 Pereistence of 2,4,5-T in soils is usually two to three times longer
: 'chm 2,4=D (3}, and very few organisms have been identified as having
" the ability to break down the 2,4,5-T molecule (1).
Sdil.nﬂ.crmrganims have remarkable adaptive power and several people
have shown that microorganisms can, through adaptation or mstation, alter
théir metabolic pathways for a more efficient utilization of herbicides

(4), When microorganisme are exposed to high concentrations of a foreign



material, there is usually a lag period before utilization éf the material
begins. This lag neriod represents the time required for the microorganism
to become ddapted. Once breakdown is initiated and completed the soil then
retaiﬁs A capability for rapid breakdown. For exmmple, Audus (1) treated
a s0il with 100 ppm of 2,u«D and 70 days were required for 80% detoxifica-
tion arxi when the soil was treated again only three days were required for
80% detoxificatfon. Colmer (5) found that §,00G prm of 2,4-D was at first
irmibitory to a bacterium, but after subculturirg three times the organism
grew rapidly in the 5,000 pmm conbentration.. Hewman et al. (6} and Rogoff
and Reed (7) discovered that 2,u-D disappeared from soil more mpﬁ'.dly with
the second application. Walker and Newman (8) found in laboratory tests
that three to five days were required for decamposition of 160 ppm 2,4-D,

| but when the same soil was treated again with 1,000 ppm then only 10 to 14
drys were required for decomposition. Stojanovid et al. (9) added a min-
ture of 2,b-D and 2,4,5-T (similar to military formilation of Orange) to
-soil at a oonc:entmtmn of § tons/A (5,000 ppm in top 6 inches), Seventy-
eight percent of the herbicide carbon was given off as (202 in 56 days,

It also appears that mixtures of 2,“-1) and ?,4,5-T are more rapidly degraded
" than are the single campounds. _

R. L. Goulding is 'pn_asen‘tly conduéting field research with soil dis~
posal of waste 2, 4=D at rates as high as 1,000 1b/A. Ir. Goulding has
geen a marked reduction of 2, u-D in his plots during a one year pem.od
(paracml comunication).

There are some microorganisms that are susceptlble to phenoxy herbi-»

cides (2,u~D and 2,4,5-T) at cpnoentna'tions of ahout 50 ppm (4). However,
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 time, be degraded by alkaline, acﬁd, or metal catalyst treatment., However,
the_y'ﬁeither presented a time table for destruction nor data to substare
tiate their statement. Kennedy, Stojanovic, and Shuman (13), subjected the
herbicides 2,4-D and picloram to selected concentrations of five diffemnt
chemicals with the objective either to partially deprade or to decompose
the herbicides, Solutions of the herbicides were treated with three dif-
ferent oonoenti*atiqns of hydrogen peroxide, nitric acid, sulfuric acid,
godiwm hydroxide, or ammonium hydroxide, Thei: results indicated that only
sodium hydmxidé had an effect on the herbicides, The herbicide 2,4=D was
hydrolyzed to the sodium salt, while picloram was decarboxylated and the
chlorine present was mpla.aéd by a hydroxyl group. The bioactivity of these
pr'ocmﬁts was not evaluatec_i,’ but presumably, 1n the case of 2,4=D, the her-
bicidal activity was not altered. They concluded that acid or alkaline
hydrolysis was not complete in any case for the lengths of time studied

(24 to 36 hours), N. A, Hamme (USAF Armament Laboratory, Eglin AFB,
Plpr‘id;a, unpublished -daté) determined if the herbicidal effects of Orenge
o could be'chemicfﬂly destroyed by oxidation and/or hydrﬁlysis. Ezght chesm
i&alé (benzyltrimethyl ammonium mefhoxide, calcium hypochlordte, lithium
hydzwide, potassi\qg{ permanganate, sodium hydrdxide, axrimniun hydroxide,
sodium bisulfite, and tetramethylammonium hydroxide) were. added tc separate
aolutid‘ds  01' Orange, mixed thorrx@\ly on a mechanical shaker, allowed to

" set a minimum of 24 hours, and then biocassayed for herbicidal activity by
spraying tomato plants, H-i-i_. results ahwed; as determined by bioaasay'
technic{ues,- that no appa:ént degradation of Orange ocourred in the 'pmsence
of any of the chemicals tested.
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EFFECT fND PERSISTENCE OF HERBICIDES
APPLIED TC SOIL INM PUERTO RICAN FORLSTS

G. C. Dowler, W. Forestier, and F. H, Tschirley
FEEEX WEED SCIINCL 16:45-50, 1962
United States Department of Agriculture

Inseparable from the blological effect of herbicides applied to the soil
are their movement and persistence, Factors such: s rainfall, physical and
chemical characteristics cof the soll, microorgandsms, chemical characteristics
of the herbicides, and methed of application may influence herbicidal
movement and persistence.

The soil tyvpe at the Guanica Commonweslth Forest is Jacana clay., It
is an alluvial soil normally less than 36 inches deep, with very low
permegbility. The vegetation is xerophytic. The annual rainfall is
approximately 30 inches, which occurs largely from July to Qctober.

The soil type at the Maricao Commonwealth Forest site is Nipe clas,
a permeable, well-drained, lateritic soil derived from serpentine., The
vegetation on this site i1s moist tropical forest, Mean annual reinfall is
estimated to be about 90 inbhes and is distributed throughout the year.

The soil type at the ITaiaillo Nation Forest site is Low Guineos clay
loam, a plastic clay with poor internal drainage., The vegetation is a
trdplcsl rein forest with & meen annual rainfell of over 100 inches, The
highest rainf:1l normally occurs from July to October, but droughts are
unknown,

S0ils, 2s described above, were treated with 3, 9, and 27 1b/A piclorm,
The downward movement of the herbicide and its persistence in the soil were
studied by sampling 3,6, and 12 months after treatmert . Samples were taken
in depth inerements of 6 inches to a total depth of 48 inches.. The soil
ssmples were bloassayed using cucumber,

Results indicated that after iImt two years residues of picloram were
detectable, The persistnce of the herbicide wes greatest in the driest
area {Guanica) and least in‘he wettest area (Imguillo). One yecar after
application, the residue of picloram in plots trested at 27 1b/A rcmained
in relatively high concentrations at gll test sites, as determined by
the cucumber biocassay %esi. The presence of picloram in plots treated
at ¢ leA could be ensily detected 1 year after treatment, but the concentrstions
were about 10 times less than in plobs treated with 27 1b/A. The residue
data for all locntions indicated a tread for all the herbidide to dissipate mare
rapidly in the top 12 inches of soil,

There did not appear to'e zny relation between herblicid:l residue and
invading species. TFor examplp, several species such as Psychotria berteriana
were extremdly susceptible to initddl application of herbicides, but tray
were found on all treated plots 12 months after application.
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108S OF 2,4-D IN. WASHOFF FROM CULTIVATED FALLOW.LAND

A.P. Barnett, E. W, Hauser, A. W. White, and J. H. Holladay
WEEDS 15:133-137. 1967
USBA, ARS

Quantitative information concemning the movement of herbicides
in washoff from agricultural lands is needed. [{The term “washoff"
is used to describe the water-soil mixture as it erodes from the
land and to distinquish it from its separat e parts, i.e., runoff
and eroded soil.

Quantitative measurements were made by cucumber root biocassay
of 2,4-D w:ntained in washoff from cultivated fallow Cecil sandy
loam s0il, Formulations of 2,4-D included iso~ocgyl and propylene
glycol buty ether esters and an alksnolamine salt of the ethanol
and isopropanol series. The 2,4-D applied at rates of 2.2 and 4.4
1b/A was assayed irwashoff and as residue in the soil. The
concentrations of 2,4«D in washoff were.positively correlated with
the rate applied, were greates early in each storm, and decreased
with duration of the storm. The iso-octyl and butyl ether ester
formulations of 2,4-D were f ar more susceptible to removal in
washoff than the amine salt. When the amine aalt was used, 2,4-D
concentrations were less than 1 ppm in the washoff, even in the
early stages of runoffl, wmherexzameexkrekrxazki whereas concentrations
of 4.2 ppm were measured using an iso-octyl ester formulation of
2,4-D., When a direct comparison was made between the butyl mkasrkx
ether ester and amine salt ffighns of 2,4-D,ester or amine losses
were respectively, 13 and 4% following a l-year freguency storm
and 26 and 5% following a 100-year frequency storm. Soil biocassays
showed that most of the 2,4-D remained in the surface 3 inches of & il.

TR ——

The differences observed in the susceptibility of the asmine and

ester sources of 2,4-D to loss by washoff probably are related to the
hysical properties of the applied so¢lutionsg. Aldrich and Willard
Aldrich, R. J. and C. J. Willard. 1952. Factors affecting the
preemergence use of 2,4-D in corn. WEEDS 1:338-345) pointed out that

the amine forms a true solution with water, wheras the ester is
relatively insoluble and forms an emulsion. They observed that the
amine formx leached more readily from soil surfaces than did the ester.

This would suggest that the ester form, by being retained at the

soil surface, would be more subject to losses in washoff.



Research currently in progress by this laboratory
(Harrison ¢nd Young) has indicated that activated charcoal is
effective in reducing the biological zetivity of Orange in sandy
soils. Concentrations up to 8 gal/acre were completely in-
activated by 8000 1b charcoal/acre in bioassay experiments.
According to these data, charcocal could possibly be used as a
means of holding Orange in the soil without causing biclogical
damage While it is being degraded by microorganisms, It might
also he used as a barrier bensath the soil toe prevent herbicides

from leaching into water supplies.
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