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Introduction

. Endotha'ﬂ has been registered under various. names for many uses,

mostly aguatic. Among them are Aquatha? Acce'!erate, Q«E‘iei s
Endothal, Bes«I-—Cate.

4'#‘

See pravious revfaws fcr

This is for uses on rice.

| The propasad tnleraace is 9.65 ppm on rice grain (as endothaﬂ) ,

pi rectians far use '

‘App'ly 2-3 lbs.. endothaﬂ a.e‘/acra 25 to so days after sewiag and .
after rice emerges from surface of water but »befere heading. Apphf

by afr or ground no more than :mce yeaﬂy.

_ Pmcauﬁ ons

fo not release water fram ﬂeoded fie’!ds uithin ‘26 days af app’ﬁca- R
tion. Do not use fish from treated water within 3 days of appifca~ - °
‘tfon. Fish will be killed by dosages above 0.3 ppm. Do not use

where fish are important resources.  Aveid contact uith or drift
to dasirabh p‘laats or crops to avoid injury. S

Dispose of away from uater sxxppﬁes by bur{al or mcfnerator 1n
approved places. , '

i scussion of data

e R S

The fo‘ﬂowing data appropﬁ ate to envi mmatai chemistry cansi dara- | ,

tions uera snbmitted by referenee. e
The sectfon enﬂt‘!ed ”Iafcmatien Regardmg Pa Eotfce 79-15 and s

" Potential Hazard to Applicators, Wildlife, and the Environment”

submitted with the Substantive Ameudment te Petitfon xos. 1Fﬂﬂ5
(zusms) of June 3975 ‘ -

2. Resi dues in water. fish. and other water crgaaisms and am- A

mals (Section ] of th'ls petition, pagas 3-13 to 9—53 and
b~67 to ﬁ»?ﬁ) $

3. Biggf):gniﬂcaﬂen (Sect‘!an D of Petitfan ﬁo zasms, :iprﬂ
1872). . -

3. ﬁetabaﬁsm (Section D af ms petitien. pases B~?7 to 9-9")
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3.2.1
3.2.1.1

3.2.2

3.2.3

3.2.4
3.2.4.1

. From PP TF11056 3/29/71

e

. . : gﬁu
2=

5. Duration of Biological Activity (Section H of this potition, 4
pages H-7 to H-15). B

Information regarding dissipation, movement, metabctigmg etc, in
terresttd¥ soil can be found in Petition ﬁo. 1F1105, December 1976
Section D, pages D-1 to D-18.

From the above list and from the 1ists of exhibits of data con-
cerning endothall found in EPA files and supplied previously by
Pennwalt the following studies have been found relevant to this
review:

On basic sofl metabolism:

From PP 1F1105 submitted 3/29/71 (but dated 12/1/70)

4 Progress Report on the Soil Behavior of Endothal - Oregon
. State University - 1963

10 Breakdown of Endothal in Soi] - Horowitz, M., Weed
- Research - June 2, 1966 ‘ 1

On sofl persistence:

2 Studies on Endothal Movement and Stability in the Soil -
Oregon State University

3 Movement and Persistence of Endothal as Influenced by
Sofl Texture, Temperature, and Moisture Levels ~ Comes,
R. D., et al, Journal of the A.S.S.B.T. ~ 1961

On leaching:

From PP 1F1105 3/29/71

2  Studies on Endothal Movement and Stability in the Soil -
Oregon State University

3 Hovement and Persistence of Endothal as Influenced by
Soil Texture, Temperature, and Moisture Levels - Comes,
R. D., et al, Journal of the A.5.5.B.T. - 1961

On hydrolysis:

From PP 1F1105 3/29/71

2 Studies on Endothal Movement and Stabflity in the Soil -
Oregon State University




3.2.4‘2

3.2.5
3.2.5.1

3.2.5.2

3.2.5.4

64 Pages 10, 11, 12, 13, 14, 17, 41 of Annual Report of July

‘From 7FOS706  3/23/67

253

N

3

5 Preliminary InvestigatioﬁS’cf the Behavior of Endothal in
Water - Oregon State University

From PP 1F1165 7/9/75

73 Disappearance Tables for Endothall in Water from Section 0,
Water Petition Hos. 1F1105 and 2H5016 . '

75 Disappearance Tables for Endothall in Water - Partial
Treatments from Section D of Water Petition Nos. 1F1145
and 2H5015

On degradation in water with suspended solids:
From PP 1F1105 3/29/71

(See 3.2.4.1, No. 5)

From PP 1F1105 7/9/75

63 Publication, "Persistence of Endothall in Aquatic Environment
as Determined by Gas-quuid‘Chromatography“ by Sikka

1873 to July 1974, *Aquatic Plant Control Using Herbicides
in a Large Potable Hater Supply Reservoir" by Schreck,
Department of Fisheries & Wildlife Sciences, VPI

73 Disappearance Tables for Endothall in Water from Section D,
Water Patition Nos. 1F1195 and 2H5016

78 Disappearance Tahles for Endethall in Water - Partial
Treatments from Section D of Water Petition Hos. 1F1108
and 2H3015

79 Residue Data from Endothall Aquatic Treatments from Section
- D of Yater Petition No. 2H5015

22 Endothal Derivatives as Aquatic Herbicides in Fishery
Habftats. Charles R. Walker, U.S. Department of the
Interior - 7/63 (disodium endothall - di di(i,H-dimethyl-
cocoamine)salt of endothall)

From PP 215016 5/1/72

37 Extracts from Fate of Herbicides in the Aquatic Environment
by H. €. Sikka, Annual Report October 1, 1970 - September 30,
1971 submitted to office of the Chief of Engineers, Department
of the Army, Washington, D.C. {also data on adsorptfon)




3.2.6

3.z2.7.2

3.2.7.3

3 . . e grEs st o
Four . . . . R o Leee W P I LTS N E TR SE A

. 5
an degradaticn in bottom sadiment: & : éi
(See 2.2.5.4 above, No. 37) ‘

Fish and aguatic organism rasidue studies including medel
aecosystems and field studies.

From PP TF1105  3/29/71 : N

9  The Uptake and Incorporation into Hormal Constituents
of C13 of Radicendothal by Fish - Oregon State Unfversity -
June 20, 1360

From PP 1F1105 7/9/75

67 Publication, %Wptake, Distribution, and Metabolism of
Endothall in Fish" by Sikka

65 Unpublished Report, "A Special Study on the Uptake,
Mstribution, and Hetabolism of Endothall in Catfish”,
Pennwalt Analytical Section

30 Results of Residue Determinations - Salt Water Orgamisys - %
Oysters, Clams, and Flounder from Section D of Hater Peti-
tion o, 2H5016

S Rt DT

21 A Special Study with 19C Labelled and Hon-Labelled Endothall
in Hater, Fish, and Crayfish from Section

32 Goldfish Feeding Study from Section b of Yater Petition
Ho. 245016 ’

38 Chromatograms - Fish (check, fortified, treated)

From PP 7F3570 3/23/67

22 Endotnal Derivatives as Aquatic Herbicides in Fishery Habitats,
Charles R. Walker, U.S. Department of the Interior - 7/63 (di-

sodium endothall - di 44(4,N-dimethylcocoamine) salt of
endothall) ;

[N
G

Endothal - Summary of Metabolic Studies with Disodium Endothall
on Different Organisms, Marvin L. Montgomery and Virgil H. Freed.
Separtment of Agricultural Chemistry, Oregon State University -
11/712/64

26 The Uptake and Incorperation into Normal Constituents of C14 of
Radioendothal by Fish, Agricultural Chemistry Dept., Oregon
State Upiversity - 6/20/60 (disodium endothall)}




3.2.8 On Crop Uptake ‘ , 5
From PP 1F1105 3/29/71
6 The Absorption and Metabolism of Endothal when Used as a
Post-Emergence Treatment for Beets - A Progress Report -
Oregon State University - February 13, 1361

7 The Absorption and Translocation of ¢!* Labelled Endotnal
in Red Beets and Spinach ~ Oregon State ﬁniversity

'8 The Distribution of C'* Radicendothal in Anacharis -
Oregon State University - June 22, 1960

| 14 Translocation of Assimilates and Phosphate in Detached
| : Bean Leaves - Leonard, 0. A. and R. K. Glenn - Plant
' Physiology - 1968

g - 15 Physiological Changes in Fruit Trees During Chemical
| Defoliation - Rakitin, Yu.V. and A. Imamaliev -

- K. A. Timiryazev Institute of Plant Physiclogy, Academy
i of Sciences USSR, Moscow - 1958
i 3.2.9 Effects on wicranrganfsms
| ' From PP 1F1105 3/29/71

1 Hicrobiological Examination of Endothall (letter. 7.
Lewandowski to Paul Munter, August 20, 1953) .

13 Studies on the Effects of Herbicides on Sei?lﬂitiificatian -
Debona, A. C. and L. J. Andus - Yeed Research - 1970

3.2.10  Effects on Endothall by microorganisms
| 3.2.10.1 From PP 1F1105 3/23/71

2 Studies on Endothal Movement and Stability in the Seil -
Oregon State University

11 Microbial EffeCt on Endothal - Oregon State University
(Letter, F. H. F. Au to 0. Keckemet - October 15, 1962)

12 Studies on Soil Bacteria (Arthrobacter globiformis) Capable
? of Decomposing the Herbicide tndothal - Jenspn, H. L.,
‘ ACTA Agr. Scand. 1965

3.2.12.2 From PP 1F1105 7/9/75

&5 Pub}ication, “Metabolism of Endothall by Aquatic Micro-
Organisms” by Sikka
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3.2.10.3 From PP 2HSB1S 7/1/72
(See 3.2.5.4, Ho. 37)
3.2.10.4 From 3F1416 2/1/75

2 Sikka, . C. and J. Saxena. HMetabolism of Endothall by
Aquatic Hicroorganisms. J. Agr. Food Chem, 21:402-405 (1573)
{See also-3.2.10.2-68)

0 3.2.11  Hetabolism
3.2.11.1 Frem,?? 1F1105 3729/

& The Absorption and Metabolism of Endothal when lsed as a Post-
fwergance Treatment for Beets - A Progress Report - erenan
State Uaiversi*y - February 13, 1261

2  The afstributiau of £}4 Radicendothal in Anarcharis - Oregon
State University - June 22, 1850

3  The ﬁgtake and !ncérgaratian iuto Hormal Consiituanis sfwﬁzé

of Radioendothal by Fish - uragan State University -

June 20, 1380 '

15 Respiration Studfes on Cotton using Endothall L-14 - GuiIT
South Qasaarc% Institute - aep*emﬁer 24, 1968

3.2.11.2 From 7F0870 3/23/67

23 Endothal - Summary of Metabollic Studiss with Disodium Endothall
on Uifferent Qrganzsms, Harvin L. Nontgemery and Virgil H.
Fresd, Dept. of Agricultural Chemistry, Oregon State University - -
11[12/54 ' o

From PP 2HSQ1G6 5/1/72

(See 3.2.5.4, No. 37} ;

(]
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, Hota: The reports referenced to 1F1105 December, 1370 (See 3.1)

: do not correspord to those found physically therein (as refzreaced
in 3.2.1.1.ff). Sinca thuse found are more appraopriate than those
referenced we conclude that an error in refarence has been made
which needs to be coerrectad. Cur svaluation is based on the data ;-
in our files as {indicated below.

G

3.3 The following have been reviewed racently, are pertinent for this
use and were judged adequate: '
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Residue data on Irrigated Upland Crops

3. Residues to be Expected in Crops from Irrigation w1+h Treated
Rice Field Flood Water

Residue Accumulation in Fish

11 Letter to E Bowles from J. F. Williams, February 8, 1974

12 Results of Residue Determination in Water and Fish

See review for 461449 on 3/14/75 for details
Condition of the data packages and internal methods of reference.

Due to the large number of separate submissions for endothall
conta1n1ng products, the volume of data submitted pertineat to
this raview is massive. Many of the studies are redundant,
however._ In addition, the numbering of the exhibits for the
company's internal use is such that some non-related studies
may have identical reference numbers. Exhibit "X," from one
PP 1F1105 this may not contain the same 1nfnrmat10n as xi

of another PP 1F1105.application submitted 2 or 3 years later.
Therefore, to—reducttorfusien.. our references in this review
will be to the index numbers of the referenced study found
earlier herein. Thus, “Progress Report on the S8i1 Behavior
of Endothal - Oregon State University - 1963" will hence be
referred to as study 3.2.3.1-4, when discussed with other
leaching data or 3.2.17144 when soil metabolism is discussed.(c.f.).

/ Soil Metabolism Studies

A radiolabel study using 14cq evo]ution was described in 3.2.1.1-4.
Experimental details were 1ac§ing Results qgra reported in CPM,

On 33% of the applied dose was recovered as '*C0o in 17 days.

Based on rates of evo]utlon, the greatest amount of decomposition
appearad to have occurred in the First week. It was also con-
cluded that the remainder of the radicactivity remained in the
soil as breakdown products which became "normal metabolic products
such as fatty acids.® These conclusions are not supportable by
the data. The soil was only described as a loam from E. Oregon.

Using the same soil and varying temperaturaes, it was found that
rates of CD, evoluiidn were reduced at 5°C. Low moisture con-
tent (less than 16% moisture} resulted in reduced CPM. These
data seem to indicate that microbial activity is at least
partially responsible for endothal breakdown.
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Further studies examined a varieiy of soils {ngﬂeﬁ¥@12 definad
according to usual requirements) for andothal loss ( €O evolu-
tion}. Some differences were noted among them and adsorntion

was fmplied as a controlling factor. The rates of 14002 evelution
and 5 adsorption tendad to bs inversely correlated for the various
sefls. Hicrobial populations in each soil wers mot taken into
account, Howevar, another sbudy did not corrohorate the affect
of adserption of decomposition.

These were preliminary studiss. The test orotocols were not
well described. Controls did not appear adequate. It fs d4if-
ficult to accept the conclusions based on this limited data.
The trend of tais work did seem to indicate that microbial
actlvity and/or soil adsorption might affect decomposition

of endothal. ' -

Angther study investigatad a formulation of endothal containing
an antioxident and a bactericide. At § Ibs./acre, svolution of
1409, indicated that at 10 days only 29% of the applied material
was evolved comparad with a control. It was concluded that the
adaitives reduced decomposition by the numbers seem comparable

-to thcse Tound in the first study (333 loss in 15 days). A
2

paralle) bieassay was run which seemsd to indicats that th
additivies did increase endothal persistence.

Other studles reported in this sams exhibit (3.2.1.1-4) includs
a setabolism study in which an aciive seoil {for endothall decom-
sosition) was extracted with an aguecus medium to remove micro-
craanisms, followino by incubation of endothal 4n the solution.
Ho endothal degradatien in the agueous medium was ohsarved.
Uegradation in solution with suspended sediment showed no
degradation in 25 hours but extensive loss thersafter (49 hours).
Hetabolitss (not {dentifiad) apmear o have bean dagraded also.
The intermediate products are thus not stable.

A separaie set of studlias using Isrzeli soils 3.2.1.1-10 also
indicated microbiological breakdown as a probable mode of loss.
Zivassays were usad and sampling was such t%at rate of loss can not
be estimated. A second study favestigated rapeat aprlications of
Z-§ kgfha. Gioassay data showad reduced persistence for the
second application (1.5 months after the first). The “enrichment”
is further svidence for microbial affects on decomoosition of
gndothail.

Conclusions: Though nona of the studies alons would be considered
adequate, the overall trend is such that microbial degradation ray
be considerad a major mode of less for andothal in sofl. The ques-
tion of affects of adsorption is not as strongly addressad. U8
cannot concur, based on thase data, that soil adsorption is a major

factor in sndothal loss. Mo anasrobic studies, ner ss, were done.

The reduced rates of Toss in aqueous soil solution imply some
sossible effect, hut oxygen tenstonnwas not measured. {Hote:
Summarigs of these studies appzar {n report 3.2.7.3-23 along with
agthers. Mo new data seems to gccur 1n this summarvy.)
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soil persistance. Sse 3.5 for other studies. Part of one study
{3.2.2-3) deals with persistence of endothal using bioassay as a
determinant. Treatment rate is & 1bs./acre on clay loam, sandy
1oam and sandy clay loam soiis. The report consists of 2 surmary
with no tabular or graphic data. The summary reported a difference
in response with different soils. The lighter seils permitted flax
germination after 14 days whila the ¢lay loam required 28 days.
"Inactivation” of endethal was “complete”™ at 42 days. Temperature
affacts were noted with "fnactivation” being 12 times more rapid
between 15Y and 20° when measured after 1 wesk.

Another study {3.2.2-2) employs a flax bicassay (reot length) to
astimata effacts om sell stability. Ths data are not presented
in sufficient detail %o be useful, They proport to show a half-
life of 4 weeks, but only two time intervals {2 and 4 weeks) were
asmploved. ,

Conclusions: These data tell us very 1ittla with raspect fo the
expected nersistence of endothal or 1ts metabolites in soll. The
assay systems were inadequate. The metabslism and persistence
studies fail to give data which would permit 3 description of the
time course or mechanisms of endothal degradation.

{.eaching

Using the same assay system as the studies on soil persisiencs
{flax root slongation) datz was obtained on endothall movement

in soil (3.2.3-2). Using a rate of 24 1b./A And 17 or 34" rain,

but only 1-2" for the 17 rainfall. Thers was not much difference
whather the rainfall was applied fmmediately or 2-4 weasks after
treatment. Additional siudies at 4 1bs./A and 1-4 inch rain
shewed that rainfall of 2-4 inches caused simllar effects and that
rate of application did not matter much. Hovement in sand was
greater thaan in clay.

Bndothal acid was compared with disodium endothal., At 1 1b./A

~and 1" rain the acid showed similar lsaching to that of 1 1b./A

of the disodimm salt. Clay 3and sand peneiration wers nearly
identical. A 4" rain with 5 1b./A of the acid formulation showsd
close correlation for the leaching in sand with 22 1h./A of tae
disodium salt but the clay retarded endothal acid mors than the
sodium salt,

Arother sat of studies (3.2.3-3) combined a soil column and
bicassay procedure. Eight inch columns were trzated with the
aquivalant of 4 15./A endothall and 2 surface inches of water
were aoplied. Sections were removed 1 day after leaching

and subirricated to permit germination of flax sseds. Green
weight of flax seeds 30 days after planting was used as parameler
of phvtotoxic affect.
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ot all data was tabulated. Reduction in weight was reported,

but the depth in the soil colusn to which endothal lsached was

not mentioned in some cases (sprinkler irrigation). Where tabular
data was available, sndothall was found to inhibit flax planted in
the J and 1/2 - 1-1/2 inch sprinklasr irrigated columns and in

5, 1-2 - 1-1/2 and 1-1/2 ~ 3 inch columms subirricated. 3Soil type
had some offect with Tighter soils pesmitting sadothall to wove awa
from the surfacs {as azvidenced by lower 3 inhibition at the surface{
as compared with a clay loam. -

Finally a graphical presentation of data on & inch columns revealed
that inhibition greater than 40 percent was shsarved at 4-5 and 6-2
inches for all 3 soils (sandy Joam, clay loam and sandy clay loam)
as well as for the sandy clay loam at 3-4 inches. These data did
not permit a determination of amounis of endothal movad, amounts

in lsachate, ner cent of appliad faumd at =ach layer, etc.

These studies give no indication of the rats at which endothal
moves throuah seils. They do suggest a very lzachable material,
but the degree of leachability is not resolved by the abeve
studies.

L
{0

Hydrolysis

Four hydrolysis studies have been submitted., OHe (3.2.4-2) was a
bigassay study of endothal effect on flax seedling ruet lsnath
aftar 10 days at varying pH. There was no difference among oH
4,3, 7, 3.5 or 10 at 2 ppm while 10% greater activity remainad
at z# 7-5.5 Tor the 3.5 ppm treatment.

A much more informative study (3.2.4-5) involved use of 7§C-1&belad
endotnal (4.5 ppm) in aqueous solution, in solution plus soil and
with the addition of a carbon source (sucrose). The solution in wz
water alone showad little breakdown in 3 days. Siightly more

rapid loss was noted when soil was present. Hith soil, water and
sucrose the rate for the first 7 deys was much sore rapid than

the other two with an anomalous slowdown between 7 and B days.
Additional dats reiterated the affacts of soil and carbon sub-

strate on sndothal loss implving & microbial mode of loss from

watar,

Plastic pools fillod with water. plants and fish served as simulated

sonds from determination of loss of endothal from water {3.2.4-73).

Half-Tives ware from 12-15 days with sharp drops at these times,

Residues wers analyzed by 6.{. Yarious formulations were smployed.

At least one was Hvdrothal 131, which 1s under consideration herein,

- Similar results were obhserved in the field using lakes and ponds.

g Twenty day half-lives ware cccasicnally Tound but 10-15 days was
 sore common.  (3.2.4-72 and 3.2.4-73).




(W]
*
W

~11-

Though the laboratory studies were generally inadenuate, the
numerous Field studies were sufficient to show that andoihall
does not persist in the aqudous phase of the ajuatic anvironment,

Dearadation in water haviag suspended solids:

Several studies on ratzs of less in natural ¥age aﬁd pond water
nave been made. Two were mepntioned above (3.8}, Additional
studies of this type dealing only with na*ura} ?ak# and pond
treatiment were included in the same submission 3.2.5.2-854 and -79.

An ianervstiﬁg study using twe types of assay {bicassay and colori-
petric) was presented in 3.2.5.3-22. Using plastic enclosures s a
farm pond to contain aquatic flora and bottom faunz the study
followed the time course of endothal less over 24 days. The rat@
of loss was concentration depandent, being wmore ranid at 2.1 - 9.3
pgm and slower above thuse rates. Plateaus were szen at the hﬁaﬁasa

ates between 10 and 20 days after which loss resumed. Analysis of
rﬂs?éues suggested inftial rapid absorntion by plants followed hy
ralease after plant decomposition began. This releasa eould account
for the plateau though the authors did not so speculate. Sipce the
chemical analysis was for the amine portion of the cocoamine endo-
“ualf“‘ﬁrﬁuration 135 very likely that natural products were
assaved as well as the pesticide. txeept for the lowest rate,
half-Tives for the pesticide were 7 days to 10 days.

Tﬂo studies are more pertinent o the nroblem of the aresance of
sadiment in flood rice fields. 3oth examined degradates in hydraseil.
In ona (3.2.5.2-63) both 6C and radiochemical means of analysis wers
used. In a pond the loss from water as measured by 10 showed the
S&?E plateay as abova whers, afier 39% loss. a nesfly level curve
gecurred betwesn & c 24 days followed by a rapic dacline %o zaro
from 24 to 22 ﬁavs. Hydrosoil Jevels seemed to increase slowly durdng
the “p?aaﬁaﬁ period then decline more rapidly than they srevicusly
had increased, The decline came at the same time as the recurrencs
of rapid Toss from water. Complete loss from hvdrossil took 2 ﬁeaks
fonger than the corresponding loss from water. fesulls usinc aguar-
fuzt vare sisilar with the uptake by sediments more obvious. The
radiolabel study revealad that residual’ éﬁ in starilecpond water vas
parent endothall. About 7% of initial andothall was logt fgem water
in 1 day, but the decrsase was Balanced by 2n increass in 7€ in the
hydrosail.
Another Ve st udy involved only hydrosoil (3.2.5.4-37). fvolution
of %0, was used as a detsrminant of endothal loss. The amount of
YAC rasTdue in the soil after 2 weaks was also Jdetermined. Identity
was deterninad by chromatography. In one wmesk 139 was wvalku as
€0, but the rate daclined g0 that 0% was ﬁveI\ee aftar 2 weeks.
AbBut 20-30% was “adsorbed® on the soil and could not ba. recoverad
by ethanol extracticn, but most of it was released by ’?!P} in
ethanol. The chromatocrashy revealsd 190 pesiduas (ot
wars sndothall.

b‘.}ali ’vg? :‘

{2
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 with endothall, do not lose residual

<12-

These studies indicate that endothal is Tost from cond water
rapidly {1-2 week half life) initially. There may he a temporary
decrease in rate of loss due to rerelease of endothall by decom-
posing target plants, bul the rapid loss is likely to resume
until no detectable residues occur in about 1 month. Hydrosoil
does adsorb endothall, but decomposition does seem to take nlace
so that loss from both water and hydroscil is seen to resume af-
ter about 3 weeks. Autoclaved pond w?ger and hydroscil treated

, but exchange the residue
hetween the two phases. This reinforces the apparent micrebial
nature of endothall Joss. , ‘

Adsorption:

Only one study specifically addresses the probiem of adsorption in

hydrosoil. Endothall was added at 2 and 4 ppm to two soils {un-
jdentifiad). After 1 and 4 days the adsorption was determined.
Haximun adsorption occurved at 1 day and was concentration dependent.
One soil adsorbed 90% while the other adsorbed 30% of the applied
endothal. Which soils was which was not determinable due to the
summary nature of the report (3.2.5.4-37).

The study reinforces data presanted eariier which shows that sediment
adsorstion is important to endothall joss from natural water. The
study does cast doubt that all types of sediment conditions have been
rasted, since the two soils varied so completely in adsorntion charac-
teristics. ' ‘

Degradation in bottom sadiments

(see discussions for 3.9 and 2.13)
Fish and anwatic erganism studies:

The largest number of pertinent studies deal with fish and/or other
aquatic orcanism residues. Some have been reviewed previously [see

pp 3F1416 (2/1/75)] and many are redundant. Therefore gnly the sig-

nificant findings will be discussed hersin. See 3.2.7 for a listing
of studias. ' :

Tae results of these studiss showed that, in short term sxperiments,
endothall did not accumulate in various types of fish., Only two
studies were lenger than 5 days. In each case where fresh water
fish were exposad the concentration in water was not kept constant.

The one long term exposure involved flounder which did not accumulate

endothall residuss (2.2.7.2-50). Oysters, clams and crayfish do not
accurulate arsater than 1X endothall at any time during the testis.
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Though none of the studies would be deemed adequate taken slone, cofe
L bined with each other and our knowledge of endothall percistence fn
Lo water and hydrescil the data {ndicate very limited ap@@rﬁ&naty ?@? E

B " endothal accumulation 1n aquatic aninals. -

L U

Crop uptake-

ithen used pre- or post-emergence with sugar beets, no endothal residue
is found in the treated crop, but radicactive residues are takenr up
from the soil. It was concluded that sugar beets totally metaboiize -
endothal (3.2.8-6). Endothal is also taken up in spinach (3.2.8-7).
Much of the labeled material in soil 1s not endothal extractable after
a few days. This second study indicates that uptake may rot be of endo- -
fhall but the label may be due to C0, fixatien. The conclusion was that -
4c Tabeled materials were natural p;oducts. : ,

The data prsented suggest no 1ikely problem to rotationa1 sugar beets,
: but residues in spinach might be a problem 1f endothal 1s present in

5011 after a rice use. The latter fs-not 1ike1y if the aquatic dissipa“‘
t1on data is accurate. R o ST = :

‘ Effécts on microorganisms

-Studies on effects on microbes 1nc1ude a summary of a Cﬁﬁfﬂmﬁﬁ&ﬁfﬁﬁ:
report {3.2.9-1) implying ne effect on the microbes p?eaent and a
study on soi] nitrification (3.2. 9-13) :

The- nitrification study was the common soil perfusion type. Endﬁthal;ﬁé,i
stimulated armonia oxidation whereas all other pesticides tested in- . ..
~ hibited the'prccess. Endothal had no effect on numbers, - '

These studies by themselves are insufficient to show the overaIT ef-
fects of endothall on microbes. However, the data below on microbial
degradation combined with the nitrification study seem to indicate -

' -that endotha11 is relativeiy innocuous. f?.~
3.1 Microbial Degradations' - ‘ : , ;ﬁmg;;g
. One study titled "Microbial Effect on Endothal® (3 2.10.1-11) s propmy
a study of effects of endothal on microbes. Though only a summary, the =
data showed little or no effect of endothal alone on gram positive bac~ %3

teria and on fungi gkhizogus and Aspergillus). Gram negativesand a Hﬂcrch
€occus sp. were somewhat 1nh1b1ted. ,

A more useful study by Jensen {3.2.10.1-12) showed that strains of the ;;;;
common Arthrobacter qlobiformis can be 1solated which readily utilize Stk
endothal as a carbon substrate. ; : , . .
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Another study (3.2.10.2-66) further examined bactericidal decomposition

. of endothall. An arthrobacter Sp. was isolated from a lake hydrosoil
which could utjlize endothall. Radicactive (14C) endothall was used as
substrate and 14¢ appeared in the cell fraction as well as being re-
leased as 14C0,. The products incorporating 14C included citric acid,
glulamic acid,” aspartic acid, alanine and probably phosphate esters.
In fifteen minutes the glutamate fraction had nearly 2/3 of the label.
The study clearly demonstrated that endothall is broken down by the
bacterial species and the ring labeled carbons show up as TCA cycle
intermediates implying strongly that endothall will be rapidly degraded
and resynthesized as natural cell products.

These data and others previously described for soil metabolism show that
- endothall is Tikely degraded by a microbial route and that it should
~ have a short persistence. Byproducts of endothall should be innocuous.

Those species isolated which effect degradation are ubiquitous soil
bacteria, ‘

Metabolism:

These studies, in animals and plants, support the understanding that endo-
thall is readily degraded by many species. A summary of early work
(3.2.11.2-23) showed that some crop plants rapidly converted endothal
residues to natural plant products. Similar results were found with two
species of fish (3.2.11.1-9). The following scheme was suggested.
P S _
’ g§j£~COOH Lo : ¥ - clﬁ.label
2]k FO . -
o alle.acidS.ff?gJ,:_“ R
N e
?”: Ta L . . c . . A . . -
Cl 051 'T"7}'51;y§?acids (acetate):“‘;* proteins apq amino aclds |
o T SR % carbohydrete and cellulose

Krebs cycle acids

Tl

. P A ds .
lipophilic compound s
7 (fats andjfattY.?9%§§ AL

We conclude that the'various'metabo1ism studies support this scheme under
aerobic conditions. Anaerobic studies do not seem to have been made.

Conclusions

Individual studies submitted in support of this registration are genera]]y
inadequate. However, the few adequate studies indicate that endothall is
probably an environmentally innocuous compound.
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The inadequate studies are those on soil persistence, Teaching and
hydrolysis. The data on metabolism in plants and animals, some 5011
metabolism data and the bacterial degradation studies of Jensen and
Sikka and Saxema all show a relatively labile chemical which readily
enters the Krebs cycle. Thus, under aerobic conditions, endothall
breakdown should be rapid. The individual fish accumulation studies
are all too short, but the trend is such that no accumulation seems
to occur.

The major lack is an anaerobic soil metabolism study. The studies
which show degradation in hydrosoil along with the field studies on
lakes and ponds suggest that under the conditions expected in rice
fields, endothall probably will degrade rapidly and not be present for
subsequent crops. ' 4

The conclusion that endothal will not persist is due to a conversation
with Dr. Francis Broadbent, U. Cal, Davis. He indicated that depleted

or even anaerobic conditions do exist early in the flooding period of

rice culture. Values of 1/4 the saturation value at a given temperature
are aexpected as the minimal concentration under normal conditions, but

the values may vary with temperature, depth of water and organic content
of soils and surface before flooding. Recovery of oxygen levels occurs
within 3-4 days usually, due to algal blooms and photosynthetic oxygen
and also elimination of decomposable carbon sources. Thus the period of
anaerobic conditions is short and aerobic metabolism is 1iable to dominate.
The only concern would be for the production of some identifiable meta-
bolite of endothall which occurs only anaerobically and which would be

of concern if taken up by subsequent crops. Such a hypothetical metabolite

 would have to be resistant to aerobic degradation and form very quickly

from parent endothall. Ho such metabolite has been reported and the
necessary characteristics to cause concern are improbable if the metabolite
occurred. Therefore, we conclude that such a hazard is minimal and the
lack of an anaerobic metabolism study is unimportant to this use in 1ight
of other submitted data.

Recommendation

No adverse environmental chemistry comments for this use of endothall at
this time.

An anaerobic metabolism study will be needed to support future uses. Such
a study should identify major metabolites or the natural constituents to
which endothall may degrade under anaerobic conditions.

Data on rotation crops will be needed for future registrations as appro-
priate. ‘
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