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Introduction

Applicant has submitted additional Environmental
Chemistry studies for Glyphosate (Roundup) .
Report'No.AMSL—0207, 6/5/78, R.D.. #181, Section J.

Solubiiity, Volatility, Adsoprtion and Partition
Coefficients, Leaching and Aquatic Metabolism of
MONO0573 and MON010l. 'B. B. Brightwell and J. M.

Malik. 2/78.

. The following.solubilities of parent compound

(MON-0573) and the sodium salt (MON0101l)
were determined at different temperatures.

MON-0101 ' MON-0573
153 50.80% . 1.34%
25% 49.16% - 1.57
35% 54.12% ‘ o 2.06
The vapor pressures of MON-0573 and MON-0101
deternined by the gas saturation method
at 45°C were 2.03 E +11 and 1.6 E+12,
-~ respectively. These values indicate that
'glyphosate and the sodium salt are non-
volatile from soil.
Partition coefficients of MON-0573 -and
MON-0101 in octanol-water mixture at 100 ppm
and 20 ppm are as follows: ‘
 MON-0573 MON-0101
20 ppm  0.0017 0.0012
100 ppm 0.0006 ‘ 0.0006

These values are extremely low and may be
used 'to indicate a low degree of bio-
accumulation.

Soil adsorption and desorption coefficients
were determined by equilibrating four soils
and two sediments with four concentrations

of MON-0573 og MON-0101 (0.1, 1.0, 10, and

20 ppm) at 25 C. Controls were run and
samples were anlayzed by LSC. Both adsorption
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and desorption data were treated by the
Freundlich isotherm which indicated that
both compounds were nearly completely
adsorbed at all concentrations by sediments.

Soil binding was dependent on organic content
with the least adsorption and greatest :
desorption being observed with soils con-

taining the least organic matter (sand).

Freundlich adsorption coefficients varied
from 90-22 for parent compound and from 115-
30 for the sodium salt. The percent desorbed
did not go above 11.5 for either compound

on all soils.

Leaching of 14C—MON-0573 (8 1bs/A equiv.) was
studied on 30 cm soil columns (silt loam,
silty clay loam, sandy loam, fine sand, lava
and volcanic ash) which were eluted with 20
acre inches of water. The leachate and 2 cm
'soil segments were analyzed by LSC and TLC.

MON-0573 did not leach readily - the gieatest
Tgbility occurring in sandy soil (20% of applied
C-activity). : ‘ ,

In an aged leaching study of MON-0573 and
MON-0 |0l where soil columns were aged 30 days
prior to eluting with % acre inch of water
for 45 days, leaching of parent compound and
degradation compound (MON-0573) was insigni-
ficant. ' : '

In soil TLC experiments MON-0573 and MON-0435

were classified as highly immobile.

Hydrolysis of 14C--M.ON-0573 was determined in

sterile water at pH values of 3.0, 6.0, and
9.0 at 25 and 250 ppm.  The sterile solutions
were incubated in the dark at 5%and 35°c for
32 days and samples taken at intervals of 0,
7, 14, 21, and 32 days were analyzed by LSC,
TLC, and HPLC. .

In addition three natural water samples,
ranging from pH 4.23 to pH 7.30 were treated

with 0.1 ppm C-MON-0573. filter—sterilized,
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incubated in the dark at 30°C and analyzed
at 7, 21, 35 and 49 days by LSC, TLC, and
HPLC. o

Glyphosate was stable in the sterile buffer
solutions with slow biodegradation occurring
in natural waters (percent recovery varied '
from 113-98). ' : '

Aerobic ag @tic metabolism was studied by
measuring CO., evolution from 0.1 ppm c-

- MON-0573. Dupiicate water samples were
analyzed by LSC, TLC, and HPLC with total -
recovery varying from 92-108%.

The most rapid degradation was cbserved in a
Sphagnum Bog, pH 4.23 with a half-life of 7
weeks versus 9-10 weeks for the Cattail
Swamp (pH 6.25) and pond water (pH 7.3).

In the aﬁgerobic aquatic metabolism study

0.1 ppm C~MON-0573 was applied to two water
and sediment samples. Samples were incubated
in the dark at 30 C and analyzed as before
(aerobic study). .The half-lives of MON-

0573 was 5 and 7 weeks in the Cattail Swamp’
and bog, respectively. The major degradate
in both studies was MON-0435 (aminomethyl-
phosphonic acid). '

Conclusion. The applicant has submitted
acceptable hydrolysis, adsorption/desorption,
leaching, aerobic and-anaerobic aguatic
metabolism studies. .

Herbicide Applicator Exposure to N-Nitroso-glyphosate
during application of Roundup Herbicide and Field
Re-entry. R. M. Kramer.. 4/78. .

- Exposure of pesticide operators during and after

(re-entry) application of glyphosate to N-nitroso-
glyphosate was measured. Results reported include
tank filling, spraying with boom, handgun and
backpack sprayers and re-entry at 1, 3 and 7 days
post-application. Measurements were made to
determine exposure by both inhalation and dermal
routes plus measurement of the spray solutions
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and treated foliage.

N-nitrosoglyphosate was not detected by HPLC in or
on any of the intercept samples. It should be
noted that the Ames test showed that N-nitroso-

- glyphosate was not mutogenic.iletabolism studies

of 22 different crops did not show the presence
of this compound and environmental studies
demonstrated that it is readily degraded in the
soil (+% = 9 minutes when exposed to light).

Metabolism of CP67575 in Representative
Vegetables and Rotational Crops. L. A. Suba 4-76.

10-25-77. ‘Report No. 406. »
A sandy loam soil and a silt loam soil planted
with carrots, cabbage, peas, and string beans

were treated.at the rate of 4 lbs./A with Ny
phosphong, - c-methyl glycine (glyphosate-" C,
CP67573~" C) 16-60 days after planting and
harvested 4-11 weeks after treatment. Rotational
crops (cabbage, string beans, peas, carrots and
sweet corn) were planted 1-23 days after harvesting
the main crops. r controls, similar crops were
planted to cheeX co, fixation from soil meta-
bolism. - '

Plant and soil samples were lyophilized, extracted
and analyzed by LSC.and GLC/MS. .
Results. The half-life of glyphosate in the
sandy loam was about 17-19 weeks versus 3 weeks in

_ the silt loam soil. Rotational crops in the

sandy loam showed an uptake of 0-0.26% of the

‘applied activity fg?m7edible parts while uptake in
the silt loam wasfbf’épplied activity in carrots.

The major degradate was aminomethylphosphonic acid.

After 31 weeks carrots showed residues of 0.37 ppm,
while after 17 % weeks pea pods had residues of
0.248 ppm. : ‘
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Conclusion. Since residues were found in these
studies, a field study using formulated product
should be undertaken to determine when residues would
or could appear in subsequent crops under actual
' . use conditions. From these studies we cannot be
' sure that the one-year restriction currently on
the label will be entirely adequate. The appli-
cant should examine uptake for intervals up to -

18 months.
3.0 Recommendations v
3.1 k, Applicant has submitted acceptable hydrolysis,

adsorption/desorption, leaching, aerobic and
anaerobic aquatic metabolism studies.

3.2 Applicant has submitted sufficient information
concerning the formation of nitroso compounds
in the environment. o
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