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a. Administrative
This study can be considered ANCILLARY.

Field soil dissipation of [phenyl
(U) “Clmetsulfuron methyl on United States and Canadian soils.
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---------------------

Staff Scientist

Task Leader
Staff Scientist

Project Manager

Although the study provides

some: information on the dissipation half-Tives at different sites,
the depth of sampling (35-cm maximum depth) was insufficient to

define the extent of leaching of metsulfuron methyl.

In addition,

the soil was analyzed solely for parent metsulfuron methyl and total

residues; degradates were not isolated/identified.

Data to support

storage stability of frozen scil samples were not provided.

Four of the test sites were in Canada.

Although the sites were not

in within the United States territory, they are in areas adjacent to
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states in which metsulfuron me
wheat and barley.
provided a comparison of the Canadian sites with typical use areas
within the United States {soils, climate, agricultural practices,
etc.). : _

b.  Scientific

Terrestrial Field Dissipation
labelled material at a rate of 100 g ai/ha,

(as first half-lives) of:

Application

Akron, CO (Site 1)
Silt loam; pH 6.9; 1% CM

Akron, CO (Site II})
Silt Toam pH 8.2; 1.2% CM

Fargo, ND
Silty clay loam; pH 7.6; 5.3% OM

Kimberly, ID
Silt loam; pH

Stettler, Alberta
Sandy loam; pH 6.9; 4.4% OM

Swift Current, Saskatchewan
Silt Toam; pH 6.1; 1% OM

Saskatoon, Saskatchewan
Silty clay loam; pH 6.2; 1% OM

Fisher Branch, Manitoba
Silty clay Toam; pH 7.8; 6.4% OM

thyl (ALLY) is used to control weeds in
In such a case, the registrant should have

- This study, conducted with the phenyl-

Fall Application

2 months
96.5*

3 months
96.5°

10.5 months
103.0!

‘7 months
72.4¢

* Total,cuﬁulative precipitation {cm)

In generai{'dissipation was fast

to characterize residues moving through the soil prof
of the steel pipes was only 35 cm,

showed dissipation rates

Spring

1.0 month
75.1%

1.5 months
75.1°

1.5 months
73.5!

7 months
53.3!

2.5 months
31

1 months

43.7*

I month
53.6%

1.5 month
92.2!

er in more acidic soils and when the
product was applied in the spring.

In most cases movement of radioactivity
to Tower depths was observed as a function of time.

the study did not provid

No attempts were made

Since the depth
e information of

. residue movement beyond 35-cm. However, it is feasible that residues could
move beyond 35-cm depth. The study did not present data on site

temperatures (including soil temperature).

-was not indicated.
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An earlier study conducted at a rate of 1 1b [ai]/acre of phenyl-labelled
material in Delaware, North Dakota, Florida and Mississippi indicated
breakdown within 1-4 weeks; the metabolites identified in soil were methy)
2-(aminosulfonyl) benzoate, saccharin and 2-(amino-sulfonyl) benzeic acid.
Cylinder depth was 38 cm. Accession #072767.

DOLOGY
Eight test sites, four in the United States and four in Canada, were
selected for study. The U.S. test sites were located at Akron,
Colorado (sites I and II); Kimberly, Idaho; and Fargo, North Dakota.
The Canadian sites were located at Stettler, Alberta; Swift Current
and Saskatoon, Saskatchewan; and Fisher Branch, Manitoba (Table 1).
At each test site, ten stainless steel cylinders (10-cm diameter, 38-
cm length) were driven into the ground in a bareground plot (3 x

4 m); the rim of each metal tube protruded approximately 3 cm above
ground level.

Uniformly phenyl ring-labeled [*CImetsulfurcn methyl (radiochemical
purity 98%, specific activity 8.62 uCi/mg, du Pont), dissolved in
acetone (containing 0.1 M ammonium carbonate at 0.5%) was uniformly -
applied at 100 g ai/ha (83 ug/78.5 cm’) to the surface of the soil
within the cylinders. The test sites in the U.S. were treated twice,
one set of cylinders was treated in early November 1982, and a second
set was treated in May-June 1983; the Canadian test sites were
treated only in June 1983 (Table A). At the time of treatment, 5.0
mL of the test solution was applied by pipette to the surface of each
soil column; after the acetone had evaporated, the soil surface was
wetted with 50 mL of water and covered with approximately 1 cm of
fresh soil. Entire soil columns were collected for analysis at
various sampling intervals as outlined in Table B. Each soil tube
was dug out of the ground, capped at both ends, labeled, frozen, and
shipped on dry ice to the analytical laboratory where they were
“ei%her analyzed immediately or stored frozen at -25 C until
analysis",

At the analytical laboratory, each cylinder was thawed to room
temperature, and the soil column was extruded and divided tnto 0- to
5-, 8- to 12-, 12- to 22-, and 22- to 35-cm segments. The soil
segments were air-dried at room temperature for 2-4 days, then ground
and homogenized in an electric grinding mil1l. Duplicate portions
(2.5 g) of the air-dried, homogenized soil segments were analyzed by
LSC following combustion. Soil segments determined to contain
significant levels of radioactivity were retained and frozen; those
with only background levels of radioactivity were discarded.
Aliquots of the soil segments or the total segments (200-1200 q,
depending on the total I*C analyses) containing >10% of the total
radioactivity in the soiT tube were transferred to glass columns (5-
cm id, 30-cm length). For the soil samples from the immediately
posttreatment to 1 year posttreatment sampling intervals only,
acetone:0.1 M ammonium carbonate (90:10, v:v) was percolated through
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the soil overnight at room temperature at a soil:solvent ratio of 1:2
(w:v). These acetone:0.1 M ammenium carbonate-extracted 5011
samples, plus all other soil samples from subsequent intervals, were
then extracted with 0.1 M ammonium carbonate (soil:solvent ratio of
1:2, w:v) for 1 hour at 45-50 ¢ using sonication. The soil slurries
were centrifuged for 15 minutes, and the supernatants were decanted

~ and combined by soil segment and sampling interval. The extracted
soils were further extracted by sonicating with acetone for 30
minutes at 45-50 C, followed by centrifugation. The acetone and
ammonium carbonate extracts were combined by soil segment and
sampling interval, then centrifuged. These extracts were combined
with the corresponding acetone:ammonium carbonate extracts; all
extract solutions were concentrated using rotary evaporation and a
nitrogen blower. Aliquots of the concentrated extracts were analyzed
by.one-dimensional TLC on silica gel plates developed in methylene
chloride:methanol:1 M ammonium hydroxide (170:27:3, v:v:v). Phenyl
ring-labeled ['‘C]metsulfuron methyl was cochromatographed as a - | |
reference standard. Radioactive areas were located using
autoradiography; these areas were scraped from the plates and _
analyzed for total radioactivity using LSC. To determine unextracted
radioactivity, the extracted soil samples were dried in a vacuum oven
for 2-3 days at 50 C, homogenized by grinding, and analyzed by LSC
following combustion. :

DATA SUMMARY

Uniformly phenyl ring-labeled [*‘C]metsulfuron methyl (radiochemical
purity 98%), at 100 g ai/ha, dissipated with half-lives of I to 10.5
months in the upper 0- to 5-cm of bareground plots of silt Toam and
silty clay loam soils that were located in Colorado, Idaho, and North
Dakota and treated with [**CImetsulfuron methyl in the fall of 1982
and the spring of 1983 (Table 22). [**C]Metsulfuron methy)

dissipated with half-lives of 1 to 2.5 months in the upper 0- to 5-cm
of plots of sandy loam, silt loam, and silty clay loam soils located
in Canada that were treated in the spring of 1983. In general,
dissipation was considerably more rapid following the spring
applications. At all sites, [**CImetsulfuron methyl residues were
detected to a depth of 22- to 35-cm (maximum sampling depth).
Cumulative rainfall at the eight sites during the 16- to 24-month
sampling periods was 43.7-103.0 cm; no relation between total
rainfall and degradation rates was apparent (Tables 2-13, 22). No
other meteorological data were provided.

Akron, Colorado (Site [}: [**CIMetsulfuron methyl dissipated in the
upper 0- to 5-cm of silt loam soil that had been treated with
uniformly phenyl ring-labeled [*‘Clmetsulfuron methyl at 100 g ai/ha
with registrant-calculated half-lives of approximately 2 months
following a fall application and 1 month following a spring
application (Table 22).
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Following the fall application, in the 0- to 35-cm depth,

[*Clmetsul furon methyl was 92% of the recovered radioactivity
immediately posttreatment, 61% at 1 month, 27% at 5 months, and 0.7%
~at 24 months. Total [“Clresidues recovered were 96.4% immediately
posttreatment, 85.4% at 1 month, 45.3% at § months, and 32.1% at 24
months (Tables 2 and 14). [“C]Metsulfuron methyl residues were
detected in the 22- to 35-cm sampling depth at 5 through 24 months
posttreatment; the maximum concentration was 9.5% of the recovered at.
5 months (Table 2). o

Following the spring application, in the 0- to 35-cm depth,
[**Clmetsul furon methyl was 96% of the recovered radioactivity

immediately posttreatment, 36% at 1.3 months, 13% at 2.8 months, and

1.9% at 18 months. Total [*C]residues recovered were 103.6% -

immediately posttreatment, 63.4% at 1.3 months, 57.9% at 2.8 months,

46.8% at 4 months, and 32.5% at 18 months (Tables 3 and 14).

[*CIMetsul furon methyl residues were detected in the 22- to 35-cm

sampling depth at 2.8 through 18 months posttreatment; the maximum

concentration was 3.6% of the recovered at 18 months (Table 3).

Colorado (S 1): [*CIMetsulfuron methy dissipated in the
upper 0- to 5-cm of silt loam seil that had been treated with
uniformly phenyl ring-labeled [**C]metsulfuron methyl at 100 g ai/ha
with registrant-calculated half-lives of approximately 3 months
following a fall application and 1.5 months following a spring
application (Table 22).

Following the fall application, in the 0- to 35-cm depth,
[**CImetsulfuron methyl was 97% of the recovered radioactivity
immediately posttreatment, 87% at 0.8 months, 29% at 5 months, 42% at
7.3 months, 2.3-3.8% at 9.3 and 12 months, and 0.4% at 23.8 months.
Total [“C]reSidues recovered were 100.3% immediately posttreatment,
93.8% at 0.8 months, 38.1% at 5 months, 69.0% at 7.3 months, 9.6-
11.8% at 9.3 through 19.5 months, and 5.2% at 23.8 months (Tables 4
~and 15}. [1‘C]Metsu1furon_methy1 residues were detected in the 22-
to 35-cm sampling depth at 5 through 23.8 months posttreatment; the
maximum concentration was 24.1% of the recovered at 7.3 months (Table
4). '

Following the spring application, in the 0- to 35-cm depth,
[**CImetsul furon methyl was 99% of the recovered radioactivity
immediately posttreatment, 54% at 1.3 months posttreatment, 38% at
2.8 months, and 3.1% at 18 months. Total {**C]residues recovered
were 102.8% immedtately posttreatment, 85.6% at 1.3 months, 64.7% at
2.8 months, and 26.2% at 18 months (Tables 5 and 15).
[**CIMetsulfuron methyl residues were detected in the 22- to 35-cm
sampling depth at 1.3 through 18 months posttreatment; the maximum
concentration was 13.7% of the recovered at 5.8 months (Table 5).

Kimberly, Idaho: ['*C]Metsulfuron methyl dissipated in the upper 0-
to 5-cm of silt loam soil that had been treated with uniformly phenyl
ring-labeled ['*C]metsulfuron methyl at 100 g ai/ha with registrant-
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calculated half-lives of approximately 7 months following both fall
and spring applications (Table 22).

Following the fall application, in the 0- to 35-cm depth,

[**CImetsul furon methyl was 95% of the recovered radioactivity
immediately posttreatment, 85% at 1 and 4 months, 31.6% at 8 months,
and 1.4% at 19 months. Total [“C]residues recovered were 95.5%
immediately posttreatment, 97.1% at 4 months, 48.0% at 8 months, and
16.6% at 24 months (Tables & and 16). [**C]Metsulfuron methyl
residues were detected in the 22- to 35-cm sampling depth at 4
through 24 months posttreatment; the maximum concentration was 37.8%
of the recovered at 4 months (Table 6).

Following the spring application, in the 0- to 35-cm depth,
[**C]metsul furon methyl was 98% of the recovered radiocactivity
immediately posttreatment, 56.1% at 6 months, 21.4% at 13 months, and
9.1% at 18 months. Total [**C]residues recovered were 88.0%
immediately posttreatment, 87.3-97.0% between 0.7 and 4 months, 82.2%
at 6 months, 38.5% at 13 months, and 16.6% at 24 months (Tables 7 and
16). [**C]Metsulfuron methyl residues were detected in the 22- to
35-cm sampling depth at 13 through 24 months posttreatment; the ,
maximum concentration was 6.3% of the recovered at 13 months (Table
7).

Fargo, North Dakota: ['*CIMetsulfuron methyl dissipated in the upper
0- to 5-cm of silty clay Toam soil that had been treated with
uniformly phenyl ring-labeled [*Clmetsulfuron methyl at 100 g ai/ha
with registrant-calculated half-Tives of approximately 10.5 months
following a fall application and 1.5 months following a spring
application (Table 22).

Following the fall application, in the 0- -to 35-cm depth,
[**CImetsul furon methyl was 98% of the recovered radioactivity
tmmediately posttreatment, 67% at 8 months, 34.7% at 12 months, and
21.4% at 24.3 months. Total ['*C]residues recovered were 95.2%
immediately posttreatment, 78.7% at 19 months, and 55.5% at 24.3
months (Tables 8 and 17). [‘**CIMetsulfuron methy] residues were
detected in the 22- to 35-cm sampling depth at 5.4 through 24.3
months posttreatment; the maximum concentration was 10.9% of the
recovered at 19 months (Table 8).

Follewing the spring application, in the 0- to 35-cm depth,

[**CImetsul furon methyl! was 95% of the recovered radioactivity

immediately posttreatment, 61% at 1.3 months, 42% at 2 months, and

24.2-26.3% at 4.3 to 16 months. Total ['*C]residues recovered were

101.9% immediately posttreatment and 65.2-72.4%, with no discernable

- pattern between 2 and 16 months (Tables 9 and 17). [*C]Metsulfuron

methyl residues were detected in the 22- to 35-cm sampling depth at

13 and 16 months posttreatment; the maximum concentration was 1.5% of :
the recovered at 16 months (Table 9).
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Stettler, Alberta: Uniformly phenyl ring-labeled [*CImetsul furan
methyl, at 100 g ai/ha, dissipated with a registrant-calculated half-
life of 2.5 months from the upper 0- to 5-cm of sandy loam sofl that
had been treated with [**C]metsulfuron methyl in June 1983 (Table
22). Fallowing the spring application, in the 0- to 35-cm depth,
{*“CImetsul furon methyl was 97% of the recovered radioactivity
immediately posttreatment, 59% at 2 months, 38% at 4 months, 45% at
13.5 months, and 32.1% at 16 months. Total [“C]residues were 100.8%
immediately posttreatment and ranged from 54.9 to 84.7% with no
discernable pattern between 2 and 16 months (Tables 10 and 18).
[**CIMetsul furon methyl residues were detected in the 22- to 35-cm
sampling depth at 0.5 through 16 months posttreatment; the maximum
concentration was 12.0% of the recovered at 1 month (Table 10).

§¥;ft Current. Saskatchewan: Uniformly phenyl ring-labeled
[""Cimetsulfuron methyl, at 100 g ai/ha, dissipated with a
registrant-calculated half-1ife of 1 month from the upper 0- to 5-cm
of silt loam soil that had been treated with [*Clmetsulfuron methy!
in June 1983 (Table 22). Following the spring application, in the 0-
to 35-cm depth, [**C]metsulfuron methy? was 91% of the recovered
radioactivity immediately po_sttreatmenti 43% at 1 month, 16% at 2
months, and 2.7% at 16 months. Total [*C]residues were 91.0%
immediately posttreatment, 61.8-70.1% between 2 and 10 months, 59.3%
at 13.5 months, and 49.0% at 16 months (Tables 11 and 19). '
[**CIMetsul furon methyl residues were detected in the 22- to 35-cm
sampiing depth at 0.3% of the recovered at 10 months posttreatment;
it w?s not detected at that depth at any other sampling interval
(Table 11). _

5%3351995*_§3§k§1ghg!gn: Uniformly phenyl ring-Tabeled

[“'Clmetsul furon methyl, at 100 g ai/ha, dissipated with a
registrant-calculated haif-1ife of 1 month from the upper 0- to 5-cm
of silty clay loam soil that had been treated with [**CImetsulfuron
methyl in June 1983 (Table 22). Following the Spring application, in
the 0- to 35-cm depth, [“CImetsulfuron methyl was 90% of the
recovered radicactivity immediately posttreatment, 51% at 1 month,
39% at 2 months, and 10.2% at 16.5 months. Total [“C)residues were
96.4% immediately posttreatment, 58.6% at 13.5 months, and 55.0% at
16.5 months (Tables 12 and 20). [**C]Metsulfuron methyl residues
were detected in the 22- to 35-cm sampling depth at 4, 13.5, and 16.5
months posttreatment; the maximum concentration was 0.8% of the
recovered at 16.5 months {Table 12).

f%@hg:_ﬁggﬂgh*_ﬂgnixgngz Uniformly phenyl ring-labeled

['C]metsul furon methyl, at 100 g ai/ha, dissipated with a
registrant-calculated half-1ife of 1.5 months from the upper 0- to 5-
cm of silty clay loam soil that had been treated with
[*CImetsulfurcn methyl in June 1983 (Table 22). Following the
spring application, in the 0- to 35-cm depth, [**CImetsul furon methyl
was 90% of the recovered radioactivity immediately posttreatment, 58%
at 1 month, 44% at 2 months, and 14.1% at 16.5 months. Totatl
{**CIresidues were 100.2% immediately posttreatment, 68.0% at
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13.5 months, and 58.0% at 16.5 months (Tables 13 and 21).

- [**C]Metsulfuron methyl residues were detected in the 22- to 35-cm
sampling depth at 1 through 16.5 months posttreatment; the maximum
concentration was 3.4% of the recovered at 4 months (Table 13).

COMMENTS:

The test sites were sampled infrequently; the second sampling
generally did not occur until 1 month posttreatment (the first
sampling was immediately posttreatment) and there was a maximum of

- 7.5 months between samplings (Table B). This made it difficult to

accurately determine the half-life of [**C]metsulfuron methy? and
total ["Clresidues. At the Colorado (spring, Site I; fall, Site II)
and Idaho (fall) sites, >50% of the applied methsulfuron methyl
degraded between subsequent sampling intervals. Data from several
sites (Colorado Site I, North Dakota, Alberta) were variable; if the
soil had been sampled more frequently, the significance of individual
sampling dates would have been lessened.

The formation and decline of degradates in the treated soils were not
addressed; the soi] samples were analyzed only for [**CJmetsulfuron
methyl and tota) [*C]residues, although in some cases <50% of the
recovered radioactivity was metsulfuron methyl. In this field
dissipation study, the authors stated, "The soil metabolites of
metsul furon methyl were identified and quantitated in previous
aerobic soil metabolism and field soil dissipation studies”,
apparently as justification for the 1imited soil analyses.
Saccharin, 2-(aminosulfonyl)benzoic acid, and methyl-2-
(aminosulfonyl)benzoate have been identified as the major degradates
of metsulfuron methyl. _

The soil was not sampled deep enough to define the extent of
Teaching. At all sites, [*C]residues were detected in the deepest
soil depth sampled.

No storage stability data were provided.

Four of the test sites were in Canada and may not be typical of
growing areas in the United States where metsulfuron methyl is used.
Since the meteorological data from all test sites were incomplete
(air_and soil temperature data were not provided), and information on
the depth to the water table and pesticide history of the site were
not provided, comparisons between environmental conditions at the
Canadian and United States sites could not be made.

Sample calculations were not provided; it was uncertain which data
were used by the study authors to calculate the half-lives of parent
metsul furon methyl at the eight sites.

It was stated that ammonium carbonate was added to the treatment
solution to neutralize acidic impurities in the acetone which coutd |
decompose metsulfuron methyl. ‘

-1.8-




TABLE A.

The test locations and application dates are

listed below:

Akron, Colorado, USA (Site I)
Akron, Colorado, USA (Site II)
Kimberly, Idaho, USA

Fargo, North Dakota, USA
Stettler, Alberta, Canada
Swift Current, sﬁsk.. Canada

Saskatoon, Sask.., Canada

Fisher Branch, Manitoba, Canada

started
started
started
started
started
started
gtarted

started

11/6/82 & 5/12/83
11/12/82 & 5/12/83
11/4/82 & 5/6/83
11/12/82 & 6/7/83
6/9/83

6/14/83

6/15/83

6/16/83




TABLE B.

vz

|

I

—

E

madi e

United States

Akron, CO (Fall, Site I)
Akron, CO (Fall, Site IT)
~Akron, €O (Spring, Site I)
Akron, €O (Spring, Site 11)
Kimberly, ID (Fall)

ID (Spring)
Fargo, ND (Fall)

Kimberly,

Fargo, ND (Spring)

Canada

{Spring mvudﬂnmﬁaolm only)
Stettler, Alberta

Swift Current, Saskatchewan
mwmxmﬂooz_ mmuxmnnzmzmz

Fishers Branch, Manitoba

APPLICATION
DATE

11/06/82
11/12/82
05/12/83
05/12/83
11/04/82
05/06/83
11/12/82
06/07/83

0
0
0
0
0
0
0
0

06/09/83
06/14/83
06/15/83
06/16/83

Cc o o o

0.8
1.3
1.3

Ot“

5.4

0.5

0.5

5 7.5

2.8 4
2.8 4

8 12
1.3 2

(o~ ]
- s

9.5 12
9.3 12
5.8 11.8
5.8 11.6
10 12

19 24.3
43 10

4 10.8
10 13.5
10 13.5
10 13.5

19.5
19.5
18
18
19
13

13

13.5
16

16.5
16.5

24
23.8

24

18

16

16

1. fO

24




TABLE 1

CHARACTERIZAT .S. AND CANADIAN sl

Akron Akron Kimberly Fargo

9
{Colorado} (Colorado} = (Idaho) (N. Dakota}
{Site I) (Site I1I)

| Soil Type ' S11t Loam S11t Loam silt Loam Silty Clay Loam
; sand, % 36 2 5 0
‘ si1t, % 50 62 77 67
f Clay, % 14 1 " 33
| | Grganic matter % 1.0 1.2 1.3 5.3
‘Nitrogen, % 0.06 .  0.05 0.06 0.29
pH2 6.9 8.2 8.0 1.6

Cation exchange.
: Capacity {(meq/100 g) 14.2 _ 10.3 17.4 46.2

Stettler  Fisher Branch Swift Current Saskatoon

(Alberta) (Manftoba) {Sask.} (Sask.)

‘ Soil Type Sandy Loim Si\ty Clay Loam  St1t Loam Sty Clay toam
Sand, % 58 - 1 27 20
sitt, % 34 59 . 57 51
Clay, % 8 a0 6 T
Organic matter & 4.4 5.4 1 3.4
Nitrogen, s 0.4 0.46 0.17 0.20
pH2 a 6.9 1.8 6.1 6.2
Cation exchange '
Capacity (meq/100 g) 26.5 41.8 18.9 24.8

1 Except as noted below, all analyses performed by the Soil Testing
Laboratory at The University of Delaware, Newark, DE.

2 The pH of the supernatant was determined in house after slurrying a 1:1,

(w/v) ratio of soil and distilled, deionized water for 10 minutes and
allowing the solids to settle for 15 minutes.

7+~ /;//
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ABLE 2

DISTRIBUTION OF TOTAL 14c IN AXRON, COLORADO (SITE 1) SOIL
(11/6/82 Application)

% of the Applied 14C Recovered

Soil Increment at Indicated Months
{cm) 0 1 5 1.5 9.5 12 119.5 24
0-5 ‘ 86.4_ 67.4 16.0 10.0 1.7 6.9 9.9 10.0
5=-12 9.2 18.0 14.8 _8.1 121 1.3 10.8 - 10.4
12-22 0.8 NO 1.0 6.8 14.2 6.3 13.6 9.1
22-35 ND* ND - 9.5 5.5 1.1 5.9 6.1 2.0
Total Recovery 96.4 B85.4 45.3 31.0 45.1  26.4  40.4 2.1
Cumulative
Rainfall (cm) 0.6** 2.5 1.7 n.o 41.2 43.9 balaled $6.5

* ND = None detected.

** Equivalent to 50 mL 2f water added to each tube immediately after
application of the '4C-metsulfuron methy).

==% Data not received from the field station.




-~ ** Equivalent to the 50 mL of water added to each tube immediately after application

DISTRIBUTION OF TOTAL '4C IN AKRON. COLORADO, (SITE I) SOIL

Soil Increments

TABLE 3

(5/12/83 Application)

(cm) R
0-5 62.6
5-12 4.0
12-22 ND*
22-35 ND
Total Recovery 103.6
Cumulative : '
Rainfall (cm) 0.6*

* NB = None detected.

25.4
26.9
n.1

ND

63.4

10.3

of the '4C-metsulfuron methyl.

X of the Applied 14C Recovered

at_Indicated Months
. I

2.8 5.8
28.3 20.1 21.3
25.3 21.5 19.1
4.1 4.9 1.2
57.9  46.8 50.9
20.7 22.1 23.3

1.8
16.0
18.1

1.5

42.2

36

18

8.5
15.6

4.8
3.6
32.5

15.1




TRI8YT

JOTA

- Soi1 Increment
(¢m) ' N
0-5 - 83.3
5-12 15.4
12-22 1.6
22~35 _ND*
Total Recovery 106.3

(%)
Cumulative

Rainfall {cm) 0.6%*

* ND = None detected.

#= gquivalent to the 50 mL of water added to each tube immediately after h

46.5

38.0

4.3
N0
93.8

14 RADO (SIT SoI
(11/12/82 Application)
% of the Applied 14C Recovered
at Indicated Months

= 1.3 9.1 2. 13.5  23.6_
4.1 18.6 Z.2 1.9 1.9 1.2
6.2 6.5 2.8 1.9 1.5 0.9
1.9 19.8 3 2.6 2.6 1.3

199 24 33 3.2 &1 1.8
ki | 69.0 1.8 9.6 10.7 5.2
1. 31.0 41.2 43.9 fulaled 96.5%

2.5

application of the 14C-metsulfuron methy).

‘w+* Data not yet received from the field station.




0ISTRIBUTION

301l Increment

ToTAL 14

TABLE S

N_AKRON, COLQRA

{5/12/83 Appiication)

at Indicated Months

{cm) 0
0-5 67.7
5-12 5.1
12-22 1.5
22-35 _ND*
Total.Recqvery. 102.8
Cumulative
Rainfall (cm) 0.6**

* ND = None deiected.

** gquivalent to the 50 nL of water added to each tube 1mmediate1y after
C-metsulfuron methyl.

applicat1on of the 14

19.5
28.5
33.9
3.1
85.6

10.3

S0

% of the Applied 14C Recovered

/1S

2.8 . . 2.8 1.6
12.9 10,1 a.2 5.5
126 19.1 6. 4.8
2.5 16.3 8.4 13.7 - -
1.7 6.7 131 4.3
64.7  52.2  32.4  38.3
207 221 233 36.1

26.2

15.1




TABLE 6

DISTRIBUTION OF TOTAL 14¢ IN KIMBERLY, [DAHO SOIL

Soi1 Increment

(11/4/82 Application)

% of the Applied 14C Recovered
at Indicated Months

{cm) -0

0-5 82.4

5-12 130
12-22 ND*®
22-35 ND

- Total Recovery 95.5

Cumulative :
Rainfall (cm) Q.6**

*= ND = None detected;

1 4 ] 10 12 19
24.8 104 6.2 187 8.8 2.6

24
2.3
41.1 13.5 5.4 8.1 8.4 3.8 3.2
22.3 35.4 14.8  21.0 3.1 6.5 8.
N0 37.8 2.6 1.9 5.2 431 3.0
88.2 97.1 48,0 55.7 355 171.0 16.6

3.8 11.3 24,3 211 n2a 57.0 12.4

** fquivalent to the 50 mL of water added to each tube immediately after
application of the V4C-metsulfuron methyl.

/v 16




IABLE?

DISTRIBUTION OF TOTAL J4¢ IN KIMBERLY, 10AMO SOIL

(5/6/1983 Application)

% of the Applied Y4C Recoversd

SUIH Increment . 3% Indicated Months
(em) 0 % 2 A & 3 8 2
0-5 85.6 83.1 59.4 65.3 69.7 40.2 16.2 8.2 2.3
512 2.4 4.2 31.6 3.8 2et.8. 40,7 8.4 1.9 3.2
12-22 N* N WD 10 W 13 1.6 80 8
2235 W M W M % W 63 52 3D

Tota) Recovery  88.0 87.3 9.0 90.1 91.5 82.2 35 293 16.6

Comtlative _
Rainfall (om) 0.6= 2.6 33 5.2 8.0 3.0 3.8 53.3 ey

* ND = None detected.

- fquivalent to the 50 miL of water addod‘ to sach tube immediately after application of
the l4c.metsulfuron methy).

wre Data mot cbtained from field station.

e/




DISTRIBUTION OF TOTAL '4¢ IN FARGO, NORTH DAXOTA SOIL

JABLE §

So1l Increment
{cm)

0-5

5-12
12-22
22-35

Total Recovery

Cumulative
Rainfall {(cm)

* ND = None detected.

(11212/82 Application)

% of the Applied 14C Recovered

Q2 S.4 8
g2.4  59.5 335
12.0 315 35.6
0.8  10.3  20.9
ND* 0.3 2.8
95.2 107.6  92.8
0.6** 1.0  30.2

at Indicated Months
iF]

19

17.2
20.4
24.3

3.3

n.2

43.4

16.8
23.2
21.8

10.9

18.7

66.5

24.3

10.8
15.0
24.8

55.5

103.0

w* .Equivalent to the 50 mL of water added to each tube immediately after

app11cation of the 14

C-metsulfuron methyl.

/18




TABLE 9

DISTRIBUTION OF TOTAL 14¢ IN FARGO, NORTH DAKQTA SOIL
{677/83 Application)

Soil Intrement

X of the Applied 14C Recovered

{cm) -

0-5 100.8

5-12 1.1
2-22 ND*
22-35 ND

Total Recovery 101.9

Cumulative
Rainfall {cm) 0.6**

* ND = None detected.

~-** Equivalent to the 50 mL of water added to each tube immediately after

17.0
5.8
ND
NO
82.6

5.6

.3
61.6
21.6

2.8
ND__
86.0

10.3

2 43 0 3 16
47.6 439 36.7  35.4 3.4
13.0  21.5 261 5.3 23.9
.7 39 2.6 107 8.4
68.3  69.3  65.4  72.4  65.2
17.0  26.3 434 62,9  73.5

application of the 14C-metsulfuron methyl,

/l[_‘

2t Indicated Months




TABLE 10

TAL 14 TETTLER, ALBERTA

% of the Applied 14C Recovered

i
4

28.1

8.2
12.9
2l
54.9

RIBUT F
(6/9/83 Application)
Seil Incremehts - at
{cm) L. 05 3 2
0-5 99.8 48.6 28.5 32.¢
5-12 . 1.0 23.2 29.2 24.3
12-22 ND* 19.0 N.7 1.9
22-35 ND___ 5.4 120 60
Total Recovery 100.8  96.2 101.4 847
Cumulative
Rainfall (cm) - Q,p%w

* ND = None detected.

** Fquivalent to the 50 mL of water addod to each tuhe immediately after
C-netsulfuron methyl.

app11cation of the !}

1.9

15.§  22.1

/.20

25.7

ed Month
10.8

42.4
19.4
16.4

3.5
81.8

4.8

135 e
21.3 17.5
21.0 19.1
21.0 21.0
8.1 0 1.0
9.0 64.6
51.1 68.3




TaglE ]

DISTRIBUTION OF TOTAL '4C IN SWIFT CURRENT, SASKATCHEWAN SO[L

Increments

(6/14/1983 Application)

X of the Applted '4¢ Recovered

at Indicated Months
Lcm) i Ao 2. 4 10 135 e
 0-5 83.4 60.1 40.7 50.1 416 35.0 37.6
5-12 5.9 204 28.6 V1.4 2.6 23.4 11.0
12-22 1.1 1.4 0.8 0.3 2.7 0.9 ... 0.4
22-35 ND= N0 MDD ND 0.3 ND O ND_
Total Recovery 81.0 81.9  70.1  61.8  66.2 59.3  49.0
Cumulative .
Rainfall (cm) 0.6** 6.9 12.4 22.6 . 34.0  43.7

* Nl = None detected.

C-metsulfuron methyl.

** tquivalent to the 50 mL of water added to
application of the '4

15.2

each tube immediately after




JABLE 12

DISTRIBUTION OF TOTAL 14C IN SASKATOON, SASKATCHEWAN SOIL
(6/15/83 Application)

% of the Applied V4C Recovered

Increments. . at Indicated Months
{cm) 0 1 2 4 10 13.5 _16.8
0-5 96.0 44.8 44.9 33.8 25.8 2.6 20.6
5-12 0.4 39.6 41.0 26.5  35.4 28.4  30.8
12-22 ND*  0.5. 0.2 9.6 2.5 2.5 2.8
22-35 ND_ O ND ND 0.1 N 01 0.8
Tota) Recovery 96.4 84.9  86.1 70.0  63.7 58.6  55.0
Cumulative
Rainfall (cm) 0.6 9.9 147 23,1 29.7 41.4  53.6

* ND = None detected.

** Egquivalent to the 50 mL of water added to each tube immediately after

application of the '4C-metsulfuron methyl.

/R




JABLE 13

DISTRIBUTION OF TOTAL 14¢ IN FISHER BRANCH, MANITOBA SOIL
| (6/16/83 Application)

% of the Applied 14C Recovered

Increments at Indicated Months
(cm) D 1 ] 4 10 13.5 16.5
0-5 1000 65.6 5.0 23.4  39.2 N8 s
5-12 0.2 22.3 - 28.1 25.17 28.1 21.1 28.8
12-22 ND* 1.2 2.1 13.7 5.5 8.8 23.3
22-35 ' “ND 0.9 0.8 3.4 0.2 0.3 0.8
Total Recovery 100.2 90.0 82.0 72.2 73.6 §8.0 8.0
Cumulative _ .
Rainfall (cm) 0.62» 9.7 14.0 22.9 40.4 9.9 92.2

* ND = None detected.

** Equivalent to the 50 mL of water added to each tube immediately after
application of the 14C-metsuifuron methyl.

/1>




A.

FI1ELD DISSIPATION OF 1‘§-H§T§QLFURDN METHYL IN AKRON, COLORADO (SITE 1)

Aging Time (months)

Fall Application’

1.5
9.5
12
18
24

Spring Application

1.3
2.8
..0

5.8

11.8
18

:

{,;va ;

% of Applied
“c-netsu1furon Methyl

BQSQV! l'.!

92
61
27

96
36
13
3
3.2
4.0
1.9

Metsulfuron Methyl was applied at 2 rate of 100 g a.i./7A on

11/6/82.

Metsulfuron Methyl was applied at a rate of 100 g a.1./A on

5/12/83.




1

TABLE 15

Applied at 100 g a.i./ha on 11/12/82,

Applied at 100 g a.%./ha on 5/12/83.
R TR

fo A8

£ ISSIPATION OF 'C-NETSULFURON METHYL IN AKRON. COLORA
X of Appliéd
M etsurfuron Nethy)
Aging Time {months) Recovered
A. Fal) Application'

0 97
0.8 87
5 29
1.3 a2

9.3 2.3

12 3.8

18 0.9

23.8 0.4
B. Spring Application® |
0 99
1.3 54
2.8 38
4.0 23
5.8 13

11.6 8.2

18 3.1

SITE 11}



FIELD DISSIPATION OF “Q-NETiULFURQN METHYL IN KIHEQRLY, IDAHD

% of Applied
“C-Hetsulfuron Methyl

~ Aging Time (months) | Recovered _
A. Fall Application'
0 96
1 85
& 85
8 3.6
o 24.4
12 13.4
v | 1.4
B. Spring Application?
| 0 98
01 80
1 12
= 2 14.4
4 63.9
6 56.1
13 | " aw
18 9.1

Applied at 100 g a.1./ha on 11/4/82.
Applied at 100 g a.4./ha on 5/6/83.

__j-.i_é_‘__ /ca?,é




TABLE 11

D DISSIPATION Of 14 ~METSULFURON METHYL IN FARGO, NORTH DAKOTA

X of Applied
1‘C-Hetsu1furon Methyl

Aging Time (months) Recovered
A. Fall Apgljgation]
0 _ 98
5.4 87
8 67
12 | 34.7
19 38.5
24.3 21
B. Spring Application’
0 95
0.5 63
1.3 61
2 42
4.3 24.8
10 ‘ 26.3
13 _ 24.2
16 26.0

Applied at 100 g a.1./ha on 11/12/82.
Applied at 100 g a.1./ha on 6/7/83.




ABLE 18

FIELD DISSIPATION Of 1‘§—H£T§QLFURON METHYL IN STETTLER, ALBERTA®

% of Applied
“C-Hetsu1furon Nethy!

Aging Time (months) . Rgg_q_vgreg

0 97

0.5 80

] 80

2 u 59

4 - as
10 | | 4.8
13.5 45
16.0 - ©32.1

* Applied at 100 g a.1./ha on 6/9/83.




TABLE 19

FIELD DISSIPATION OF '“c-METSULFURON METHYL IN SWIFT CURRENT, SASKATCHEWAN®

% of Applied
_ 1‘Q-Het§u1fgrgg Methy) Recovered

Ag1ng'T1mg (months)

0 9N
1 43
2 : 16
3 N
10 | 9
13 6.
16 | 2.1




TABLE 20

FIELD ATION_OF '4c-mETSULFURON | IN SASKATOON, SASKATCHEWAN*
£ Applied
Aging Time (months) V8¢ Metsylfuron Methy) Applied
0 | . 90
X - 51
2 39
4 ‘ 21
10 18.7
13 : 15.8
16.5 10.2

*Appited at 100 g a.i./ha on 6/15/63.




JABLE 21

FIELD DISSIPATION OF '*C-METSULFURON METHYL N FISHER BRANCH, MANITQBA*

- % of Applied
Agqing Time (months) ) "Q-Hgtgulfggon Methyl Recovered
o | | %0
1 58
2 ' a4
s . 33
10 | 25
- 13.5 2.7
16.5 | 14.1

*Applied at 100 g a.3./ha on 6/16/83.

/.3/




TABLE 22
UMMARY OF HALF-L] 1
Lé;atign . Half-Life (Months) Cumilative Rainfall (om) Soi) Characteristics
Fall spring Fal) Spring Sof) Organic

Acolication Application Agplication Aoolication _pH  _Content, &

Akron, C3 (Site I) 2 (20)' 1.0 (18) 9.5 15.1 69 0
Akron, €O (Site II) 3 (23.9) 1.5 (18) 9.5 15.1 8.2 1.2
Fargo, North Dakota 0.5 (24.3) 1.5 (16) 103.0 73.5 1.6 5.3
Kimberly, 1dabo 7 (20 1.0 (24) 72.4 2.3 a0 1.3
| Stettler, Alberta 2.5 (16) -~ 63.3 6.9 A
Swift Current, Saskatchewan — 106 - Q.7 6.1 1.0
Saskatoon, Saskatchewan  — 1 (16.5) - 53.6 6.2 3.4

Fisher Sranch, Manitoba - 1.5 (16.5}) - 92.2 1.8 6.4

! Length of study to date.

2 painfall data for 18 months.




