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INTRODUCTION

Chlorsulfuron is a systemic broad range selective herbicide applied preemer-
gence, early post-emergence, preplanting, or early post-planting incorporated
to control broadleaf weeds in cereals. It is absorbed by foliage and roots of
both resistant and susceptible species; chlorsulfuron acts by inhibiting cell
division in the growing tips of roots and shoots of susceptible species.
Rainfall, soil temperature, and soil pH have been identified as important
factors affecting the breakdown of chlorsul furon in soil.

Currently there is a 14-month rotation interval for grain sorghum in fields
treated with Glean (chlorsulfuron) herbicide. The registrant has submitted
new accumulation in confined rotational crop studies in an attempt to reduce
this 14-month interval to 4 months in nonirrigated areas with a soil pH of
$6.8, cumulative precipitation (fram the date of treatment to the date of
planting) of >12 inches, and an application rate of 0.16 to 0.25 oz/A. The
14-month restriction for grain sorghum would remain in nonirrigated areas with
a soil pH of 6.9-7.9, cumulative precipitation of 225 inches, and an applica-
tion rate of 0.17 to 0.50 oz/A. Label instructions prohibit application of
Glean to areas with a soil pH >7.9.
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CONCLUSIONS :

Confined Accumulation - Rotational Crops

This study is sc1ent1f1cally sound and provides supplemental information
towards the registration of chlorsulfuron. This study does not fulfill
EPA Data Requirements for Registering Pesticides because the soil was not
sampled immediately after treatment (so that the application rate was not
confirmed), complete identification of residues in crops was not
provided, and no storage stability data were reported.

SUMMARY OF DATA BY REVIEWER:

[14C]Chlorsul furon residues were <16 ppb in beets, <18 ppb in razC
<41 ppb in wheat planted 4 and 12 months after phenyl—labeled [14c]chlor-
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sulfuron (radiochemical purity >99%) was applied at 1 oz ai/A to silt
loam soil. In crops planted at 4 months posttreatment, [14C]residues at
maturity were 16 and 8 ppb in beet tops and roots; 8 ppb in rape; and 4
and 41 ppb in wheat grain and straw. In comparison, in crops planted at
12 months posttreatment, [! lresidues were less concentrated in mature
beets (2 and 4 ppb in beet tops and roots) and similar in rape (8 ppb)
and wheat (3 and 38 ppb in wheat grain and straw). Only wheat straw (4
and 12 months) and beet tops and roots (4 months) were analyzed for
degradates; parent chlorsulfuron was not detected (<0.2 ppb) in any
tissues: In the wheat straw, the degradate sulfonamide was 0.9-5.5 ppb,
unknowns (including polar degradates) were 15.3-23.0 ppb, and unextract-
able [14C]residues were 14-20 ppb. In beet tops and roots, the degrad-
ate sulfonamide was 0.1-0.4 ppb, unknowns (including polar degradates)
were 1.5-1.9 ppb, and unextractable [14C]residues were 3 ppb.

In the 0- to 3-inch depth of silt loam soil, [14C]residues were 27 ppb at
4 months posttreatment and 12 ppb at 12 months posttreatment. At 4 and
12 months posttreatment, parent chlorsulfuron was 0.1-0.2 ppb, sulfon-
amide was 3.4~4 ppb, unknowns (including polar degradates) were 2.9-6.0
ppb, and unextractable [14C]residues were 2.0-2.5 ppb. At "crop harvest"
(specific interval unspecified, up to 760 days posttreatment), [14C]-
residues were 7-11 ppb in each soil segment (0- to 3-, 3- to 6-, 6- to
9-, and 9- to 12-inch depths); chlorsulfuron was 0.1 ppb, sulfonamide was
1.8-4.0 ppb, unknowns were 4.5-5.1 ppb, and unextractable [14C]residues
were 0.8-4.0 ppb.

DISCUSSION:

1.

2.

3‘.

Residues in the soil were not analyzed at the time of treatment to
confirm the application rate.

Storage conditions between sampling and analysis were not reported. No
storage stability data were provided to confim that the [14C]residues
did not degrade between sampling and analysis.

The soil data are presented in the original document in a marmner that
implies the soil was only sampled once following each planting interval.
It was reported in the Experimental section that soil was sampled when
crops were harvested. However, each crop was harvested at a different
interval; therefore, it is unclear which interval the soil data repre-
sents.

The crops were allowed up to 384 days to reach maturity, which is exces-
sive compared to normal practices. The registrant stated that growth of
the beets and rape was retarded and these crops suffered some injury when
planted in soil at 4 months posttreatment. No explanation was provided
for crops planted at 12 months posttreatment.

Although it was not clearly stated, it appears that organic extracts from
the soil samples were combined prior to TLC analysis.

A leafy vegetable crop (such as lettuce, mustard, or spinach) was not
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planted as a rotational crop.

Air and soil temperatures for the outside soil aging period and indoor
(greenhouse) crop growth period were not provided. It was reported that
greenhouse temperatures were high enough to inhibit seed production in
the rape plants.

Recoveries from soil and plant samples fortified with chlorsulfuron were

not provided.

Only 1-26% of the [14C]residues extracted fram the crops were identified.
Although it is recognized that residues resulting from applications at
low rates may be difficult to identify, present EAB policy requires
identification of all residues individually comprising >10% of the
applied radioactivity.
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MATERIALS AND METHODS :

A field plot (6 ft2) of silt loam soil (21% sand, 62% silt, 17% clay,
2.75% organic matter, pH 6.4, CEC 8.2 meq/100 g) was rototilled, then
sprayed with phenyl-labeled [14C]chlorsul furon (DPX-W4189, radiochemical
purity >99%, specific activity 6.05 Ci/mg, Du Pont) in ethanol:water
(1:1) at 1 oz ai/A (70 g ai/A). At &4 and 12 months posttreatment, the
treated soil was removed from the field plot, placed in metal tubs (1 ft-
3), and planted to wheat, rape, and sugar beets. The planted soil was
maintained in a greenhouse (temperature unspecified) during the crop
growth period. As controls, untreated soil was placed in pots (size
unspecified) and similarly planted to wheat, rape, and beets. Wheat,
rape, and beets were harvested when immature and at "maturity" (up to
363, 384, and 367 days postplanting, respectively). Soil samples (0- to
3-, 3- to 6-, 6~ to 9-, and 9- to 12-inch depths) were taken at 4 and 12
months posttreatment and when crops were harvested. Storage conditions
between sampling and analysis were not reported.

Soil samples were extracted sequentially five times with methylene
chloride:methanol:9 N ammonium hydroxide (75:25:0.5), three times with
0.1 N sodium hydroxide, and finally with 1 N sodium hydroxide for 1 hour
by refluxing. The sodium hydroxide extracts were neutralized with 1 N
hydrochloric acid, then partitioned with ethyl acetate. The ethyl
acetate extracts and the initial methylene chloride:methanol :ammonium
hydroxide extract were combined, concentrated, and analyzed by TIC on
silica gel plates developed in methylene chloride:methanol:9 N ammonium
hydroxide (75:25:3). Areas of radioactivity were visualized by auto-
radiography and quantified by LSC. [!4C]Compounds were identified by
comparison to [14C]chlorsulfuron reference standards and to Rf values of
the nonradiolabeled chlorsulfuron and 2-chlorobenzenesul fonamide.
Radioactivity in the soil prior to and after extraction was quantified
by LSC following combustion.

Wheat straw and grain were air-dried for 1 week prior to analysis. Beets
(tops and roots) and rape plants were chopped and freeze-dried. The air-
dried and freeze-dried plant samples were homogenized and subsamples were
analyzed for total radioactivity by LSC following combustion. Wheat
straw and beet tops and roots were extracted five times with methanol.
Methanol extracts were combined, concentrated, and partitioned five times
with hexane. The hexane extracts were discarded, and the methanol phase
was partitioned five times with ethyl acetate. The ethyl acetate phases
were combined, then ethyl acetate and methanol phases were separately
concentrated and analyzed by TLC as described above. Unextractable
[14C]residues remaining in the plant tissues were quantified by LSC
following combustion. '
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INTRODUCTION:

This study, which investigates the accumulation of [triazine-2-14C]DPX-
T6376 (metsulfuron methyl) and its degradates in rotational crops, was
provided by the registrant as surrogate data for chlorsulfuron (DPX-
W4189); the triazine moiety for both compounds is the same.

CONCLUSIONS:

Confined Accumulation - Rotational Crops

This study is scientifically sound and provides supplemental information
towards the registration of chlorsulfuron. This study does not fulfill
EPA Data Requirements for Registering Pesticides because complete
identification of residues in crops was not provided, and no freezer
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storage stability data were provided. = Accumulation in leafy vegetables
was not addressed; no rotation interval shorter than 120 days was
studied.

SUMMARY OF DATA BY REVIEWER:

[14C]1DPX-T6376 (metsulfuron methyl) residues accumulated in mature oats,
rape, soybeans, and beets planted in loamy sand soil 120 days after
{triazine-2—14C]DPX-T6376 (radiochemical purity >99%) was applied to the
soil at 15 g ai/ha. [14C]Residues at harvest were 18 and 5 ppb in oat
straw and grain; 17 and 5 ppb in rape straw and seeds; 37 and 6 ppb in
soybean foliage and seeds; and 5 and 1 ppb in beet foliage and roots.
Oat straw, rape straw, and soybean foliage were analyzed for degradates;
DPX-T6376 was present only in the soybean foliage (2 ppb).
[14C]Degradates in both the oat straw and soybean foliage included DPX-
T6376 acid (1-4 ppb), triazine amine (2-10 ppb), dihydroxy triazine (up
to 4 ppb), and hydroxymethyl triazine amine (up to 13 ppb). The same
degradates were detected (>0.1 ppb) but not quantified in rape straw.
Unextractable [14C]residues were 3-10 ppb in the oat and rape straw and
soybean foliage.

[14C]Residues in the loamy sand soil (0- to 14-inch depth) declined fram
5.4 to 1.4 ppb during the study. At crop harvest (226-318 days post-
treatment), [14C]residues were detected at 1.4-2.5 ppb in the soil;
parent DPX-T6376 was detected at 0.1-0.3 ppb. Degradates detected in the
soil included triazine amine (0.3-1.0 ppb), dihydroxy triazine (up to
0.2 ppb), and hydroxymethyl triazine amine (up to 0.1 ppb).

DISCUSSION:

1.

2'

3.

5.

No freezer storage stability data were provided to confim that the
[14C]residues did not degrade between sampling and analysis.

A leafy vegetable crop (such as lettuce, mustard, or spinach) was not
planted as a rotational crop.

No immature plant samples were analyzed.

Residues in the rape foliage were not characterized due to a laboratory
error; the registrant reported that the rape foliage extract was inadver-
tently mixed with the oat straw extract before chramatographic analysis.

No attempt was made to characterize residues in the oat grain, rape seed,
soybean seeds, and beet foliage and roots because total [!4C]residues
were <10 ppb. Failure to characterize residues occuring at <10 ppb.
following an application rate of 15 g ai/ha (0.013 1b ai/A; approximate
soil concentration of 6.5 ppb) is unacceptable.

Recovery efficiencies from fortified plant samples were not provided. It

was reported that "based on recovery of radioactivity from the treatment
day soil, the extraction method had an efficiency of approximately 98%".
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MATERTATS AND METHODS:

Moist, loamy sand soil (76% sard, 19% silt, 5% clay, 0.9% organic matter,
pH 6.5, CEC 2.88 meq/100 g) contained in four pots (17-1nch diameter) was
sm:'face—treated with an aqueocus solution of [trlazn.ne-z- C] DPX-16376
(radiochemical purity >99%, specific activity 35.4 uCi/mg, Du Pont) at
0.2 mg ai/pot (15 g ai/ha). The soil was incubated in a greenhouse
(ambient temperature 25-35°C) and kept moist. The pots were planted to
beets, soybeans, rape, and oats (one crop per pot) at 120 days posttreat-
ment. mrnmgttmcropgrwﬂlpermd a 1l4-hour photoperiod was main-
tained with grow lights. Crops were harvested at maturity; 106 days
postplanting for oats, 118 days for rape, 148 days for soybeans, and 198
days for beets. Soil samples (0- to 14-inch depth) were taken at 0 and
120daysposttreatmentardwhenead1cropwashaxv&ted Soil samples
were air-dried overnight then frozen (-25°C) until-analysis. Plant
samples were divided into appropriate fractions (gxaln straw, foliage,
root) and fmzen until analysis.

Total radioactivity in the soil samples was determined by ISC following
cambustion. Soil samples were extracted four times with methylene
chloride:methanol:0.1 M aquecus ammonium carbonate (3:4:1). The extracts
were cambined and concentrated. The extracted soil was then refluxed for
1 hour with acetone:0.1 M ammonium carbonate (ratio unspecified), and the
reflmcextractmscoubmedmﬂzﬂleprev1ws concentrated extract. The
cambined extract was concentrated, diluted with water, adjusted to pH 4
with glacial acid, and partitioned three times with methylene chloride.
meorganlcplmseswereccmbmedthenorgamcarﬁaquewsphasawere
separately concentrated and analyzed by radio-HPIC; the detection limit
was 0.1 ppb. Unextractable [ C]reslduas in the soil were quantified by
LSC following combustion.

Plant samples were freeze-dried, hamogenized, and analyzed for total
radicactivity b{ 1SC following combustlon. Plant sanples containing

>10 ppb total C]resldu&s were extracted four tm with methylene
chloride: methaml.water (75:25:5). Unextractable [14C]residues remaining
in the plant tissues were quantified by ISC following cambustion. The
extractswerecanbmedandevaporatedtodryness The residues were
dissolved in water, adjusted to pH 10 with 28% ammonium hydroxide, and
partitioned three times with n-hexane. The aquecus phase was adjusted to
pH 7 with phosphoric acid, concentrated, and analyzed by radio-HPIC; the
detection limit was 0.1 ppb.
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APPENDIX

STRUCTURES OF CHIORSULFURON, DPX-T6376, AND THEIR DEGRADATES

d



| H,CO ,/_
cl :}CH
@sozncu

thorsulfuron
DPX-W4189

2-Chloro-N-[ (4-methoxy-6-methyl-1,3,5~-triazin-2-y11-
aminocarbonyl Jbenzenesulfonamide

DPX-T6376

Methyl 2-([([(4-methoxy-6-methyltriazin-2-yl)animo}-
carbonyl Jamino}sulfonyl Ybenzoate

" H,CcO
coH N
2 . ,?-cua
s.ozNﬁN>
o)
DPX~-T6376 Acia

2-{ [ ([ (4-Methoxy-6-methyltriazin-2-yl)animo]}-
carbonyl )amino]lsulfonyl 1 benzoate



H,N
Triazine amine

4-Methoxy-6-methyl-1,3,5-triazin-2-amine

\ |?—CHon

Hydroxymethyl triazine amine

H,N

4-Methoxy-6-hydroxymethyl-1,3,5-triazin-2-amine

e

HO

Dihydroxyv triazine

2,4-Dihydroxy-6-methyl-1,3,5-triazine

Cl

SO,NH,

2-Chlorobenzenesul fonamide

é’c;v



