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CONCLUSIONS:

Field Dissipation - Terrestrial

1. This portion of the study is scientifically valid.

2. [18¢cITrifluralin (99% pure) at 0.84-6.72 kg/ha dissipated in the top
0-15 cm layer of a silt loam soil with 14, 4, and 1.5% of applied re-
maining 1, 2, and 3 years, respectively, after application. Approxi-
mately 30 minor degradates were jdentified and quantified; none of
which represented >2.8% of applied.
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3. This portion of the study does not fulfill EPA Data Requirements for
Registering Pesticides bécause the test substance was not an end-use
product, there was no pretreatment sampling, field test data were
incomplete, and the plot size was not representative of actual use
conditions. '

Confined Accumulation - Rotational Crops

This portion of the study is scientifically invalid because quantita-
tive data were not presented to support the stated conclusion. In
addition, this portion of the study would not fulfill EPA Data Require-
ments for Registering Pesticides because the study was conducted with
a degradate of trifluralin, and the field test data were incomplete.

» Metabolism ; Ahaerobic Soil

This portion of the study cannot be validated because the application
rate was not confirmed, and quantitative data provided were insufficient
to accurately assess the degradation of the test substance or its degra-
dates in soil. In addition, this portion of the study would not fulfill
EPA Data Requirements for Registering Pesticides because the soil incu-
bation temperature was not reported, and the treated soil was not aged
prior to inducing anaerobic conditions.

Metabolism - Aerobic Soil

This portion of the study cannot be validated because the application
rate was not confirmed, and the quantitative data provided were insuf-
ficient (one sample) to accurately assess the degradation of the applied
trifluralin degradate in soil. In addition, this portion of the study
would not fulfill EPA Data Requirements for Registering Pesticides be-
cause the soil incubation temperature was not reported and the study
was conducted with a degradation product, not with the parent compound.

Degradation - Photodegradation on Soil

This portion of the study is scientifically invalid because dark
controls were not used, the sampling protocol and method of analysis
were not described, and quantitative data were not provided. In
addition, this portion of the study would not fulfill EPA Data Require-
ments for Registering Pesticides because the intensity and wavelengths
of the light were not reported, the test was not conducted on soil,

degradation products were not detected or quantified, and the test
was conducted with a degradate of the test substance.

MATERIALS AND METHODS:

The trifluralin used in these studies was 99% pure from the Lilly
Research Laboratories, and was either mixed labeled [14c]trifluratin
(15% ring and 85% CF3) with specific activities of 1.0 -and 3.0 uCi/

mg, or uniformly ring-labeled [14cItrifluralin with specific activities
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of 2.5 and 8.5 uCi/mg. Ring-labeled 51401 «,«, «-trifluoro- o
toluene-3,4,5-triamine (TR-9), and [14¢]2,2-azoxybis-(=,=,= -6-
nitro-N-propy]-p-to]uidine) (TR-28) were s1m11ar]y prepared

Dissipation - Terrestrial

[14C]Tr1f1ura11n (specific act1v1ty unspec1f1ed) at 0 .84-6,72 kg/ha

~ was incorporated into the top 7.5 cm of plots (0.60 m 2) of silt loam

soil (34 4-38.4% sand, 5.6-16.4% clay, 54.2-60.0% silt, 0.9-1.3%
organic matter, pH 6. 6 6.8, CEC 10.0-10.2 meq/100 g). Plots were

- delineated with a 91-cm d1ameter galvanized pipe extending 40 cm

below and 20 cm above the soil surface, and were fertilized (560 kg/

~ha 6-24-24 fertilizer) prior to treatment. Soybeans were planted

after treatment. Soil samples taken immediately after treatment and
after 4, 8, 14, 22, 30, 42, 52, 68, 104, 121, and 156 weeks at depths
of 07.5 and 7.5-15 cm. Samp]es were a]so taken to a depth of 38 cm
and divided into 2.5 or 7.5-cm segments.

Soil samples (100-200 g) were extracted twice in methanol and once in
50% aqueous methanol, the extracts of which were combined and concen-
trated, and the aqueous phase part1t1oned with chloroform and/or ethyl
acetate. A11quots of the organic and aqueous phases were analyzed by
LSC for total [14C]radioactivity. Total soil-bound [ C]ra?loact1v1ty
was determined by combustion and quant1fy1ng the collected “7C0,. Quali--
tative and quant1tat1ve analyses of organic extracts were performed

TLC analyses using silica gel plates with one or two-dimensional chroma-
tography were performed. The solvent systems used were: 1) benzene:
carbon tetrachloride (40:60); 2) benzene; 3) n-hexane:methanol (98:2);
4) n-hexane:methanol (97:3); 5) benzene:ethylacetate (60:40); 6) ben-
zene:1,2-dichloroethane (60:40); 7) benzene: 1,2-dichloroethane (50:
50); 8) benzene:ethyl acetate:acetic acid (60: "40: 1); 9) benzene:meth-
anol (98:2); 10) benzene:methanol (90:10); 11) benzene:methanol (75:
25); and 12) carbon tetrachloride. Typical solvent system combinations
for two-dimensional analyses were: 7 and 2; 3 and 1; 5 and 6; 9 and 8;
10 and 5; and 11 and 5. GLC, LSC, and radioautography of TLC plates
were also performed on organic extracts. Characterization of de-
gradation products were confirmed by MS or a combination of GLC and

MS. HPLC was also used, in some cases, for separation and purifica-
tion prior to MS. Isolated degradates were identified by comparison
with appropriate model compounds. When necessary, crude organic ex-
tracts were purified and degradates were separated by gravity column
chromotography or small bore column chromatography pressurized with
nitrogen with silica gel or Florisil as the absorbents. For deriva-
tization of phenol and acids, aliquots of soil were methylated using
diazomethdne in ether,

Degradation products in the soil not extracted by methanol and aqueous
methanol only were further extracted with 0.5 N sodium hydroxide (24
hours at room temperature), centrifuged, the residues washed twice
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with 0.5 N sodium hydroxide, recentrifuged, washed with water, centri-
fuged again, air-dried, and combusted. Radioactivity in the combined

~ supernatant and water washes was quantified by LSC. Portions of the

" supernatant were adjusted to pH 1, 7, and 13, extracted with chloroform
and/or ethyl acetate, and analyzed radiochemically. Another portion

of the supernatant was acidified with hydrochloric acid to pH 1 and the
‘precipitated humic acid centrifuged and redissolved in 0.1 N sodium
hydroxide. The remaining supernatant containing the fulvic acid was
decanted. Both humic and fulvic acid fractions were analyzed for
[14cIradioactivity by LSC. ‘ '

A similar fractionation was performed on soil samples previously ex-
tracted with methanol and aqueous methanol using DOWEX A-1 chelating
resin as- the extractant rather than 0.5 N sodium hydroxide. For each
10 g of extracted soil 20 meq of Na*t and 200 m1 of water were used.
Radiochemical analyses was by LSC.

The analytical data were fitted to an exponential equation: y = ea-b(x)’
where y = calculated percent, a and b = constants calculated from ob-
served values by a least squares method, and X = elapsed time in weeks
after initial application. The values were calculated from fitted
equations. _Recovery values for trifluralin from sandy loam soil forti-
fied with [14CJtrifluralin at 5-50 ppm (in methanolic solutions) and
incubated at room temperature for 1 hour (dry) and 1 and 72 hours (moist)
were 99, 96, and 99%, respectively, after methanol and aqueous methanol .
extraction. ' - o

Confined Accumulation - Rotational Crop

Ring-labeled [14¢]2,2-azoxybis-(=,=,x=6-nitro-N-propyl-p-tolui-

dine (TR-28, specific activity 4.64 uCi/mg, purity unspecified, Lilly
Research Laboratories) at 0.112 and 0.224 kg/ha was incorporated into
the top 7.5 cm of plots (0.60 m2) of silt loam soil (see field dissi-
pation portion of the study for soil characteristics, and descriptien
and fertilization of plots). Soybeans were planted after treatment.
After harvesting the soybeans, wheat was planted, and 1 year after ap-
plication of TR-28 the wheat was harvested. The [14C]radioactivity in
the wheat was determined by combustion analysis.

Metabolism ~ Anaerobic Soil

Untreated soil (2 kg) from the field plots (see field dissipation
study for soil characteristics) was treated with [14cltrifiuralin
(specific activity 7.55 uCi/mg, 99% pure, Lilly Research Labor-
atories) at 1.5 ppm, placed in a 4-1 tin container and covered with

5 cm of tap water. The soil was incubated at room temperature (tem-
perature unspecified) for up to 8 weeks, and samples were taken
periodically (sampling intervals not provided) to determine [14¢cItri-
fluralin degradation and identify extractable degradates. Soil sam-
ples were analyzed as in the field dissipation study.
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" The same procedure was followed with 1 kg of soi]vtreated with the
ring-labeled degradate [14C]TR-28 (specific activity 4.64 uCi/mg,
purity unspecified, Lilly Research Laboratories) at 1 ppm.

Metabolism - Aerobic‘Soi]

Untreated soil (1 kg) from the field plots (see field dissipation
study for soil characteristics) was treated with the trifluralin
degradate ring-labeled [1#C]TR-28 (specific activity 4.64 uCi/mg,
-purity unspecified, Lilly Research Laboratories) at 1 ppm, placed in a.

- tin container and maintained at 60% of field capacity at room tempera-
ture (temperature unspecified) for up to 8 weeks. Soil samples were-

" taken periodically to determine [14¢]TR-28 degradation and identify
its degradation products. Soil samples were analyzed as in the field
dissipation study. ' ’ : '

Degradation - Photodegradation on Soil

The trifluralin degradate [14C]TR-28 (specific activity and purity
unspecified, Lilly Research Laboratories) at an unknown concentration
was applied to silica gel TLC plates and exposed to combined UV-fluore-
scent light (light not further characterized) for up to 2 weeks. The
method of analysis was not provided. - :

REPORTED RESULTS:

Field Dissipation - Terrestrial

During the 3 year study the average annual precipitation was ~40
inches, the average temperature was ~52 F with a maximum and mini-
mum of ~78.4 and 10.3 F, respectively, and an average snowfall of
~30-37 inches.

[14CITrifluralin in the 0-15 cm layer of silt loam soil declined frem
~14 to ~4 to ~1.5% of applied at 1, 2, and 3 years after
application, respectively (FZgure 1, values calculated from fitted
equations). Of the total [14C]radioactivity applied 69 and 43.5% was
recovered after 1 and 3 years respectively, and 43 and 38% of applied
. were unidentified [14C]residues after 1 and 3 years, respectively (Table
‘ 2). MNumerous (~30) degradates were identified (Tables 1 and 2) and
. quantified, none of which occurred at >3% of applied in any time inter-
.val. Identified degradates reached a maximum of 12% of applied between 8
and 52 weeks after application, and declined to 4% after 3 years. [14c1-
TR-2 was the major degradation product with the-maximum detected at 2.8%
of applied 4 months after application. The radioactivity remaining fol-
lowing application of [l4C]trifluralin (soil incorporated to 7.5 cm) at
1.68 kg/ha was detected mainly in the upper layers of soil, with 98.8,
96, 91, and 92% of recovered'[14C]radioactivity in the 0-15 cm layer layer
12, 16, 24, and 36 months posttreatment (Table 3). Three percent or less
was detected between the 17.5 and 38 cm soil layers over the 3-year period.

)
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Confined Accumulation - Rotational Crops

Wheat seeded as a rotational crop in the plots after the soybeans were.
harvested, and harvested 1 year after application of the trifluralin de-
gradate [i }TR -28 at 0.112 or 0.224 kg/ha, did not contain substantial
amounts of [ C]rad1oact1v1ty in mature straw and grain. Quantitative
data were not provided.

Metabol1sm - Anaeroblc Soil

[14C]Tr1f1ura11n at 1.5 ppm in flooded silt 1oam 5011 degraded w1th 15
and 5%_of applied detected after 3 and -8 weeks of incubation. Unidenti-
fied [ 4C]tr1f1ura11n residues increased during 1ncubat1on from 25% de-
tected in 3 weeks to 50% detected in 8 weeks. Total [14C]radiocactivity
degraded to ~80% of applied in 8 weeks, and identified degradat1on
products were present at 20-25% of applied at 8 weeks. Twenty-nine de-
gradation products were identified including compounds TR-4 to TR-21,
TR-28, TR-32, TR-36, TR-39, and TR-40 (see Table 1 for chemical names).
Quantitative data were not provided. The trifluralin degradate [1%c]-
TR-28 at 1 ppm in flooded silt 1oam soil degraded with ~22 and 5% of
applied detected after 3 and 8 weeks, respectively. The major degrada-
tion product was TR-32 which was detected at 17 and 5% of app11ed at 3
and 8 weeks, respectively.

Metbolism - Aerobic Soil

The trifluralin degradate [14Cc]TR-28 at 1 ppm in silt loam soil degraded
with 60% of applied detected as [14C]TR 28 after 8 weeks of incubation,
15% detected as unidentified [14C]residues, and 25% detected as degrada-
tion products (not characterized in text).

Degradat1on - Photodegradation on Soil

The trifluralin degradate [14c]ITR-28 exposed to combined UV and fluore-
scent light on silica gel TLC plates was completely degraded 2 weeks
after application. Quantitative data were not provided.

DISCUSSION: |

Field Dissipation - Terrestr1a1

1. The test substance used in this study was not an end-use product.

2. The application rate was given as a range of concentrations, and the
exact rate for which the results were reported was not provided.

3. Field test data were incomplete and did not include depth of water

table, irrigation schedule, or slope of plots. Weather data was
reported for an offsite location. ,

£
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4, Detection 1imits, extraction eff1c1enc1es and sens1t1v1t1es of the
ana]yt1ca] methods were not provided.

5. Plot size was not representative of actual use conditions.

Confined Accumulation - Rotational Crops

1.  This study was conducted with a degradate of trifluralin, not with
an end-use formulation of the parent compound.

2. Quantitative data were not preéented.
3. It was assumed that the wheat was analyzed by. combustion because that
the method was used to analyze the soybeans planted 1mmed1ate1y after
application.
.4; | Field test data was 1ncomp1ete and did not include depth of water table,
“slope of plots, or irrigation schedule. Meteorological data for this
portion of the study were the same as in the field dissipation portion of
the study.
5, Treatment to planting interval for wheat was not specifiéd.

6. The [14C]trifluralin used was not'indicated, and could have been any
of those reported in the materials and methods.

Metabo1ism - Anaerobic Soil

1. Data were reported for 3 and 8 week samples only.
2. The soil incubation temperature was not reported.

3. There was no pretreatment or immediate posttreatment samp11ng to
confirm the application rate. , -

4, The treated soil was not aged (30-days or one half-life)
- prior to flooding.

Metabolism - Aerobic'Soi1

1. Data were reported for 8-week samples only.
2. The soi?lincubation temperature was not reported.

3. The study was conducted with a degradation product, not with the
parent compound.

4, There was no pretreatment or immediate posttreatment sampling to
confirm the application rate.
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Degradation - Photodegradation on Soil

1. A dark control was not included and the sampling interval was not
described.

.  Degradation products were not identified or quantified.

. The intensity and wavelengths of the light were not characterized.

2

3

4, The test was'not conducted on soil.

5. The test was conducted with a degbadate'not with the pareﬁt compound .
6

. Quantitative data were not provided.
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Figure 1. Rate of dissipation (% of applied) of [14cItrifluralin residues,
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kg/ha. -
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Tab!e 1. Chemical names of triquriﬁin and its degradates detected and identified in
field and laboratory studies.

“Code number

Chemical name

TR~1
{Trifluralin)
- TR-2
TR-3
TR-4 _
TR-5
TR-6
TR-7
TR-9
TR-10
TR-11
TR-13
TR-14
TR-15
TR-16
TR-17
TR-18
TR-19
TR-20
TR-21
TR-28
TR-29
TR-31
TR-32
TR-36
TR-39
TR-40
TR-41

« &, c-trifluoro-2,6-dinitro-N,N-dipropyl-p-toluidine

=.¢-tr1f1uoro-2 6- d1nitro—N-propy1-p-to]uidine
=,«=trifluoro-2, 6—dinitro-g-to]uidine
o=, %=t rifluoro-5-nitro-N4 ,N*-dipropyltoluene-3,4-diamine
== ,--trifluoro-5-nitro-N4-propy1toluene-3 4-diamine

« = «-trifluoro-5-nitrotoluene-3,4-diamine
.= ==trifluoro-N? N4-d1propy1toluene-3 4,5-triamine
KX --tr1fluoroto]uene-3 4,5-triamine

= « ¢-tr1fluoro-2'-hydroxyamino-6‘-n1tro-N-propy1-p prop1onto1uid1ne

2-ethyl-7-nitro-1-propyl-5-(trifluoromethyl)benzimidazole-3-oxide
2-ethyl-7-nitro-1-propy1-5-(trifluoromethyl)benzimidazole
7-amino-2-ethyl-1-propyl-5-(trifluoromethyl)benzmidazole
2-ethyl-7-nitro-5~(trifluoromethyl)benzimidazole
7-amino-2-ethyl-5-(trifluoromethyl)benzimidazole
7-nitro-l-propyl-5-(trifluoromethyl)benzimidazole
7-nitro-5-(trifluoromethyl)benzimidazole
7-amino-5-(trifluoromethyl)benzimidazole

« .« a-trifluoro-2,6-dinitro-p-cresol

- 4-{dipropylamino)-3,5-dinitrobenzoic acid

2,2-azoxybis-(=,= ,«=trifluoro-6-nitro-N-propyl-p-toluidine)
N-propy1-2,2'-azoxybis-(=,« ,=-trifluoro-6-nitro-p-toluidine)
2,2'-azoxybis-(=,= ,«-trifluoro-6-nitro-p-toluidine)
2,2'-azobis-(=,= ,x~-trifluoro-6-nitro-N-propyl-p~toluidine)
-,-,c-trifluoro—4,6-d1nitro-5-(d1propylamino)-o-creso]
,«,=-trif1uoro-2-hydroxyamino-6-nitro-N,N-d1propyl-p-to]uidine
« «-trifluoro-2'6'-dinitro-N-propyl-p-propionotoluidine,
,t-trifluoro-Z 6-d1n1tro-N-(propan -2-01)- N-propyl-p-to]u1d1ne
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Table 2. Recovery (% of appHed)a of trifluralin degradatesb in silt loam soil treated with [14c3-
trifluralin at 0.84-6.72 kg/ha. : -

Sampling interval (months)

Degradation

productsb 0.5 1 2 4 12 16 2 36
TR-2 1.5 1.8 2.6 2.8 1.7 0.8 0.4 0.2
TR-3 & TR-5C ’ 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.05 -
TR-4 Trd 0.05 Tr 0.05 0.1 0.1 0.07 0.04
TR-10 & TR-118 nof 0.5 1.5 0.6 ND ND ND ND
TR-13 0.5 1.3 1.2 1.5 2.0 1.6 0.8 0.5
TR-15 ND 1 0.5 1.0 0.7 1.5 1.1 1.0 0.6
TR-17 0.3 0.9 1.0 0.2 1.0 0.5 0.6 0.4
TR-20 ND ND 0.7 0.5 1.0 0.5 0.1 0.1
TR-28 0.05 0.5 0.5 0.6 0.5 0.6 0.3 0.3
"TR-29 ND- 0.05 0.1 0.05 Tr 0.1 0.08 0.07
TR-32 , -9 - o - 0.1 0.1 0.05 0.04
Otherh ' 2.5 5.4 3.4 3.2 3.9 5.3 3.5 2.0
Unidentified 9.0 14.0 20.0 28.0 . 43.0 44,0 42,0 - 38.0
RA? '
RA in humin - - - - 11.0 - 11.0 12.0
RA in humic acid - ia - -- 15.0 - 14.0 11.0
RA in fulvic acid - - - - 17.0 - 17.0 15.0
Unaccounted® 2.0 2.8 0.8 ‘0.6 0.2, + 142 1.5 0.2
RA ,

_ @ Percent of applied [14C]trifiuralin. Exact application rate nét specified.
b Chemical names of degradates are in Table 1. '
¢ Initially compounds were not well separated.
d7r ='trace amount; <0.01% of appliéd. : =
€ Data for both compounds, constant transformation of TR-10, TR-11 occurred on the TLC plates.
f ND = NC. detected; detection limit not reported.
9 -- = Not-analyzed.
h Represents radioactivity corresponding to the following 6 identified degradation products which
could not be estimated singly: TR 6, TR 7, TR 8, TR 9, TR 12, TR 14, TR 16, TR 18, TR 19, TR 21,
_TR 29, TR 31, TR 36, TR 39, TR 40, TR 41.

i Radioactivity not extracted with methanol and aqueous methanol.




STUDY 38
-12-

Table 3. [14cITrifluralin residues (% of recovered)? in si]tlloam soil
treated with [14CItrifluralin at 1.68 or 6.72 kg/ha.

[14cITrifluralin (Kg/ha)

1.68 6.72
Sampling Sampling interval (months)b
depth ) ; , - ” _
(cm) 12 16 24 36 36
2.5 35 21 21 29 44
5.0 47 32 28 34 40
7.5 15 31 27 17 7
10.0 1 9 10 7 2
12.5 0.5, 2 -3 3 2
15.0 - 0.3 1 2 -2 2
(Subtotal)¢ (98.8) (96) (91) (92) . (97)
17.5 0.2 1 3 2 2
20.0 0.2 0.6 1.5 2 1
- 22.5 0.1 0.5 1 1 0.1
25.0 0.1 0.4 1 0.7
27.5 0.2 - 0.3 1 0.5
30.0 0.1 0.4 0.5 0.6
32.5 0.1 0.3 0.5 0.5
35.0 * 0.1 0.3 0.3 0.4
38.0 0.1 0.2 0.2 0.3

a percent of [14C]radioactivity in total soil sample (0-38 cm). o .
b Sampling interval, months after application.

C Cumulative amount of [14C]radiaoctivity from the 0-15 cm depth.
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