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EXECUTIVE SUMMARY:

The effect of Dacthal Flowable Herbicide (DCPA) on the seedling emergence of monocot (corn, Zea mays; onion,
Allium cepa; ryegrass, Lolium perenne; and wheat, Triticum aestivum) and dicot (cabbage, Brassica oleracea;
lettuce, Lactuca sativa, oilseed rape, Brassica napus; soybean, Glycine max; sugarbeet, Beta vulgaris; and tomato,
Lyccpersicon esculentum) crops was studied at nominal concentrations of 0 (negative control), 0.0034, 0.010, 0.031,
0.092, 0.28, and 0.83 Ib a.i./A (lettuce); 0 (negative control), 0.031, 0.092, 0.28, 0.83. 2.5, and 7.5 1b a.i./A (onion);
and 0 (negative control), 0.092, 0.28, 0.83, 2.5 and 7.5 1b a.i./A (all other species).

Treatment levels were analytically confirmed on the dosing solutions at each application rate. The measured
concentrations of DCPA were <0.00089 (<LOQ, negative control), 0.0037, 0.010, 0.030, 0.088, 0.27, and 0.84 1b
a.i./A (lettuce); <0.00089 (<LOQ, negative control), 0.030, 0.088, 0.27, 0.84, 2.5, and 7.4 Ib a.i./A (onion);
<0.00089 (<LOQ, negative control), 0.078, 0.23, 0.73, 2.3 and 7.2 1b ai/A (corn, ryegrass, wheat, soybean and
tomato); and <0.00089 (<LOQ, negative control), 0.088, 0.27, 0.84, 2.5 and 7.4 b a.i./A (cabbage, oilseed rape and
sugarbeet).

The growth medium used in the seedling emergence test was a loamy sand made from kaolinite clay, industrial
quartz sand and peat (loamy fine sand, pH 7.2, organic carbon 0.56%). On day 21 the surviving plants per pot were
recorded and cut at soil level for measuring the plant height and dry weight.

Negative control emergence ranged from 78 to 95%. Significant inhibitions in seedling emergence were observed in
onion and ryegrass. Significant inhibitions in onion emergence were 26, 18, 21 and 24% at the 0.030, 0.27, 0.84 and
7.4 1b a.i./A treatment levels, respectively, compared to the negative control (Mann-Whitney U Two-Sample test,
p<0.05), which was not dose-responsive. Significant inhibitions in ryegrass emergence of 45, 76, and 97% were
observed at the 0.73, 2.3, and 7.2 1b a.i./A treatment levels, respectively, compared to the negative control (Williams
test, p<0.05).

The reviewer based survival on number planted; the negative control survival based on number planted was 73 to
95%, whereas the study author based the negative control survival on number emerged was 93 to 100%. However, if
survival is based on number planted, as the reviewer did, the mean control seedling survival does not meet the
OCSPP 850.4100 test validity element of at least 90% survival at test termination for two species, lettuce (73%), and
soybean (85%). The reviewer found significant inhibitions in onion survival of 27, 16, 19 and 22% at the 0.030,
0.27,0.84 and 7.4 1b a.i./A treatment levels, respectively, compared to the negative control (Mann-Whitney U Two-
Sample test, p<0.05), which was not a dose-response. However, the observed significance levels may partially be
driven by a combination of high control performance, and two replicates in the treatment level that brought down
the mean including a low performer (60% emergence), and a replicate with 0% survival. Additionally, the 95% CI
for the lowest treatment level (0.030 Ib a.i./A) encompasses the control mean. The reviewer also found significant
inhibitions in ryegrass survival of 50, 76 and 100% at the 0.73, 2.3, and 7.2 1b a.i./A treatment levels, respectively,
compared to the negative control (Williams test, p<0.05).

Significant inhibitions were found in the height of corn, oilseed rape, onion, ryegrass, sugarbeet, tomato, and wheat
compared to the negative control. Significant sugarbeet height inhibitions were 38, 64, and 76% at the 0.84, 2.5 and
7.4 1b a.i./A treatment levels, respectively, compared to the negative control (Jonckheere-Terpstra Step-Down test,
p<0.05). Significant inhibitions in ryegrass height were 45 and 77% at the 0.73 and 2.3 Ib a.i./A treatment levels,
respectively; there was 100% mortality at the 7.5 1b a.i./A treatment level (Jonckheere-Terpstra Step-Down test,
p<0.05). The reviewer also found significant decreases in oilseed rape height of 14 and 6% at the 2.5 and 7.4 1b
a.i./A treatment levels, respectively (Mann-Whitney U Two-Sample test, p<0.05), and in tomato height of 14, 39
and 67% at the 0.73, 2.3 and 7.2 Ib a.i./A treatment levels, respectively, compared to the negative control (Williams
test, p<0.05). Significant inhibitions in corn were 26% at 7.2 1b ai/A and in onion were 32% at 7.5 1b a.i./A
(Williams test, p<0.05); significant inhibitions in wheat were 14% at 7.2 1b a.i./A (Dunnett’s test, p<0.05).

Significant inhibitions in the dry weight of corn, oilseed rape, onion, ryegrass, sugarbeet, tomato, and wheat were
observed compared to the negative control. Significant inhibitions in sugarbeet dry weight were 33, 81 and 92% at
the 0.84, 2.5 and 7.4 1b a.i./A treatment levels, respectively (Jonckheere-Terpstra Step-Down test, p<0.05).
Significant decreases in ryegrass dry weight of 50 and 87% were observed at the 0.73 and 2.3 1b a.i./A treatment
levels, respectively; there was 100% mortality at 7.4 1b a.i./A (Mann-Whitney U Two-Sample test, p<0.05).
Significant inhibitions in oilseed rape dry weight were 6, 13 and 7% at the 0.84, 2.5 and 7.4 Ib a.i./A treatment
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levels, respectively (Mann-Whitney U Two-Sample test, p<0.05). Significant decreases in onion dry weight were 25
and 38% at the 2.5 and 7.4 Ib a.i./A treatment levels, respectively, and significant inhibitions in tomato dry weight
were 53 and 74% at the 2.3 and 7.2 1b a.i./A treatment levels, respectively (Jonckheere-Terpstra Step-Down test,
p<0.05). Although not statistically significant, the 0.73 1b a.i./A level was considered to also have treatment related
effects (14% decrease, compared to negative control) that were narrowly not detected in the statistical test (p=0.09).
However, this difference may be attributed to the single poor performing replicate in the control (mean replicate
weight of 0.1g), which was lower than any other replicate mean in the other controls or the three lowest treatment
concentrations. Significant dry weight inhibitions in corn and wheat were 41 and 38%, respectively, at the 7.2 1b
a.i./A treatment level compared to the negative control (Dunnett’s test, p<<0.05).

The most sensitive dicot was sugarbeet, based on height, with NOAEC and IC,5 values of 0.27 and 0.548 1b a.i./A,
respectively. The most sensitive monocot was ryegrass, based on survival, with NOAEC and IC,5 values of 0.23 and
0.277 Ib a.i./A, respectively. Seedling emergence studies are intended to capture sub-lethal effects; therefore,
survival is not expected to be the most sensitive endpoint. However, survival in ryegrass was the most sensitive
endpoint overall for monocot species, and there was potentially a strong effect of low emergence and low survival
due to treatment on ryegrass that may have confounded growth effects. Ryegrass had a very steep dose-response
with low effects (generally <10%, except for height at 13%) at 0.23 1b a.i./A, but with high effects approaching 50%
at 0.73 1b a.i./A, so that even though there is some uncertainty with the IC,5 endpoint, we can be fairly certain that an
accurate I1C,; lies between these two concentrations.

Based on the phytotoxicity rating system used by the study author, there were no to slight effects in onion, wheat,
cabbage, and soybean; moderate effects in corn and tomato; and severe effects in ryegrass, sugarbeet, oilseed rape
and lettuce. Phytotoxic effects included chlorosis, necrosis, leaf curl, stem curl, and lodging; the effects were dose-
related in ryegrass, wheat, corn, sugarbeet, and tomato.

Based on the results of the preliminary non-GLP range-finding test using applications of 0.012 to 7.5 1b a.i/A
DCPA, lettuce height and dry weight showed inhibitions in a dose-responsive relationship. For lettuce the fresh
weight reductions a maximum of 96% were observed; and for height reductions a maximum of 69% were observed.
Therefore, based on the results of the non-GLP range-finding the application rates for the lettuce portion of the
definitive study, were: 0.0037, 0.010, 0.030, 0.088, 0.27, and 0.84 1b a.i./A (lettuce). Although inhibitions >25%
were observed in some concentrations during the test, these were not dose-responsive and the IC25 is considered
above the highest test concentration for all endpoints, which presents a contradiction with the results that were
observed in the range-finding study. Results were further confounded in the definitive study due the negative control
survival for lettuce was 73% (based on number planted), although survival in the lettuce negative control of the
range-finder was also below the guideline recommendation of 90% (83% survival in range-finder controls). The
lettuce portion of the study is classified as supplemental and may be used for risk characterization only. Based
on these results and uncertainties, if application rates result in higher estimated exposure concentrations than the
concentration tested in this study, additional data may be required for lettuce (only).

Maximum Labeled Rate: Not reported

Monocot
Most sensitive monocot: Ryegrass, based on survival*
ECs5o/ICs0: 0.688 b a.i./A 95% C.1.: 0.51-0.929 Ib a.i./A
ECy5/1Cy5: 0.277 b ali/A 95% C.1.: 0.182-0.382 b a.i./A
ECys/1Cps: 0.0749 1b a.i./A 95% C.1.: 0.0364-0.122 b a.i./A

NOAEC: 0.23 b a.i./A

LOAEC: 0.73 b a.i./A

Slope: 1.71 95% C.I.: 1.33-2.09 b a.i./A

*Studies are designed to capture sub-lethal effects; therefore, survival is not expected to be the most
sensitive endpoint. However, low emergence and low survival in ryegrass at the highest three treatment
levels may have confounded growth effects in ryegrass.
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Dicot
Most sensitive dicot: Sugarbeet, based on height
ECs50/ICsp: 1.62 b a.i/A 95% C.I.: 1.4-1.89 b a.i./A
EC,5/ICy5: 0.548 Ib a.i./A 95% C.I.: 0.438-0.672 b a.i./A
ECs/ICps: 0.1151b a.i./A 95% C.I.: 0.0532-0.175 Ib a.i./A

NOAEC: 0.27 b a.i/A
LOAEC: 0.84 b a.i/A

Slope: N/A 95% C.I.: N/A

Table 1 (Tier II studies). Summary of most sensitive parameters by species (Ib a.i./A).

Species Endpoint NOAEC I1Cys 1Cy5 1Cs
Cabbage None 7.4 ND >7.4 >7.4
Corn Dry Weight 2.3 1.68 4.53 9.04
Lettuce' None 0.84 ND >0.84 >0.84
Oilseed Rape Height 0.27 0.328 >7.4 >7.4
Onion Dry Weight 0.84 0.0568 1.99 >7.4
Ryegrass Survival® 0.23 0.0749 0.277 0.688
Soybean None 7.2 NC >7.2 >7.2
Sugarbeet Height 0.27 0.115 0.548 1.62
Tomato” Dry Weight 0.23 0.301 1.07 2.57
Wheat Dry Weight 2.3 2.53 5.64 9.87

NC —not calculable; ND — not determined

! The definitive study resulted in no effects observed at the tested rates, which were generally below rates tested for other species.
However, based on the results of the preliminary non-GLP range-finding test lettuce height and dry weight showed inhibitions in
a dose-responsive relationship that overlapped with these rates (testing between 0.0037 and 0.84 1b a.i./A. There is uncertainty as
to what caused this discrepancy between the range-finding study and the definitive study. Additionally, survival in lettuce
controls did not meet the guideline validity criteria of 90%.

? Studies are designed to capture sub-lethal effects; therefore, survival is not expected to be the most sensitive endpoint. However,
there is a strong effect of low emergence and low survival on ryegrass that may have confounded growth effects. Ryegrass had a
very steep dose-response with low effects (generally <10%, except for height at 13%) at 0.23 Ib a.i./A, but with high effects
approaching 50% at 0.73 b a.i./A, so that even though there is some uncertainty with the IC25 endpoint, we can be fairly certain
that an accurate IC25 lies between these two concentrations.

% Although not statistically significant, the 0.73 Ib a.i./A was considered to also have treatment related effects (14% decrease,
compared to negative control) that were narrowly not detected in the statistical test (p=0.09). This difference may be attributed to
the single poor performing replicate in the control (mean replicate weight of 0.1g), which was lower than any other replicate
mean in the other controls or the three lowest treatment concentrations. Therefore, the NOAEC was determined to be 0.23 Ib
a.i/A.

This study is scientifically sound and is classified as acceptable for all species except ryegrass and lettuce. For

ryegrass, the study is considered supplemental and may be used to calculate risk quotients (for endpoints with
survival as most sensitive endpoint) and for lettuce, the study is considered supplemental and may be used for

risk characterization only.

I. MATERIALS AND METHODS
GUIDELINE FOLLOWED: This study was conducted in compliance with Series 850-Ecological Effects
Test Guidelines, OCSPP Number 850.4100: Seedling Emergence (2012). The
reviewer evaluated the study methods according to EPA Ecological Effects
Test Guidelines, OCSPP Guideline 850.4100: Seedling Emergence (January
2012).

1. Seedling emergence studies are intended to capture sub-lethal effects; therefore, survival is not expected to
be the most sensitive endpoint. However, survival in ryegrass was the most sensitive endpoint overall for
monocot species, and there was potentially a strong effect of low emergence and low survival on ryegrass
that may have confounded growth effects. The results for ryegrass should be interpreted with caution.

2. The reviewer determined survival based on the number planted; the negative control for survival ranged
from 73 to 95% for all species tested. The study author determined survival based on number emerged; the
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negative control for survival ranged from 93 to 100% for all species tested. The study author’s survival
results differed from the reviewer’s as the study author found no significant inhibitions in survival for any
species. If survival is based on number planted, the mean control seedling survival does not meet the
OCSPP 850.4100 test validity element of at least 90% survival at test termination for two species, lettuce
(73%), and soybean (85%). This is a study deficiency for these two species only.

The study author used 5 seeds per replicate over 8 replicates, which does meet the OCSPP guideline of 40
seeds per treatment level. The study criteria suggest planting 10 seeds per replicate, OCSPP guidance
suggests a minimum of 4 seeds per replicate per treatment and a minimum of 40 seeds per treatment, while
OECD recommends a minimum of 5 seeds per replicate. This is a minor deficiency.

The physico-chemical properties of the test material were not reported. This is a minor deficiency.

Soil CEC and % moisture were not reported. This is a minor deficiency.

The relative humidity during the study ranged from 16-90% for all species tested. The mean relative
humidity for the subset of species tested together: corn, Zea mays; wheat, Triticum aestivum; soybean,
Glycine max; ryegrass, Lolium perenne; and tomato, Lyccpersicon esculentum was 66% + 6% (standard
deviation (SD)). The mean relative humidity for the second subset of species tested together: onion, Allium
cepa; sugarbeet, Beta vulgaris; cabbage, Brassica oleracea; lettuce, Lactuca sativa; and oilseed rape,
Brassica napus was 55% = 11%(SD). OCSPP recommends relative humidity of 70% (daytime) + 15%.
This is considered a minor deviation.

The temperature during the study ranged from 15 to 36°C for all species tested. The mean temperature for
the subset of species tested together: corn, Zea mays; wheat, Triticum aestivum,; soybean, Glycine max;
ryegrass, Lolium perenne; and tomato, Lyccpersicon esculentum was 26°C + 2°C (SD). The mean
temperature for the second subset of species tested together: onion, Allium cepa; sugarbeet, Beta vulgaris;
cabbage, Brassica oleracea; lettuce, Lactuca sativa; and oilseed rape, Brassica napus was 22°C + 1°C (SD).
OCSPP recommends temperature of 25/20°C (daytime/nighttime) + 6°C. This is considered a minor
deviation.

The deficiencies did not have an impact on the acceptability of this study, with the exception of two ¢fthe test
species, ryegrass and lettuce, only.

COMPLIANCE: Signed and dated GLP, Quality Assurance and Data Confidentiality statements

were provided. This study was conducted in compliance with Good Laboratory
Practice Standards as published by U.S. Environmental Protection Agency (40
CFR Part 160), August 1989; OECD Principles of Good Laboratory Practice
(ENV/MC/CHEM (98) 17); and Japan MAFF, 59 NohSan, Notification No.
6283, Agricultural Production Bureau, 1 October 1999. As noted, periodic
analyses of well water and soil for potential contaminants were not performed
according to GLP, but were performed using a certified laboratory and standard
U.S. EPA analytical methods. Characterization of the reference substance and
the stability of the reference substance under conditions of storage at the test site
were determined before the completion of the study in accordance with GLP,
however, characterization was conducted after test mitiation.

A. MATERIALS:

1. Test Material DCPA (Dacthal Flowable Herbicide)

Description: Off-white liquid

Lot No./Batch No.: BT2242030

Purity: 54.0%

Stability of compound

under test conditions: Recovery of test substance in spray solutions ranged from 83-97% for corn,

wheat, ryegrass, soybean and tomato (n=9), and range from 93 to 107% for
onion, cabbage, oilseed rape, lettuce, and sugarbeet. Matrix fortified sample
recoveries ranged from 89-99%. Stability (verification) of the test material
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Parameters

Seedling Emergence

Details

Remarks

Observation intervals

Each pot was inspected weekly (days 7,

14, & 21) and phytotoxicity assessments
performed. Plant height and dry weight
were recorded at study termination (day

21).

Other observations, if any

N/A

Were raw data included?

Yes

Phytotoxicity rating system, if
used

0- No effect; 10-30- Slight effect; 40-60-
Moderate effect; 70-90- Severe effect;

Frans, Robert E. and Ronald E. Talbert.
1977. Design of Field Experiments and

100 = death of entire plant. the Measurement and Analysis of Plant
Responses, pp. 15-23, in B. Truelove,
ed., Research Methods in Weed Science.
Southern Weed Science Society, Auburn
University, Alabama

II. RESULTS and DISCUSSION:

A. INHIBITORY EFFECTS:

1. Seedling Emergence:

Negative control emergence ranged from 78 to 95%. The study author found significant inhibitions in
seedling emergence in onion and ryegrass. Significant inhibitions in onion emergence were 26 and 24% at
the 0.031 and 7.5 1b a.i./A treatment levels, respectively, compared to the negative control (Dunnett’s test,
p<0.05). Significant inhibitions in ryegrass emergence of 45, 76, and 97% were observed at the 0.83, 2.5,
and 7.5 1b a.i./A treatment levels, respectively, compared to the negative control (Dunnett’s test, p<0.05).
The reviewer found similar significant inhibitions in ryegrass emergence (Williams test, p<0.05). The
reviewer found significant decreases in onion emergence of 26, 18, 21 and 24% at the 0.030, 0.27, 0.84 and
7.4 1b a.i./A treatment levels, respectively, compared to the negative control (Mann-Whitney U Two-
Sample test, p<0.05), which was not dose-responsive, but encompassed more doses than the study author
results.

The study author based survival on number emerged; negative control survival based on number emerged
was 93 to 100%. The study author found significant inhibitions in ryegrass survival, but not in any other
species tested. Significant inhibition in ryegrass survival was 100% at the 7.5 1b a.i./A treatment level
compared to the negative control (Dunnett’s test, p<0.05). The reviewer based survival on number planted;
negative control survival based on number planted was 73 to 95%. The reviewer found significant
inhibitions in onion survival of 27, 16, 19 and 22% at the 0.030, 0.27, 0.84 and 7.4 1b a.i./A treatment
levels, respectively, compared to the negative control (Mann-Whitney U Two-Sample test, p<0.05), which
was not dose-responsive. The reviewer also found significant inhibitions in ryegrass survival of 50, 76 and
100% at the 0.73, 2.3, and 7.2 1b a.i./A treatment levels, respectively, compared to the negative control
(Williams test, p<0.05).

The study author found significant inhibitions in the height of corn, oilseed rape, onion, ryegrass,
sugarbeet, tomato, and wheat compared to the negative control. Significant sugarbeet height inhibitions
were 38, 64, and 76% at the 0.83, 2.5 and 7.5 1b a.i./A treatment levels, respectively, compared to the
negative control (Dunnett’s test, p<0.05). Significant inhibitions in ryegrass height were 45 and 77% at the
0.83 and 2.5 Ib a.i./A treatment levels, respectively; there was 100% mortality at the 7.5 Ib a.i./A treatment
(Dunnett’s test, p<<0.05). Significant inhibitions in tomato height of 39 and 67% were observed at 2.5 and
7.5 Ib a.i./A (Dunnett’s test, p<0.05). Significant decrease in oilseed rape height was 14% at the 2.5 1b
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a.i./A treatment level; and significant inhibitions in corn, onion and wheat height were 26, 32, and 14%,
respectively, at the 7.5 1b ai/A treatment level compared to the negative control (Dunnett’s test, p<0.05).

The reviewer found similar significant inhibitions in height as the study author in sugarbeet (Jonckheere-
Terpstra Step-Down test, p<0.05); ryegrass (Jonckheere-Terpstra Step-Down test, p<0.05); corn and onion
(Williams test, p<0.05), and wheat (Dunnett’s test, p<0.05). The reviewer found significant decreases in
oilseed rape height of 14 and 6% at the 2.5 and 7.4 1b a.i./A treatment levels, respectively (Mann-Whitney
U Two-Sample test, p<0.05), and in tomato height of 14, 39 and 67% at the 0.73, 2.3 and 7.2 Ib a.i./A
treatment levels, respectively, compared to the negative control (Williams test, p<0.05).

The study author found significant inhibitions in the dry weight of corn, onion, ryegrass, sugarbeet, tomato,
and wheat compared to the negative control. Significant inhibitions in sugarbeet dry weight were 34, 82
and 92% at the 0.83, 2.5 and 7.5 Ib a.i./A treatment levels, respectively (Dunnett’s test, p<0.05). Significant
decreases in ryegrass dry weight of 49 and 87% were observed at the 0.83 and 2.5 1b ai/A treatment levels,
respectively; there was 100% mortality at 7.5 1b a.i./A (Dunnett’s test, p<0.05). Significant inhibitions in
tomato dry weight were also 53 and 74% at the 2.5 and 7.5 1b a.i./A treatment levels, respectively
(Dunnett’s test, p<0.05). Significant inhibitions in corn, onion and wheat dry weight were 41, 38 and 38%,
respectively, at the 7.5 Ib a.i./A treatment level compared to the negative control (Dunnett’s test, p<0.05).

The reviewer found significant inhibitions in the dry weight of corn, oilseed rape, onion, ryegrass,
sugarbeet, tomato, and wheat compared to the negative control. The reviewer found similar significant
inhibitions in dry weight as the study author in sugarbeet and tomato (Jonckheere-Terpstra Step-Down test,
p<0.05); ryegrass (Mann-Whitney U Two-Sample test, p<0.05); and corn and wheat (Dunnett’s test,
p<0.05). Significant inhibitions in oilseed rape dry weight were 6, 13 and 7% at the 0.84, 2.5 and 7.4 1b
a.i./A treatment levels, respectively, compared to the negative control (Mann-Whitney U Two-Sample test,
p<0.05). Significant decreases in onion dry weight were 25 and 38% at the 2.5 and 7.4 1b a.i./A treatment
levels, respectively, compared to the negative control (Jonckheere-Terpstra Step-Down test, p<0.05).
Although not statistically significant, the 0.73 Ib a.i./A was considered to also have treatment related effects
(14% decrease, compared to negative control) that were narrowly not detected in the statistical test
(p=0.09). However, this difference may be attributed to the single poor performing replicate in the control
(mean replicate weight of 0.1g), which was lower than any other replicate mean in the other controls or the
three lowest treatment concentrations.

Based on the study author’s results, the most sensitive monocot was ryegrass, based on emergence, with
NOAEC and ICys values of 0.28 and 0.55 1b a.i./A, respectively; and the most sensitive dicot was
sugarbeet, based on height, with NOAEC and ICys values of 0.28 and 0.46 1b a.i./A, respectively.

Based on the phytotoxicity rating system used by the study author, there were no to slight effects in onion,
wheat, cabbage, and soybean; moderate effects in corn and tomato; and severe effects in ryegrass,
sugarbeet, oilseed rape and lettuce. Phytotoxic effects included chlorosis, necrosis, leaf curl, stem curl, and
lodging; the effects were dose-related in ryegrass, wheat, corn, sugarbeet, and tomato.

B. REPORTED STATISTICS BY THE STUDY AUTHOR:

Plant shoot height, shoot dry weight, percent emergence and percent survival means were determined.
Parametric assumptions for normal distribution and homogeneity of variance were tested. If appropriate, effects
of treatment were evaluated with an ANOVA, and the treatment groups were compared to controls with a
Dunnett's test. When assumptions were not met, statistical results were still accepted due to the robust nature of
the Dunnett's test. A probability of less than 0.05 was considered statistically significant. Results of the
Dunnett's test were used to help establish the NOER. Statistical analyses also included the determination of
effect rates (ERX estimates) and their confidence limits, if necessary. ER25 and ER50 estimates were calculated
when reductions in test endpoints among one or more treatment groups were at least 25% or 50%, respectively,
relative to control means. Where reductions in treatment groups were less than 25% or 50% compared to the
control, the ER25 or ER50 values were considered to be greater than the highest treatment group. The data for
ryegrass survival was not conducive to analysis by non-linear regression, therefore effect rates (ERx estimates)
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were calculated using the ICPIN linear interpolation method. All statistical computations were performed on a
personal computer using SAS version 8. Nominal concentrations were used for all analyses.

Table 5: Effect of DCPA on 21-Day Seedling Emergence

Species Results summary for height (Ib a.i./A)
height cm) | NOEC | ERes | 95%CI | ERos 95%CI ERsp 95%CI slope 95%CI

Cabbage 14.5-15.3 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Corn' 56.5-78.2 2.5 ND N/A 6.61 | 4.08-10.69 | >75 N/A N/A N/A
Lettuce 5.73-8.15 0.83 ND N/A >0.83 N/A >0.83 N/A N/A N/A
Oilseed Rape® 16-18.6 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Onion’ 7.59-11.2 2.5 ND N/A 6.08 | 231-1598 | >75 N/A N/A N/A
Ryegrass’ 4.23-18.1 028 ND N/A 0.51 0.23-1.15 1.06 0.65-1.73 N/A N/A
Soybean 33.5-36.5 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Sugarbeet’ 3.71-15.4 0.28 ND N/A 0.46 0.31-0.68 158 1.24-2.03 N/A N/A
Tomato® 7.9123.7 0.83 ND N/A 1.65 1.0-2.73 427 3.23-5.63 N/A N/A
Wheat’ 45.2-52.7 2.5 ND N/A >7.5 N/A >7.5 N/A N/A N/A

ND- Not determined. NC- Not calculable.

! Significant decrease in corn height, inhibition of 26% at the 7.5 Ib a.i./A treatment level compared to the negative control (Dunnett’s test,
p<0.05).

* Significant decrease in oilseed rape height, inhibition of 14% at the 2.5 Ib a.i/A treatment level compared to the negative control (Dunnett’s test,
p<0.05). The effect was not considered treatment related.

* Significant decrease in onion height, inhibition of 32% at the 7.5 Ib a.i./A treatment level compared to the negative control (Dunnett’s test,
p<0.05).

* Significant decrease in ryegrass height, inhibition of 45 and 77% at the 0.83 and 2.5 Ib a.i./A treatment levels, respectively, compared to the
negative control (Dunnett’s test, p<<0.05). There was 100% mortality at the 7.5 Ib a.i./A treatment level.

* Significant decrease in sugarbeet height, inhibition of 38, 64, and 76% at the 0.83, 2.5 and 7.5 Ib a.i./A treatment levels, respectively, compared
to the negative control (Dunnett’s test, p<0.05).

® Significant decrease in tomato height, inhibition of 39 and 67% at the 2.5 and 7.5 Ib a.i./A treatment levels, respectively, compared to the
negative control (Dunnett’s test, p<0.05).

" Significant decrease in wheat height, inhibition of 14% at the 7.5 Ib a.i./A treatment level compared to the negative control (Dunnett’s test,
p<0.05).
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Table 5a: Effect of DCPA on 21-Day Seedling Emergence
Species Results summary for biomass (Ib a.i./A)

weight (g) NOEC ERgs 95%CI ER»s 95%CI ERso 95%CI slope | 95%CI
Cabbage 0.342-0.404 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Corn' 0.918-1.58 2.5 ND N/A 4.77 2.92-7.81 >7.5 N/A N/A N/A
Lettuce 0.0913-0.199 0.83 ND N/A >0.83 N/A >0.83 N/A N/A N/A
Oilseed Rape 0.628-0.754 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Onion’ 0.00968-0.0156 | 2.5 ND N/A 2.0 0202049 | >75 N/A N/A N/A
Ryegrass’ 0.0045-0.035 0.28 ND N/A 0.55 0.28-1.08 0.98 0.63-152 | N/A N/A
Soybean 0.97-1.1 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Sugarbeet* 0.0237-0.281 0.28 ND N/A 0.53 0.37-0.74 1.16 092-147 | N/A N/A
Tomato® 0.065-0.255 0.83 ND N/A 1.08 0.47-2.51 2.78 1.69-4.57 | N/A N/A
Wheat® 0.185-03 2.5 ND N/A 6.05 4.48-8.18 >7.5 N/A N/A N/A

ND- Not determined. NC- Not calculable.

! Significant decrease in corn dry weight, inhibition of 41% at the 7.5 Ib a.i./A treatment level compared to the negative control (Dunnett’s test,
p<0.05).

* Significant decrease in onion dry weight, inhibition of 38% at the 7.5 Ib a.i./A treatment level compared to the negative control (Dunnett’s test,
p<0.05).

* Significant decrease in ryegrass dry weight, inhibition of 49 and 87% at the 0.83 and 2.5 Ib a.i./A treatment levels, respectively, compared to the
negative control (Dunnett’s test, p<<0.05). There was 100% mortality at the 7.5 Ib a.i./A treatment level.

* Significant decrease in sugarbeet dry weight, inhibition of 34, 82 and 92% at the 0.83, 2.5 and 7.5 Ib a.i./A treatment levels, respectively,
compared to the negative control {Dunnett’s test, p<0.05).

* Significant decrease in tomato dry weight, inhibition of 53 and 74% at the 2.5 and 7.5 Ib a.i./A treatment levels, respectively, compared to the
negative control (Dunnett’s test, p<0.05).

® Significant decrease in wheat dry weight, inhibition of 38% at the 7.5 Ib a.i./A treatment level compared to the negative control (Dunnett’s test,
p<0.05).

Table Sb: Effect of DCPA on 21-Day Seedling Emergence

Species Results summary for emergence (Ib a.i./A)
% NOEC ERgs 95%CI ER»s 95%CI ERsp 95%CI slope 95%CI

Cabbage 88-98 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Corn 93-100 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Lettuce 55-80 0.83 ND N/A >0.83 N/A >0.83 N/A N/A N/A
Oilseed Rape | 90-100 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Onion' 7095 2.5 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Ryegrass® 395 028 ND N/A 0.55 0.32-0.96 1.11 0.75-1.63 N/A N/A
Soybean 90-98 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Sugarbeet 9598 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Tomato 85-95 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Wheat 93-100 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A

ND- Not determined. NC- Not calculable.

! Significant decrease in onion emergence, inhibition of 26 and 24% at the 0.031 and 7.5 Ib a.i./A treatment levels, respectively, compared to the
negative control (Dunnett’s test, p<0.05). Lack of emergence in one replicate at 0.031 1b a.i./A was considered an outlier by the study author.

2 Significant decrease in ryegrass emergence, inhibition of 45, 76, and 97% at the 0.83, 2.5, and 7.5 1b a.i./A treatment levels, respectively,
compared to the negative control (Dunnett’s test, p<0.05).
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Table Sc: Effect of DCPA on 21-Day Seedling Emergence

Species Results summary for survival (Ib a.i./A), based on number emerged
% NOEC ERgs 95%CI ER»s 95%CI ERsp 95%CI slope 95%CI

Cabbage 100 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Corn 100 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Lettuce 91-100 0.83 ND N/A >0.83 N/A >0.83 N/A N/A N/A
Oilseed Rape | 98-100 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Onion 96-100 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Ryegrass' 0-100 2.5 ND N/A 3.50 3.10-3.78 4.83 4.52-5.02 N/A N/A
Soybean 93-100 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Sugarbeet 94-100 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Tomato 93-100 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A
Wheat 100 75 ND N/A >7.5 N/A >7.5 N/A N/A N/A

ND- Not determined. NC- Not calculable.

! Significant decrease in ryegrass survival, inhibition of 100% at the 7.5 Ib a.i./A treatment level compared to the negative control (Dunnett’s test,

p<0.05).
Plant Injury Index*
Control | Cabbage | Corn | Lettuce | Oilseed | Onion | Ryegrass | Soybean | Sugarbeet Tomato Wheat Formulation
Rape Blank
0-67 0-20 0-40 0-90 0-88 0-38 0-100 0-25 0-84 0-60 0-36 N/A

*0- No effect; 10-30- Slight effect; 40-60- Moderate effect; 70-90- Severe effect; 100 = death of entire plant.

C. VERIFICATION OF STATISTICAL RESULTS BY THE REVIEWER:

All analyses were conducted comparing treated to the negative control. These analyses were conducted using
CETIS version 1.8.7.12 and backend settings approved for use by EFED on 10/20/15. Data for each endpoint
were tested to determine if their distributions were normal and if their variances were homogeneous using
Shapiro-Wilk’s and Levene’s tests, respectively. Data that satisfied these assumptions were subjected to
Dunnett’s and William’s tests, and data that did not satisfy these assumptions were subjected to the non-
parametric Mann-Whitney U and Jonckheere’s tests. Linear (emergence and survival) and nonlinear (height and
dry weight) regression models were used to interpret ICx values. Measured concentrations were used for all

analyses.
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Table 6: Effect of DCPA on 21-Day Seedling Emergence
Species Results summary for height (Ib a.i./A)

height (cm) | NOEC 1Cos 95%CI ICas 95%CI ICso 95%CI slope | 95%CIT
Cabbage* 14.5-15.3 7.4 ND N/A >7.4 N/A >7.4 N/A NA | NA
Corn'* 56.5-78.2 2.3 091 N/A-1.99 6.31 3.93-9.49 >7.2 N/A NA | NA
Lettuce*" 5.73-8.15 0.84 ND N/A >0.84 N/A >0.84 N/A NA | NA
Oilseed Rape™ | 16-18.6 0.84 0328 | 0.00226-3.97 | >7.4 N/A >7.4 N/A NA | NA
Onion®* 7.59-11.2 2.5 0.721 N/A-2.84 6.05 1.98-13.8 >7.4 N/A NA | NA
Ryegrass® 4.23-18.1 0.23 0.178 N/A-0317 | 0472 | 0.278-0.692 0.928 0.672-1.28 NA | NA
Soybean 33.5-36.5 7.2 NC N/A >7.2 N/A >7.2 N/A NA | NA
Sugarbeet’ 3.71-15.4 027 0.115 | 0.0532-0.175 | 0.548 | 0.438-0.672 1.62 1.4-1.89 NA | NA
Tomato® 791237 0.23 0.383 N/A- 0.694 1.53 1-2.19 4.03 3.02-5.36 NA | NA
Wheat’ 452527 23 NC N/A >7.2 N/A >7.2 N/A NA | NA

ND- Not determined. NC- Not calculable.

*Endpoints and/or confidence intervals are outside tested range of concentrations and should be interpreted with caution.

* Based on the results of the preliminary non-GLP range-finding test lettuce height and dry weight showed inhibitions in a dose-responsive
relationship. However, the definitive study resulted in no effects observed at the tested rates, which included rates used in the definitive study,
presenting an uncertainty with the results that were observed in the range-finding study. Lettuce had really high PMSD, ranging from 31 to 55%.
! Significant decrease in corn height, inhibition of 26% at the 7.2 Ib a.i/A treatment level compared to the negative control (Williams test,
p<0.05).

* Significant decrease in oilseed rape height, inhibition of 14 and 6% at the 2.5 and 7.4 Ib a.i./A treatment levels, respectively, compared to the
negative control (Mann-Whitney U Two-Sample test, p<0.05).

* Significant decrease in onion height, inhibition of 32% at the 7.4 Ib a.i./A treatment level compared to the negative control (Williams test,
p<0.05).

* Significant decrease in ryegrass height, inhibition of 45 and 77% at the 0.73 and 2.3 Ib a.i./A treatment levels, respectively, compared to the
negative control (Jonckheere-Terpstra Step-Down test, p<0.05). There was 100% mortality at the 7.4 b a.i./A treatment level.

* Significant decrease in sugarbeet height, inhibition of 38, 64, and 76% at the 0.84, 2.5 and 7.4 Ib a.i./A treatment levels, respectively, compared
to the negative control (Jonckheere-Terpstra Step-Down test, p<0.05).

® Significant decrease in tomato height, inhibition of 14, 39 and 67% at the 0.73, 2.3 and 7.2 Ib a.i./A treatment levels, respectively, compared to
the negative control (Williams test, p<0.05).

" Significant decrease in wheat height, inhibition of 14% at the 7.2 Ib a.i./A treatment level compared to the negative control (Dunnett’s test,
p<0.05).
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Table 6a: Effect of DCPA on 21-Day Seedling Emergence
Species Results summary for biomass (Ib a.i./A)

weight (g) NOEC |  TCos 95%CI ICas 95%CI ICso 95%CI slope | 95%CI
Cabbage* 0.342-0.404 7.4 NC N/A-577 | >74 N/AO >7.4 N/A N/A N/A
Corn' 0.918-1.58 2.3 1.68 N/A-329 | 453 2.68-6.66 >7.2 N/A N/A N/A
Lettuce 0.0913-0.199 0.84 NC N/A >0.84" N/A >0.84 N/A N/A N/A
Oilseed Rape” | 0.628-0.754 027 NC N/A >7.4 N/A >7.4 N/A N/A N/A
Onion®* 0.00968-0.0156 | 0.84 | 0.0568 | N/A-0.568 [ 1.99 0.47-6.18 >7.4 N/A N/A N/A
Ryegrass® 0.0045-0.035 0.23 0.209 | N/A-041 | 0.484 | 0.186-0.801 | 0.869 |0.558-135| N/A N/A
Soybean 0.97-1.1 72 ND N/A >7.2 N/A >7.2 N/A N/A N/A
Sugarbeet’ 0.0237-0.281 027 | 0306 |N/A-0.422 ] 0.708 | 0.561-0.862 | 1.27 1.09-1.48 N/A N/A
Tomato® 0.065-0.255 0.23 0301 | N/A-0.678 | 1.07 | 0.479-1.86 2.57 1.64-4.04 | N/A N/A
Wheat’ 0.185-03 2.3 2.53 N/A-432 | 5.64 4.1-726 >7.2 N/A N/A N/A

ND- Not determined. NC- Not calculable.

*Endpoints and/or confidence intervals are outside tested range of concentrations and should be interpreted with caution.

! Significant decrease in corn dry weight, inhibition of 41% at the 7.2 Ib a.i./A treatment level compared to the negative control (Dunnett’s test,
p<0.05).

* Although inhibitions >25% were observed in some concentrations during the test, these were not dose-responsive and the ICs is considered
above the highest test concentration. Based on the results of the preliminary non-GLP range-finding test lettuce height and dry weight showed
inhibitions in a dose-responsive relationship. However, the definitive study resulted in no effects observed at the tested rates, which included rates
used in the definitive study, presenting an uncertainty with the results that were observed in the range-finding study. Lettuce had really high
PMSD, ranging from 31 to 55%.

* Significant decrease in oilseed rape dry weight, inhibition of 6, 13 and 7% at the 0.84, 2.5 and 7.4 b a.i./A treatment levels, respectively,
compared to the negative control {Mann-Whitney U Two-Sample test, p<0.05).

? Significant decrease in onion dry weight, inhibition of 25 and 38% at the 2.5 and 7.4 1b a.i./A treatment levels, respectively, compared to the
negative control (Jonckheere-Terpstra Step-Down test, p<0.05).

* Significant decrease in ryegrass dry weight, inhibition of 50 and 87% at the 0.73 and 2.3 Ib a.i./A treatment levels, respectively, compared to the
negative control (Dunnett’s test, p<0.05). There was 100% mortality at the 7.4 1b a.i./A treatment level.

* Significant decrease in sugarbeet dry weight, inhibition of 33, 81 and 92% at the 0.84, 2.5 and 7.4 Ib a.i./A treatment levels, respectively,
compared to the negative control (Jonckheere-Terpstra Step-Down test, p<0.05).

® Significant decrease in tomato dry weight, inhibition of 53 and 74% at the 2.3 and 7.2 Ib a.i./A treatment levels, respectively, compared to the
negative control (Jonckheere-Terpstra Step-Down test, p<0.05). Although not statistically significant, the 0.73 Ib a.i./A was considered to also
have treatment related effects (14% decrease, compared to negative control} that were narrowly not detected in the statistical test (p=0.09). This
difference may be attributed to the single poor performing replicate in the control {mean replicate weight of 0.1g), which was lower than any
other replicate mean in the other controls or the three lowest treatment concentrations.

7 Significant decrease in wheat dry weight, inhibition of 38% at the 7.2 Ib a.i./A treatment level compared to the negative control (Dunnett’s test,
p<0.05).
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Table 6b: Effect of DCPA on 21-Day Seedling Emergence
Species Results summary for emergence (Ib a.i./A)

% NOEC ICos 95%CI ICas 95%CI ICso 95%CI slope 95%ClI
Cabbage 88-98 7.4 NC N/A >7.4 N/A >7.4 N/A N/A N/A
Corn 93-100 72 >72 N/A >72 N/A >7.2 N/A N/A N/A
Lettuce 55-80 0.84 NC N/A >0.84" N/A >0.84 N/A N/A N/A
Oilseed Rape | 90-100 7.4 NC N/A >7.4 N/A >7.4 N/A N/A N/A
Onion' 70-95 0.088 NC N/A >7.4 N/A >7.4 N/A N/A N/A
Ryegrass’ 3-95 0.23 0.0733 | 0.0343-0.122 | 029 | 0.188-0.404 | 0.755 | 0.554-1.03 | 1.62 1.26-1.99
Soybean 90-98 7.2 NC N/A >72 N/A >7.2 N/A N/A N/A
Sugarbeet 95-98 7.4 NC N/A >7.4 N/A >7.4 N/A N/A N/A
Tomato 85-95 7.2 NC N/A >72 N/A >7.2 N/A N/A N/A
Wheat 93-100 7.2 NC N/A >72 N/A >7.2 N/A N/A N/A

ND- Not determined. NC- Not calculable.

* Although inhibitions >25% were observed in some concentrations during the test, these were not dose-responsive and the ICs is considered
above the highest test concentration. Based on the results of the preliminary non-GLP range-finding test lettuce height and dry weight showed
inhibitions in a dose-responsive relationship. However, the definitive study resulted in no effects observed at the tested rates, which included rates
used in the definitive study, presenting an uncertainty with the results that were observed in the range-finding study. Lettuce had really high
PMSD, ranging from 31 to 55%.

! Significant decrease in onion emergence, inhibition of 26, 18, 21 and 24% at the 0.030, 0.27,0.84 and 7.4 1b a.i./A treatment levels,
respectively, compared to the negative control (Mann-Whitney U Two-Sample test, p<0.05). Not dose-responsive. This significance level is
partially being driven by the really high control performance (mean 95%, 95%UCL of 100%, low CV, 10%), and the lowest treatment level had
two replicates that brought down the mean, one replicate was a low performer (60% emergence), and one replicate with 0% survival. The 95% CI
for the lowest treatment level (0.030 1b a.i./A) encompasses the control mean.

2 Significant decrease in ryegrass emergence, inhibition of 45, 76, and 97% at the 0.73, 2.3, and 7.2 1b a.i./A treatment levels, respectively,
compared to the negative control (Williams test, p<0.05).

Table 6¢: Effect of DCPA on 21-Day Seedling Emergence

Species Results summary for survival (Ib a.i./A), based on number planted
% NOEC 1Cos 95%CI 1C2s 95%CI ICso 95%CI slope 95%CI

Cabbage 88-98 7.4 NC N/A >7.4 N/A NC N/A N/A N/A
Corn 93-100 72 >7.2 N/A >7.2 N/A >72 N/A N/A N/A
Lettuce 55-78 0.84 NC N/A >0.84 N/A >0.84 N/A N/A N/A
Oilseed Rape | 90-98 7.4 NC N/A >7.4 N/A >7.4 N/A N/A N/A
Onion' 6893 2.5 NC N/A >7.4 N/A >7.4 N/A N/A N/A
Ryegrass® 0-95 023 0.0749 | 0.0364-0.122 | 0.277 | 0.182-0.382 | 0.688 | 0.51-0.929 171 | 1.3322.09
Soybean 80-95 75 NC N/A >7.2 N/A >72 N/A N/A N/A
Sugarbeet 9095 7.4 NC N/A >7.4 N/A >7.4 N/A N/A N/A
Tomato 80-95 72 NC N/A >7.2 N/A >72 N/A N/A N/A
Wheat 93-100 72 NC N/A >7.2 N/A NC N/A N/A N/A

ND- Not determined. NC- Not calculable.

* Based on the results of the preliminary non-GLP range-finding test lettuce height and dry weight showed inhibitions in a dose-responsive
relationship. However, the definitive study resulted in no effects observed at the tested rates, which included rates used in the definitive study,
presenting an uncertainty with the results that were observed in the range-finding study. Lettuce had really high PMSD, ranging from 31 to 55%.
! Significant decrease in onion survival, inhibition of 27, 16, 19 and 22% at the 0.030, 0.27, 0.84 and 7.4 Ib a.i./A treatment levels, respectively,
compared to the negative control (Mann-Whitney U Two-Sample test, p<0.05). Not dose-responsive. This significance level is partially being
driven by the really high control performance (mean 93%, 95%UCL of 100%, low CV, 11%y}), and the lowest treatment level had two replicates
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that brought down the mean, one replicate was a low performer (60% emergence), and one replicate with 0% survival. The 95% CI for the lowest
treatment level (0.030 Ib a.i./A) encompasses the control mean.

2 Significant decrease in ryegrass survival, inhibition of 50, 76 and 100% at the 0.73, 2.3, and 7.2 Ib a.i./A treatment levels, respectively,
compared to the negative control (Williams test, p<0.05).

Plant Injury Index*
Control | Cabbage | Corn | Lettuce | Oilseed | Onion | Ryegrass | Soybean | Sugarbeet Tomato Wheat Formulation
Rape Blank
0-67 0-20 0-40 0-90 0-88 0-38 0-100 0-25 0-84 0-60 0-36 N/A

*0- No effect; 10-30- Slight effect; 40-60- Moderate effect; 70-90- Severe effect; 100 = death of entire plant.

Monocot
Most sensitive monocot: Ryegrass, based on survival*

ECs¢/ICs0: 0.688 b a.i./A 95% C.I.: 0.51-0.929 1b a.i./A
ECys/1C;5: 0.277 b a.i/A 95% C.I.: 0.182-0.382 b a.i/A
ECys/1Cos: 0.0749 1b a.i/A 95% C.1.: 0.0364-0.122 b a.i./A

NOAEC: 0.23 b a.i./A

LOAEC: 0.73 b a.i/A

Slope: 1.71 95% C.I.: 1.33-2.09 b a.i./A

*Studies are designed to capture sub-lethal effects; therefore, survival is not expected to be the most
sensitive endpoint. However, low emergence and low survival in ryegrass at the highest three treatment
levels may have confounded growth effects in ryegrass.

Dicot

Most sensitive dicot: Sugarbeet, based on height

ECs5¢/ICsp: 1.62 Ib a.i/A 95% C.I.: 1.4-1.89 b a.i./A
EC,5/ICy5: 0.548 Ib a.i./A 95% C.I.: 0.438-0.672 b a.i./A
ECs/ICps: 0.1151b a.i./A 95% C.1.: 0.0532-0.175 b a.i./A

NOAEC: 0.27 Ib a.i/A
LOAEC: 0.84 b a.i/A
Slope: N/A 95% C.I.: N/A

D. STUDY DEFICIENCIES:

1. Seedling emergence studies are intended to capture sub-lethal effects; therefore, survival is not
expected to be the most sensitive endpoint. Survival in ryegrass was the most sensitive endpoint
overall the monocot species. There is a strong effect of low emergence and low survival on ryegrass
that may have confounded growth effects. The results for ryegrass should be interpreted with caution.

2. The reviewer determined survival based on the number planted; the negative control for survival
ranged from 73 to 95% for all species tested. The study author determined survival based on number
emerged; the negative control for survival ranged from 93 to 100% for all species tested. The study
author’s survival results differed from the reviewer’s as the study author found no significant
inhibitions in survival for any species. If survival is based on number planted, the mean control
seedling survival does not meet the OCSPP 850.4100 test validity element of at least 90% survival at
test termination for two species, lettuce (73%), and soybean (85%).

3. The study author used 5 seeds per replicate over 8 replicates, which does meet the OCSPP guideline of
40 seeds per treatment level. The study criteria suggest planting 10 seeds per replicate, OCSPP
guidance suggests a minimum of 4 seeds per replicate per treatment and a minimum of 40 seeds per
treatment, while OECD recommends a minimum of 5 seeds per replicate. This is a minor deficiency.

4. The physico-chemical properties of the test material were not reported. This is a minor deficiency.

Soil CEC and % moisture were not reported. This is a minor deficiency.

6. The relative humidity during the study ranged from 16-90% for all species tested. The mean relative
humidity for the subset of species tested together: corn, Zea mays; wheat, Triticum aestivum; soybean,
Glycine max; ryegrass, Lolium perenne; and tomato, Lyccpersicon esculentum was 66% + 6%(SD).

9]
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The mean relative humidity for the second subset of species tested together: onion, Allium cepa;
sugarbeet, Beta vulgaris; cabbage, Brassica oleracea; lettuce, Lactuca sativa; and oilseed rape,
Brassica napus was 55% = 11%(SD). OCSPP recommends relative humidity of 70% (daytime) + 15%.
This is considered a minor deviation.

7. The temperature during the study ranged from 15 to 36°C for all species tested. The mean temperature
for the subset of species tested together: corn, Zea mays; wheat, Triticum aestivum; soybean, Glycine
max; ryegrass, Lolium perenne; and tomato, Lyccpersicon esculentum was 26°C £ 2°C (SD). The mean
temperature for the second subset of species tested together: onion, Allium cepa; sugarbeet, Beta
vulgaris; cabbage, Brassica oleracea; lettuce, Lactuca sativa; and oilseed rape, Brassica napus was
22°C £ 1°C (SD). OCSPP recommends temperature of 25/20°C (daytime/nighttime) = 6°C. This is
considered a minor deviation.

E. REVIEWER’S COMMENTS:

The reviewer and study author results were in general agreement for dicots, but not for monocots. The
study author’s most sensitive monocot was ryegrass, based on emergence, with NOAEC and IC,5 values of
0.28 and 0.55 1b a.i./A, respectively. The reviewer’s most sensitive monocot was ryegrass, based on
survival, with NOAEC and IC,5 values of 0.23 and 0.277 1b a.i./A, respectively. The study author’s most
sensitive dicot was sugarbeet, based on height, with NOAEC and 1C,5 values of 0.28 and 0.46 1b a.i./A,
respectively. The reviewer’s most sensitive dicot was also sugarbeet, based on height, with NOAEC and
ICy5 values of 0.27 and 0.548 1b a.i./A, respectively.

The difference in monocot endpoints may be the result of the study author basing survival on number
emerged, and the reviewer basing survival on number planted and because the study author used ICPIN
linear interpolation, while the reviewer used linear regression. Low emergence and low survival in ryegrass
at the highest three treatment levels may have confounded growth effects in ryegrass. However, survival in
ryegrass was the most sensitive endpoint overall for monocot species, and there was potentially a strong
effect of low emergence and low survival on ryegrass at the higher doses that may have confounded growth
effects. Ryegrass had a very steep dose-response with low effects (generally <10%, except for height at
13%) at 0.23 1b a.i./A, but with high effects approaching 50% at 0.73 1b a.i./A, so that even though there is
some uncertainty with the 1C,5 endpoint, we can be fairly certain that an accurate IC,s lies between these
two concentrations.

Although not the most sensitive species additional discussions regarding the NOAEC determinations by the
reviewer for 2 monocot and dicot; onion, and tomato, respectively, follows. For onion emergence and
survival endpoints, the observed significance levels may partially be driven by really high control
performance (mean emergence, 95% and mean survival, 93%, 95%UCL of 100%, low CV, 10-11%,
respectively), the lowest dose had two replicates that brought down the mean, one replicate that was a low
performer (60% emergence), and one replicate with 0% survival. Additionally, the 95% CI for the lowest
application rate (0.030 1b a.i./A) encompasses the control mean. The onion emergence NOAEC/LOAEC
was reviewer determined to be 0.088 and 0.27, respectively, and the onion survival NOAEC/LOAEC was
also reviewer determined to be 2.3 and 7.4 1b a.i./A, respectively. For tomato significant decreases in dry
weight, an inhibition of 53 and 74% at the 2.3 and 7.2 1b a.i./A treatment levels, respectively, compared to
the negative control (Jonckheere-Terpstra Step-Down test, p<<0.05). Although not statistically significant,
the 0.73 1b a.i./A was considered to also have treatment related effects (14% decrease, compared to
negative control) that were narrowly not detected in the statistical test (p=0.09). However, this difference
may be attributed to the single poor performing replicate in the control (mean replicate weight of 0.1g),
which was lower than any other replicate mean in the other controls or the three lowest treatment
concentrations. The tomato dry weight NOAEC/LOEAC was reviewer determined to be 0.23 and 0.73 1b
a.i./A, respectively.

Based on the results of the preliminary non-GLP range-finding test using applications of 0.012 to 7.5 1b
a.i./A DCPA, lettuce height and dry weight showed inhibitions in a dose-responsive relationship. For
lettuce the fresh weight reductions a maximum of 96% were observed; and for height reductions a
maximum of 69% were observed. Therefore, based on the results of the non-GLP range-finding the
application rates for the lettuce portion of the definitive study were: 0.0037, 0.010, 0.030, 0.088, 0.27, and
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0.84 1b a.i./A (lettuce). Although inhibitions >25% were observed in some concentrations during the test,
these were not dose-responsive and the IC25 is considered above the highest test concentration for all
endpoints, which presented an uncertainty with the results that were observed in the range-finding study.
Results were further confounded in the definitive study due the negative control survival for lettuce was
73% (based on number planted) and similarly did not meet validity criteria in the range-finding study as
well, as the survival observed in the lettuce negative control there was 83%. The lettuce portion of the
study is classified as supplemental and may be used for risk characterization only. Additionally, if
application rates result in higher estimated exposure concentrations than the concentration tested in the
definitive study, additional data may be required for lettuce (only).

The reviewer’s results are presented in the Executive Summary and Conclusions sections of this DER.

The in-life portion of this study was initiated on August 20, 2013 and completed on September 10, 2013 for
corn, wheat, soybean, tomato, and ryegrass; and initiated on October 8, 2013 and completed on October 29,
2013 for onion, lettuce, oilseed rape, sugarbeet, and cabbage. The original test with the latter species was
initiated on September 3, 2013, but was halted after control plants showed damage, apparently as a result of
unsuitable greenhouse conditions. Dry weight measurements were completed on October 20, 2013.

F. CONCLUSIONS:

This study is scientifically sound and is classified as acceptable for all species except ryegrass and
lettuce, for which it is considered supplemental and may be used to calculate risk quotients (for
ryegrass survival endpoint) and supplemental and may be used for risk characterization only (for
lettuce ). The most sensitive monocot was ryegrass, based on survival, with NOAEC and IC,5 values of
0.23 and 0.277 1b a.i./A, respectively. Seedling emergence studies are intended to capture sub-lethal effects;
so survival is not expected to be the most sensitive endpoint. However, survival in ryegrass was the most
sensitive endpoint overall for monocot species, and there was potentially a strong effect of low emergence
and low survival on ryegrass at the higher doses that may have confounded growth effects. Ryegrass had a
very steep dose-response with low effects (generally <10%, except for height at 13%) at 0.23 1b a.i./A, but
with high effects approaching 50% at 0.73 1b a.i./A, so that even though there is some uncertainty with the
IC,5 endpoint, we can be fairly certain that an accurate 1C,5 lies between these two concentrations. The
most sensitive dicot was sugarbeet, based on height, with NOAEC and ICy5 values of 0.27 and 0.548 1b
a.i./A, respectively. If application rates result in higher estimated exposure concentrations than the
concentration tested in this study, additional data may be required for lettuce (only).

Most sensitive monocot and 1C,s: Ryegrass (based on survival), 0.277 1b a.i./A
Most sensitive dicot and ICys: Sugarbeet (based on height), 0.548 1b a.i./A
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