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Data Evaluation Report on the Toxicity of Florasulam to the Diatom Naviculapellicosa 
PMRA Submission Number { . . . . .. . . . . . ) EPA MRTD Number 468083-28 

EXECUTIVE SUMMARY: 

In a S-day static laboratory toxicity test, Four replicates of 50 mL cultures of freshwater 
diatom Navicula pel/icu/o.a at an initial cell density of 10000 cell1mL sterile EPA Algal 
Assay freshwater growth medium (AAM medium) were exposed to XDE-570, at mean 
measured concentrations of 0.0133,0.0493,0.163,0.556,1.84 and 6.04 mg a.i.1 L. The 
growth medium control and test solution without algae control were included. The test was 
carried out under temperature of 24.1 2 0.18 "C, continuous illumination of 4346 644 
lux with continuous agitation. The pH of the test solutions without algae ranged from 7.5 
to 7.7 and pH ranged from 7.2 to 7.3 in test media with algal cell growth. The test results 
were based on the inhibition of algal growth or the total cell count1mL of algae produced 
at each dose level in comparison to the control group. This study was conducted in 
accordance with the US EPA FlFRA Subdivision J Guideline 123-2 and the EPA GLP 
standards. Chemical analysis indicated that XDE-570 was stable for at least 5 days under 
test condition. Significant inhibition of growth was evident in the daily cell count data at 
concentrations of 0.163 mg ai I L and above. The 96-hour NOEC, EGO and EC25 values, 
based on cell count were, 0.0493,0.97 and 0.18 mg a.i./L, respectively. The results were 
presented based on the mean measured concentration. 

This study is classified acceptable and is consistent with the guideline requirement for a diatom 
toxicity study. 

EFED accepts the PMRA DER in lieu of the generation of a new DER. 

Results Synopsis 

Test Organism Size/Age(mean weight or length): 
Test Type: Semi-static 

EC50: 0.049 mg a..i./L 
NOAEC: 0.97 mg a..i.lL 
Endpoint(s) Affected: growth 
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Florasulam~XDE-570 M, Freshwater Algae Toxicity DACO 9.8.2d (TGAI) 
Florasulam PMRA - PROTECTED OECD Data Point IIA 8.4.1 
Sub. No. 99-0441 to 0443 and 0461 @WE) 

Reviewer: Peter Takacs Date: 19-September-2000 

STUDY TYPE: Freshwater Diatom Naviculapelliculosa 

TEST MATERXAL: XDE-570 (Florasulam) 

SYNONYMS: DE-570, XR-570 

CITATION: Milazzo, D.P., A. M. Landre, J.M. Hugo, M.D. Martin (1996) XDE-570 
Herbicide: The toxicity to the freshwater diatom, Naviculapelliculosa, ES-3045, December 3, 
1996. 

STUDY SPONSOR: DowElanco, 9330 Zionsville Road, Indianapolis, Indiana 46268-1054 

EXECUTIVE SUMMARY: 

In a 5-day static laboratory toxicity test, Four replicates of 50 mL cultures of freshwater diatom 
Naviculapelliculosa at an initial cell density of 10000 celVmL sterile EPA Algal Assay 
freshwater growth medium (AAM medium) were exposed to XDE-570, at mean measured 
concentrations of 0.0133,0.0493,0.163,0.556, 1.84 and 6.04 mg a.i./L. The growth medium 
control and test solution without algae control were included. The test was carried out under 
temperature of 24.1 + 0.18 "C, continuous illumination of 4346 * 644 lux with continuous 
agitation. The pH of the test solutions without algae ranged from 7.5 to 7.7 and pH ranged from 
7.2 to 7.3 in test media with algal cell growth. The test results were based on the inhibition of 
algal growth or the total cell count/mL of algae produced at each dose level in comparison to the 
control group. This study was conducted in accordance with the US EPA FIFRA Subdivision J 
Guideline 123-2 and the EPA GLP standards. 

Chemical analysis indicated that XDE-570 was stable for at least 5 days under test condition. 
Significant inhibition of growth was evident in the daily cell count data at concentrations of 
0.163 mg ai/L and above. The 96-hour NOEC, EC,, and EC2, values, based on cell count were, 
0.0493,0.97 and 0.18 mg a.i./L, respectively. The results were presented based on the mean 
measured concentration. 

This acute toxicity study satisfies the guideline requirement for a freshwater algal toxicity study. 
This study is classified as acceptable. 

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

FIRST DRAFT - Do not copy or cite. 
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FlorasulamlXDE-570 Freshwater Algae Toxicity DACO 9.8.2d (TGAI) 
Florasulam PMRA - PROTECTED OECD Data Point 11.4 8.4.1 
Sub. No. 99-0441 to 0443 and 0461 ( D m  

I. MATERIALS AND METHODS: 

A. GUIDELINE FOLLOWED: Pesticide Assessment Guidelines Subdivision J Hazard 
Evaluation: Non-target Plants, EPA 54019-82-020. Holst, R.W. and T.C. Ellwanger, 1982. 
Hazard Evaluation Division: Standard Evaluation Procedure Non-target plants: Growth and 
reproduction of aquatic plants Tiers 1 and 2. EPA 54019-86-134. Holst, R.W., 1986. 

B. MATERIALS: 

1. Test Material: XDE-570 
Description: technical herbicide, white powder. 
Purity: 99.2 % a.i. 
LotIBatch #:TSN100298 
Storage stability of compound: found to be stable in the test medium 
CAS #: 145701-23-1 
IUPAC name: 2 ',6 ',8-trifluoro-5 -methoxy-3-triazolo[ 1,5 -c]pyrimidine-2- 

sulphonanilide 
Solubility in water: 12 1 mglL 
pK,: 4.54 
KO,: 0.06 
Mode of phytotoxic action: Acetolactate synthase (ALS) inhibitor 
Structure: 

2. Test Or~anisms: 
Species and class: Navicula pelliculosa 
Strain number: not provided 
Axenic' culture: Yes, not verified. 
Unialgal culture: Yes 
Exponential growth: Yes 
Source: Carolina Biological Supply Company, Burlington, NC. 
Incubation conditions: 24 A 2OC, continuous light (4305 lux) 
Acclimation period: 4 weeks 
Culturing procedure: not specified 

C. STUDY DESIGN: 

Axenic = free from other organisms, both active and dormant 

FIRST DRAFT - Do not copy or cite. 
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Florasulam/XDE-570 Freshwater Algae Toxicity DACO 9.8.2d (TGAI) 
Florasulam PMRA - PROTECTED OECD Data Point IIA 8.4.1 
Sub. No. 99-0441 to 0443 and 0461 @WE) 

- 

1. Algal Growth Medium: 

Table 1 : Composition of a standard freshwater algal growth medium. 
I, i 

Chelator 

Parameter 

Standard Growth Medium* 

I Na&DTA (not used in the actual test medium) 

Details 

US EPA Algal Assay Medium (AAM) 

- -- 

Carbon source NaHCO, 
I 

Water source and purity 1 not provided 
I 

Method of sterilization 1 not ~rovided 

pH I Prior to sterilization I not specified 

I After sterilization 1 7.0-7.5 

pH adjustments I not specified 

FIRST DRAFT - Do not copy or cite. 
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FlorasulamlXDE-570 Freshwater Algae Toxicity DACO 9.8.2d (TGAI) 
Florasulam PMRA - PROTECTED OECD Data Point IIA 8.4.1 
Sub. No. 99-0441 to 0443 and 0461 @WE) 

2. Experimental conditions: 
'able 2 Experimental design. 

Experimental Design Parameters Details 
I 

Storage conditions of freshwater growth medium not specified 
I 

Volume of freshwater growth medium 1 50 mL mediumlreplicate I 
Controls Negative 

I Solvent control I dimethylformamide (DMF) 11 

algal assay medium 

Positive 

t 1 Age of inoculum (d) 

not used 

orgmsms I Inoculum cell count at Day 0 

Test concentrations (nominal)* tz i . /Ej 0,0.0141,0.0492,0.162,0.541, 1.77, and 5.90 
I 

Method of analytical verification ( HPLC with W detector 11 

Pesticide addition method standard solutions were mixed in test flasks with 
dilution water 

Number of replicates 

Test I Test duration 11 

I 
Treatments 

concunans I Test vessel (volume, cover, 1 250 rnL borosilicate Erlenmeyer flasks with 11 

Control 

4 

I I composition (e.g., glass, polystyrene, Shirnadzu closures 
etc.)) 

4 

I I I1 
I II 

Aeration or agitation not specified 
I I1 

Incubation facility incubator 
I I 

Static, static-renewal or flow-through 
test system 

Temperature (OC) 

Light fluence rate"" 1 4305 4 646 
I 

static 

24.1 % 0.18 
- 

Photoperiod 

1 Light wavelengths 1 not specified 11 

continuous light 

I Light source I not specified 

'If otie te.sf C C N C : B ~ I ~ ~ ~ ( X E ~ ' O ~  ivus . J : z I S ~ ~ ,  spec@ jkvhe~ker fhi"ftrt raft? corr~e.spotrcLs lo the mtwCmum label appkkatiorr r~ztc. 
(*l;Yuewce raftT = {low YLT~C? ~["lighi. ,/IU-T qf'lighl, OY I ~ C  ~ ~ 1 1 ~ c x t i z t  of light pe?r !l'~ifliP L Y Y ~ L Y  per tinic ficr!e. if b .sottit~imi?~s 

,c@i'red TO a,s fight infrmi<y. i"tltj~ii~~,gj~ this b no! it d~::si)+tzhic? ~ C Y I P I .  The pirotocx,j!~tcrrsce mic i s  givm i~ jirnol M-' s-'. 

I Y 

FIRST DRAFT - Do not copy or cite. 

6



FlorasulamRDE-570 Freshwater Algae Toxicity DACO 9.8.2d (TGAI) 
Florasulam PMRA - PROTECTED OECD Data Point IIA 8.4.1 
Sub. No. 99-0441 to 0443 and 0461 @WE) 

3. Observations: 

'able 3: Observations 
11 

Observation Parameters Details 

Test dates Initiation 23-October-1995 

Termination 28-October-1 995 
I II 

Observation or sampling intervals day 0,3,4, 5 for cell counts, day 0 and 5 for pH and 
test chemical concentration 

Measurement endpoint parameter(s) 1 cell count, (inhibition of growth) 11 
Measurement technique I Coulter counter 11 

No additional observations were made. 

4. Descriution of analvtical procedures: 

Extraction: Not done. 
Identification and quantification of parent compound: HPLCIUV analysis was used 
(Hitachi L-6200A pump with LDC Spectomonitor 3200 UV detector at 254 nm. The 
analytical column used was a Waters RCM 8x10 with 8 mm x 100 mm Nova Pak 
phenyl cartridge. 
Detection limits (LOD, LOQ): Not specified. 

5. Statistical Analvsis: The results are expressed in terms of algal growth (total cell 
count/rnL). The EC50 and EC25 values for algal growth were determined by least 
squares linear regression of the mean cell counts against the concentration and the 
common log of the concentration on days 3,4 and 5. The no observed effect 
concentration (NOEC) for algal growth was calculated using the analysis of variance and 
Dunnett's test. The method of calculation of the 95% confidence intervals of the EC50 
and EC25 values was not specified. 

11. RESULTS AND DISCUSSION: 

The test conditions outlined in the study protocol were maintained throughout the study. 
Cell counts increased (hormesis) compared to controls at the two lowest test concentrations 
(0.0 133 and 0.0493 mgL) up to day 4 (1 3% increase at 0.0493 mg/L), however, by day 5, 
cell counts at all concentrations were less than control values. The 4 and 5 day EC50 vales 
and the 95% confidence intervals for algal growth were 0.97 (0.03 to 35.14) mg/L and 1.38 
(0.03 to 71.01) mg/L, respectively. The EC25 values for day 4 and 5 were 0.18 (0.01 to 
6.44) mg/L and 0.15 (0-7.67) mg/L, respectively. The 4 and 5 day NOEC was 0.0493 mg/L. 
These data were based on mean measured concentrations and treatment effects were 
compared to the pooled control data (i.e. mean of negative + solvent control groups). 

FIRST DRAFT - Do not copy or cite. 
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FlorasulamlXDE-570 Freshwater Algae Toxicity DACO 9.8.2d (TGAI) 
Florasulam PMRA - PROTECTED OECD Data Point IIA 8.4.1 
Sub. No. 99-0441 to 0443 and 0461 CDW) 

A. RESIDUE ANALYSIS: 

'able 4: Concentrations of XDE-570 used in the acute freshwater algal toxicity test. 

Negative control I 0 0 0 0 

Treatment 

Treatment 1 1 0.0141 1 0.0115 1 0.0149 1 0.0133 

Nominal 
Concentration 

(mg a.i./L) 

Solvent control 0 

Treatment 2 1 0.0492 1 0.044 1 0.0546 1 0.0493 

0 0 0 

Measured Concentration (mg a.i./L) 
(Validated by chemical analyses)* 

I 

Treatment 4 0.541 0.508 0.603 0.556 
I I 

Initial 120 Hours 

Treatment 3 

Treatment 5 1.77 1.67 2.01 1.84 

Mean 

Treatment 6 I 5.90 I 5.48 I 6.6 I 6.04 
Validated by HPLCAJV analysis. 

I I I I 

0.162 

B. INHIBITORY EFFECTS: 
The effect of XDE-570 on cell growth was such that a clear dose response was not 
established, i.e., cell growth inhibition did not increase from one treatment level to the next. 
The percent inhibition compared to the pooled control response (solvent + negative control) 
at 96 hours was -8.3, -13,5 1.4,29.3,48.6 and 86.4% for the mean measured concentrations 
shown above in Table 4, (also see Table 5). The variability in response between the four 
replicates generally increased at all time intervals with increasing concentration as indicated 
by the increase in the coefficient of variation. 

FIRST DRAFT - Do not copy or cite. 
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Florasulam/XDE-570 Freshwater Algae Toxicity DACO 9.8.2d (TGAI) 
Florasulam PMRA - PROTECTED OECD Data Point IIA 8.4.1 
Sub. No. 99-0441 to 0443 and 0461 @WE) 

Treatment 
(measured 
concentration) 96 Hours 120 Hours 
(mg a.iJL) 

C I Count 1 Inhibition I Count I Inhibition 11 
I I I I i 11 Negative control ( 970466 1 - 
I I 

Solvent control 709066 - 
0.0133 909600 -8.3 

1 6.04 1 114233 1 86.4 
Note: % inhibition was calculated using the 1 

411233 
.ean of the p 

) 
 led control data 

(solvent + negative control) 

Table 6 Statistical endpoint values." 
Il 11 

C. OTHER EFFECTS: Besides cell growth, no other compound related phytotoxic effects 
were evaluated. 

111. STUDY DEFICIENCIES: 
Cell counts were provided for days 3-5 only, which does not allow for estimation of growth 
(i.e. exponential or not). Dose response regression curves were not shown. It was not stated 
whether the dose response correlation was significant. The cell count data fit a linear model 
poorly as indicated by the 1 values (0.58) which resulted in a very wide 95% confidence 
interval spanning 3 orders of magnitude (0.03-71 mg/L). The coefficient of variation was 
very high (standard deviation as much as 67% of the mean) for the cell count data, which 
produces a low powered ANOVA, thereby reducing the likelihood of obtaining a significant 
effect. The reviewer compared the means of the cell counts of the two control groups at day 
4 using a t-test and found that they are not statistically significant, however, the power of the 
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FlorasulamKDE-570 Freshwater Algae Toxicity DACO 9.8.2d (TGAI) 
Florasulam PMRA - PROTECTED OECD Data Point IIA 8.4.1 
Sub. No. 99-0441 to 0443 and 0461 (DWE) 

test was very low (0.13) and well below the desired 0.8. The 96 hour percent decrease in cell 
counts was not calculated. The method of calculation of the 95% confidence intervals of the 
EC50 and EC25 values was not specified. In light of the fact that the maximum EEC of 
XDE-570 is 2.5 pg/L in an agricultural setting and that the diatom Naviculapelliculosa is not 
the most sensitive fieshwater algae to the pesticide studied (LOEC = 163 pg/L), these 
deficiencies are considered to be minor deficiencies. 

IV. REVIEWER'S COMMENTSICONCLUSIONS: The response of Naviculapelliculosa to 
XDE-570 at the test concentrations used in the study did not allow for adequate power of 
statistical analysis. However, there were no significant effects at the two lowest concentrations 
and the EEC is an order of magnitude lower than the NOEC. Therefore the results are 
acceptable. 

VI. REFERENCES: No references were cited. 

Study reviewfilename: X1EDO\CRO\OECD~eview ExchangeIMISC REVIEWSWlorasulam for 
EPA by DO W RequestlEnvironment\9.8.2.1 d florasulam diatom. wpd 

FIRST DRAFT - Do not copy or cite. 

10




