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MEMORANDUM

SUBJECT: Pendimethalin: Rev1ew of Tier 2 Plant

FROM: Douglas Urban, Acting Branch Chief
Ecological Effects Branch
Env1ronmental Fate and Effects DlVl

TO: Walter Waldrop, PM 71
Reregistration Branch :
Special Review and Reregistration Division (H7508W)

As part of the reregistration process for the herbicide
Pendimethalin, American Cyanamid Company has submitted the
following Tier 2 terrestrial and aquatic plant studies:

Chetram, R.S. and J.A. Gagne. 1992. A Tier 2 Plant
Phytotoxicity Study For Seedling Emergence Using AC 92,533.
_Laboratory Study No. BL91-453. Conducted by Pan—Agr1cultural
Laboratories, Inc., Madera, CA. MRID No. 423722-01.

White, T.L. and J.A. Gagne. 1992. A Tier 2 Plant
Phytotoxicity Study For Seed Germination Using AC 92,553.
Laboratory Study No. BL91-471. Conducted by Pan-Agrlcultural
Laboratories, Inc., Madera, CA. MRID No. 423722-02.

Canez, V.M. and J.A. Gagne. 1992. A Tier 2 Plant
Phytotoxicity Study For Vegetative Vigor Using AC 92,553.
Laboratory Study No. BL91-454. Conducted by Pan—Agrlcultural
Laboratories, Inc., Madera, CA. MRID No. 423722-03.

Hughes, J.S., M.M. Alexander, and J.D. Wisk. 1992. Effect of
AC 92,553 on Growth of the Green Alga, Selenastrum
capricornutum. Laboratory Study ID No. B400-32-1. Conducted
by Malcolm Pirnie, Inc., Tarrytown, NY. MRID No. 423722-04.

Hughes, J.S., M.M. Alexander, and J.D. Wisk. 1992. Effect of
AC 92,553 on Growth of the Marine ' Diatom, Skeletonema
costatum. Laboratory Study ID No. B400-32-4. Conducted by
Malcolm Pirnie, Inc., Tarrytown, NY. MRID No. 423722-05.
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Hughes, J.S., M.M. Alexander, and J.D. Wisk. 1992. Effect of
AC 92,553 on Growth of the Freshwater Diatom, Navicula
pelliculosa. Laboratory Study ID No. B400-32-3. Conducted by
Malcolm Pirnie, Inc., Tarrytown, NY. MRID No. 423722-06.

Hughes, J.S., M.M. Alexander, and J.D. Wisk. 1992. Effect of
AC 92,553. on Growth of the Blue-green Alga, Anabaena flos-
aguae. - Laboratory Project ID No. B400-32-2. Conducted. by
Malcolm Pirnie, Inc., Tarrytown, NY. MRID No. 423722-07

All of the terrestrial plant studies (42372201, 42372202, 42372203)
were classified as invalid as a non-treatment control (i.e. minus
test material and solvent) was not included in the tests.

Three of the aquatic plant studies (42372205, 42372206, 42372207)
were classified as invalid as the solvent controls were
contaminated with the test material. The fourth aquatic plant
study (42372204) was classified as core.

Please find all applicable data requirements for pendimethélin and
their statuses in the attached table. If you have any questions,
please contact Tracy Perry at 305-6451 or Henry Craven at 305-5320.
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DP Barcode : D180497
PC Code No : 108501
EEB Out :
To: Walter Waidrgp
Product Manager 71
Special Review and Reregistration Division (H7508W)
From: Douglas J. Urban, Acting Chief

Ecological Effects Branch/EFED (H7507C)

Attached, please find the EEB review of...

Company Name American Cyanamid Company

Reg./File #  :.108501
Chemical Name :_Pendimethalin
Type Product :_Herbicide
Product Name :_Prowl

Purpose Data Review

Action Code :
Reviewer :

606
Tracy L. Perry

. Date Due :

09/18/92

P=Partial (Study partially fulfilled Guideline but
N= Unuciepiabie

EEB Guideline/MRID Summary Table: The review in this package contains an evatuation of the following:
GDLN NO MRID NO CAT GOLN NO MRID NO CAT GDLN NO MRID NO CAT
71-1¢A) 72-2¢A) 72-7¢A)
71-1¢8) 72-2(8) 72-7(8)
71-2¢A) 72-3¢A) 122-1¢A)
71-2¢(B) 72-3(8) 122-1¢8)
71-3 72-3(C) 122-2
71-4(A) 72-3(D) 123-1(A) - 42372201 N
42372202 N
71-4(B) 72-3(E) 123-1¢8) 42372203 N
71-5(A) 72-3(F) 123-2 42372204 Y
42372205 - N
42372206 N
42372207 N
71-5(B) 72-4CA) 124-1
72-1¢A) - 72-4(B) 124-2
72-1(B) _ 725 141-1
72-1(C) 72-6 161-2
72-1(D) - 141-5
=Acceptable (Study satisfied Guideline)/Concur




DP BARCODE: D180497 REREG CASE #
CASE: 819421
SUBMISSION: 5421457

*# * * CASE/SUBMISSION INFORMATION * * *

CASE TYPE: REREGISTRATION ACTION: 606 DATA PACKAGE REVIEW
CHEMICALS: 108501 Pendimethalin (ANSI) ~.100.00

ID#: 108501
COMPANY :
PRODUCT MANAGER: 71 WALTER WALDROP
PM TEAM REVIEWER: TERRI STOWE
RECEIVED DATE: 06/25/92

703-308-8062 ROOM: CS1  3B3
| 703-308-8043 ROOM: CS1  3D5
DUE OUT DATE: 09/23/92

* * * DATA PACKAGE INFORMATION * * *
DP BARCODE: 180497 EXPEDITE: Y DATE SENT: 07/10/92 DATE RET.: / /

CHEMICAL: 108501 Pendimethalin (ANSI)
DP TYPE: 001 Submission Related Data Package

ADMIN DUE DATE: 09/18/92 CSF: N LABEL: N
ASSIGNED TO DATE IN DATE OUT ,
DIV : EFED 071/ /ZQ' : !/
BRAN: EEB a7 A/ / , /
SECT: | / /
REVR : / / /]
CONTR: /] ] /] /

* * % DATA REVIEW INSTRUCTIONS * * *

ATTENTION:. THIS DATA COMPLETES THE DATA PACKAGE FOR THE
TIER II PHYTOTOXICITY STUDIES

Please review the pendlmethalln data for the following

Tier II Phytotoxicity studies:

123-1A Seedling Emergence 42372201

123-1A Seed Germination 42372202

123-1B Vegetative Vigor 42372203

123-2 Aquatic Plant Griowth '

: Selenastrum 42372204

Skeletonema 42372205
Navicula 42372206
Anabaena

The other aquatic plant growth study for Duckweed (MRID
42137101) was submitted earlier under bean sheet S409199,
D172758. Please send a copy of the review to:

Terri Stowe
SRRD/RB  (H7508W)
Crystal Station I

. THANK YoU!!!

42372207

_ For the attached reregistration case, please identify
all applicable data requlrements and note those for which

DATA PACKAGE RECORD DATE: 07/10/92
BEAN SHEET Page 1 of 1

%




DF BARCODE: D180497 - REREG CASE #

CASE: 819421 DATA PACKAGE RECORD | DATE: 07/10/92
SUBMISSION: S421457 BEAN SHEET ~ Page 1 of 1

* % % DATA REVIEW INSTRUCTIONS * * %

adaqnate data have not been submitted to the Agency.

* % % ADDITIONAL DATA PACKAGES FOR THIS SUBMISSION * * *

DP BC BRANCH/SECTION DATE OUT DUE BACK INS CSF LABEL



DF BARCODE: D180497 : ' ' - REREG CASE #

CASE: 819421 ‘ DATA PACKAGE RECORD DATE: 07/10/92
SUBMISSION: S421457 | BEAN SHEET Page 1 of 1

* * * DATA REVIEW INSTRUCTIONS * * *

adaquate data have not been submitted to the Agency.

* % % ADDITIONAL DATA PACKAGES FOR THIS SUBMISSION * * #*

DP BC BRANCH/SECTION DATE OUT DUE BACK INS CSF LABEL




MRID No. 423722-01

DATA EVALUATION RECORD

CHEMICAL: AC 92,553 (Pendimethalin).
Shaughnessey No. 108501.

TEST MATERIAL: AC 92,553 technical; CAS No. 40487-42-1; Lot
No. AC 6539-77A; 92.98% active ingredient; a yellow to
orange-brown solid.

STUDY TYPE: 123-1. Non-Target Plants: Seedling Emergence
Phytotoxicity Test - Tier 2. Species Tested: soybean, ;
lettuce, radish, tomato, cucumber, cabbage, oat, ryegrass,
corn, and onion.

CITATION: Chetram, R.S. and J.A. Gagne. 1992. A Tier 2
Plant Phytotoxicity Study For Seedling Emergence Using AC
92,533. Laboratory Study No. BL91-453. Conducted by Pan-
Agricultural Laboratories, Inc., Madera, CA. Submitted by
American Cyanamid Company, Princeton, NJ. EPA MRID No.
423722~01.

REVIEWED BY:

.
Tracy L. Perry : Signature: -Lkwdué 3 . ?%Aﬂxé
Wildlife Biologist 4 _ ‘
Ecological Effects Branch Date: \t;ﬁ%/qu,

APPROVED BY:

Henry T. Craven 1 Signature:
Head, Section 4 j;gééwméy
Ecological Effects Branch Date:

CONCLUSIONS8: This study is net scientifically sound.and
does not meet the requirements for a Tier 2 seedling
emergence test as a second control was not included in the

test.  papodadto Cons /OQT. 1993

Percent emergence: Fourteen DAT, the most sensitive species
was ryegrass, with NOEC, LOEC, EC,;, and EC;, values of 0.02,
0.04, O. 03, and 0.08 1b ai/a, respectlvely.

/s/cm |

1
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i1.

MRID No. 423722-01

Percent survival: At 21 DAT, the most sensitive species was
again ryegrass. The NOEC, LOEC, EC,;, and ECs;, values for
ryegrass were 0.02, 0.04, 0.06, and 0.15 1lb ai/a,
respectively.

Phytotoxicity rating: Ryegrass was also the most sensitive
species with respect to damage. The NOEC and LOEC were 0.02
and 0.04 1b ai/A, respectively. No EC values were
determined from the phytotoxicity data.

Plant height: The most sensitive species was ryegrass, with
NOEC, LOEC, EC,s5, and ECs, values of 0.01, 0.02, 0.05, and
0.24 1b ai/A, respectively. .

Plant weight: The most sensitive species was again
ryegrass, with NOEC, LOEC, EC,;, and EC,;, values of 0.01,
0.02, 0.02, and 0.03 1lb ai/A, respectively.

RECOMMENDATIONS8: N/A.

BACKGROUND:

DISCUSSION OF INDIVIDUAL TESTS8: N/A.

MATERIALS AND METHODS:

A, Test Plants: Dicotyledon plants were represented by
six species from five families (i.e., soybean, lettuce
radish, cucumber, cabbage and tomato) and monocotyledon
plants were represented by four species from two
families (i.e., corn, oat, ryegrass, and onion).
Cultivars, seed sources, lot numbers, and germination
ratings were provided in the report. ‘

B. Test System: Ten seeds of each crop were planted in

plastic pots (7.5 x 7.5 x 6.0 cm), filled with
sterilized soil (0.6% organic matter, pH 7.6) and
perlite. A plexiglass template was used to create
planting holes in the soil, thus allowing for uniform
planting depth and seed distribution. Soybean,
cucumber, oat, and corn were planted at a 2.5 cm depth.
The remaining six species were planted at a 1.3 cm
depth. A continuation study was required for ryegrass,
and the same planting regime was used in this study.

Each treatment replicate was placed on an aluminum tray
(6.25 x 31.25 cm). The spray plot was 4.9 ft2. All
applications were performed using a spray booth
equipped with a single nozzle. A nozzle height of 10.5




C.

D.

MRID No. 423722-01

.inches and a nozzle pressure of 35 psi were used. The

test spray solutions were prepared by dissolving the
test substance in a 67% acetone/deionized water
solution, and serially diluting to obtain lower
application rates. The plants were sprayed at the
equivalent of 468 l/ha (50 gpa) of water within 5.5
hours of formulation.

The pots were hand watered for the first two days to
allow the test material to move into the seed zone.
During the initial watering the pots received

‘approx1mately 12 and 7 ml of water for the base and

continuation studies, respectively. For the remainder
of the study, the plants were watered automatically"
four times a day and a total of 39 ml of water for the
base experiment and 31.3 ml for the continuation study
were used to irrigate each pot per day.

Dosage: The test material was applied at the rates of
0.0, 0.063, 0.13, 0.25, 0.5, 1.0, 2.0, and 4.0 1b
active ingredient (ai)/A for the base study. For the
ryegrass continuation study, the rates used were 0.0,
0.004, 0.01, 0.02, 0.04, and 0.07 1lb ai/A.

Design: Each crop/treatment combination was replicated
four times (i.e., 10 seeds/pot, 4 pots/treatment
level). After treatment, pots contalnlng lettuce,
cabbage, ryegrass, and onion were held in the spray
room at 18-26°C for 48 hours to enhance germination.
Pots containing ryegrass in the continuation study were
held for 48 hours at 20-30°C. All other crops were
immediately placed in an on-site greenhouse. Trays
were rotated 180° twice weekly to reduce phototropism.

The base study and ryegrass continuation study were
completed 21 days after initiation. Seedling emergence
was recorded at 10 and 14 days after treatment (DAT).
Seedling survival and plant height were recorded 21
DAT. Phytotoxicity ratings were recorded 10, 14, and
21 DAT. Twenty-one DAT, plants within treatment
replicates were cut at the soil level and dried in pre-
weighed aluminum foil sheets. Plant material was dried
at approximately 70°C for the base study and 100°C for
the ryegrass contlnuatlcn .study for a minimum of 48 .
hours.

The phytotoxicity ratings evaluated five observable
toxic effects: O-indicates no effect; l-indicates
slight plant effect; 2-indicates a moderate effect
(e.g., mild stunting or chlorosis); 3- 1nd1cates a

3




12.

MRID No. 423722-01

. severe effect; 4-indicates a total plant effect (very
poor vigor); and 5-plant death.

Samples were collected from the base and continuation
study spray solutions. The samples were analyzed for
pendimethalin by gas chromatography coupled with
nitrogen-phosphorous detection.

Temperature, relative humidity, illuminance, and

photoperlod during the period of growth were prov1ded
" in the report.

E. Statistics: All data were entered into a Lotus 1-2-3
spreadsheet. The spreadsheet calculated replicate
means, treatment means, standard deviations, and
analysis of variance tables. Treatment means were used
to calculate the percent effect resulting from the
treatment. The percent detrimental effect was
calculated using the following equation:

%‘effect (treatment mean -~ control mean) x 100

control mean

A randomized complete block analysis of variance
(ANOVA) was performed on treatment level x replicate
means. Prior to analysis, phytotoxicity data were
expressed as proportions of the maximum rating (5), and
transformed by taking the arcsine of the square root.
Treatment level means were submitted to a one-tailed
Dunnett’s multiple comparison test to determine those
treatments that differed from control levels. The no-
observed-effect concentration (NOEC) was determined as
the highest level not statistically different from the
controls or the highest treatment concentration-
exhibiting a detrimental effect less than 25%.

The percent detrimental effect values were input into a
probit analysis program. The program ignored positive
values and transformed the dose by natural logarithms.

REPORTED RESULTS8: Results of the analytical measurements
are presented in Tables I and II (attached). Recovery of
base study solutions averaged 91% of nominal. Recovery of
continuation study solutions averaged 98% of nominal.
Results are presented as nominal application rates.

The NOEC, EC,;, and ECs, values for seedling emergence,

seedling survival, phytotoxicity, plant height, and dry
weight are listed in Table XII (attached).
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MRID No. 423722-01 -

Percent emergence: By 14 DAT, soybean, lettuce, radish,
tomato, cucumber, cabbage, oat, and corn had an NOEC equal
to the maximum tested rate, 4.0 1b ai/A. Ryegrass and onion
showed' true rate responses. The NOEC, EC,;, and EC,;, values
for ryegrass were 0.02, 0.03, and 0.08 1lb ai/A,

respectively. These same values for onion were 0.25, 1.3,
‘and 3.5 1lb ai/A, respectively.

Percent survival: At 21 DAT, the species tested exhibited a
range of responses to the test material. Soybean, cabbage -
and oat had an NOEC of 4.0 1lb ai/A and did not exhibit a
rate response. Radish and cucumber had an NOEC of 2.0 1b
ai/A, but did not exhibit a rate response. Tomato and corn
had an NOEC of 1.0 1b ai/A. 'The EC;; and ECs;, values for

" tomato were 1.6 and 3.0 1lb ai/A, respectively. The EC,; and

ECs, values for corn were 1.4 and 2.9 1lb ai/A, respectively.
The NOEC, EC,;, and ECs;, values for ryegrass were 0.02, 0.06,
and 0.15 1b ai/A, respectively. Those for onion were 0.25,
0.28, and 0.82 1lb ai/A, respectively.

Phytotoxicity rating: The NOECs (in 1b ai/A) in order of
increasing sensitivity for all the crops tested were:

' cucumber (2.0) < soybean (1.0) < radish = tomato (0.5) <

cabbage = oat = corn (0.25) < lettuce = onion (0.063) <
ryegrass (0.02).

No EC values were determined from the phytotoxicity data.

Plant height: For plant height, EC;, values were not
determined for soybean, .radish, and cucumber since none of
the treatment levels caused height reduction greater than or
equal to 50%. The response of the ten species tested ranged
greatly in terms of plant height (Table XII). The most '
sensitive species was ryegrass with NOEC, EC,s;, and ECs,
values of 0.01, 0.05, and 0.24 1b ai/aA, respectlvely.

Plant dry weight: For plant dry weight, EC,, values were
not determined for soybean, radish, cucumber, and oat since
none of the treatment levels caused weight reduction greater
than or equal to 50%. The response of the ten species
tested ranged greatly in terms of plant weight (Table® XII).
The most sensitive species was again ryegrass with NOEC,
EC,s, and ECs, values of 0.01, 0.01, and 0.03 1b ai/a,
respectively.

STUDY AUTHQR'S CONCLUSIONS[QUALITY ASSURANCE MEASURES:
No other conclusions other than those stated above were made
by the authors.
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MRID No. 423722-01

The Quality Assurance Unit of Pan-Agricultural Laboratories,
Inc., stated that Good Laboratory Practice (GLP) Standards
(40 CFR Part 160) were employed. Statements of Compliance
with GLPs and Quality Assurance were provided.

REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

‘A.

c.

Test Procedure: The test procedures followed the SEP
and Subdivision J guidelines, except for the following:

Only a solvent control was included in the study. A
second control (i.e. minus solvent) was not present.

Statistical Analysis: Probit analysis was conducted on
ryegrass dry weight (the most sensitive species) data
to determine the EC values and ANOVA (coupled with
Dunnett's test) was used to verify the NOEC and lowest-
observed-effect concentration (LOEC). The results are
in general agreement with the authors' (see attached
printouts). However, the EC,; should have been rounded
to 0.02 1b ai/A.

Discussion/Results: Since measured concentrations were
greater than 90% of nominal, the reviewer accepts the
nominal rates listed as representative of the rates
applied. '

Percent emerdgence: Fourteen DAT, the most sensitive
species was ryegrass, with NOEC, LOEC, ECy, and ECs
values of 0.02, 0.04, 0.03, and 0.08 1b ai/A,
respectively. All EC values listed as ND in Table XII
should be considered as >4.0 1lb ai/A.

Percent survival: At 21 DAT, the most sensitive
species was again ryegrass. Although the two studies
failed to produce independent response curves, the EC
values determined by the author are considered to be
adequate representation of the test material's toxicity
to this species. The NOEC, LOEC, EC,;, and EC;, values
for ryegrass were 0.02, 0.04, 0.06, and 0.15 1lb ai/a,
respectively. All EC values listed as ND in Table XII
should be considered as >4.0 1lb ai/A.

Phytotoxicity rating: Ryegrass was also the most ,
sensitive species with respect to damage. The NOEC and
LOEC were 0.02 and 0.04 1lb ai/A, respectively. No EC
values were determined from the phytotoxicity data.

Plant height: The most sensitive species was ryegrass,
with NOEC, LOEC, EC,, and ECy;, values of 0.01, 0.02,

6
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0.05, and 0.24 1lb ai/A, respectively. All EC values
listed as * in Table XII should be considered as >4.0
1b ai/A.

Plant weight: The most sensitive species was again
ryegrass, with NOEC, LOEC, EC,;, and EC;, values of

0.01, 0.02, 0.02, and 0.03 1lb ai/A, respectively. All
EC values listed as * in Table XII should be considered
as >4.0 1lb ai/A.

This study is not scientifically sound and does not
fulfill the guideline requirements for a Tier 2

'seedling emergence study as a second control was not

included in thg test.

Adequacy of the Study: (Oprs
1 Classification:
) TR an

(2) Rationale: A second control (i.e. minus solvent)
was not included in the test. '

(3) Repairability: None.

COMPLETION OF ONE-LINER: N/A.
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DATA EVALUATION RBCOﬁD

CHEMICAL: AC 92,553 (Pendimethalin).
Shaughnessey No. 108501.

TEST MATERIAL: AC 92,553 technical; CAS No. 40487-42-1; Lot
No. AC 6539-77A; 92. 98% actlve ingredient; a yellow to
orange-brown solid.

' 8TUDY _TYPE: 123-1. Non-Target Plants: Seed Germination

Phytotoxicity Test - Tier 2. Species Tested: soybean,
lettuce, radish, tomato, cucumber, cabbage, oat, ryegrass,
corn, and onion.

CITATION: Whlte, T.L. and J.A. Gagne. 1992. A Tier 2
Plant Phytotoxicity étudy Faor Seed Germination Using AC
92,553. Laboratory Study No. BL91-471. Conducted by Pan-
Agricultural Laboratories, Inc., Madera, CA. Submitted by
American Cyanamid Company, Princeton, NJ. EPA MRID No.
423722-02. ' '

REVI D _BY:

Tracy L. Perry S8ignature: :LM)Cﬁﬁ 3. fé*A*g
Wildlife Biologist
Ecological Effects Branch Date: o) / 5 / q>-

APPROVED BY:

Henry T. Craven ‘ 8ignature: 7 (ot
Head, Section 4 i ' ey,
Ecological Effects Branch Date: /“%/1/?(1~
CONCLUSIONS8: This study is not scientifically sound and

does not fulfill the guideline requirements for a Tier 2
Seed Germination Phytotoxicity Test as a second control
(i.e. minus solvent) was not included in the test. Ryegrass
germination was the most sensitive parameter with NOEC,
LOEC, EC,, and ECy, values of 0. 25 0.50, 0.82, and 3.5 1lb
ai/A, respectively. :

ATIONS: N/A.
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BACKGROUND:

DISCUSSION OF INDIVIDUAL TESTS: N/A.

MATERIALS AND METHODS:

a.

Test Plants: Dicotyledon plants were represented by
six species from five families (i.e., soybean, lettuce
radish, cucumber, cabbage, and tomato) and
monocotyledon plants were represented by four species
from two families (i.e., corn, oat, ryegrass, and
onion). Cultivars, seed sources, lot numbers, and

~ germination ratings were provided in the report.

Test System: Two circles of blue blotter were placed
in the bottom of a glass petri plate. Six milliliters
of the test solution were added to each plate of
soybean, cucumber, oat, and corn. Five milliliters
were added to plates of lettuce, radish, tomato,
cabbage, ryegrass, and onion. The test solution was
allowed to evaporate and 12 ml of 5% acetone in
deionized water were added to the plates containing
soybean, cucumber, oat, and corn. Ten ml of 5% acetone
in deionized water were added to the plates containing
lettuce, radish, tomato, cabbage, ryegrass, and onion.
Control plates consisted of 5% acetone in deionized
water that contained no test material.

Ten seeds of each crop were added to each petri plate
after the test solution was absorbed into the paper.
The plates containing crops with the test solution were
impartially placed in plastic boxes (12.25 x 9.0 x 4.1

~inches) with tight-fitting lids to prevent moisture

loss. The petri plates were incubated in the dark at
25 +1°C, except lettuce, which was incubated at 20
t1°C, for 6 days.

Dosage: The test material was applied at the rates of
0.0, 0.063, 0.13, 0.25, 0.5, 1.0, 2.0, 4.0 1b active
ingredient (ai)/A. This was accomplished by preparing
a stock solution in 100% hexane at a concentration of
24 ppm. Once the acetone-water hydrating solution was
added to the plates, 24 ppm corresponded to the highest
application rate (i,e., a 2:1 dilution resulting in a
12 ppm solution). Lower rates were prepared in the
same manner by serial dilution of the highest stock .
solution.

Design: Each crop/treatment dombihation was replicated
four times (i.e., 10 seeds/plate, 4 plates/treatment

2
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level). After incubation, germinated seeds were

removed from the petri plates and radicle length

determined. A seed with a radicle length of 5 mm or
- greater was considered germinated.

Samples of the stock solutions were collected for
determination of pendimethalin concentration by gas
chromatography coupled with nitrogen-phosphorous
detection.

B. Statistics: All data were entered into a Lotus 1-2-3
spreadsheet. The spreadsheet calculated replicate
means, treatment means, standard deviations, and
analysis of variance tables. Treatment means were used
to calculate the percent effect resulting from the
treatment. The percent effect was calculated using the
following equation: : -

% effect = (treatment mean - control mean) x 100
control mean ~

A randomized complete block analysis of variance
(ANOVA) was performed on treatment level x replicate
means. Treatment level means were submitted to a one-
tailed Dunnett's multiple comparison test to determine
those treatments that differed from control levels.
The no-observed-effect concentration (NOEC) was
determined as the highest level not statistically
different from the controls or the highest treatment
concentration exhibiting a detrimental effect of less
than 25%.

The percent detrimental effect values were input into a
probit analysis program to determine the EC values.

The program ignored positive values and transformed the
dose by natural logarithms.

REPORTED RESULTS: The NOEC, EC,, and ECy values for seed-
germination are listed in Table VI (attached).

Analysis using gas-liquid chromatography indicated that the
test solutions were 82 to 108% of nominal. All statistical
analyses are based on nominal concentrations.

‘No significant difference in germination percentage existed

between controls and any treatment concentration for

soybean, lettuce, radish, tomato, cucumber, corn, and onion.
Oat exhibited a reduction in germination at the two highest
did not exhibit a statistically significant response to any
rate of the test material. However, there was a biological

3
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response of >25% at 2 1b ai/a, resultihg in an NOEC of 1 1b

ai/A. Ryegrass exhibited a significant response at 0.5 1b
ai/A, resulting in an NOEC of 0.25 1b ai/A. Ryegrass was
the most sensitive species in terms of germination, with

EC,; and EC;, values of 0.77 and 3.45 1b ai/A, respectively.

A IONS/QUALITY ASS g MEASURES:
No conclusions other than those previously stated were made
by the authors.

STUDY AUTHOR'S

The Quality Assurance Unit of Pan-Agricultural Laboratories,
Inc., stated that Good Laboratory Practice (GLP) Standards
were employed (40 CFR Part 160). Statements of Compliance
with GLPs and Quality Assurance were provided.

A. Test Procedure: The tesi procedures followed the SEP
"and Subdivision J guidelines except for the following
deviation:

A second control (i.e. minus solvent) was not included
in the test. '

B. Statistical Analysis: Probit analysis was conducted on
ryegrass reduction in germination percentage (the most
sensitive species) data to determine the EC values and
ANOVA (coupled with Dunnett's test) was used to verify

" the NOEC and lowest-observed-effect concentration
(LOEC) . The reviewer's model determined a higher EC,
than the authors'. Results from ANOVA were in
agreement with the authors' (see attached printouts).

c. Discussion/Results: Since measured recoveries averaged
98% of nominal, the reviewer accepts the nominal
concentrations as adequate representatives of actual
rates applied. 'All values listed as ND in Table VI
should be considered as >4.0 lb ai/A.

This study is not scientifically sound and does not
fulfill the guideline requirements for a Tier 2 Seed
Germination Phytotoxicity Test as a control was not
included in the test. Ryegrass germination was the
most sensitive parameter with NOEC, LOEC, EC,, and EC,
values of 0.25, 0.50, 0.82, and 3.5 1lb ai/aA, -

respectively.
D. Adequacy of the Study:

(1) Classification: Invalid.
4
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(2) Rationale: A second control was not included in
the test. .

(3) Repairability: None.
15. COMPLETION OF ONE-LINER: N/A.
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SEED GERMIMATION - FENDIMETHALIN -

Summary Statistics and ANOVA

ansformation =

RYEGRASS

T Mone
Groupg i Mean sS.d. cvi
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¥) the mean for this group is significantly less than
the control mean at alpha = 0,03 {l-sided) by Dunnett’s test

Abased M viomind concentrabim in b i A,

Mirnumwn detectable difference +or Dunnetts test = -17.987125
This difference corresponds to -22.48 percent of control

Eetween groups sum of sguares = 112446, 873000 with 7 degrees of freedom.

Error mean sguare = 105, 208333 with 24 degrses of freedom.
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NOTE: BECAUSE THERE WAS CONTROL MORTALITY, AND NONE
OF THE LOWER CONCENTRATIONS PRODUCED ZERO MORTALITY,
THE DATA HAS BEEN SUBJECTED TO ABBOTT’S CORRECTION.

TRACY PERRY 'PENDIMETHALIN SEED GERMINATION - RYEGRASS
dhkkkkkhhhhdhhdhhkhdhhhhhhhhhhkhhhhhhhhhhdhhhhhhdhhddkhhhhdhdhddhhhhhhhhddhdirs

. CONC. NUMBER  NUMBER PERCENT BINOMIAL
: EXPOSED DEAD DEAD PROB. (PERCENT)
4 80 57 71.25 0
2 80 20 25 0
1 80 5 6.25 0
.5 80 32 40 0
.25 80 ‘ 2 | 2.5 0
.13 80 5 6.25 0
.063 80 5 6.25 0

BECAUSE THE NUMBER OF ORGANISMS USED WAS SO LARGE, THE 95 PERCENT
CONFIDENCE INTERVALS CALCULATED FROM THE BINOMIAL PROBABILITY ARE
" UNRELIABLE. USE THE INTERVALS CALCULATED BY THE OTHER TESTS.

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS SNNEPS1

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD

SPAN G LC50 95 PERCENT CONFIDENCE LIMITS
1 .1058084 Ablh’ 5 2.596062 3.298457

RESULTS CALCULATED USING THE PROBIT METHOD

‘ ITERATIONS G H
GOODNESS OF FIT PROBABILITY
4 1.160399 .14.26976

0 :
A PROBABILITY OF 0 MEANS THAT IT IS LESS THAN 0.001. -

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATEb
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED.

SIOPE = 1.074032 ,
95 PERCENT CONFIDENCE LIMITS -8 293474E-02 AND 2.230998
LCSO =  Quubiiio]

95 PERCENT CONFIDENCE LIMITS = .9241979 AND +INFINITY
LC10 = .2298379

95 PERCENT CONFIDENCE LIMITS = O AND .8677961
Tddededekhdhddehdedeh kAR Ak ok dhh AR AR R Rk hR kR Rk hd R h Rk Rk k kR k

ECys = 0.3%
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DATA EVALUATION RECORD

CHEMICAL: AC 92,553 (Pendimethalin).
' Shaughnessey No. 108501.

- TEST MATERIAL: AC 92,553 technical; CAS No. 40487-42-1; Lot

No. AC 6539-77A; 92. 98% active ingredient; a yellow to
orange-brown solid.

S8TUDY TYPE: 123-1. Non-Target Plants: Vegetative Vigor
Phytotoxicity Test - Tier 2. Species Tested: soybean,
lettuce, radish, tomato, cucumber, cabbage, oat, ryegrass,
corn, and onion.

CITATION: Canez, V.M. and J.A. Gagne. 1992. A Tier 2
Plant Phytotoxicity Study For Vegetative Vigor Using AC
92,553. Laboratory Study No. BL91-454. Conducted by Pan-
Agricultural Laboratories, Inc., Madera, CA. Submitted by
American Cyanamld Company, Princeton, NJ. EPA MRID No.
423722-03. L

REVIEWED BY:

- Tracy L. Perry signaturcz_sik ‘3- ?Q)AJ%
Wildlife Biologist

Ecological Effects Branch Date: |b/5 / qo-

APPROVED BY: '

Henry T. Craven - | signnturoz f;&é&”fQ’ /%]%?3

Head, Section 4
Ecoloq1cal Effects Branch ; Date:

'CONCLUSIONS8: This study is not scientifically sound and

does not meet the guideline requirements for a Tier 2
vegetative vigor non-target phytotoxicity test as a second
control was not included in the test. .

Phytotoxicity rating: The most sensitive species with
respect to plant damage were equally lettuce and ryegrass.
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The NOEC and LOEC for these two species were 0.063 and 0.13
1b ai/a, respectively. : . '

No EC values were determined from the phytotoxicity data.

Percent survival: Although the species with the lowest NOEC
was ryegrass, onion was determined to be the most sensitive
species with respect to survival. The NOEC, LOEC, EC,, and
EC5;y for onion were 1.0, 2.0, 1.4, and 4.5 1b ai/a,
respectively. All EC values listed as ND in Table VIII
should be considered as >4.0 1lb ai/A.

' Plant height: The most sensitive species with respect to

height was ryegrass. The NOEC, LOEC, EC,, and ECsy for
ryegrass were 0.063, 0.13, 0.10, and 0.64 1b ai/a,
respectively. All EC values listed as ND in Table VIII
should be considered as >4.0 1lb ai/A.

Dry weight: The NOEC for lettuce dry weight was not
determined as the lowest rate applied was significantly
different from the control. The NOEC for lettuce dry weight
was therefore <0.063 1b ai/A.

Excluding lettuce, the most sensitive species with respect
to dry weight was ryegrass. The NOEC, LOEC, EC,, and ECs,
for ryegrass were 0.06, 0.13, 0.035, and 0.21 1b ai/a,
respectively. All EC values listed as ND in Table VIII
should be considered as >4.0 1lb ai/A, except for tomato, in
which case the maximum rate of 4.0 1lb ai/A serves as a
reasonable estimate of the EC;,.

RECOMMENDATIONS: N/A.
BACKGROUND:

D;SCUBQIONkog INDIVIDUAL TESTS: N/A.
MATERIALS AND METHODS:

A. Test Plants: Dicotyledon plants were represented by
s8ix species from five families (i.e., soybean, lettuce,
‘radish, cucumber, cabbage, and tomato) and ;
monocotyledon plants were represented by four spécies
from two families (i.e., corn, oat, ryegrass, and
onion). Cultivars, seed sources, lot numbers, and
germination ratings were provided in the report.

B. Test System: Seeds of uniform size were planted in
- . plastic pots (7.5 x 7.5 x 6.0 cm), filled with
sterilized soil (0.6% organic matter, pH 7.6) and

2
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perlite (20%). A plexiglass template was used to
create planting holes in the soil, thus allowing for
uniform planting depth and seed distribution. Soybean,
cucumber, oat, and corn were planted at a 2.5 cm depth.
The remaining six species were planted at a 1.3 cm
depth. After planting, the pots were placed in a
greenhouse and adequately watered for seedling
emergence and growth (9-15 days). The seedlings were

~ grown to 1-3 true leaves and then thinned to five

plants per pot.
Each treatment replicate was placed on an alumingm tray
(6.5 x 31.25 inches). The spray plot was 4.9 ft°. All

' applications were performed using a spray booth

equipped with a single nozzle. A nozzle height of 10.5
inches and a nozzle pressure of 30 psi were used. The
test spray solutions were prepared by dissolving the
test substance in a 67% acetone/deionized water
solution, and serially diluting to obtain lower
application rate solutions. The plants were sprayed at
the equivalent of 468 1l/ha (50 gpa) of water. ‘

The pots wefe hand watered for the first two days on an

as-needed basis. For the remainder of the study the

plants were watered automatically four times a day and
a total of 33 ml of water was used to irrigate each pot

‘per day.

Dogsage: The test material was applied at the rates of
0.0, 0.063, 0.13, 0.25, 0.5, 1.0, 2.0, 4.0 1b active
ingredient (ai)/A to all species.

‘Design: Each crop/treatment combination was feplicated

four times (i.e., 5 plants/pot, 4 pots/treatment
level). After treatment, the pots containing all
species were immediately placed in an on-site
greenhouse. Trays were rotated 180° twice weekly to
reduce phototropism. '

The study was completed 21 days after treatment (DAT).
Plant height was recorded prior to treatment and 21
DAT. Phytotoxicity ratings were recorded 7, 14, and 21
DAT. Twenty-one DAT, plants within treatment
replicates were cut at the soil level and dried in pre-
weighed aluminum foil sheets. Plant material was dried
at approximately 70°C for a minimum of 48 hours.

The phytotoxicity ratings evaluated five observable

toxic effects: O-indicates no effect; l-indicates
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slight plant effect; 2-indicates a moderate effect
(e.g., mild stunting or chlorosis); 3-indicates a
severe effect; 4-indicates a total plant effect (very
poor vigor); and 5-plant death. :

Samples were collected from the spray solutions and
analyzed for pendimethalin by gas chromatography
coupled with nitrogen-phosphorous detection.

Temperature, relative humidity, illuminance, and
photoperiod during the period of growth were provided
in the report. :

Statistics: All data were entered into a Lotus 1-2-3
spreadsheet. The spreadsheet calculated replicate
means, treatment means, standard deviations, and
analysis of variance tables. Treatment means were used
to calculate the percent effect resulting from the
treatment. The percent effect was calculated using the
following equation:

% effect = (treatment mean - control mean) x 100

control mean

A randomized complete block analysis of variance
(ANOVA) was performed on treatment level x replicate
means. Prior to analysis, phytotoxicity data were
expressed as proportions of the maximum rating (5), and
transformed by taking the arcsine of the square root.
Treatment level means were submitted to a one-tailed
Dunnett's comparison test to determine those treatments
that differed from control levels. The no-observed-
effect concentration (NOEC) was determined as the
highest level not statistically different from the
controls or the highest treatment concentration
exhibiting a detrimental effect less than 25%.

The percent detrimental effect values were input into a
probit analysis program. The program ignored positive
values and transformed the dose by natural logarithms.

REPORTED RESULTS8: Results of the analytical measurements
are presénted in Table I (attached). Recovery of spray
solutions averaged 90% of nominal. ‘Results are presented as
nominal application rates. .

The NOEC, EC,, and EC;y for phytotoxicity, seedling
survival, plant height, and dry weight are listed in Table
VIII (attached). .
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Phytotoxicity rating: By 10 DAT, all crops except radish,
cabbage, and onion exhibited significant phytotoxic
symptoms. Cabbage did not respond to application of the
test material, resulting in an NOEC of 4 1lb ai/A. The
remaining species varied in their symptom expression.
Phytotoxicity on radish, cucumber, ryegrass, corn, and onion
increased in severity from 7 to 14 DAT. The severity of
phytotoxicity to soybean decreased as the study progressed.
The NOECs for each species in order of increasing
sensitivity (in 1b ai/A) are:

cabbage (4.0) < tomato (2.0) < cucumber (1.0) < corn = onion
(0.5) < radish = oat (0.25) < soybean (0.13) < lettuce =
ryegrass (0.063).

No EC values were determined from the‘phytotoxicity data.

Percent survival: Ryegrass exhibited a biologically
significant response at 0.5 1b ai/A, resulting in an NOEC of
0.25 1b ai/A. Onion exhibited a significant response at 1.0
lb ai/A, resulting in an NOEC of 0.5 1lb ai/A. All other

crops tested had an NOEC value of 4.0 lb ai/A. Onion was

the only crop to exhibit a rate response, therefore, it was
the only crop for which EC values were calculated. The ECy
and EC;, for onion are 1.4 and 4.5 1lb ai/A, respectively.

Plant height: All crops tested, except radish, showed a
response to the test material. Crops listed in order of
increasing sensitivity based on NOEC for plant height (in 1b
ai/A) are:

radish (4.0) < lettuce (2.0) < corn = onion (0.5) < oat
(0.25) < soybean = tomato = cucumber = cabbage (0.13) <
ryegrass (0.063).

Soybean, ryegrass, and onion showed a rate response
sufficient to calculate both EC,; and EC;, values. The rate
response of tomato, oat, and corn were sufficient to
calculate only EC,; values. Due to a lack of response 225%,
EC values for lettuce, radish, cucumber, and cabbage were
not determined.

The EC,; and EC;, values for soybean, ryegrass, and onion

are: 0.48 and 2.1 1b ai/A, 0.1 and 0.63 1b ai/A, and 0.67
and 1.5 1b ai/A, respectively. The EC, values for tomato,
oat, and corn are 3.5, 1.0, and 1.6 1lb ai/A, respectively.

Plant dry weight: All crops, except radish and cucumber,
showed a significant reduction in dry weight. Crops listed

5
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in order of increasing sensitivity to the test material
based on NOEC values (in 1b ai/A) are:

radish = cucumber (4.0) < cabbage = corn (2.6) < oat = onion
(0.5) < soybean = tomato (0.13) < lettuce = ryegrass
(0.063).

Soybean, lettuce, oat, ryegrass, and onion showed a rate
response sufficient to determine both EC,;, and EC;, values.
Tomato, cabbage, and corn showed a rate response sufficient
to determine only the EC, No EC values were determined
for radish and cuCumber. ‘The EC,s and EC;y values (1lb ai/a)
for soybean, lettuce, oat, ryegrass, and onion are: 0.27 and
2.0 1b ai/A, 0.1 and 0.13 1lb ai/A, 0.78 and 2.3 1b ai/A,
0.034 and 0.21 1b ai/A, and 0.56 and 1.1 1lb ai/A,
respectively. The EC,; values for tomato, cabbage, and corn
are 0.5, 4.8, and 2.8 1lb ai/A, respectively.

STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE ug;gunzs}
No other conclusions other than those previously mentioned
were presented by the authors. :

The Quality Assurance Unit of Pan-Agricultural Laboratories,
Inc., stated that Good Laboratory Practice (GLP) Standards
(40 CFR Part 160) were employed. Statements of Compliance
with GLPs and Quality Assurance were provided.

R 'S DI 88ION AND INTER TAT OF STUDY RESUL

A. Test Procedure: The test procedures followed the SEP
and Subdivision J guidelines, except for the following:

only a solvent control was included in the study. A
second control was not present.

B. gStatistical Analysis: Probit analysis was conducted on
ryegrass dry weight (the most sensitive species) data
to determine the EC values and ANOVA (coupled with
William's test) was used to verify the NOEC and lowest-
observed~effect concentration (LOEC). The results from
the probit analysis differed slightly from those of the
authors' and will be taken to be the correct values.
The results of the ANOVA are in agreement with the
authors' (see attached printouts).

C. Discussion/Results: Since measured concentrations were
- greater than 90% of nominal, the reviewer accepts the
nominal rates listed as representative of the rates
applied.
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EnxggtOXLGitz rating: The most sensitive species with

respect to plant damage were equally lettuce and
ryegrass. The NOEC and LOEC for these two species were
0.063 and 0.13 1b ai/a, respectively. E

No EC values were determined from the phytotoxicity
data.

Percent survival: Although the species with the lowest
NOEC was ryegrass, onion was determined to be the most

sensitive species with respect to survival. The NOEC,

LOEC, EC,, and EC;, for onion were 1.0, 2.0, 1.4, and

. 4.5 1b ai/A, respectively. All EC values listed as ND
in Table VIII should be considered as >4.0 1b ai/A.

Plant height: The most sensitive species with respect
to height was ryegrass. .The NOEC, LOEC, EC,, and ECq,
for ryegrass were 0.063, 0.13, 0.10, and 0.64 1b ai/A,
respectively. All EC values listed as ND in Table VIII
should be considered as >4.0 1b ai/A.

Dry weight: The NOEC for lettuce dry weight was not
determined as the lowest rate applied was significantly
different from the control. The NOEC for lettuce dry
weight was therefore <0.063 1b ai/A. -

Excluding lettuce, the most sensitive species with
respect to dry weight was ryegrass. The NOEC, ILOEC,
ECy, and EC;, for ryegrass were 0.06, 0.13, 0.035, and
0.21 1b ai/A, respectively. All EC values listed as ND
in Table VIII should be considered as >4.0 1b ai/a,
except for tomato, in which case the maximum rate of
4.0 1b ai/A serves as a reasonable estimate of the

ECSO L3

This study is not scientifically sound and does not
meet the guideline requirements for a Tier 2 vegetative
vigor non-target phytotoxicity test as a control was.
not included in the study. In addition, the NOEL for
lettuce dry weight was not determined.

Adegquacy of the Study:

(1) Classification: Invalid.

(2) Rationale: A second control (i.e. minus solvent)
was not included in the study.

(3) Repairability: None.

7
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Page is not included in this copy.

Pages .3" through 3 7 are not included in this copy.

The material not included contalns the follow1ng type of
information:.

Identity of product inert ingredients.

Identity of product inert impurities.

Descriptién of the product manufacturing process.
Description of product quality‘control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action
FIFRA registration data.

The document is a duplicate of page(s)
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The document is not responsive to the request.

The information not included is generally considered confidential
by product reglstrants. If you have any questions, please contact
the individual who prepared the response to your request.
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TRACY PERRY PENDIMETHALIN VEGETATIVE VIGOR -~ RYEGRASS DRY WEIGHT
basiaiainiaiebedeiedddalololdede b b A b At R R L L T 2 T T T T L T U

CONC. - NUMBER NUMBER , PERCENT BINOMIAL
EXPOSED DEAD DEAD PROB. (PERCENT)

4 100 75 75 0

2 100 76 76 . 0

1 100 - 84 84 0

.5 100 66 66 0

.25 100 71 E 71 0

.13 100 41 41 0

.063 100 16 16 0

THE BINOMIAL TEST SHOWS THAT .13 AND .25 CAN BE

USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT.

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS .1576265

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD
SPAN G LC50 95 PERCENT CONFIDENCE LIMITS
4 3.465514E-02 1933704 .1599874

RESULTS CALCULATED USING THE PROBIT METHOD

ITERATIONS G H
GOODNESS OF FIT PROBABILITY
3 .6333803 ~9.185351

O .
A PROBABILITY OF 0 MEANS THAT IT IS LESS THAN 0.001.

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED.

SLOPE = ' .8593384 :
95 PERCENT CONFIDENCE LIMITS = .1754323 AND 1.543245

LC50 = .215477 : § N 2C
95 PERCENT CONFIDENCE LIMITS = 6.537204E-03 AND .647856 EC,c = 0.03%

LC10 = 7.170012E-03

95 PERCENT CONFIDENCE LIMITS = 7.04391E-10 AND 5.210195E-02
*************************************************************************




Pendimethalin: vegetative vigor - lettuce dry weight
File: pendlet.wt Transform: NO TRANSFORM

1 0.0 1b ai/A 4 0.384 0.534 0.468
2 0.063 4 0.372 0.437 0.392
3 0.13 4 0.299 0.349 0.322
4 0.25 4 0.266 0.327. 0.296
5 0.5 4 0.279 0.325 0.294
6 1.0 4 0.217 0.270 0.244
7 2.0 4 0.167 0.262 0.212
8 4.0 4 0.138 0.237 0.188

Pendimethalin: vegetative vigor - iettuce dry weight
File: pendlet.wt- Transform: NO TRANSFORM

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

- G —— " GED WD W SED IR STD YR SED G GED WD S G S G G LD W G AR SED D G D G D G I D D CED D D D D D D G T G S G GE G WD SES TS S W WS TS G A T G S S S WD W S A S SED WD WD WIS D

GRP IDENTIFICATION VARIANCE SD SEM
1 0.0 1b ai/A 0.004 0.062 0.031
2 0.063 0.001 0.030 0.015
3 0.13 . 0.000 0.021 0.010
4 0.25 0.001 0.030 0.015
5 0.5 0.000 0.022 0.011
6 1.0 0.000 0.022 0.011
7 2.0 0.002 0.045 0.023
8 4.0 0.002 0.046 0.023

Pendimethalin: vegetative vigor - lettuce dry weight

File: pendlet.wt Transform: NO TRANSFORM
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ,ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
- i - - . - - - - D - e - P . e bt T Y e
.1 0.0 1b ai/A 4 0.468 0.468 " 0.468
2 ' 0.063 4 0.392 0.392 « 0.392
3 0.13 4 0.322 0.322 0.322
4 0.25 4 0.296 , 0.296 0.296
5 0.5 4 0.294 0.294 0.294
6 1.0 4 0.244 0.244 0.244
7 2.0 4 . 0.212 0.212 0.212
8 4.0 4 0.188" 0.188 0.188




Pendimethalin: vegetative vigor - lettuce dry weight

" File: pendlet.wt Transform: NO TRANSFORM

\ WILLIAMS TEST (Isotonic regression mbdel) TABLE 2 OF 2

ISOTONIZED CALC. SIG TABLE ' DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=,05 WILLIAMS FREEDOM
0.0 1b ai/A 0.468
0.063 0.392 2.873 * 1.71 =1, v=24
0.13 0.322 5.499 * 1.79 = 2, v=24
0.25 0.296 . 6.473 * « 1.82 = 3, v=24
0.5 0.294 6.577 * 1.83 = 4, v=24
1.0 0.244 8.466 * 1.84 = 5, v=24
2.0 0.212 9.685 * 1.84 = 6, V=24
4.0 0.188 10.564 * 1.85 = 7, v=24
s = 0.037 .

Note: df used for table values are approximate when v > 20.




TRACY PERRY PENDIMETHALIN VEGETATIVE VIGOR - LETTUCE DRY WEIGHT
************************************************************************

CONC.  NUMBER NUMBER PERCENT = BINOMIAL
EXPOSED DEAD . DEAD PROB. (PERCENT)

4 100 60 60.00001 0

2 100 55 55 .0

1 100 . 48 48 0

.5 100 ‘ 37 37 0

.25 100 37 37 0

.13 100 | 31 31 0

.063 100 16 16 0

THE BINOMIAL TEST SHOWS THAT 1 AND 2 CAN BE

USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT.

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 1.218775

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD
G

SPAN LCso 95 PERCENT CONFIDENCE LIMITS
3 - «3617362 1.353608 .7357081 2.369836

RESULTS CALCULATED USING THE PROBIT METHOD

ITERATIONS G H
GOODNESS OF FIT PROBABILITY :
2 - .0711227 1
.6118371
SLOPE = .6146216

95 PERCENT CONFIDENCE LIMITS = .4507092 AND .7785341

LC50 = 1.31076 ‘
95 PERCENT CONFIDENCE LIMITS = .8940348 AND 2.193987

LC10 = 1.125153E~-02

95 PERCENT CONFIDENCE LIMITS:= 2.570146E-03 AND 2.713806E-02 :
*******i**************i**************************************************

ECas = 0.10




MRID No. 423722-04

- DATA EVALUATION RECORDV

CHEMICAL: AC 92,553 (Pendimethalin).
Shaughnessey No. 108501.

TEST MATERIAL: AC 92,553 technical; N-(1l-ethylpropyl)-3,4-

" dimethyl-2,6-dinitrobenzenamine; CAS No. 40487-42-1; Lot No.

AC 6539-77A; 92.98% active ingredient; a yellow to orange-
brown solid.

STUDY TYPE: 123-2. Growth and Reproduction of Aquatic
Plants - Tier 2. Species Tested: Selenastrum capricornutum.

CITATION: Hughes, J.S., M.M. Alexander, and J.D. Wisk.
1992. Effect of AC 92,553 on .Growth of the Green Alga,
Selepastrum capricornutum. Laboratory Study ID No. B400-32-
1. Conducted by Malcolm Pirnie, Inc., Tarrytown, NY.
Submitted by American Cyanamid Company, Princeton, NJ. EPA
MRID No. 423722-04. . . ‘

REVIEWED BY:

Donn G. Shilling, Ph.D. signaturé?“}/%h‘ ’¢Z“”;/
Agronomy Dept. 'i7%§ Ag%{wﬁf%ﬁ%é;
University of Florida Date: - p //
Gainesville, FL /‘L 72

APPROVED BY:

_ o,
: N e C’\

Mark A. Mossler, M.S. . S8ignature: /aﬁzézzzakaéf

Agronomist : ?//

KBN Engineering and Date: S

Applied Sciences, Inc.
Henry T. Craven, M.S. S8ignature: ;322;413/727
Supervisor, EEB/EFED i /Q/4 -
USEPA Date: (

Unocu 3. Po STREYS %

CONC N8: This study is scientifically sound and mee
the guideline requirements for a Tier 2 non-target aquatic
plant study. Based on mean measured concentrations, the
120-hour NOEC, LOEC, and ECs, for S. capricornutum exposed
to AC 92,553 were 3.0, 4.8, and 5.4 ug ai/l, respectively.

RECOMMENDATIONS: N/A.

BACKGROUND:'

GA




MRID No. 423722-04

10. DISCﬁSSION OF INDIVIDUAL TESTS8: N/A.

11. MATERIALS AND METHODS:

Aa. Test Species: The alga used in the test, Selenastrum
capricornutum, came from laboratory stock cultures
originally obtained from the University of Texas
Culture Collection, Austin, Texas. Stock cultures were
maintained in algal assay procedure nutrient medium
(AAP) under 4306 lux continuous illumination, and a
temperature of 24 +2°C. The cultures were continuously
shaken at 100 oscillations per minute. Transfers were
made to maintain logarithmic growth. The culture used
as inoculum in this test had been transferred to fresh
medium 7 days before test initiation.

B. Test System: All glassware was cleaned according to
- EPA methods and autoclaved before use. Test vessels
used were 250-ml Erlenmeyer flasks fitted with foam
stoppers, which permitted gas exchange. The test
- medium was the same as that used for culturing stock
cultures, with the pH adjusted to 7.5 #0.1. The medium
was filter sterilized (0.22 um) prior to inoculation.

The test vessels were kept in an incubator with
environmental conditions like those employed in
culturing. :

A 1 mg active ingredient (ai)/ml stock was prepared by
dissolving 26.9 mg of the test material in N,N-
dimethylformamide (DMF), and diluting this to 25 ml
with DMF. oOther stock solutions (10, 31.25, 62.5,
125', 250, and 500 gg ai/ml in DMF) were prepared by
serial dilution. Test solutions were prepared by
adding appropriate amounts of the stock to nutrient
medium.

c. Dosage: Five-day growth and reproduction test. Based
‘ on the results of a preliminary test, six nominal
concentrations of 2.0, 6.25, 12.5, 25.0, 50.0, and 100
kg ai/l and a medium and solvent control (0.2 ml DMF/1
of medium) were selected for the definitive test.

The authors reported that the other stock solutions were
10.0, 31.25, 62.5, 12.5, 25.0, and 50.0 #g a.i./1. The reviewer
feels that the last three concentrations reported are typographical
errors and that the actual values are those reported in the body of
the text. : ,




1z.

MRID No. 423722-04

D. Test Design: Fifty ml of the appropriate test or
~control solution were placed into each of three
replicate 250-ml flasks (3 per treatment level and the
control).

An inoculum of cells calculated to provide 3,000
cells/ml was aseptically introduced into each flask.
The inoculum volume was 0.185 ml per flask. The flasks
were continuously shaken at 100 oscillations per minute
and randomly repositioned each working day to minimize
spatial differences in the incubator. cCell counts were
performed using a Coulter Counter on test days 3, 4,
and 5. Samples ranging from 0.1 to 2.0 ml, depending
on the expected population density, were removed from
each flask. Three counts per replicate were used on
each counting day.

The pH was measured at test initiation {(initial test
solutions) and termination (replicates combined).
Temperature was recorded manually daily and
continuously with a recording device.

Samples were taken at test initiation (initial
solutions) and termination.(replicatesvcombined) for
analysis of the test material by gas chromatography.
Samples taken at termination were removed from the
supernatant of the solutions after centrifuging (3500

rpm) for four minutes to remove the algae.

‘B Statistics: The data analysis was based on mean

measured concentrations of AC 92,553. The EC values
and associated 95% confidence intervals (C.I.) were
computed using weighted least squares non-linear
regression of the cell counts (expressed as inhibition
compared to the pooled control) at each concentration
against the log of the test concentrations. The no-
observed-effect concentration (NOEC) was estimated
using analysis of variance (ANOVA) and Dunnett’s test.
The level of significance was p< 0.05.

REPORTED RESULTS8: The measured concentrations ranged from
59 to 85% of nominal on day 0 and from 10 to 41% of nominal
at test termination (Table 3, attached). The mean measured
concentrations were 0.795, 3.02, 4.85, 13.4, 26.2, and 51.7
bg ai/l. ' '

Cell counts and percent inhibition for each concentration
after five days are given in Tables 4 and 5 (attached). One
replicate of the 13.4 g ai/l treatment had very low cell
counts relative to the other replicates in this treatment.

3
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The cell count value on day five for this replicate was
considered as an outlier value and not included in the data
analysis. Effects of the test substance on Selenastrum
capricornutum ranged from 11.3 to 99.9% inhibition.

The ECs;, was determined to be 6.7 g ai/l with a 95% C.I. of

5.1 to 8.8 pg ai/l. The NOEC was determined to be 3.0 Ug
ai/l. ‘ ‘

The pH ranged from 7.45 to 7.50 in all test solutions and
the controls at test initiation. The pH values on day 5
ranged from 7.82 to 8.53.

STUDY AUTHOR'S CONCLUSIONB[QﬂALITY ASSURANCE MEASURES:

The authors made no conclusions.

Good Laboratory Practice and Quality Assurance statements
were included in the report indicating compliance with EPA
Good Laboratory Practice Standards, 40 CFR Part 160.

REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A, Test Procedure: The test procedure and the report were
generally in accordance with the SEP and Subdivision J
guidelines, except for the following deviations: .

Cell growth measurements were not taken daily.
Measurements were made on days 3, 4, and 5 only.

The results of the daily and continuous temperature
measurements were not reported. ‘

B. Statistical Analysis: The reviewer determined the ECs,
and lowest-observed-effect concentration (LOEC) and
NOEC using EPA’s probit and Dunnett’s test programs,
respectively. The EC;, determined by the reviewer was
lower than that determined by the authors, and will
therefore be taken to be the actual value. This value
was 5.4 g ai/l. The LOEC and NOEC were determined to
be 4.85 and 3.02 pg ai/l, respectively (see attached
printouts). ‘

C. Discussion/Results: This study is scientifically sound
and meets the guideline requirements for a Tier 2 non-
target aquatic plant study. Based on mean measured
concentrations, the 120-hour EC,,, LOEC, and NOEC were
5.4, 4.85, and 3.02 pug ai/l, respectively.
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D. ‘Adequacy of the 8tudy:

(1) CIaséification: Core.

3,

(2) Rationale: N/A.
(3) Repairability: N/A.

15. COMPLETION oF ONE-LINER: ves, 7/27/92.
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" Page is not included in this copy.

Pages éfg through frl are not included in this copy.

Identity of product inert ingredients.

Identity of product inert impurities.

Descriptibn of the product manufacturing process.
Description of product quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft prdduct label.

The product confidential statement of formula.
Information about a pending registration action
FIFRA registration data.

The document is a duplicate of page(s)
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The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




SELENASTRUM — FENDIMETHALINM ~ CELL MUMEER

Estimated EC VYalues and Confidence Limits

EC10.00
ECL1S. 00
ECS0. 00
ECgs. 00
ECTF0, D0
ECYS. Q0

ECoF. 00

Conc.

. 4882
3. 7885
1.4399
1.3561
5.4280
15.8734
E0.4611
29.8052

bo. 552

Lowear

0.0116
O.0611
0. 1462
0.2610
2. 365D
8.523

10,5074

13.9935

23.0348

Upper .

Po5% Contidence
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1.4131
- 2P62
0147
« 6580
0.53%921

1
77.1195

" 4

Lo Lol 13

135.5217
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317.8699
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SELENASTRUM — PFENDIMETHALIN — CELL COUNT

Summary Statristics and ANOVA
Transtormation = - None

Group I -
_ Cowehrfe g S )

1 = control, &6  A593333.3333 229666.4248 5.0 ) St
z 059 = : T 415852.5380 T S iiir A
Tz P02 I IESIIITLIIIT  202719.8787 5.3 L= Lisg /et
A% 485 I C641I3I.ITIT 15693II2. 7669 57. 4
5% 13-4 2 1106000.0000  T1112.46984 2.3
&% 242 3 9b66.6667  &AZF. 1005 66.5
Tk §g e 577.3503 17.3

¥} the mean for this group is significantly less than
the control mean at alpha = 0.05 {l-sided) by a t - test
with Bonferroni adiustment of alpha level

4 dose baced ov wmessured concertrnbion in g/l (pph)

t-twmets with Bonferroni adjustment = —-9146846.440276
This difference corresponds to ~17.%1 percent of cortrol
S S E RS S SIS EST RS CEEL LRSS RSSO RS eSS
¥ X
E & above value for the minimum ¥
£ @ diftference is approdimate as ¥
F 4 @& siges are not the same for all of X%
kS =, ¥
£ ) *
RS 2222222222202 0223080000222 0022302 22222022228,

Between groups sum of squaras =XREXEEX0KEXEX with o6 degrees of frzedom.
Error meEan sguare = Xx¥dXikXxkkxixikid with 16 degrees of freedom.
Bartlett’ s test p-value for equality of variances = <001
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Warning - the test for equality of variances X
is significant {(p less than 0.01). The X

E
¥
X
¥ results of this analysis should be inter-—
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DATA EVALUATION RECORD

CHEMICAL: AC 92,553 (Pendimethalin).

Shaughnessey No. 108501.

TEST MATERIAL: AC 92,553 technical; N-(l-ethylpropyl)-3,4-
dimethyl-2,6-dinitrobenzenamine; CAS No. 40487-42-1; Lot No.
AC 6539-77A; 92.98% active ingredient; a yellow to orange-
brown solid.

STUDY TYPE: 123-2. Growth and Réproduction of Aquatic

Plants - Tier 2. Species Tested: Skeletonema costatun.

CITATION: Hughes, J.S., M.M. Alexander, and J.D. Wisk.- :
1992. Effect of AC 92,553 on Growth of the Marine Diatom,
Skeletonema costatum. Laboratory Study ID No. B400-32-4.
Conducted by Malcolm Pirnie, Inc., Tarrytown, NY. Submitted
by American Cyanamid Company, Princeton, NJ. EPA MRID No.
423722-05. ‘

REVIEWED BY:

‘ 0
Tracy L. Perry ; Signature: A i“ PQAA&
Wildlife Biologist -
" Ecological Effects Branch Date: ‘ 7/33 /92

APPROVED BY:

Henry T. Craven, M.S. - Signature: f;;4m~p /.

1
Head, Section 4 /44%471——
Ecological Effects Branch Date:

CONCLUSIONS: This study is pet scientifically sound and
does pet meet the guideline requirements for a Tier 2 non-
target aquatic plant study as the solvent control was
apparently contaminated. Based on mean measured
concentrations, the 120-hour NOEC, LOEC, and ECy;, were 0.7,
1.5, and 5.2 ug ai/l, respectively.

RECOMMENDATIONS: N/A. | ufq{o:;t.‘t Yo Cona_
| ‘ | Ot qf;

BACKGROUND:




10. DISCUSSION OF INDIVIDUAL TESTS: N/A.

MRID No. 423722-05

11. MATERIALS AND METHODS:

A.

Test.S8pecies: The diatom used in the test, Skeletonema

- costatum, came from laboratory stock cultures

originally obtained from the EPA Environmental Research
Laboratory in Gulf Breeze, Florida. Stock cultures
were maintained in marine algal assay nutrient medium
(MAA) under 4306 lux cool-white illumination (14 hour
photoperiod), and a temperature of 20 +2°C. The
cultures were manually shaken once per day. Transfers
were made to maintain logarithmic growth. The culture
used as inoculum for the test had been transferred to
fresh medium 7 days before test initiation.

Test System: All glassware was cleaned according to

.EPA methods and autoclaved before use. Test vessels

used were 250-ml Erlenmeyer flasks fitted with foam
stoppers, which permitted gas exchange. The test
medium was the same as that used for culturing, with
the exception that no EDTA was present. The was pH
adjusted to 8.1 +0.1. The medium was filter sterilized
(0.22 pm) prior to inoculation.

The test vessels were kept in an incubator with
environmental conditions like those employed in

. culturing. The test vessels were shaken and randomly

repositioned each working day to minimize spatial
differences in the incubator.

A 1 mg active ingredient (ai)/ml stock was prepared by
dissolving 10.8 +0.1 mg of the test material in N,N-
dimethylformamide (DMF), and diluting this to 10 ml
with DMF. Other stock solutions (0.03125, 0.0625,
0.125, 0.25, and 0.5 mg ai/l in DMF) were prepared by
serial dilution. Test solutions were prepared by
adding appropriate amounts of the stock to nutrient
medium.

Dosage: Five-day growth and reproduction test. Based
on the results of a preliminary test, six nomina{ ‘
concentrations of 1.25, 2.5, 5, 10, 20, and 40 ug ai/l
and a medium and solvent (0.04 ml DMF/1 of medium)
control were selected for the definitive test.

Test Desjign: Fifty ml of the appropriate test or
control solution were placed into each of three
replicate 250-ml flasks (3 per treatment level and the
controls). :

. o 2
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An inoculum of cells calculated to provide 10,000
cells/ml was aseptically introduced into each flask.
The inoculum volume was 0.672 ml per flask. Cell
counts were performed using a Coulter Counter on test
days 3, 4, and 5. Samples of 2.0 ml were removed from
each flask. Three counts per replicate were used on
each counting day. '

The pH was measured at test initiation (initial test
solutions) and termination (replicates combined).
Temperature was recorded manually daily and
continuously with a recording device.

Samples were taken at test initiation (initial

- solutions) and termination (replicates combined) for
analysis of the test material by gas chromatography.
Samples taken at termination were removed from the
supernatant of the solutions after centrifuging (3700
rpm) for four minutes to remove the algae. ;

E. Statistics: The data analysis was based on mean
measured concentrations of AC 92,553. The EC values
and associated 95% confidence intervals (C.I.) were
computed using weighted least squares non-linear
regression of the cell counts (expressed as inhibition
compared to the pooled control) at each concentration
against the log of the test concentrations. The no-
observed-effect concentration (NOEC) was estimated
using analysis of variance (ANOVA) and Dunnett’s test.
The level of significance was p< 0.05.

REPORTED RESULTS8: The measured concentrations ranged from
82 to 98% of nominal on day 0 and from 8 to 31% of nominal
at test termination (Table 3, attached). The solvent
control contained 0.377 gg ai/l of the test material on day
0, but none was detected by day 5. The mean measured
concentrations were 0.7, 1.5, 2.7, 5.0, 11.3, and 23.2 ug
ai/l. -

Cell counts and percent inhibition for each concentration
after five days are given in Tables 4 & 5 (attached). One
replicate of the 1.5 pg ai/l concentration did not grow and
this replicate was treated as an outlier. The other two
replicates at this concentration and all three replicates at
the two higher concentrations grew. Exposure of Skeletonema
costatum to AC 92,553 resulted in growth inhibition ranging
from 1.7 to 95.4%. '




13.

14.

MRID No. 423722-05

The ECg, was determlned to be 5.0 ug ai/l with a 95% C.I. of

3.4 to 7 5 ug ai/l. The NOEC was determined to be 2.7 ug
ai/l.

The pH ranged from 7.63 to 7.69 in all test solutions and
the controls at test initiation. The pH values on day 5
ranged from 7.16 to 7.59.

STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES:

The authors made no conclusions.

- Good Laboratory Practice and Quality Assurance statements

were included in the report indicating compliance with EPA
Good Laboratory Practice Standards, 40 CFR Part 160.

REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A. Test Procedure: The test procedure and the report were
generally in accordance with the SEP and Subdivision J
guidelines, except for the following deviations:

Cell growth measurements were not taken daily.
Measurements were made on days 3, 4, and 5 only.

The results of the daily and continuous temperature
measurements were not reported.

A l4-hour photoperiod was used rather than the
recommended 1l6-hour photoperiod.

B. Statistical Analysis: The reviewer determined the ECs,
‘ and lowest-observed-effect-concentration (LOEC) and

NOEC using EPA's Toxanal and Dunnett's test programs,
respectively. The calculated EC;, was similar to the
authors', but the C.I. was narrower. Therefore, the
reviewer's ECsy, will be taken to be the correct value.
The pooled control was not used due to possible
contamination in the solvent control. The NOEC and
LOEC were determined to be 0.7 and 1.5 ug ai/1,
respectively.

C.' Discussion/Results: This study is not scientifically
~sound and does not meet the guideline requirements for
a Tier 2 non-target aquatic plant study as the solvent
control was contaminated. Based on mean measured ,
concentrations, the 120-hour EC;y, LOEC, and NOEC were
5.2, 1.5, and 0.7 ug ai/l, respectlvely.
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D. Adequacy of the Study:

(1) Classification: Invalid.

(2) Rationale: Solvent control was apparently
contaminated.

(3) Repairability: N/A.

15. COMPLETION OF ONE-LINER: Yes, 7/27/92.
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Page is not included in this copy.

Pages 52 through 42. are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product inert impurities.

Descriptibn of the product manufacturing process.
Description of product quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action
FIFRA registration data.

The document is a duplicate of page(s)

ARRARRRRARER

The document is not responsive to the request.

The in

formation not included is generally considered confidential

by product registrants. If you have any questions, please contact

the in

dividual who prepared the response to your request.




Summary Statistics and ANOVA

Transformation = None
Group n Mean s.d. cvi
ootttz (g oSy D
1 = control 3 216333.3333 37541.0886 17.4 APECE T0 M o s
207 3 208000.0000 4358.8989 2.1 Lo
3 45— 2 154500.0000 71417.7849 46.2 AA LI G4 R
427> 3 177000.0000 52848.8410 29.9 n%-/Je . ‘
570 3 118333.3333 94001.7730 - 79.4 ) ‘ﬁf«i/é -~
6% 3 3 12666.6667 2886.7513 22.8 : )y
T*037 2. 3 9666.6667 577.3503 6.0 : 9EC=
, 7,‘:(/4://1‘
. . s Lot/ ~
*) the mean for this group is significantly less than ﬁy¢c,r*’

the control mean at alpha = 0.05 (1-sided) by a t - test
with Bonferroni adjustment of alpha level

e é""d<(/ o) Pt M.{z/»ld/ c’o%,;(fapf{)v;‘

Minumum detectable difference for
t-tests with Bonferroni adjustment = =109920.068457
This difference corresponds to -50.81 percent of control

************************************************
* ) %*
* Note - the above value for the minimum *
* detectable ‘difference is approximate as *
* the sample sizes are not the same for all of *
%*
*
%*

* the groups.
%

***********************************************

Between groups sum of squares =#*kkkkkkkkkkkkikk with 6 degrees of freedom.
Error mean square = *kkkkkkkkkkkkis* with 13 degrees of freedon.
Bartlett’s test p-value for equality of variances = .001

************************************************

* . *
* Warning - the test for equality of variances #*
* is significant (p less than 0.01). The *
* results of this analysis should be inter- *
* preted with caution. *
* : *
* %*

**********************************************




SHILLING SELENASTRUM 7/27/92
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CONC. NUMBER ) NUMBER PERCENT BINOMIAL

' EXPOSED DEAD DEAD PROB. (PERCENT)
23.2 100 ‘ 95 95 ‘ 0.

11.3 100 94 94 0

5 100, - 44 44 0

2.7 . 100 ' 16 ie 0

BECAUSE THE NUMBER OF ORGANISMS USED WAS SO LARGE, THE 95 PERCENT
CONFIDENCE INTERVALS CALCULATED FROM THE BINOMIAL PROBABILITY ARE
UNRELIABLE. USE THE INTERVALS CALCULATED BY THE OTHER TESTS.

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 5.429918

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD

SPAN G LC50 95 PERCENT CONFIDENCE LIMITS
2 . 2.367759E-02 5.170882 4.693052 5.692892

RESULTS CALCULATED USING THE PROBIT METHOD
ITERATIONS ) G H GOODNESS OF FIT PROBABILITY
4 .8143635 5.987999 - 2.508223E-03

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED.

SILOPE = 3.295341 '

95 PERCENT CONFIDENCE LIMITS = .3215563 AND 6.269126
LC50 = 5.279841

95 PERCENT CONFIDENCE LIMITS = .9037707 AND 15.05212
LCl0 = 2.173844

95 PERCENT CONFIDENCE LIMITS = 2.30371E-04 AND 4.160156
Kkkkhhhhkhhkhkhhhhhkhhhkhkhhhhkhkhhhhhkhhhhkhhhhhhhhhhhdkdhhhhkdddddhkdddkhdhhdhdhkikk




MRID No. 423722-06

DATA EVALUATION RECORD

CHEMICAL: AC 92,553 (Pendimethalin).
Shaughnessey No. 108501.

TEST MATERIAL: AC 92,553 technical; N-(l-ethylpropyl)-3,4-

dimethyl-2,6~dinitrobenzenamine; CAS No. 40487-42-1; Lot No.
AC 6539-77A; 92.98% active ingredient; a yellow to orange-
brown solid. ‘

STUDY TYPE: 123-2. Growth and Reproduction of Aquatic
Plants - Tier 2. Species Tested: Navicula pelliculosa.

CITATION: Hughes, J.S., M.M. Alexander, and J.D. Wisk.
1992. Effect of AC 92,553 on Growth of the Freshwater
Diatom, Navicula pelliculosa. Laboratory Study ID No. B400-
32-3. Conducted by Malcolm Pirnie, Inc., Tarrytown, NY.
Submitted by American Cyanamid Company, Princeton, NJ. EPA
MRID No. 423722-06.

REVIEWED BY:

Tracy L. Perry Signature: ELNGJ%Q §~-FQAAAQ/
Wildlife Biologist

_Ecological Effects Branch Date: quqzy@‘l_ '
APPROVED BY:

Henry T. Craven 81gnature.<:;Z//

Head, Section 4 2/ / "
Ecological Effects Branch Date: 707

CONCLUSIONS: This study is,ncf’gcientifically sound and
does pot meet the guideline requirements for a Tier 2 non-
target aquatic plant study as the solvent control was
contaminated. Based on mean measured concentrations, the
120-hour NOEC, LOEC, and EC;, for N. pelliculosa exposed to
pendimethalin were 3.2, 6.0, and 5.8 ug ai/l, respectlvely.

RECOMMENDATIONS: N/A.

Oct. 94

BACKGROUND :
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10. DISCUSSION OF INDIVIDUAL TESTS: N/A.

i11. MATERIALS AND METHODS:

aA.

Test Species: The diatom used in the test, Navicula
pelliculosa, came from laboratory stock cultures
originally obtained from the University of Texas
Culture Collection, Austin, Texas. Stock cultures were
maintained in algal assay procedure nutrient medium
with added silicon (AAP/Si) under continuous 4306 lux
illumination, and a temperature of 24 *2°C. The
cultures were continuously shaken at 100 oscillations
per minute. Transfers were made to maintain
logarithmic growth. The culture used as inoculum for
the test had been transferred to fresh medium 7 days
before test initiation.

Test System: All glassware was cleaned according to
EPA methods and autoclaved before use. Test vessels
used were 250-ml Erlenmeyer flasks fitted with foam
stoppers, which permitted gas exchange. The test
medium was the same as that used for culturing, with
the pH adjusted to 7.5 *#0.1. The medium was filter
sterilized (0.22 gm) prior to inoculation.

The test vessels were kept in an incubator with
environmental conditions like those employed in
culturing.

An 1 mg active ingredient (ai)/ml stock was prepared by
dissolving 10.8 $+0.1 mg of the test material in N,N-
dimethylformamide (DMF), and diluting this to 10 ml
with DMF. Other stock solutions (0.02, 0.0625, 0.125,

- '0.250, and 0.5 mg ai/l in DMF) were prepared by serial

dilution. Test solutions were prepared by adding

appropriate amounts of the stock to nutrient medium.

Dosage: Five-day growth and reproduction test. - Based
on the results of a preliminary test, six nominal
concentrations of 2.0, 6.25, 12.5, 25, 50, and 100 ug
ai/l and a medium and solvent (0.1 ml DMF/1 of medium)
control were selected for the definitive test.

Test Design: Fifty ml of the appropriate test or
control solution were placed into each of four .
replicate 250-ml1 flasks (4 per treatment level and the
controls).

An inoculum of cells calculated to provide 3,000
cells/ml was aseptically introduced into each flask.

2
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The inoculum volume was 0.145 ml per flask. The flasks
were continuously shaken at 100 oscillations per
minute. Cell counts were performed using a Coulter
Counter on test days 3, 4, and 5. Samples from 0.5 to
2.0 ml, depending on expected population density, were
removed from each flask. Three counts per replicate
were used on each counting day. :

The pH was measured at test initiation (initial test
solutions) and termination (replicates combined).
Temperature was recorded manually daily and
continuously with a recording device.

Samples were taken at test initiation (initial
solutions) and termination (replicates combined) for

. analysis of the test material by gas chromatography.
Samples taken at termination were removed from the
supernatant of the solutions after centrifuging (3700
rpm) for four minutes to remove the algae.

E. statistics: The data analysis was based on mean

measured concentrations of AC 92,553. The EC values

_and associated 95% confidence intervals (C.I.) were
computed using weighted least squares non-linear
regression of the cell counts (expressed as inhibition
compared to the pooled control) at each concentration
against the log of the test concentrations. The no-
observed-effect concentration (NOEC) was estimated
using analysis of variance (ANOVA) and Dunnett’s test.
The level of significance was p< 0.05.

REPORTED RESULTS: The measured concentrations ranged from
91 to 108% of nominal on day 0 and from 2 to 22% of nominal
at test termination (Table 3, attached). The mean measured
concentrations were 1.2, 3.2, 6.0, 12.6, 28.4 and 56.2 ug
ai/l. ‘ .

Cell counts and percent inhibition for each concentration
after five days are given in Tables 4 & 5 (attached). One
replicate of the 56.2 g ai/l concentration contained

- unusually high cell counts, relative to the other

replicates.. Microscopic examination indicated that this
replicate had been contaminated with' an unknown alga.
Therefore, the data from this replicate was not used in the
analysis. Exposure of Navicula pelliculosa to the four
highest concentrations resulted in increasing inhibition of
growth. Exposure to the test material resulted in 16.1%
stimulation at the lowest concentration to 99% inhibition at
the highest concentration.
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The EC;, was determined to be 5.8 ug ai/l with a 95% C.I. of
3.2 to 10.6 ug ai/l. The NOEC was determined to be 3.2 ug
ai/l. ' ‘

The pH ranged from 7.51 to 7.75 in all test solutions and
the controls at test initiation. The pH values on day 5
ranged from 7.49 to 7.66. : ’

13. STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES:

The authors made no conclusions.

Good Laboratory Practice and Quality Assurance statements
were included in the report indicating compliance with EPA
Good Laboratory Practice Standards, 40 CFR Part 160.

14. REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A. .Test Procedure: The test procedufe and the report were
generally in accordance with the SEP and Subdivision J
guidelines, except for the following deviations:

Cell growth measurements were not taken daily.
Measurements were made on days 3, 4, and 5 only.

The results of the daily and contlnuous temperature
measurements were not reported.

B. . Statistical Analysis: The reviewer determined the ECqg
and lowest-observed-effect-concentration (LOEC) and
NOEC using EPA's Toxanal and Dunnett's test programs,
respectively. Only the medium control was used in the
ANOVA due to possible contamination in the solvent
control. The calculated ECy, was less conservative
than the authors'. The NOEC and LOEC were determined
to be 3.2 and 6.0 ug ai/l, respectively (see attached
printouts). "

C. Discussion/Results: This study is not scientifically
sound and does not meet the guideline requirements for
a Tier 2 non-target aquatic plant study as the solvent
control was apparently contaminated. Based on mean
measured concentrations, the 120-hour EC;,, LOEC, and
NOEC for N. pelliculosa exposed to pendlmethalln were
5.8, 6.0, and 3.2 ug ai/l, respectively.

D. Adequacy of the Study:
(1) classification: Invalid.
(2) Rationale: The solvent control was apparently contaminated.

.
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(3) Repairability: N/A.

15. COMPLETION OF ONE-LINER: Yes, 7/27/92.
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Page is not included in this copy.

Pages 2 O through 23 are not included in this copy.

The material not included contains the following type of
information: :

Identity of product inert ingredients.

Identity of product inert impurities.

Descriptibn‘bf the product manufacturing process. -
Description of product quality control procedures.
Identity of the source of product ingredients.

Sales or other commercial/financial information.

A draft product label.

The product confidential.statement of formula.
Information about a pending registration action

FIFRA registration data.

The document is a duplicate of page(s)
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The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




navicula cell density

Summary Statistics and ANOVA

Transformation = None
Group n Mean s.d. cvi
L'OC*’JC?‘VA‘P/W @4_:// ’) .
1 = control 4 666000.0000 451940.9991 67.9 wes= 69 iz alfs Ao
2 12 4 697750.0000 467815.0454 67.0 . ‘ 7
3 52 4 642250.0000 362243.3574 56.4 GO, hib, 4 ¥ Hhes conce.
4 &2 4 262000.0000 205320.8871 78.4 .
Sk 2.¢ . 4 77750.0000 9535.0232 12.3 _ ) v
6%.24 7 4 10750.0000 2872.2813 26.7 A@;Z_‘zl‘ﬁ;“/’
T*k Lz 3

600070000 /1000.0000 | 16.7 Akz?:féé,gfaa/’*

*) the mean for this group is significantly less than
the control mean at alpha = 0.05 (1l-sided) by a t - test
with Bonferroni adjustment of alpha level

- éﬂd@/&\/ hentr. /--tmrv/ &/¢¢~744//3ad—

Minumum detectable difference for
t-tests with Bonferroni adjustment = -552745.101456
This difference corresponds to -82.99 percent of control

dkkkkhkhkhkhkhkhkkkhkhkkkkkhkhhkhkhkhkhkhkhkhkhhhkhhkkhhhkhkkhkkik

%*
* Note - the above value for the minimum

* detectable difference is approximate as

* the sample sizes are not the same for all of
* the groups.

%*

*

¥ % % ¥ * ¥

***********************************************

Between groups sum of squares =**kkkkkkkkkxkkkk* with 6 degrees of freedom.
- Error mean square = *kkkkkkkkkkkkk**x with 20 degrees of freedom.

Bartlett’s test p-value for equality of variances = .001

khkkkhkhkhkhkhhhhhkhkhkhkhkhhkhkkhkhkhkhhkhhhhkhhkhhhhkkhhhhhkkhkkk

%*
* Warning - the test for equality of variances #*
* is significant (p less than 0.01). The *
* results of this analysis should be inter- *
* preted with caution. *
* %*

%*
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BEWICK PENDIMETHALIN NAVICULA 7-27-92
************************************************************************

CONC. NUMBER NUMBER PERCENT BINOMIAL
EXPOSED DEAD : DEAD - PROB. (PERCENT)
28.4 100 98 98 0
12.6 100 87 87 0
6 100 56 56 0
S 3.2 100 : 0 0 0

BECAUSE THE NUMBER OF. ORGANISMS USED WAS SO LARGE, THE 95 PERCENT
CONFIDENCE ' INTERVALS CALCULATED FROM THE BINOMIAL PROBABILITY ARE
UNRELIABLE. USE THE INTERVALS CALCULATED BY THE OTHER TESTS.

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 5.72407

RESULTS CALCUIATED USING THE MOVING AVERAGE METHOD

SPAN G LC50 95 PERCENT CONFIDENCE LIMITS
3 1.027635E-02 7.17685" 6.570338 7.803204

RESULTS CALCULATED USING THE PROBIT METHOD

ITERATIONS G H GOODNESS OF FIT PROBABILITY
5 1.825753 13.49511 0.

A PROBABILITY OF 0 MEANS THAT IT IS LESS THAN 0.001.

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED.

SLOPE = 4.385911
95 PERCENT CONFIDENCE LIMITS =-1.54035 AND 10.31217
LC50 = °  6.734309

95 PERCENT CONFIDENCE LIMITS = O AND +INFINITY

LC10 =  3.45724

95 PERCENT CONFIDENCE LIMITS = 0 AND 7.165477 )
*************************************************************************
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DATA EVALUATION RECORD

CHEMICAL: AC 92,553 (Pendimethalin).
Shaughnessey No.,

TEST MATERIAL: AC 92,553 technical; N-(l-ethylpropyl)-3,4-

dimethyl=-2,6~-dinitrobenzenamine;

CAS No. 40487-42~1; Lot No.

AC 6539-77A; 92.98% active ingredient; a yellow to orange-

brown solid.

STUDY TYPE: 123-2. Growth and Reproduction of Aquatic
Plants - Tier 2. Species Tested: Anabaena flos-aquae.

CITATION: Hughes, J.S., M.M. Alexander, and J.D. Wisk.
1992. Effect of AC 92,553 on Growth of the Blue-green Alga,
Anabaena flos-aquae. Laboratory Project ID No. B400-32-2.

Conducted by Malcolm Pirnie,

Inc., Tarrytown, NY. Submitted

by American Cyanamid Company, Princeton, NJ. EPA MRID No.

423722-07

REVIEWED BY:

Tracy L. Perry

Wildlife Biologist
Ecological Effects Branch
APPROVED BY:

Henry T. Craven ,

Head, Section 4
Ecolog1cal Effects Branch

Signature: SAM/& 3* P
Date: Cf/’&Z/Of:L

Date:

CONCLUSIONS: This study is moft scientifically sound and
does_pzt’ﬁeet,the guideline requirements for a Tier 2 non-
target aquatic plant study as the solvent control was

apparently contaminated.

Based on mean measured

concentrations, the 120-hour NOEC, LOEC, and EC;, for A.
flos-aquae exposed to pendimethalin were 98, 174 and >174

ug ai/l, respectively.

R§COMMENDATION8: N/A.
BACKGROUND:

(,,zr;wgw +s

Corsr v+~ Qeat. 94
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10. DISCUSSION OF INDIVIDUAL TESTS8: N/A.

11. MATERIALS AND METHODS:

A.

D.

Test Species: The alga used in the test, Anabaena
flos-aquae, came from laboratory stock cultures
originally obtained from the American Type Culture
Collection, Rockville, MD. Stock cultures were
maintained in synthetic algal assay procedure nutrient
medium (AAP) under 2153 lux continuous illumination and
a temperature of 24 *2°C. The cultures were manually
shaken once each working day. Transfers were made to
maintain logarithmic growth. The culture used as
inoculum in this test had been transferred to fresh
medium 7 days before test initiation. '

Test System: All glassware was cleaned according to
EPA methods and autoclaved before use. Test vessels
used were 500-ml Erlenmeyer flasks fitted with foam
stoppers, which permitted gas exchange. The test
medium was the same as that used for culturing, with
the pH adjusted to 7.5 #0.1. The medium was filter
sterilized (0.22 pgm) prior to inoculation.

The test vessels were kept in an incubator with
environmental conditions like those employed in growing
the stock cultures.

A 1 mg active ingredient (ai)/ml stock was prepared by
dissolving 26.9 mg of the test material in N,N=-
dimethylformamide (DMF), and diluting this to 25 ml
with DMF. oOther stock solutions (62.5, 125, 250, and
500 pg/ml in DMF) were prepared by serial dilution.
Test solutions were prepared by adding appropriate
amounts of the stock to nutrient medium.

Dosage: Five~-day growth and reproduction test. Based
on the results of a preliminary test, five nominal
concentrations of 17.5, 35, 70, 140, and 280 pug ai/l
and a medium and solvent (0.28 ml DMF/1 of medium)
control were selected for the definitive test.

Test Design: One-hundred ml of the appropriate test or
control solution were placed into each of three
replicate 500-ml flasks (3 per treatment level and the
control).

A 5-ml aliquot of an Anabaena flos-aquae culture was
sonicated and diluted with 7 ml of AAP medium. An
inoculum of cells calculated to provide 3,000 cells/ml

2
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" was aseptically introduced into each flask. The
inoculum volume was 0.311 ml per flask. ' The flasks
were shaken and randomly repositioned each working day
to minimize spatial differences in the incubator. cCell
counts were performed using an electronic particle
counter on test days 3, 4, and 5. Samples were removed
from each flask and sonicated for approximately 5
minutes. Three counts per replicate were used on each
counting. day.

The pH was measured at test initiation (initial test
solutions) and termination (replicates combined). .
Temperature was recorded manually daily and
continuously with a recording device.

Samples were taken at test initiation (initial
solutions) and termination (replicates combined) for
analysis of the test material by gas chromatography.
Samples taken at termination were removed from the
supernatant of the solutions after centrifuging (3700
rpm) for four minutes to remove the algae.

E. Statistics: The data analysis was based on mean
measured concentrations of AC 92,553. The EC values
and associated 95% confidence intervals (C.I.) were
computed using weighted least squares non-linear
regression of the cell counts (expressed as inhibition
-compared to the pooled control) at each concentration
against the log of the test concentrations. The no-
observed-effect concentration (NOEC) was estimated
using analysis of variance (ANOVA) and Dunnett’s test.
The level of significance was p< 0.05.

REPORTED RESULTS: The measured concentrations ranged from
71 to 83% of nominal on day 0 and from 51 to 60% of nominal
at test termination (Table 3, attached). The mean measured
concentrations were 11.7, 24.2, 47, 98, and 174 ug ai/l.

Cell counts and percent inhibition for each concentration
after five days are given in Tables 4 and 5 (attached). The
test material had little effect on A. flos-agquae growth.
Responses ranged from 4.1 to 19.6% inhibition. .
The ECs;, could not be determined due to the lack of a true
rate response and was reported to be greater than 174 ug
ai/l. The NOEC was 174 pg ai/l.
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14.
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The pH ranged from 7.45 to 7.54 in all test solutions and
the controls at test initiation. The pH values on day 5
ranged from 7.40 to 7.77.

STUDY AUTHOR'S CONCLUSTIONS /QUALITY ASSURANCE MEASURES:
The authors made no conclusions.

Good Laboratory Practice and Quality Assurance statements
were included in the report indicating compliance with EPA
Good Laboratory Practice Standards, 40 CFR Part 160.

REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A, Test Procedure: The test procedure and the report were
generally in accordance with the SEP and Subdivision J
guidelines, except for the following deviations:

Cell growth measurements were not taken daily.
Measurements were made on days 3, 4, and 5 only.

The results of the daily and continuous temperature
measurements were not reported.

B. Sstatistical Analysis: Since none of the concentrations
tested inhibited the growth of A. flos-aquae greater
than 20%, the EC;, was determined to be greater than
174 pug ai/l. The lowest-observed-effect concentration
(LOEC) and NOEC were determined using EPA's Dunnett's
test program. The NOEC and LOEC were 98 and 174 ug
ai/l, respectively (see attached printout).

c. Discussion/Results: This study is not scientifically
sound and does not meets the guideline requirements for
a Tier 2 non-target aquatic plant study as the solvent
control was apparently contaminated. Based on mean
measured concentrations, the 120-hour NOEC, LOEC, and
EC,, for A. flos-aquae exposed to pendimethalin were
98, 174, and >174 ug ai/l, respectively.

D. equacy of the Study:

(1) ‘C1assification: Invalid.

(2) Rationale: Solvent control was apparently
contaminated. .

(3) Repairability: N/A.

COMPLETION OF ONE-LINER: Yes, 7/28/92.
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Page is not included in this copy.

Pages f 0 through 53 are not included in this copy. '

The material not included contalns the following type of
information:

Identity of product inert ingredients.

Identity of product inert impurities.

Description of the product manufactﬁring process.
Descriptioh of product quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action

iz FIFRA registration data.
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by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Summary Statistics and ANOVA

Transformation = Mone
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¥£) the mean for this group is significantly less than
the control mean at alpha = 0,03 (l-sided) by a t ~ test
with Bonferroni adjustment of alpha level
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