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I 

2. TEST MATERIAL: Prometryn (technical grade); 2, 
bis(isopropy1amino)-6-(methy1thio)-2-triazine; 
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7. CONCLUSIONS: The study was conducted in a sci ntifically 
sound manner and fulfills the guideline requir ments for a 
Tier 2 vegetative vigor phytotoxicity test usi g non-target 
plants. Some inconsistencies were observed be 
reviewer's and the author's statistical 
differences, however, did not affect the 
study. 
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8. RECOMMENDATIONS: Based on the results of the s udy, a Tier 
3 study is recommended. 

NOEC values for lettuce and cucumber were <0.013 
lb ai/A, respectively. The NOEC values for tomato 
cabbage were 0.05 lb ai/A, while the values for 
onion were 0.1 lb ai/A. The NOEC values for 
and corn were 0.8 lb/A, while the NOEC for ryegrass 
lb ai/A, the highest concentration tested. Except 
the EC25 and EC50 values for all plant species 
ai/A prometryn, the maximum concentration tested. 
and EC50 values of a11 plant species were also 
maximum application rate (2.75 lb ai/A) for 

9. BACKGROUND : 

and 0.019 
and 

soybean and 
carrot, oat, 

was 1.6 
for oat, 

yere ~1.6 lb 
The EC25 

less than the 
pro~hetryn. 

10. DISCUSSION OF INDIVIDUAL TESTS: N/A. 

11. MATERIALS AND METHODS: 

A. Test Plants: 
soybean, lettuce, carrot, tomato, 
cabbage. 

source, and germination 
report. 

B. Test System: Seeds of each crop were plant d in 
.plastic pots (Corn-Pack M1725, Black, 7.5 x .5 x 6.0 
cm) filled with Supersoil, a pasteurized po ting soil 
comprised of fir bark, redwood, Canadian pe t, and 
sand. An analysis of the soil was provided in the 
report. A plexiglass template was used to reate 
planting holes in the soil, thus allowing f r uniform 
planting depth and seed distribution. i 
Soybean and corn were planted at a depth of 
while the remaining eight species were plan 
depth of 1.3 cm. After planting, the pots 
outdoors on a bench and covered with bird n 
Seedlings were allowed to grow to the appro 
of growth (1-3 true leaves). Prior to treaqment, each 
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The test spray solution 
757.3 mg prometryn in 184 ml of water 
acetone. Serial dilutions were made 
solution to achieve the lower 
belt sprayer equipped with a 
nozzle was used to apply a 
height of 12 inches and a 
were used to achieve a 

pot was thinned to five plants of uniform 
stage of growth. 

specific study parameters such as photoper od, 
temperature, relative humidity and irrigat'on schedules 
were included in the report. t 

height and 

Dosaae: Prometryn was applied at the rat 
0.2, 0.4, 0.8, and 1.6 lb ai/A to all ten 
species. An additional treatment of prom 
applied to cucumber at the rate of 0, 0.0 
0.075, 0.15, and 0.3 lb ai/~ to determine 
level. Further treatments were later req 
tomato, lettuce, cucumber, and cabbage to 
no-effect level. Tomato, cabbage, and le 
treated at the rates of 0, 0.013, 0.025, 
and 0.20 lb ai/A. Cucumber was treated a 
rates of 0, 0.002, 0.004, 0.008, 0.015, a 
ai/A. Treatment application rates were c 
the percent active ingredient of the tech 
(i.e., 98.1% ai). 

Plant height was measured by extending the eedling to 
its maximum height and recording the height to the 
nearest millimeter. The mean plant height as 
calculated for each treatment. The phytoto icity 
ratings evaluated five observable toxic eff cts: 0- 
indicates no effect; 1-indicates slight pla t effect; i 

D. ~esiqn: Each crop/treatment combination was 
three times (10 seeds/pot, 3 pots/treatment 
After treatment, the pots were randomized 
and among treatments and placed in a greenhouse. 
Seedling height was recorded prior to treatxent 
days after treatment. Phytotoxicity ratings 
recorded at 7, 14, and 21 days after treatment. 
Twenty-one days after treatment, the plants 
treatment replicates (pots) were cut at soi:. 
dried in a pre-weighed paper bag at 70°C for 
of 48 hours. After drying, the dry weight 
material was recorded. 

replicated 
level). 

within crops 

and 21 
were 

within 
level and 
a minimum 

~f the plant 
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2-indicates a moderate effect, e.g., mild stunting or 
chlorosis; 3-indicates a severe effect; a d 4-indicates 
a total effect or plant death. 4 

The percent increase in height from day-0 
e calculated using the following equation: 

E. Statistics: Percent detrimental effect was 
using the following equation: 

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

% increase = (day-21 mean) - (day-Omeanl \ 100 
day-0 mean 

calculated 

x 100 

The percent effect on growth was calculate 
treatment using the following equation: 

12. REPORTED RESULTS: Table A (attached) lists the NOEC, EC25, 
and EC50 values, along with the parameters in w ich these 
concentrations were observed. Detailed results for each 
specific parameter are described below. h 

% effect = (treatment % increase - control % 
control % increase 

A one-way analysis of variance model for 
equal subsamples was used to analyze the 
percent detrimental effect values on each 

~hytotoxicitv ratinq: Table 19 (attached) summa 
NOEC values of prometryn for mean phytotoxicity 
Results showed that cucumber was the most sensit 
tested to prometryn based on the statistical no- 
levels of the 21 day phytotoxicity ratings. Cuc 
no-effect concentration of 0.03 lb ai/A of prome 
0.3 mean phytotoxicity rating at that concentrat 
Treatment of oat and ryegrass with prometryn at 
concentration of 0.16 lb ai/A did not result in 
significant effect (p < 0.05) on day-21 mean phy 
ratings. since 1.6 lb ai/A was the highest conc 
tested, the no-effect concentration is equal to 
than 1.6 lb ai/A. Crops listed (with NOEC, lb a 
order of increasing sensitivity to prometryn bas 
phytotoxicity rating NOEC values, are as follows 

increase) x 100 

dcta with 
de.ta. The 
~~eplicate 

oat = ryegrass (2 1.6) < corn = carrot (0.8) < oiion (0.4) < 

mean were input into an MSTAT probit analy is procedure 
to calculate EC values. 
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cabbage = lettuce = soybean (0.2) < tomato (0. ) < cucumber 
(0.03) 

Plant heisht: Table 20 (attached) summarizes NOEC, EC25 
and EC50 of prometryn on plant height. 
lettuce, cucumber, and onion with 
concentration of 1.6 lb ai/~ 
of the treated plants. Based 
the lowest no-effect 
Cucumber had a 
of carrot, oat, 
concentration 
effect (p < 

oat = ryegrass = carrot (2 1.6) < corn (0.8) < nion (0.4) < 
cabbage = lettuce = soybean (0.2) < tomato (0.1 < cucumber 
(0.019) 1 
All plant species except carrot, oat and ryegra 
a plant height dose-response relationship. The 
dose response curve did not permit probit analy 
percent effect levels in these plants species. 
(with EC50, lb ai/A) in order of increasing sen 
prometryn, based on plant height EC50 values, a 
follows: 

corn (1.15) < soybean (0.534) < cabbage (0.4) < 
(0.348) < tomato (0.178) < cucumber (0.066) < 
(0.048) 

carrot = ryegrass (2 1.6) < corn = oat (0.8) < t 
< soybean = onion (0.1) < cabbage (0.05) < cucum 

onion 
lettuce 

Plant dry weisht: The NOEC, EC25, and EC50 of p 
plant dry weight are summarized in Table 21 (att 
Treatment of carrot and ryegrass with prometryn 
result in a significant effect (p < 0.05) on pla 
weight, regardless of treatment concentration. 
the remaining plant species showed lettuce was t 
sensitive plant species to prometryn, based on t 
statistical no-effect level for lettuce dry weig 

The lack of a dose response curve in carrot and 
not allow for a probit analysis of the data. P1 

species listed (with NOEC, lb ai/A) in order of 
sensitivity to prometryn, based on dry weight NOEC 
are as follows: 

;ncreasing 
values, 



(with EC50, lb ai/A) in order of increasing se sitivity to 
prometryn, based on dry weight EC50 values, ar as follows: 

MRID 

oat (2.66) < corn (1.15) < soybean (0.453) < o ion (0.326) < 
cabbage (0.223) < tomato (0.214) < cucumber (0.028) < 
lettuce (0.022) 1 

No. 410359-03 

13. STUDY AUTHOR'S CONCLUSIONS/OUALITY ASSURANCE 
No conclusions were stated by the author. The 
inspected by the Quality Assurance Unit of 
Labs, Inc. on several occasions to assure compliance 
Good Laboratory Practice (GLP) Standards. 

A. Test Procedure: The test procedures follo 
and Subdivision J guidelines. No major di 
were observed in the test procedures. The 
minor discrepancies were observed in the r 

MEASURES: 
study was 

Pan-Agricultural 
with 

14. REVIEWER'S DISCUSSION AND INTERPRETATION OF STU3Y 

o The NOEC value for lettuce based on phy otoxicity 
ratings is given as 0.2 lb ai/A in Table 1 (attached). 
However, analysis of the statistical data n Table 1 
(attached) indicates that the NOEC value f r lettuce is 
0.025 lb ai/A. The reviewer's statistical analyses 
also indicate that the NOEC value should b 0.025 lb 
ai/A (attached). The mean phytotoxicity r ting at this 
concentration of prometryn is 0.3. i 

RESULTS: 

o The NOEC value for lettuce based on pla 
data is given as 0.2 lb ai/A in Table 20 
However, analysis of the statistical data 
(attached) indicates that the NOEC value 
0.025 lb ai/A. 

B. Statistical Analysis: Statistical analyses were 
conducted by the reviewer for selected spec'es and 
parameters using the analysis of variance w'th Tukey's 
and Dunnett's tests (attached). The result were in 
general agreement with those presented by t e author 
except for the following discrepancies: i 
o Differences were observed between the re iewer's and 
the author's statistical NOEC values for to ato based 
on phytotoxicity data. The reviewer's NOEC value for 
tomato was 0.05 lb ai/A (attached), whereas the 
author's NOEC value was 0.1 lb ai/A (Table 9). The 
reviewer's calculated mean phytotoxicity ra ing at the 
NOEC value of 0.05 lb ai/A is 0.1. 1 



o Differences were observed between the eviewer's and 
the author's statistical NOEC values for ucumber based 
on plant dry weight data. The reviewer's 
for cucumber was 0.02 lb ai/A (attached), 
author's NOEC value was 0.03 lb ai/A 

MRID 

o In Table A, the author lists the NOEC 
ryegrass as 2 1.6 lb ai/A. Since no 
parameters) was observed at 1.6 lb 
concentration tested, the authors 
actual no-effect concentration may 
greater than 1.6 lb ai/A. 
give no indication that the 
greater than 1.6 lb ai/A. 
the NOEC for ryegrass be 
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EC25 and EC50 values for selected species 
calculated by the reviewer using a Lotus 1 
regression analysis (attached). The resul 
general agreement with those presented by 

C. Discussion/Results: This study is consideked to be 
scientifically valid. Treatment with the 
concentration of 1.6 lb ai/A resulted in a 
effect (p < 0.05) on the 21 day mean 
rating of all crops except oat and ryegrass, 
with the maximum concentration (1.6 lb ai/A) 
resulted in a significant effect (p < 0.05) 
height of all crops except oat, ryegrass, 
Similarly, significant effects (p < 0.05) 

Based on the author's and the reviewer's 
analyses, the NOEC values for lettuce and 
<0,013 and 0.019 lb ai/A, respectively, (Table 
NOEC values for tomato and cabbage were 0.0.5 
while the values for soybean and onion were 
ai/A. The NOEC values for carrot, oat, and 
0.8 lb/A, while the NOEC for ryegrass was 
the highest concentration tested. Except 
carrot, and ryegrass, the EC25 and EC50 values 
plant species were ~1.6 lb ai/A prometryn, 
concentration tested. The EC25 and EC50 
plant species were also less than the maximum 
application rate (2.75 lb ai/A) for prometryn. 
on the study results, a Tier 3 study is 

r~aximum 
significant 

phytotoxicity 
Treatment 
also 
on plant 

qnd carrot. 
were observed 

statistical 
c.~cumber were 

A) . The 
lb ai/A, 
0.1 lb 
corn were 

1,6 lb ai/~, 
fcbr oat, 

for all 
the maximum 

values of all 

Based 
reqyired. 

on plant dry weight of all crops except ca 
grass at the maximum treatment concentrati 

sensitive plant species to p 
was the most sensitive. 



D, Adequacy of the Studv: 

(1) classification: Core. I 
(2) Rationale: Although differences wer observed 

between the reviewer's and the autho I s  
statistical analyses, these differen es did not 
affect the general validity of the s udy. i 

(3) Repairability: N/A. I 
15. COMPLETION OF ONE-LINER: N/A. I 



The following tab le  lists the h e s t  observed no-effect concentrat 
and =so values, along w i t h  the  -ter in which these concentrat ) o b e r v d .  

Plant No-ef f ect Parameterx Fkmmter F'anmeter 
Species Concentration Measured ECz s Measured E 5  0 Measlwd 

sofbem 0.1 dw 0.175 dw 0.453 qw 
Lettuce <0.013 d.w 0.010 & 0.022 JW 

Cabbage 0.05 du 0.100 & 

Oat 0.8 dw 1.41 dw 

Ryesrass - >1.62 pr,ph.dw ND 

Corn 0.8 pr,ph,& 0.510 dw 1.15 , dw 

b 
W o n  0.1 dw 0.161 dw 0.326 

ph - plant height. p r  - phytotoxicity retings,  du - dry weight determinations. 

y A dosage r e s p n s e  cllrve has not evident o r  the highest treatment 
tested (1.6 lb ai/a) did not r e s d t  i n  a s ignif icant  e f fec t ,  there 
analysis could not be conducted t o  determine EC25 and EC5o velues. 

Since 1.6 l b  ai/a ras the highest r a t e  tes ted i n  t h i s  
no-effect concentration may be equal t o  or greater than 1.6 1E ai /a .  

Project ID: LE88-13~ C Ccm~;ound: Prom tr3-n 

" .  



Table 19. Statistical no-effect concentrationr 4 the mean 
phytotoxicity rat* a t  that concentration (lb ai/a) of proabetrgn 
(lX-870991) on plants 21 days after treatment. 

No-effect k 
Test Plant Concentration Phytotaxicity Rating 

Corn 0.8 0.6 

7 H i g h s t  treatment concentration which was s t a t i s t i c a l l y  similar to the 
control,  according t o  Duncan's New W t i p l e  Range Test (p  ( 0.05). 

Phytotoxicity rat ings h e t i  on a 0-4 scale, with 0 = no e f f ec t ,  
1 = s l i gh t  effect l imited t o  one leaf, 2 = d e r a t e  ef fec t  on whole plant,  
3 = severe effect on whole plant,  and 4 = totdl effect  o r  p lan t  death. 

Project I D :  LR88-13A 



Table 20. S t a t i s t i d  no-effect concentrationx (lb ai/a) of p-tryn 
(F'L-870991) on p h t  height, along with EG s and 333 o values. 

No-effect 
Test Plant Concentration 

Oat 

W e m s  

Highest treatment concentration which was  s t a t i s t i c a l l y  similar t o  the 
control 21 days a f t e r  treatment, according to Duncan's New M t i p l e  Fbnge 
Test ( p  ( 0.051.. 

A dose response wss not evident with the treatmat range used o r  the 
highest treatment concentration w a s  not significantly d i f fe ren t  (p ( 0.05) 
fmm the control,  therefore, probit  analysis could not be conducted no? EX: 
values determined. 

Treatments resulted in a steep dose response curve which did not 
provide suf f ic ien t  data  p i n t s  t o  conduct a probit analysis. 

Project ID: W8-13A Coxnpomd: prometryn 
Page 044 o f  l i7 



Table 21. Statistical no-effect cmcmtmtionr (lb ai/a) of prmetryn 
(I%-870991 ) on plant dry wigfit, aloa w i t h  EG s and ECSO values. 

N o - e f f e c t  
Test P b t  Concentration EGs 

Lettuce <0.013 0.010 0.022 

cabbaze 

at 

mi?rass 

Corn 

J Highest trea-t concentration which was s t a t i s t i d l y  similar to the 
control 2 1  days a f t e r  treatment, according t o  Duns's New W t i p l e  Range 
Test (p ( 0.05). 

2 A dose response k-as not evident w i t h  the treatment range used o r  the 
highest treatment concentration w a s  not significantly di f fe ren t  (p ( 0.05) 
from the control,  therefore, probit  d y s i s  could not be conducted nor 
values determined. + 

- 

h-oject ID: L3188-13A Compound: prometn 
Page 045 oi 177 i. 



Table 1. Mean phytatoxicity ratin@ of soyken and lettuce plants 7, 
14, and 21 days after treatment w i t h  prometrgn (FL-870991). 

Oays After Trea-t 

Treatment 

The number of observations and the standard deviation of each 
t rea tment  mean cul be found i n  t h e  r a w  data calculation sheets. Heans fc 
each plait species and observation date not followed by t h e  same l e t t e r  
d i f f e r  significantly according t o  Duncan's New Multiple Range Tes t  
(p ( 0.05) (Attachment 1). 

b n  iwf T n -  T PUQ-17 \ 



lettuce plants prior to treatment a d  21 dws after -bent 
(FL-870991). The percent effect on g ~ ~ ~ t h 7  was calculated fo 

0 21 

Plant Plant 

Soybe811 0.0 69 A* 221 A 
0.1 65 A - 6 201 AB - 9 
0.2 67 A - 3 214 AB - 3 
0.4 64 A - 7 189 B - 15 
0.8 65 A - 6 84 C - 62 
1.6 66 A - 5 56 D - 75 

Lettuce 0.0 4 3A 71 A 

0.8 43 A 2 0 B -100 
1.6 44 A 2 0 B -100 

Lettuce 0.0 40 A 140 A 

0.050 43 A 6 82 5 - 42 
0.1 40 A 0 7 C -95 
0.2 40 A - 1 17 C - 88 

Plant height observations were input in to  a Lotus 1-2-3 spread& 
plant height, percent difference from the control,  variance, snd s 
deviation were calculated using the spreadsheet. 

growth. 

Compomd: promet 
Pzge 03! cf 177 
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observed. I 
Plant No-ef fect Parameterx Parameter Parame'ier 
Species Concentration Wasured EC2 s Measured E 5  o Measured 

Sosbean 0.1 CfW 0.175 dcr 0.453 /Iu 
i 
I 

Lettuce <0.013 dw 0.010 Itu 0.022 Aw 

1 Carrot 0.8 Pr NDY E;D 
i 

Wxrass - > I . ~ z  1-6 pr,ph.dw ND 

Corn 0.8 pr,ph,dw 0.510 dw 

Onion 0.1 dw 0.161 dw - - 

7 
1 ph - plant height, pr - phytotoxicity retings, dw - dry wei~lt determinations. 
y A dosage response c11rve was not evident or the highest treatment concentration 
tested (1.6 lb ai/a) did not result in a significant effect, ther fore a probit 
analysis could not be conducted to determine ECzs and ECso values. F 

I 

'I1 
Since 1.6 lb ai/a &as the highest rate tested in this st+, the a c t d  

iai no-effect concentration mv be eaual to or greater thm 1.6 IF: ai /A. I 
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Table 19. Statistical no-effect roncentrationy and the mean 
phytotoxicity rat- a t  that concentration (lb ai/a) of m m  
(FL-870991) on plants 21 days after treetment. 

No-effect h m  ~ - - .-I 

Test Plant Concentration -toxicity Rating 

=3+fxm 0.2 0.1 

Lettuce 0.2 0.015 0.7 0 -3 

Carrot 0.8 0.0 

Tcm3to 0.1 0 * 0 5  0.0 0 * \ 

Cucumber 0.03 0.3 

Cabbge 0.2 0.2 

Oat >1.6 - 0.3 

RYems - >1.6 0.5 

Corn 0.8 0.6 

Onion 0.4 n a 

J H i g h s t  treatment concentration which was statistically similar to the 
control, aocordhg to Duncan's New Multiple Range Test (p ( 0 .05 ) .  

-- -- ---- -- - ., = e-~, WLUA v - no er~ec~;, 
1 = slight eifxt limited to one leaf, 2 = mderate effect on whole plant, 
3 = severe effect on whole plant, and 4 = total effect or plant da th .  

Projmt ID: I--8-13A Comw und : prometryn 



Table 20. S t a t i s t i c a l  m-effert concentrationx (lb si/a) of p m m  
(FG870991) on plant height, along with ECa s and ECS o values. 

No-effect 
Test P h t  Concentration %s ECso 

sw'b=l 0.2 0.373 0.534 

Corn 0.8 0.609 1.15 

Cnion 0.4 0.233 0.348 

Highest treatment concentration vhich WRS s t a t i s t i c a l l y  similar t o  the 
contml  21 days after treatment, according t o  Duncan's New Multiple Range 
Test (p  ( 0.05): 

A dose response w a s  not evident with the treatment range used or  the 
highest treatment concentration w a s  not s ign i f icant ly  d i f fe ren t  ( p  5 0.05) 
fmm the contml ,  therefore, probit  analysis could not be conducted nor EC 
d u e s  deterriiined. 

Treatments resulted in a steep dose r e s p n s e  curve which did not 
provide suff ic ient  data points t o  conduct a probit  analysis.  
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Wle 21. S t a s t i s t i d  no-effect m t m t i o n r  (lb ai/a) of pronretryn 
(I%-870991 ) on plant dry we-t , alondf w i t h  I G  s and ECs o values. 

IiQ-effect 
Test Pwt Concentration E n s  

so- 0.1 Q.175 0.453 

Lettuce <0.013 0.010 0.022 

Corn 0.8 

W o n  0.1 

y Highelst tpeatnoent concentration which was s h t i s t i d l y  similar to the 
control 21 Qys after  treatment, according to  Duncan's New Multiple w e  
Test (p  ( 0.05). 

2 A dose response h a s  not evident w i t h  the treabmt range used or the 
hiahestr t r e a h n t  concentration was not s ignif icant ly different (p ( 0.05 
f m  the control, therefore, probit d y s i s  could not te c o n d x t e d  nor E 
values Idetermined. I 

- 
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