
DATA EVALUATION RECORD 
VEGETATIVE VIGOR EC,, TEST 
GUIDELINE 123-1 (TIER 11) 

1. CHEMICAL:Glyphosate, Shaughnessey #:lo3601 

2. TEST MATERIAL: N-phosphonomethylglycine, CAS No. 1071-83-6, 
Lot No. RUD-9202-4776-T (Technical), RUD-9202-3961-A 
(~nalytical Standard), ~urity:96.6%, White Powder. 

3. CITATION: Chetram, R.S., 1994. Tier 2 Vegetative Vigor 
Nontarget Phytotoxicity Study Using Glyphosate. Pan-Ag Study 
No. 93235. Conducted by Pan-Agricultural Labs, Inc. Madera, 
CA. Submitted by Monsanto, St. Louis, MO. EPA MRID No. 
430887-01. 

4.  REVIEWED BY: 
Michael Davy Signature: 
Agronomist 
Ecological Effects Branch (7507C) Date: / 7 f  
U.S.E.P.A. 

5 .  APPROVED BY: 
Daniel ~ieder 
Section Head 

Signature & 

Ecological Effects Branch (7507C) Date: / 2- -q'i/ 
U.S.E.P.A. 

6. CONCLUSION: This study is scientifically valid and has met 
all of the guidelines for 123-1 (b) vegetative vigor for 
non-target plants and is classified as core. The most 
sensitive monocot is corn with an EC,, value of 0.4341 lb 
ae/A. The most sensitive dicot is tomato with an EC,, value 
of 0.1106 lb ae/A. 

7 .  ADEQUACY OF THE STUDY: CORE 

8. MAJOR GUIDELINE DEVIATIONS: 

- Failure to measure the dead plants for weight or height. 
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9. MATERIALS AND METHODS: 
A. Test Orqanisms: 

11 Number of plants/rep: 5 1 5 plants/rep and 4 reps 
1 

Guideline Criteria 

Species: 6 dicots in 4 families 
including soybean and rootcrop; 
4 monocots in 2 families 
including corn 

[ Source of Seed: 1 see p. 61 of author's report ( 
Comments: planted large seeds 2.5 cm and 1.3 cm into sandy loam 
with perlite. Age of plants on date of application on p. 19 of 
author's report. Each rep consists of one 4" pot. 

Reported Information 

Onion, Tomato, Lettuce, 
Cabbage, Radish, Ryegrass, 
Cucumber, Soybean, Corn, Oat 

11 Solvent used: 
B, Test System: 

I 2 drops of Triton surfactant added per 250 ml deionized 11 
Guideline Criteria 

II Itest solution and control 
I II 

Reported Information 

11 site of test: I qreenhouse 11 

Method of Application: I jet spray in booth 
I 

Planting Method: species/pot one species/pot/rep 
I 

Watering Method:under foliage 1st 48 hrs hand watered under 
foliage, then overhead spray 

No, Days After Application: 14 

Growth Stage/Application: Past 
first true leaf stage 

11 Dose range and No. : 2X or 3X 2x II 

21 days 

third true leaf stage 

C. Test Desiqn: 

:omments: N/A 

Guideline Criteria Reported Information - 

Contro1s:negative and solvent 

Parameters Observed/Measured 

Maximum Labeled Rate: 

one control w/ triton 

dry weight, height, 
phytotoxicity, survival 

4.5 lb ae/A 
Comments : N/A 
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Author's end point values are in lb ae/A. The parameter bearing 
the most sensitive ECZ5 values are listed for each plant species. 
Values in bold denotes the most sensitive monocot and dicot. 

NOEC Observed? 

Phytotoxic Observations: 

Measured Initial Chemical 
Concentrations? Optional 

Raw data included? (Y/N) 

Yes 

stunting,leaf chlorosis, leaf 
necrosis, leaf desiccation 

Yes 

Yes 

11 corn 11 dry weight 0.37 10 .07 '  
I1 I I II 

- - 

11 oat 11 dry weight 0.38 0.14 
II I I II 

species 
k I 

11 ryegrass 11 dry weight 0.80 10.56' 
11 I I II 11 onion 11 dry weight 0.85 0.56 
I1 II 

Parameter 

11 soybean 
11 lettuce 1) dry weight 0.40 0.28 II 

EC,, 

)I cucumber dry weight 0.41 10.14' 
I, II 

NOEC 

11 radish 11 dry wt & ht. 0.14 0.035 
I1 I I II 11, tomato 11; dry weight 0 090 0.035 
It I I II 

Author has included the dead plants in the mean for dry weight 
and height. 

I cabbage 11 dry weight 

The most sensitive EC,, for monocots is 0.37 lb ae/A (corn) and 
for dicots is 0.090 lb ae/A (tomato). The NOECs are 0.07 and 
0.035 lb ae/A, r~spectively. 

0.30 0.14 

Since NOEC was not achieved on tomato and radish in regular 
testing, a contihuation test was done with lower concentrations. 

Comments 'phytotoxlc symptoms 
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Plant deaths by day 21: 

Number of dead plants out of 20 total (4 re~sl 

Statistical Results 

- * .  

Statistical Method: Regression analysis and Dunnett's test. 

concentrations 

11. STUDY AUTHORS'S CONCLUSIONS / QUALITY ASSURANCE MEASURES: 
Quality assurance measures were taken. 

I 

12. REVIEWER'S DISCUSSION AND LNTERPRETATION OF STUDY RESULTS: 
I 

I I I I 

0.56 

A. Test Procedure: 
I I 

The study met all of dhe guideline criteria under the 
SEP and Subdivision J $xcept for the following : 

I 

1.1 

-Failure to measure tde dead plants for weight or 
height. ~ 

B. Statistical Analysis: ~ 

2.3 

I 
1. Most sensitive monocot: corn, Parameter : dry weight 

Statistical probit; EC,,: 0.4341 lb ae/A 

4.5 

2. Most sensitive dicot: Parameter: dry weight 
Statistical Method: ECZ5: 0.1106 lb ae/A 
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C. Discussion/Results:This study is scientifically valid 
and has met all of the guidelines for 123-1 (b) 
vegetative vigor for non-target plants and is 
classified as core. The most sensitive monocot is corn 
with an EC25 value of 0.4341 lb ae/A. The most 
sensitive dicot is tomato with an ECZ5 value of 0.1106 
lb ae/A. 

The only concern the reviewer has is that in reviewing 
the raw data for dry weight and height, it is noticed 
that the dead plants were measured as having zero dry 
weight and zero height and thereby factored into the 
means for mean weight or height. The more correct 
method would be to measure the weight and height of the 
dead plants and use the measurements as part of the 
mean for the dose. Since the weight and height have 
been measured as zero, the ECZ5 value may be more 
sensitive than it should be. However for risk 
assessment purposes, the reviewer feels that above 
values can be useful. If the registrant wants the 
reviewer to recalculate the EC25 values, then data on 
the measurements of the dead plants must be submitted. 

13. COMPLETION OF ONE-LINER FOR STUDY: Yes 



'Ibe number of observations and the standard deviation of each treatment can be found in the @lculation sheeb 

Y Pretreatment difference and Pemnt effect on plant growth = Jtrcatment mean - control mean) x 100 
control mean 

* Indicates significant difference from control at p < 0.05. 
** Column values do not differ at p < 0.05 according to Dunnetts. 

C 

CONTAINS TRADE SECRET 
OR OTHERWISE 

('=' CONFIDENTIAL INFORMATlON 
, OF b?ONSANTO COMPANY 



The number of observations and the standard deviation of each treatment can be found in the calculation sheets 

Pretreatment difference and Pemnt effext on plant growth = ltreatment mean - control mean) x 100 
control mean 

Indicates significant di ircnce  from control at p < 0.05. 
** Column values do not differ at p < 0.B according to Dunnetts. 
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The number of observations and the standard deviation of each treatment can be found in the calculation sheets 

Pretreatment difference and Pemnt effect on plant growth = Jtreatment mean - control mean) x 100 
control mean 

Indicates significant difference from control at p < 0.05. 
** Column values do not differ at p < 0.05 according to Dunnetts. 

CONTAINS TRADE SECRET 
OR OTHERWISE 

CONFIDENTIAL INFORMATION 
OF ktO~!St*P!TO C O M P A N Y  

Pan-Ag #: 93235 



* Plants were cut at the soil level, placed in preweighed aluminum sheets, and dried at 100'C for a min 
y The number of observations and the standard deviation of each treatment mean can be found in the 

Percent effect = (treatment mean - control mean) x 100 
contrd mean 

Indicates significant reduction from control at p < 0.05. 
** Column values do not differ at p < 0.05 according to Dunnetts. 
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* Plants were cut a t  the soil level, placed in prewcighed aluminum sheets, and dried at  1WC for a minimum of 48 bours. 
The number of observations and the standard deviation of each treatment mean can be found in the caicuktion sheets 

P e m n t  effect = itreatment mean - control mean) x 100 
control mean 

* Indicates significant reduction from oontrol at p < 0.05. 
** Column values do  not differ at p < 0.05 according to Dunnetts. 

,,A" CONTAINS TRADE SECRET 
OR OTHERWiSE 

I d  

I 
I 
I CONFIDENTIAL INFORMATION 

1 1 '  OF MONSANTO COMPANY 



0274' -71 
0.162' -83 

* Plants were cut at the soil level, placed in prrweighed aluminum sheets, and dried at 100'C for a minimum of 48 hours. 
The number of observations and the standard deviation of each treatment mean can be found in the calculation sheets 
(Appendix C). 
Percent effect = (treatment mean - control mean) x 100 

control mean 
* Indicates significant reduction from control at p c 0.G. 

7- 2 

CONTAINS TRADE SECRET 
OR OTHERWISE 

CONFfDElr!T!.hL INFORMATION 
OF N,C)NSQF\.JTO COA\PANY 







P ~ C C  CPPP w y y w  r w y -  y ~ t y  U L - W  

888s 388% gffi! k890 22B8 2883 3gb3 



T i c k  R m b m i o d  B b *  A..Csb d I 8Trc*l-t 4 Rep DQ@ wi* I k a d 4 ' * C o m p r k a  
D u e  lElub93 

(136 I US2 3.934 QYa a3U awl dS 
2 3.11 4.129 0.348 
3 3.351 3.847 Q2W 
4 3.m 4.W 

L I 1 3 9 7  3.633 (LO91 0.Og awl -96 
2 1.719 3dm am 
3 3UO 3.7710 4170 
4 3.m 3609 0.033 

vauev to r  - rlrt CI~GIS~.I(I=) 

C o m p u d  - O ~ * W  Sr+ N m m k  - am 
T r u t r r t h - h e  I 6  IPIIJ r(rtolkh a * .  J ~ W  7, me 
Dqs d b  ..*Hat- 21 Tea--IWY 

oraphd Plant D t y W d g h ( v s T ~ L a w l  



Tltle: Randomlmd Block Analp l rda 6Treatment 4  Rep Der lp  wltb Dunnett'# Comp.riaon 
Date: 07-Sep-93 

Rcpllute Value8 M u n  
7l-eatment T m  Tor./ Plant plant Std. Perocnt 
(IbadA) Rep Wt.(#m) wt.(#m) Wt.(6a?) wf.(#m) &K 

L 

Analyalm of Vwlana (Plan1 Dry Weight) 

One-rlded Dunner1 nluc - 2 4 4  
NS . Not J p l f l u n l  at aIpha 0.05 
S - Slgnlileant a1 alpha 0.05 

Data e n t a d  by k~ / \  F? Dab  verlfled by 4 

Veptatlw vlga - plant dry weight (gm) 

Compound - Olypbcute Study Number - 9323s (eat.) 

Treatment date - Aupm 11,1993 Plan1 cdkctlon dale - kp lemba 1.1993 

D a p  after treatment -21  Test *tam - b d l d  

Dunnell'r Procedure 

O m p d r n  DiNaenw Slmif D (dt din) 

Grp 1 nGrp2 
Orp 1nOrp3 
Cirp I n O r p 4  
GrpInOrpJ 
CtrplnCirp6 

NS - Not Jgnlflunt at alpha 0.05 
S - Slgnlflunl at alpba 0.05 

Qmph d Plant Dry WelgM w Treatment L8vd 
1.8 1 

0 0.0044 0.0088 0.01 8 0.035 0.07 
Treatment Level (Ib aVA) 





l l t le: Randomized Block Analplr d a 6Treatment 4 Rep Design with Dunnett'r Compu im  
Date: 01-Sep-93 

Repliure Values M a n  
Tmatment T m  Toral Plant plant Std. Paccnt 
(lb #&A) Rep Wr.&m) Wr.(gm) Wt.(gm) Wt.@m) Dev. meet 

P (dlk.1 nlue) r 2.90 

One-sided Dunnett value. 2.44 
NS . Net dpllk.nt at alpha 0.05 
S . Signiflunt at alpha 0.05 

. . 
Data entered by Kfl /f D ~ U  m l f l r d  / . e J c  4 

Data prlnted on .ql-Sep-93 

Veptative v16a - plant dry welght (gm) 

Compound - Glypbarte 

Treatment date - A u p r l  11,1993 

Dayr ilna treatment -21 

Study Number - 93235 (ML) 

Plant edlection dale - Scptemba 1.1993 

Telc *em - Tomato 

Dunnetl'a Procedure 

o r p  1 u G r p 2  
Grp 1 u G r p 3  
Grp 1 w Grp 4 
O r p l  u O r p J  
Grp I w a r p  6 

NS - N a  si8nlflunt at alpha 0.05 
S - Slgnlflunt mt alpha 0.m 



PUP P u PEPZ P PUP- PEP- puyg &5ti SWE a!&&! 9 ~ 3 3  a3ak g ~ i j k  184a 
purr t--c ~ P C C  ppoo F b p ;  BSPP P=FF PFF= 
gaaa ggb= m a  ~ e w  3asz1 asas zksa saao 

--- P-JCC P*-5 - 4  f i i S $  3 5 3  585g 5ek3 skis sass m 5 E  igtiS 



R d h o  V.*a Mus - Tam Tau1 d Fld 34 ?- 
(~bad,~) ~ r p  ~ ( m )  W-) nth) ~ & a )  rrcr pbm 

(W I 3JW) 67J2 3.214 7 S 4  Q69b 4 
2 3.792 &9U %I23 
3 urn & 3 . m  
4 3.796 sntl L'RI 



T k  R a b r l . d  Bbct A s d ~ 8 l . d  m 8 T r u l r m t  4 Rep D a b  rltb Ikoodm Com)r*m 
Date  U J u W  

RepIic.de V.*a Mea 
T i  Trr Toul plnC Ila( (91 ?ara 
( I b W  R* ( ( a )  m )  ut@) a*. Meu 

vwwvo ~ipr - rlmt I ~ J  WGCL~ 

Compmd - Ot#rou(c Sb3. Nmrbe - 
Trruumt  dale - I m c  16 19SO k t  o o l k l b .  tu - J m t  7.1993 

D q *  d h  k d m m l -  21 Ted qI(# - Od 

Ckp lnGtp2 
Grp l n m 3  
Wln (hp4  

3 ;:2; \ 
Orp 1nCkp 7 
Olp lnGtp8 

an NS an 
a09 NS an 
an S (UP 

.-. 
zn s (UP 
3.8 S aJ9 
190 S oJ9 



T U c  R a L m l d  Bbck habmlr d a ITroatmsl  4 Re) Dwit. rk h d r  Comp1110. 
D r e  121ub9J 

k a b J r  d V ~ l a e  (flat Wcwt)  P(uLkd nhm) - 249 

Suw cT S M FnbeSQIr 

@aph d Plant Dry Weight vr Tmnbnmt bwl 





PP9P PPE CP-2 --rr 9 9 9 -  rr-r - o r 0  
r,f : 

I 5i.i rg.& aria agag sag8 r i n g  9ris 5 1 '  i 
-u - B 


