
DATA EVALUATION RECORD 

Chemical: Glyphosate 

Test Material: Technical - 83% 
Study Type: Ninety-six hour Lepomis macrochirus LC50 

Study ID: McAllister, W.A., Forbis, A.D.(1978) Acute 
toxicity of technical glyphosate to bluegill 
sunfish (Lepomis macrochirus), Analytical Bio 
Chemistry Laboratories, Inc., Columbia, MO. 
Submitted by Monsanto Co., on July 14, 1978, for 
Reaistration No. 524-308, Accession No. 234395 -, 

Reviewed by: Dennis J. McLane Signature: Bdp& 
Wildlife Biologist 
EEB/HED Date: f - f , g ~  

Approved by: Raymond W. Matheny Signature: 
Supervisory Biologist 

Conclusion: 

Date : u 4 -9 -rs- 

This study can be used for hazard assessment purposes. 
Also, it meets the guideline requirements. Using the toxicity 
categories of Brooks et al. (1973) the acute LC50 of 120 ppm 
mg/L would place technical glyphosate into the category of 
practically nontoxic. 

Recommendation: 

Background: 

This study was submitted to RD on July 14, 1978, and 
reviewed on July 19, 1978, by D. Urban. The present review 
was prompted by the Registration Standard for Glyphosate. 

Discussion of Individual Tests: 
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ll. M a t e r i a l s  and Methods: ( e x c e r p t e d  from c i t a t i o n )  

The p r o c e d u r e  f o r  s t a t i c  b i o a s s a y ,  a s  d e s c r i b e d  i n  

b l u e g i l l  s u n f i s h  u s e d  i n  t h i s  t e s t  were o b t a i n e d  from Osage 
C a t f i s h e r i e s ,  I n c . ,  i n  Osage Beach,  M i s s o u r i .  A l l  t es t  
f i s h  were h e l d  i n  c u l t u r e  t a n k s  and o b s e r v e d  f o r  a t  l e a s t  
14  d a y s  p r i o r  t o  t e s t i n g .  Dur ing  t h i s  p e r i o d ,  t h e  f i s h  
r e c e i v e d  a  s t a n d a r d  commerc ia l  f i s h  food  (Rangen ' s  No. 1 
F r y )  d a i l y  u n t i l  48 h o u r s  p r i o r  t o  t e s t i n g ,  a t  which t i m e  
f e e d i n g  was d i s c o n t i n u e d .  The b l u e g i l l  s u n f i s h  u s e d  f o r  
t h i s  e x p e r i m e n t  had a  mean w e i g h t  of  0.96 gm and a  mean 
l e n g t h  o f  34.2 mm. 

The s t a t i c  f i s h  b i o a s s a y  was conduc ted  i n  5 - g a l l o n  
g l a s s  v e s s e l s  c o n t a i n i n g  1 5  l i te rs  o f  r e c o n s t i t u t e d  w a t e r  
composed of  t h e  f o l l o w i n g  compounds i n  t h e  amounts s t a t e d  
p e r  l i t e r  o f  d e i o n i z e d  w a t e r :  

These  v e s s e l s  were k e p t  i n  a  w a t e r  b a t h  a t  21 O C  ( +  l . O O ) .  
The t e s t  f i s h  were a c c l i m a t e d  and v o i d e d  from food  48 h o u r s  
p r i o r  t o  t e s t i n g .  

An i n i t i a l  r a n g e - f i n d i n g  e x p e r i m e n t  was conduc ted  u s i n g  
1 0  f i s h  p e r  c o n c e n t r a t i o n  l e v e l .  The r a n g e  was found  by 
b e g i n n i n g  a t  0 .1  mg/L and i n c r e a s i n g  t h e  amount o f  tes t  
m a t e r i a l  by a  f a c t o r  of  1 0  u n t i l  a  t o x i c  l e v e l  was found .  
Once t h i s  l e v e l  had been  d e t e r m i n e d ,  5  c o n c e n t r a t i o n s  
of  t h e  t e s t  compound w i t h  1 0  f i s h  p e r  c o n c e n t r a t i o n  w e r e  
s e l e c t e d  f o r  t h e i r  r e s p e c t i v e  b i o a s s a y s .  

12 .  R e p o r t e d  R e s u l t s :  ( e x c e r p t e d  f rom t h e  c i t a t i o n )  

T a b l e  1 p r e s e n t s  t h e  p r e d i c t e d  LC50 v a l u e s  and 95  
p e r c e n t  c o n f i d e n c e  i n t e r v a l s  f o r  T e c h n i c a l  G l y p h o s a t e  
and t h e  r e f e r e n c e  t e s t  a g a i n s t  An t imyc in  A,  a  p i s c i c i d e .  
S u r v i v a l  r a t e s ,  c o n c e n t r a t i o n ,  and  w a t e r  q u a l i t y  d a t a  a r e  
p r e s e n t e d  i n  T a b l e  2. 

The d i s s o l v e d  oxygen c o n c e n t r a t i o n  which  s t a y e d  
be tween  60 p e r c e n t  and 100  p e r c e n t  s a t u r a t i o n  was con- 
s i d e r e d  a d e q u a t e  f o r  t e s t i n g .  The p H  v a l u e s  f o r  a l l  
c o n c e n t r a t i o n s  r ema ined  c o n s i s t e n t  w i t h  t h e  c o n t r o l s  
t h r o u g h o u t  t h e  t e s t  and t h e  ammonia c o n c e n t r a t i o n s  were 
below t h e  t o x i c  l i m i t .  



T a b l e  1 

Acu te  T o x i c i t y  o f  T e c h n i c a l  G l y p h o s a t e  and  a  R e f e r e n c e  Compound 
( A n t i m y c i n  A )  t o  B l u e g i l l  S u n f i s h *  (Lepomis  m a c r o c h i r u s )  

LC50 i n  m i l l i g r a m s / l i t e r  (ppm) 
Compound 24 h o u r s  48 h o u r s  96 h o u r s  

T e c h n i c a l  G l y p h o s a t e  1 2 1  (82-178)**  120  (111-130)  1 2 0  (111-130)  

An t imyc in  A 

* B i o a s s a y  a s  c o n d u c t e d  a t  2 1  O C  ( +  l . O O ) ,  mean w e i g h t  and  l e n g t h ,  - 
0 .96  gm and  34.2 mrn. 

* *  9 5  p e r c e n t  c o n f i d e n c e  i n t e r v a l .  

13 .  S t u d y  A u t h o r ' s  Conc lus ions /QA Measures :  

No i n f o r m a t i o n  w a s  p r o v i d e d  f o r  t h i s  c a t e g o r y .  

14 .  R e v i e w e r ' s  D i s c u s s i o n  and  I n t e r p r e t a t i o n  o f  t h e  S t u d y :  

a .  T e s t  P r o c e d u r e s :  The f o l l o w i n g  i t e m s  d o  n o t  f o l l o w  t h e  
g u i d e l i n e  r e q u i r e m e n t s :  

1. The h o l d i n g  p e r i o d  w a s  n o t  r e p o r t e d .  

2. The p r e t e s t  f a s t i n g  p e r i o d  w a s  48 r a t h e r  t h a n  
9  6  h o u r s .  

3 .  T o x i c  symptoms were n o t  r e p o r t e d  o r  d i s c u s s e d .  

4. The d o s e  l e v e l s  were n o t  g e o m e t r i c a l l y  s p a c e d .  

b. S t a t i s t i c a l  A n a l y s i s :  The L i t c h f i e l d  and Wi lcox  is t h e  
method u s e d  f o r  d e r i v i n g  t h e  LC50. T h i s  is  a p r o b i t  
method which  i s  n o t  v a l i d  when t h e r e  a re  less  t h a n  t w o  
c o n c e n t r a t i o n s  a t  which  t h e  p e r c e n t  d e a d  is be tween  0  
and  100.  The a t t a c h e d  p r i n t o u t  f rom t h e  EEB program 
i n d i c a t e s  t h a t  t h e  b i n o m i a l  method i s  a c c e p t a b l e .  I n  
e i t h e r  c a s e  t h e  LC50 o f  1 1 0  ppm ( b i n o m i a l )  o r  120  ppm 
( p r o b i t )  would b e  t r e a t e d  t h e  same i n  a  h a z a r d  a s s e s s m e n t .  
Bo th  would i n d i c a t e  a p r a c t i c a l l y  n o n t o x i c  ma te r i a l  f o r  
b l u e g i l l .  



c. D i s c u s s i o n / R e s u l t s :  In  t h i s  c a s e ,  t h e  t es t  p r o c e d u r e s  
which d e v i a t e  from t h e  g u i d e l i n e s  would n o t  b e  e x p e c t e d  - 
t o  s i g n i f i c a n t l y  change  t h e  LC50 v a l u e .  Based on t h i s ,  
t h e  s t u d y  is a c c e p t a b l e  f o r  h a z a r d  a s s e s s m e n t  and  m e e t i n g  
g u i d e l i n e s .  

1. C l a s s i f i c a t i o n :  Core f o r  t e c h n i c a l  g l y p h o s a t e  . 
2. R a t i o n a l e :  Due t o  t h e  low t o x i c i t y  o f  t h i s  m a t e r i a l  

t h e  d e v i a t i o n s  i n  p r o c e d u r e s  would n o t  b e  e x p e c t e d  
t o  change s i g n i f i c a n t l y .  

3. R e p a i r a b i l i t y :  N/A 

15 .  Comple t ion  o f  One-Liner f o r  S tudy:  

Completed J u l y  26, 1985. 

1 6 .  C B I  Appendix: 



D RECORD OF TELEPHONE CALL OR VISITOP * 
\ ---. ----. 

INCOMING CALL 0 OUTGOING CALL a VISITOR 
- -. " 

/'5/29/85 1:34~rn. 

N U  w r t m  . - -. . - . - .- . . 

MONSANTO COMPANY 1 223-6968 - 
R ~ ~ S I R A ~ ~ U ' O P  TILL SIM~OL., - - _. -- - .. - .  

- i- 
Mr. ~inger-icil returned my earl inquiring as to the purity 

-. .-.-.- . 
of the glyphosate technical used in the fo.llowing threp. -.- 

studies. ---- 
ACC. NO. MRID NO. YUTHOR ( s ) 

McALLTSTER & 
234395 M C O G L Y O ~  FORBPS 

I THOMPSON & 

097661 ' MCOGLY08 McALLISTER 

McALLISTER & 
097759-C 00108172 FORBIS 

All three tested the 83% technical slvphosate. s 

W Q D L D  (_r (N.m.2 . ----- 
I &-- -- -. - . -.- 

UflViD 10 (Name) 



MCLANE GLYPHOSATE BLUEGILL ........................................................................ 
CONC . NUMBER NUMBER PEFCENT BINOMIAL 

EXPOSED DEAD DEAD PROB.(PERCENT) 
18 0 10 10 100 .0976563 
140 10 10 100 .0976563 
120 5 5 100 3.125 
100 10 0 0 ,0976563 

THE BINOMIX TEST SHOWS THAT 100 AND 140 CAN BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT 
CDNFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT. 

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 110.018 

WHEN THERE ARE LESS THAN 'IW CDNCENTRATIONS AT WHICH THE 
PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER THE MOVING AVERAGE 
NOR THE PROBIT METHOD CAN GIVE M Y  STATISTICALLY SOUND RESULTS. 
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1 
C:!C::IC.?L Y.kW : :i -pl~onphononethylgIycine 

FOB?Ct3TI03:: Technicrl  Glyphosata 

n ALST - TYPE: Fish Acute 9 6 - h o u r  LCs0 - Bluegill suafish 
TLST 1~ :m:grTi: E S - ~ 1  

I 
1 CI'23TIQl;: Accession N o .  234395: O~reparad by 97, A. ifcp.Jlistar 

a d  A .  E .  Forbis, Analytical Biochemical Labora- 
tories,  Inc., P. Q. Box 1097, 7209 Z a e t  RnC Lane, 
Columbia, i l iesouri  6523:;  Dated: !-Tar& 31, 1973: 
~ i t l e :  Acute Toxicity of Technical Glyphorate 
to S l u e q i l l  S-mfish (Lapomis _---_-_ macro __. .__ irus) . P G u D m F t t e c ?  by: Xonsanto Cmpany, -stT2Gt3ls, 
3issauri E3P66. 

1 

TJ&LTDA'i?ICb CFTECCIFiY : Core I I 

RYSULTS: (1) The f i s h  acuto LC of? technical ijlyphosate 
in the Bluegill s8fifi.h i s  120 p9n (111 - 13g8 i I 
ss3 ;:.I .) . 1 

( 2 )  The f i s h  acute LC of tho positive control ,  
G O  Pntfnycin 3 in c,i@ D l l l e r i l l  sunfish is 

I  malo lo . (o.oogns -- o.goolz, o59  c.I.) . 
VALIMTT O!. C3.T.E CORY P - ~ T I % l A i E  : i 7/24 

CRTEGClRy ? Z P E  XRh3 ILITY/Q&TXO?F:'I ICE : %7/.%- 

11 A@3ITIC?ij3 L fl.lTOw4,h,TTO:J : - - - "- .- 1 - 1 1  ---- - _ -- 
I 

I I I Procoduros: (1) AS?t4 1975, and ( 2 )  Iret3ods o f  Acute 
Toxic i ty  T e s t  r d t h  Pi sh, Xacroinvertehrates, 

i 1 

and T . P ? ~ ~ ~ ~ o u s  (5tephan. 1375). 

I crater: Soft Re- constitutsd (after  Stephan, 3.375, i 
p. 37). 

4 1 
Temperature: 21 + 1.  OOC. - 

I Fish:  3 lue r r i l l  s t ~ n f i n h  wtth a nean w e i ~ i ~ t  eouel to 
I 0.96 q. and n ::.an l e q t h  of 34.2  m. Ffsh  
1 

i 

I 'I i i 
1 1  

>----- _____1 
- 





VALIDATION SHEET 

P a g e  1 of 2 

CHEMICAL NAME: N-phosphonomethylglycine 

FORMULATION: T e c h n i c a l  G l y p h o s a t e  

TEST TYPE: F i s h  A c u t e  9 6 - h o u r  LC50 - B l u e g i l l  s u n f i s h  

TEST I D  NUMBER: ES-F1 

CITATION: A c c e s s i o n  N o .  2 3 4 3 9 5 ;  P r e p a r e d  by W. A. M c A l l i s t e r  
and A. D. Forbis,  A n a l y t i c a l  B i o c h e m i c a l  L a b o r a -  
tories,  Inc. ,  P .  0. Box 1 0 9 7 ,  7200  E a s t  -9BC L a n e ,  
C o l u m b i a ,  Missour i  6 5 2 0 1 ;  D a t e d :  March  3 1 ,  1 9 7 8 ;  
T i t l e :  A c u t e  T o x i c i t y  of Technic?], G l y p h o s a t e  
t o  B l u e g i l l  S u n f i s h  ( L e p o m i s  macrodirus).  
Submitted b y :  Monsanto Company, S t .  L o u i s ,  
Missouri 6 3 1 6 6 .  

VALIDATION CATEGQRY: C o r e  

RESULTS: (1) T h e  f i s h  acute LC50 of technical g l y p h o s a t e  
i n  t h e  B l u e g i l l  s u n f i s h  i s  1 2 0  ppm ( 1 1 1  - 1 3 0 ,  
95% C . I . ) .  

( 2 )  T h e  f i s h  acute LC of t h e  pos i t ive  control ,  
A n t i m y c i n  A i n  t h a  B l u e g i l l  s u n f i s h  i s  
0 , 0 0 0 1 0  ppm ( 0 . 0 0 0 0 9  -- 0,000l .2 ,  95% C. I . )  . 

VALIDATIOE CATEGORY RATIONALE: N/A 

CATEGORY REPAIRABILITY/-RATIOMALE: N/A 

ADDITIONAL INFORNATION : 

P r o c e d u r e s :  (1) ASTM 1 9 7 5 ,  a n d  ( 2 )  Methods of A c u t e  
T o x i c i t y  T e s t  w i t h  F i s h ,  M a c r o i n v e r t e b r a t e s ,  
a n d  Amphibious ( S t e p h a n ,  1 9 7 5 )  . 

Water: S o f t  R e - c o n s t i t u t e d  ( a £  ter  S t e p h a n ,  1 9 7 5 ,  
p, 1 7 ) .  

Water T e m p e r a t u r e :  2 1  + l,oOc. - 
F i s h :  B l u e g i l l  s u n f i s h  w i t h  a mean  w e i g h t  equal t o  

0 .96  g ,  and a mean l e n g t h  of 3 4 . 2  mm, F i s h  
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w e r e  fasted for  4 8  hours  pr ior  t o  t e s t i n g ,  

B i o a s s a y  V e s s e l :  5 ga l lon  glass vessel containing 15 
l i te rs  of so f t  re-cons t i tu ted  w a t e r .  

R e v i e w e r  C o m m e n t :  

The s u b m i t t e d  data w a s  analysed by a pre- 
p r o g r a m m e d  S p e a r m a n - K a r b e r  m e t h o d  us ing t h e  
T I - 5 9 ,  T h e  r e s u l t s  f o l l o w :  

10, % T W  
1 1 9 . 3 3  LC50 
1 1 1 . 6 2  LOCL 
1 2 7 . 5 6  UPCL 

VALIDATOR: D. J. U r b a n  

DATE: 7 / 1 9 / 7 8  


