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Most sensitive dicot: Sugar beet 
Most sensitive parameter: Dry weight 
EC,,: 0.002 lb ai/A 
Slope: Not reported 
NOEL: 0.001 lb ai/A 

8. ADEOUACY OF THE STUDY 

A. Classification: Supplemental for a formulated product. 

B. Rationale: Only three -0~lies. ,r,a.t:her than the 
recommended ten specizz .-i;??rc -.cestei;l. "";L Y--, 

C. Repairability: Yes. If "corew data concerning the other 
seven species exists, then the entire study may be 
upgraded to the Core for a formulated product category. 

9. GUIDELINE DEVIATIONS: The maximum application rate was only 
listed in the protocol section and only three species were 
tested. 

100 SUBMISSION PURPOSE: 

11, MATERIALS AND METHODS: 

A. Test Organisms 

Guideline criteria Reported ~nformation 

species 
6 dicots in 4 families, 
including soybean and a 
rootcrop; 4 monocots in 2 
families, including corn. 

: 

Source of seed I Commercial suppliers I 

Dicots: soybean and sugar 
beet 

Monocots: onion 

Number of plants per rep 
- I - d 

B. Test system 

5 - --- s 4- 

A=:- 

~uideline Criteria I '~ Reported fnformakion 1 

- 
Solvent 

Site of test 

None 

Greenhouse 
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-. -- -" 
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C. Test Design 

~uideline Criteria I Reported ~nformation 

Planting method / type of pot 

Method of application 

Method of watering 
Under foliage 

Growth s t a g u t  srgglication - 
Past first true leaf stage 

-- 

12. REPORTED RESULTS: 

Planted in 15-cm diameter 
rounds pots 

Track sprayer 

Drip-emitters and manual 
irrigation on an "as. neededvv 
basis 

-, .- - 
Second true-leaf stage -* .- 

- ,  

Guideline Criteria 

Dose range 
2x or 3x 

Doses 
At least 5 

Controls 
Negative and solvent 

Replicates per dose 
At least 3 

Duration of test 
14 days 

Were observations made at 
least weekly? 

Maximum labeled rate 
+ -- - c ---e -iit 

Reported Information 

2x 

6 or 7, ranging from 0.00025 
to 0.46 lb active ingredient 
(ail /A 

Negative and formulation blank 
control 

4 replicates 

28 days 

Only vlfinalu rating reported 

1.5 lb ai/A 
mi 

- 

1 

Guideline Criteria I Reported Inf omat ion 

Quality assurance and GLP 
compliance statements were 
included in the report? 

Was an NOEL observed for each 
species? 

Yes 

Yes 
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Guideline Criteria Reported Information I 
1 

~hytotoxic observations I yes 
I 

Were initial chemical 
concentrations measured? 
(Optional) 

Yes, measured concentrations 
of all tests ranged from 97 to 
108% of nominal 

Were adequate raw data 
i included? 

11 Soybean 1 shoot length 1 0.043 0.002 
I 

Yes 

Itesults for the msst 3e, i ; j i t i -~i l  ~arameter* of aach species 

(1 Sugar beet I shoot dry weight I 0.002 I 0.001 
I I II 

.I . - . -- _-, - - - I, L -- 

I onion I shoot dry weight I 0.035 I 0.018 11 

NOEL 
(lbs ai/A) 

*~etermination of the most sensitive parameter is based on ECz5 
values. 

ECzs 
(lbs ai/A) Species 

Observations: Symptoms of Arsenal@ toxicity were mainly 
manifest as stunting of plants with some chlorosis. Complete 
plant death was also noted at some application rates. 

Parameter 

Statistical Results: 

Statistical Method: Dunnett's test for mean separation, 
nonlinear least squares regression for EC values. 

Most sensitive monocot: onion Parameter: weight 
ECZ5 95% C. L. : 0.0097-0.061 lb ai/A probit Slope: N/A 

A - - A . q  Most sensitive dicot: sugar beet Parmeter: weight 
ECZ5 95% c.L.: 0.0017-0.0024 lb a i / ~  Probit Slope: N/A 

13. VERIFICATION OF STATISTICAL RESULTS: All comparisons were 
made against the formulation control utilizing nominal 
application rates. Probit and nonlinear regression analysis 
were used for EC value determination/verification for soybean 
and onion. Linear interpolation was used to determine the 
ECZ5 for sugar beet shoot length and dry weight. Williams' 
test was used to determine/confirm the NOEL values. 
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- -  he NnFIT. f o r  onion dry weight is the EC5 f r o m  the probit - - 
-.- 7 ,,,- .' 

4.----* - AS. 

Soybean 

Sugar beet 

Onion 

Results for most sensitive parameter of most sensitive species 

1 Monocot I Dicot 1 

shoot length 

dry weight 

dry weight 

Species 

Parameter 

EC,, (lb ai/A) 

95% C.I. (lb ai/A) 

14. REVIEWER'S COMMENTS: This study is scientifically sound but 
d%,+\ J fulfillc; the guideline requirements. -f 

t f 
design. dF 

e-3' 
, is studyr? s-as OL 

for a formulated product. 

0.034 

0.002 

0.012 

Probit Slope 

NOEL (lb ai/A) 

0.008 

0.001 

. 0.005* 

onion 

dry weight 

0.012 

0.003-0.046 

sugar beet 

dry weight 

0.002 

0.0017-0.0024 

N/A 

0.005 

N/A 

0.001 



onion shoot length 
File: oni Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 ............................................................................ 
GROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN ------ .................... --- ----------- ----------- ----------- 
1 Form. Con. 3 237.667 237.667 244.429 
2 0 .008 lb ai/A 4 249.500 249.500 244.429 
3 0 .018  lb ai/A 4 187 .250  187 .250  187.250 
4 0 .041  lb ai/A 4 155 .500  155 .500  155 .500  
5 0 . 0 9 1  lb ai/A 4 116.250 116 .250  . 116 .250  
6 0.21lbai/A 4 34.500 34.500 34.500 

onion shoot length 
File: oni Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. . SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=. 05  WILLIAMS FREEDOM .................... ----------- ----------- ----- ----------- ------------- 

Form. Con. 244.429 
0 .008  lb ai/A 244.429 0 .202 1 .74  k= 1, v=17 
0.018 lb ai/A 187 .250  1 .508  1 . 8 2  k= 2 ,  v=17 
0 . 0 4 1  lb ai/A 155 .500  2 .457 * 1 . 8 5  k= 3 ,  v=17 
0 .091  lb ai/A 116 .250  3 . 6 3 1  * 1 .87  k= 4 ,  v=17 

0 . 2 1  lb ai/A 34 .500  6 .076 * 1 . 8 7  k= 5, v=17 ............................................................................ 
s = 43 .780  
Note: df used for table values are approximate when v > 20.  



onion shoot length 

Estimated EC Values and Confidence Limits 

Point Conc. 
Lower Upper 

95% Confidence Limits 



.e:B:\onisht.wt Page 1 
onion shoot Length 1 

13:52 Friday, December 13, 1996 

OBS CONC LOG-CONC Y1 K2 K3 Y4 Y5 Y6 

onion shoot length 2 
MODEL: COUNT = CO * PROBNORM ((LOG EC50 - LOG-CONC) / SIGMA) 

WE I GHTED REGRESSION 
13:,52 Friday, December 13, 1996 

I t e r  
0 
1 
2 
3 
4 

i S  
16 
17 
18 
19 

NOTE: Convel 

Non-Linear Least Squar 
Dependent Variable COUNT 

LOG EC50 SIGMA - 1 .180000 0.606000 
-1 .I23032 0.496420 - 1.103823 0.471999 - 1 .096447 0.462212 - 1.093222 0.458058 
-1.091789 0 -456228 
-1.091145 0.455410 - 1.090855 0.455042 - 1.090724 0.454876 - 1 .090665 0.454801 - 1 .090638 0.454767 - 1 .090626 0.454751 - 1.090620 0.454744 - 1.090618 0.454741 
-1.090617 0.454740 
-1.090616 0.454739 
-1.090616 0.454739 
-1.090616 0.454739 
-1.090616 0.454739 
-1.090616 0.454738 

"gence c r l  t e r l  on met. 

.eH 1tera:ive Phase 
Method: Gauss-Neuton 

CO U e i h t e d S S  
237'.YOOOOO 31! .385356 
227~~0P0130 31 7.797494 
222.5112570 319.998141 
220 9F0693 320.843128 
220 330096 321.203382 
220 0 7053 321.363388 
219 9' 5562 321.435218 

Non-Linear Least Squares S m r y  S t a t i s t i c s  , Dependent Variable CWNT 
I I 

Source DF Weighted SS Weighted MS 

Regression 3 2687.0000000 895.6666667 
Residua 1 16 321.4943155 20.0933947 
Uncorrected Tota l  19 3008.4943155 . 
(Corrected Total) 18 1216.4482668 

Parameter ~ s t i m a t e  Asymptotic Asymptotic 95 % 
Std. Error  Confidence In te rva l  

Louer 
LOGEC50 -1.0906157 0.139142082 -1.38558228 -0.79&%; 

SIGMA 0.4547385 0.148223385 0.14052052 0.76895648 
CO 219.7974180 33.012820228 149.81371325 289.78112276 

onion shoot Length 3 
MODEL: COUNT = CO * PROBNORM ((LOG EC50 - LOG-CONC) / SIGMA) 

WEIGHTED REGRESSION 
13252 Friday, December 13, 1996 

Asymptotic Corre lat ion  at-ix 
Corr LOG-EC50 SIC#: CO 

LOG EC50 1 -0.6977148w -0.814901548 
SIGMA - 0.69771 4899 1 0.6163527512 

File:B:\onisht.out Page 2 
C 

CO -0.814901548 iiD.6163527512 
onion s h o v  length 4 

MODEL: COUNT = CO * PROBNORM ($~&oG-Ec~~  - LOG CONC) / SIGMA) 
SUMMARY OF NONLII ?AR REGRESSION- 

!* 13:52 Friday, D e c h r  13, 1996 

OBS CONC LOG-EC50 SIGMA \ CO RESID-SS EC50 

.. 

onion shoot length 5 
MODEL: YOUNG = CO * PROBNORM ((LOG : 25 - LOG-CONC) / SIGMA - 0.67449) 

G w D  F!$RESSION 

il; 
13:52 Friday, December 13, 1996 

#on-Linear Least Sauaies I t e ra t i ve  Phase 
~ e w n d e n t  Variable C W ~ T  Method: Gauss-Neuton 

I t e r  
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

SIGMA 
0.606000 
0.495929 
0.471893 
0.462165 
0.458038 
0.456219 
0.4554Oh 

kE% 0.454800 

0.45479 
0.45475 
0.45474: 
0.45474 
0.45474(1 
0 -454734~ 
0.45473V 
0.45473d 
0.45473g 
0.45473.8 

Ueighted SS 
310.579438 
318.072961 
320.002318 
320.847230 
321.205147 
321.364178 
321.435573 
321.467767 
321.482311 
321.488886 
321.491861 
321.493206 
321.493815 
321.494090 
321.494214 
321.494271 
321.494296 
321.494308 
321.494313 
321.494315 

NOTE: Convergence c r i t e r i o n  met. C 
Non-Linear Least Squares Surmary S taA is t i cs  Dependent Variable COUNT 

Source DF Weighted SS Weighted MS 
t 

Regression 3 2687. n000000 895 .6666667 
Residua 1 16 321 .R943155 20.0933947 
Uncorrected Total 19 3008.',943155 

(Corrected Total) 18 1216.1682669 
f 

Parameter Estimate Asympthtic Asymptotic 95 % 
Std. E r o r  Confidence Interval  -.-. - . 

Lower 
LOG EC25 -1 -3973323 0.22083i610 -1.86547417 -0.929%; 

SIGMA 0.4547385 0.148223385 0.14052052 0.76895648 
CO 219.7974180 33.01282'?21 149.81371325 289.78112272 

onion shoK': Length 6 
MODEL: YOUNG = CO PROBNORM ((LOG -:25 - LOG-WUC) / SIGMA - 0.67449) 

WEIGHTED F'?RESSION 
13:52 Friday, December 13, 1996 

Asymptotic C o r d $ a t i a  Matr ix  

Corr LOG-EC25 SIGMA CO 
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onion shoot length 7 

MODEL: YOUNG = CO * PROBNORM ((LOG EC25 - LOG CONC) / SIGMA - 0.67449) 
SUMMARY OF NONLTNEAR REGRESSION 

13:52 Friday, December 13, 1996 

( OBS CONC LOG-EC25 SIGMA CO RESID-SS EC25 

1 0 -1.39733 0:45474 219.7%' 321.494 0.040056 
onion shoot Length 8 

MODEL: YOUNG = CO * PROBNORM ((LOG-EC25 - LOG CONC) ./ SIGMA - 0.67449) 
1 3 3 2  Friday, December 13, 1996 

COUNT 

P lo t  o f  CWNT*LOG CONC. Symbol used I s  '0'. 
p l o t  o f  PRED*LOG-TONC. symbol used IS 1 . 1 .  

" ' I . .  

C . . .  .... . . . . . . . 
r . . . . .... 0 .... 

LOG-CONC 

INOTE: 1088 obs had missing values. 1015 obs hidden. 
onion shoot length 9 

CWPARISON OF MEANS FOR NOEL DETERMINATION 
TEST I F  TREATMENT IS LESS THAN CONTROL 

1?:52 Friday, December 13, 1996 

General Linear Models Prccedure 
Class Level Informatien 

I 
File:B:\onisht.out Page 4 I 

Class Levels Values 
I 

DOSE 5 0 0.21 0.018 0.041 0.091 
i 

Nunber o f  observatior's i n  data set = 30 

NOTE: Due t o  missing values, only 19 observations can be used i n  t h i s  
analysis. 4 

onion shoo length . 10 
COMPARISON OF MEANS FOI NOEL DETERMINATION 

TEST IF  TREATMENT IS,LESS THAN CONTROL 

1; 13:52 Friday, December 13, 1996 

General Linear Medels Procedure 

Dependent Variable: RESPONSE 
Sun r f  Mean 

Source DF Squarms Square 

Mode 1 4 85246.4WS1 21311.61623 

Error  
t " 

14 28078.1q27 2005.58333 
I 

Corrected Total 18 113324.631 -8  
1 

R-Square C.%I .  Root MSE 

0.752232 31 .&5 44.78374 

.I 
Source D F Type I 4% Mean Square 

1 I 
DOSE 4 85246.4&?1 21311.61623 

Source DF Type 111 SS Mean Square 

DOSE 4 85246.46491 2131 1.61623 

F Value Pr > F 

10.63 0.0004 

RESPONSE Mean 

141 -421 1 

F Value Pr > F 

10.63 0.0004 

F Value Pr > F 

10.63 0.0004 

onion shoot Length 11 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF  TREATMENT I ?  LESS THAN CONTROL 
b 
1 

13:52 Friday, December 13, 1996 

General Linear Mcdels Procedure 

Level o f  -------..--- RESPONSE---------- 
DOSE N Heap SD 

0.04i 4 155;5op~000 50;3555408 
0.091 4 116.251000 52.3346603 

onion s h w t  lenath 
COMPARISON OF MEANS FCR NOEL DETERMINATIOW 

TEST I F  TREATMENT I! LESS THAN CONTROL 
13:52 Friday, December 

General Linear Mcdels Procedure 
I 

Dunnett's One-tai led T tests f o r  variable: RESPONSE 

NOTE: This tes ts  contro ls  the ype 1 experimentwise e r ro r  f o r  
comparisons o f  a t 1  t r e a t L t s  agarnst a control. 
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Alpha= 0.05 Confidence= 0.95 df= ' 4 MSE= 2005.583 
1 .  Cri t ica l  Value of D m e t t f s  T: 2.341 

Comparisons significant a t  the 0.05 level are indicated by I***'. 

Simultaneous Simultaneous 
L e e r  Difference Ueper 

DOSE Conf i +rice Betueen Confidence 
Conpar i son Limit Means Limit 



onion dry weight 
File: oni Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 ............................................................. 
GROUP ORIGINAL TRANSFORMED 

IDENTIFICATION N MEAN MEAN ------ .................... --- ----------- ----------- 
1 Form. Con. 3 0.988 0.988 
2 0.008 lb ai/A 4 0.849 0.849 
3 0.018 lb ai/A 4 0.773 0.773 
4 0.041 lb ai/A 4 0.482 0.482 
5 0.091 lb ai/A 4 0.304 0.304 
6 0.21lbai/A 4 0.060 0.060 

OF 2 --------------- 
ISOTONIZED 

MEAN ----------- 
0.988 
0.849 
0.773 
0.482 
0.304 
0.060 

onion dry weight 
File: oni Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P= .05 WILLIAMS FREEDOM .................... ----------- ----------- ----- ----------- ------------- 

Form. Con. 0.988 
0.008 lb ai/A 0.849 0.602 1.74 k= 1, v=17 
0.018 lb ai/A 0.773 0.931 1.82 k= 2, v=17 
0.041 lb ai/A 0.482 2.187 * 1.85 k= 3, v=17 
0.091 lb ai/A 0.304 2.955 * 1.87 k= 4, v=17 

- 0.21 lb ai/A 0.060 4.011 * 1.87 k= 5, v=17 ............................................................................ 
s = 0.303 
Note: df used for table values are approximate when v > 20. 



onion dry weight 

Point 

Estimated EC Values and Confidence Limits 

Conc. 
Lower Upper 

95% Confidence Limits 
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onion dry weight 13 

1 3 r a  Friday, December 13, 1996 

OBS CONC LOG-CONC Y l  Y2 Y3 Y4 Y5 Y6 

-- - -  - -  - - 
5 0.091 -1.04096 0.286 0.280 0.141 0.509 1 
6 0.210 -0.67778 0.155 0.000 0.083 0.000 . 

onion dry weight 14 
MOOEL: CWNT = CO * PROBNORM ((LOG EC50 - LOG-CONC) / SIGMA) 

UEIGHTED REGRESSION 

1 . 13.52 Friday, December 13, 1996 

I Non-Linear Least Squares I te ra t ive  Phase 
Dependent Variable COUNT Method: Gauss-Newton 

I ter  LOG EC50 S I GMA ,, CO Uei htedSS 
0 - 1 .398000 0.555000 0.988000 
1 

1.198497 - 1 .529807 0.603442 1.017921 2.306620 
2 -1.524622 0.586117 1.013884 2.327690 
3 - 1.526590 0.587955 1.015341 2.327606 

I NOTE: Convergence c r i t e r i on  met. 

Won-Linear Least Squares Sunnary Sta t is t i cs  Dependent Variable COUNT 

Source DF Ueighted SS ' l e i gh ted  MS 

Regression 3 11.834000000 3.944666667 
Residual 20 2.327438280 0.116371914 
Uncorrected Total 23 14.161438280 

(Corrected Total) 22 8.676932507 , 

Parameter Estimate Asymptotic Asynptotic 95 % 
Std. Error Confidence Interval  

Lower U 
LOG EC50 - 1.526358197 0.19325301900 -1.9296738932 - 1.123242%; 

SIGMA 0.587746861 0.15652393835 0.2612461071 0.9142476146 
CO 1.015161796 0.18401964453 0.6313064368 1.3990171559 

Asymptotic Correlation Matrix 

Corr LOG-EC50 SIGMA Co 

LOG EC50 1 
SIGMA -0.753811879 

CO -0.8356391 29 
onion dry weight 15 

MODEL: COUNT = CO * PROBNORM ((LOG EC50 - LOG CONC) / SIGMA) 
SUMMARY OF NONL I NEAR-REGRESSION- 

13:RZ Friday, December 13, 1996 

( oes cwc LOG-ECSO SIGMA co RESID-ss ECSO 

onion dr  weight 16 

( MODEL: YOUNG = CO PROBNORM ((LOG Ec25 - LOG-CONC) / SIGMA - 0.67449) 
UEIGHTED REGRESSION 

I 13:52 Friday, Decenber 13, 1996 

File:B:\onidw.wt Page 2 , 
t 

es 1 terat ive Phase 
Method: Gauss-Newton 

SIGMA CO UeihtedSS 
0 - 1. no000 0.555000 0.988000 5.198842 
1 -1.937091 0.60391- 1.017890 2.305883 
2 -1.919877 0.58607' 1.013853 2.327704 
3 - 1.923170 0.587966 1.015346 2.327405 
4 - 1.922738 1.015138 2.327442 
5 - 1 .922794 1.015165 2.327438 
6 - 1 ,922787 1.015161 2.327438 
7 - 1.922788 1.015162 2.327438 
8 - 1.922788 0.58774 1.015162 2.327438 

10TE: Convergence c r i t e r i on  met. e 1 

Won-Linear Least Squares Sunnary StaAist ics Dependent Variable COUNT 

Source DF Weighted SS Ueighted MS 

Regression 3 1 1.834%300000 3.944666667 
Residua 1 20 2.32p38280 0.116371914 
Uncorrected Total 23 14.16, $38280 

I .  
(Corrected Total) 22 8.676932508 

Parameter Estimate Asymptotic Asynptotic 95 % 
Std. Error Confidence Interval  

Lower U 
LOG EC25 -1 -922787577 0.28151696039 -2.5100172411 -1.335557E; 

SIGMA 0.587746861 0.15652393832 0.2612461070 0.9142476143 
CO 1.015161796 0.18401964449 0.6313064367 1.3990171557 

Asymptotic Correlation Matrix 

Corr LOG-EC25 SIGMA CO 

LOG EC25 1 -0.892487089 -0.797697549 
SIGMA - 0.892487089 1 0.5974549204 

CO -0.797697549 .O .5974549204 1 

OBS CONC LOG-EC25 SIGMA CO RESID-SS EC25 

1 0 -1.92279 0.58775 1 1.01516 2.32744 0.011946 
onion dro weight 18 

MODEL: YWNG = CO * PROBNORM ((LOG-kc25 - LOG C0NC)-/ SIGMA - 0.67449) 
1332 Friday, December 13, 1996 

Plot  of COUNT*LOG CONC, Symbol used js  '0'. 
p lo t  of PRED*LOG-CONC. symbol used IS I . ' .  

COUNT 
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1 .o 

NOTE: 1442 obs had missing values. 1379 obs hidden. 
onion dry weight 19 

COMPARISON OF MEANS FOR NOEL D':.ERMINATION 
TEST I F  TREATMENT IS LESS THAI  CONTROL 

13552 Friday, December 13, 1996 

General Linear Models P r ~ r j d u r e  
Class Level 1nfonnatrb:r 

Class Levels Values 

DOSE 6 0 0.21 0.008 0.31t 0.041 0.091 

I Nunber o f  observations i n  data ;et = 36 

I NOTE: Due t o  missing values, only 23 observation. .:an be used i n  t h i s  
analysis. 

onion dry weight 20 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST I F  TREATMENT IS LESS THAW CONTROL 
13:52 Friday, December 13, 1996 

I General Linear Models Procedure 

Dependent Variable: RESPONSE 
Sun of Mean 

Source D F Squares Square FValue P r > F  

Model 5 2.71 245332 0.54249066 9.07 0.0002 

Error 17 1.01662442 0,05980144 

Corrected Total 22 3 .  ?29077?4 

I File:B:\onidw.out Page 4 
R-Square C k  . Root MSE RESPONSE Mean 

0.727379 47.521J28 0.244543 0.514522 

b' 
Source DF Type I! ss Mean Square F Value Pr > F 

( source OF Type I I I, SS Mean Square F Value Pr > F 

onion drb weight 21 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST I F  TREATMENT I S  LESS THAN CONTROL 
13:52 Friday, December 13, 1996 

General Linear Mkaels Procedure 

Level of - _ _ - _ _ _ L i  ,--RESPONSE- - - - - - - - - - 
DOSE N Mea7 SD 

onion dry ueight 22 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST I F  TREATMENT 1.; LESS THAN CONTROL 
13:52 Friday, December 13, 1996 

General Linear Models Procedure 

Dunnettls One-tailed T tests for variable: RESPONSE 

NOTE: This tests controls the type I experimentwise error for  
comparisons of a l l  treatments against a control. 

Alpha= 0.05 -Confidence= 0.95 df= 17 RSE= 0.059801 
Cr i t l ca l  Value of Dunnettls T= 2.385 

Comparisons s igni f icant  a t  the 0.05 Level are indicated by I***'. 

Simultaneous Simultaneous 
Lower I Difference Upper 

DOSE Conf jdencei Betueen Conf idence 
comparison ~ i m r t  neans Limit 



soybean shoot length 
File: soy Transform: NO TRANSFORMATION 

WILLIAMS TEST  s so tonic regression model) TABLE 1 OF 2 ............................................................................ 
GROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN ------ .................... --- ----------- ----------- ----------- 
1 Form. Con. 4 201.500 201.500 201.500 
2 0.0036 lb ai/A 4 183.250 183.250 186.625 
3 0.008 lb ai/a 4 190.000 190.000 186.625 
4 0.018 lb ai/A 4 175.500 175.500 175.500 
5 0.041 lb ai/A 4 139.000 139.000 . 139.000 
6 0.091 lb ai/A 4 119.250 119.250 119.250 
7 0.21 lb ai/A 4 110.750 110.750 110.750 

-& 0.46 lb a i / A  4 , 7 3 b . l ~ v  'bC13,750 103,750 ............................................................................ 

soybean shoot length 
File: soy Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 ............................................................................ 
ISOTONIZED CALC. SIG TABLE DEGREES OF 

IDENTIFICATION MEAN WILLIAMS P= .05 WILLIAMS FREEDOM .................... ----------- ----------- ----- ----------- ------------- 
Form. Con. 201.500 

0.0036 lb ai/A 186.625 1.649 1.71 k= 1, v=24 
0.008 lb ai/a 186.625 1.649 1.79 k= 2, v=24 
0.018 lb ai/A 175.500 2.883 * 1.82 k= 3, v=24 
0.041 lb ai/A 139.000 6.929 * 1.83 k= 4, v=24 
0.091 lb ai/A 119.250 9.119 * 1.84 k= 5, ~ = 2 4  
0.21 lb ai/A 110.750 10.061 * 1.84 k= 6, v=24 
0.46 lb ai/A 103.750 10.837 * 1.85 k= 7, v=24 ............................................................................ 

s =  12.756 
Note: df used for table values are approximate when v > 20. 



soybean shoot length 

Point 

Estimated EC Values and Confidence Limits 

Lower Upper 
95% Confidence Limits 



File:A:\soysl.out Page 1 
soybean shoot Length 23 

13:52 Friday, December 13, 1996 

I OBS CONC LRCONC Y l  Y2 ~3 Y4 Y5 16 

1 0.000 214 180 218 194 . 
2 0.018 -1:74473 183 154 16% 205 . 
3 0.041 -1.38722 155 136 131 134 . 
4 0.091 -1.04096 118 113 120 126 . 

soybean shoot Len t h  24 
MODEL: COUNT = CO * PROBNORM ((LOG E C ~ O  - LOG-CONC) / SIGMA) 

WEIGHTED REGRESSION 
1:';:2 Friday, December 13, 1996 

NOTE: 

Noc 

I t e r  
0 
1 
2 
3 
4 
5 
6 
7 

Convel 

Non-Linear Least S u a ~  
De ndent Variable CW%T EG EC50 SIGMA 

-0.9uOOOO 0.807000 
-0.870683 0.884318 - 0.870037 0.881387 
-0.869959 0.881762 - 0.869967 0.881721 - 0.869966 0.881725 - 0.869967 0.881725 
-0.869967 0.881725 

!nce c r i t e r i o n  met. 

?-Linear Least Squares S m r y  S t a t i  

-es I tert. t  ive Phase 
Method: jauss-Newton 

CO Weighted SS 
201.5 30000 19.929888 
202.658305 19.730416 
202.457068 19.731543 
202.462432 19.731997 
202.46 $501 19.731949 
202.4t-4603 19.731954 
202.464592 19.731953 
202.4t 4593 19.731953 

s t i c s  Dependent Variable CWNT 

Source 
' i  

DF Weighted SS heighted MS 

Regression 3 2541 .OOOOOOO ~i)47.0000000 
Res i due 1 13 19.7319535 1.5178426 
Uncorrected Total 16 2560.7319535 

(Corrected Total) 15 120.1692208 

Parameter Estimate Asymptotic Asynptotic 95 X 
Std. Error  Confidence In te rva l  

Louer 
LOG EC50 -0.8699666 0.1048812487 -1 -09654859 - 0 . 6 4 3 y E i  

SIGMA 0-8817246 0.2076569256 0,4331 0940 1.33033989 
CO 202.4645930 8.7300667915 183,60444158 221.32474433 

Asynptotic Corre lat ion Matr;x 

Corr LOG-EC50 SIGMl CO 

LOG EC50 1 0.5578392377 
51 GMA 

-0.3539355 
0.5578392377 1 0.4199942249 

CO -0.3539355 0.4199942249 1 
soybean shoot Len t h  25 

MODEL: COUNT = CO * PROBNORM ((LOG EC~O - LOG CONC) / SIGMA) 
SUMMARY OF NONLINEAR-REGRESSION- 

13:52 Friday, December 13, 1996 

OBS CONC LOG-ECSO SIGMA CO RESID-SS EC50 

-. -..-.*. 
soybean shoot Length 26 

MODEL: YOUNG = CO ' PROBNORM ((LOG EC25 - LOG-C~NC) / SIGMA - 0.67449) 
WE1 GHTED REGRESSION 

13:s:' Friday, December 13, 1996 

Yon-Linear Least S uares I t e r a t i y e  Phase 
Dependent Variable COU%T Method: Gauss-Newton 

I i 

File:A:\soysl.out Page 2 
I t e r  LOG EC25 

0 - 1.444000 
1 - 1.467134 
2 - 1 .464523 
3 - 1 .464698 
4 - 1.464679 
5 -1.464681 
6 - 1.464681 
7 -1 -464681 

NOTE: Convergence c r i t e r i o n  

Won-Linear Least Squares 

S l GMA 

met. I 
S m r y  Stat's 

Weighted SS 
19.925602 

t i c s  Dependent Variable COUNT 

Source DF Weighted SS Ueighted MS 

Regression 3 2541 .OOOOOOO 847.0000000 
Residua 1 13 19.7319535 1.5178426 
Uncorrected Total 16 2560.7319535 

(Corrected Total) 15 120.1692208 

Parameter Estimate Asynptotic Asynptotic 95 X 
Std. Ecror Confidence Interval  

Lower 
LOG EC25 - 1.4646810 0.1192826260 - 1.72237531 - 1.206%6 

SIGMA 0.881 7246 0.2076569256 0.4331 0940 1.33033989 
CO 202.4645930 8.7300667915 183.60444158 221.32474433 

Asynptotic Corre lat ion Matr ix  

Corr LOG-EC25 S I GMA 

soybean shoot length- 27 
MODEL: YWNG = CO * PROBNORM ((LOG EC25 - LOG CONC) / SIGMA - 0.67449) 

SUMMARY OF NONLTNSAR REGRESSION 
13:52 Friday, December 13, 1996 

1 

1 OBS CONC LOG-EC25 SIGMA CO RESID-SS EC25 

LOG EC25 1 -0.68371771 
SIGMA 

-0.804363971 
-0.68371771 1 0.4199942249 

CO - 0.804363971 5.4199942249 1 

1 0 -1.46468 0.88172 202.465 19.7320 0.034302 
soybean shoot length 28 

MODEL: YOUNG = CO PROBNORM ((LOG-EC25 - LOG CONC) / SIGMA - 0.67449) 
1 3 3 2  Friday, December 13, 1996 

I COUNT 

P lo t  of CWNT*LOG CONC. Symbol used j s  '0'. 
P lo t  o f  PRED*LOG-CONC. Symbol used i s  I.'. 
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Source 

DOSE 

Source 

DOSE 

-1.8 -1.7 -1.6 -1.5 -1.4 '1.3 -1.2 -1.1 -1.0 

LOG-CONC ; 

NOTE: 723 obs had missing values. 652 obs hidde~.,~ 
soybean shoot lengtt.,, 29 

COMPARISON OF MEANS FOR NOEL DEl ERMINATION 
TEST I F  TREATHENT IS LESS THAF CONTROL 

17-52 Friday, December 13, 1996 

General Linear Models Procec~re 
Class Level Informatic n - 

Class Levels Values , 

DOSE 4 0 0.018 0 0~ 1 0.091 

Nunber of observations i n  data set = 24 
h 

NOTE: Due to-missing values, only 16 observations can be used i n  t h i s  
analysis. 

soybean shoot Length 30 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST I F  TREATHENT IS LESS THAN CONTROL 
13:52 Friday, December 13, 1996 

Genera 1 

Dependent Variable: RESPONSE 

source D F 

Model 3 

Error 12 

Corrected Total 15 

R-Square 

0.843289 

Linear Models Procedure 

Sun o f  Mean 
Squares Square F Value Pr > F 

16233.68750 5411.22917 21.52 0.0001 

3016.75000 251 -39583 

19250.43750 

C.V. Root MSE 

9.983765 15.85547 

RESPONSE Mean 

158.8125 

DF Type I ' S S  Mean Square F Value Pr > F 

3 16233.68770 5411.22917 21.52 0.0001 

DF Type I I I : ' s ~  Mean Square F Value Pr > F 

3 16233.6830 5411.22917 21.52 0.0001 

soybean shah length 31 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST I F  TREATMENT I!,,LESS THAN CONTROL 
13:52 Friday, December 13, 1996 

General Linear Mt$els Procedure 

Level of - - - - - - - - ~ - - R E s ~ o N s E - - - - - - - - - -  
DOSE N Meaq SD 

0 4 201.500000 17.7670106 
0.018 4 17~.560000 23.3023604 
0.041 4 139.OC?OOO 10.8627805 
0.091 4 119.250000 5.3774219 

soybean shoot length 32 
CCMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST I F  TREATHENT I S  LESS THAN CONTROL 
13:52 Friday, December 13, 1996 

General Linear Models Procedure 

Dunnettfs One-tailed T tests fo r  variable: RESPONSE 

NOTE: This tests controls the type I experimentwise error for  
comparisons of a l l  treatments against a control. 

Alpha= 0.05 -Confidence= 0.95 df= 12 MSE= 251.3958 
Cr i t i ca l  Value of Funnettfs T= 2.287 

M i n i m  Signif icant Difference= 25.644 

Comparisons s igni f icant  a t  the 0.05 Level are indicated by ' * * * I .  

Simultaneous Simultaneous 
Lower Difference Upper 

DOSE Conf j d ~ e  Between Conf 1 dence 
Comparison Limi t  Means Limit 



sugar beet shoot length 
File: sug Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 ............................................................................ 
GROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN ------ .................... --- ----------- ----------- ----------- 
1 Form.Con. 4 149.750 149.750 149.750 
2 0.00025 lb ai/A 4 146.750 146.750 146.750 
3 0.0005 lb ai/A 4 142.000 142.000 142.625 
4 0.001 lb ai/A 4 143.250 143.250 . 142.625 
5 0.002 lb ai/A 4 135.250 135.250 135.250 
6 0.004 lh ai/A 4 52 - nnn - 52 - 000 

A 

52.000 
7 0.90% lb ai/A 4 2 8 - 2 5 ?  2G. 250 28.250 ............................................................................ 

sugar beet shoot length 
File: sug Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic 

IDENTIFICATION .................... 
Form. Con. 

0.00025 lb ai/A 
0.0005 lb ai/A 
0.001 lb ai/A 
0.002 lb ai/A 
0.004 lb ai/A 
0.008 lb ai/A 

regression model) TABLE 2 OF 2 ........................................... 
CALC . SIG TABLE DEGREES OF 
WILLIAMS P=.05 WILLIAMS FREEDOM ----------- ----- ----------- ------------- 

............................................................................ 
S = 19.610 
Note: df used for table values are approximate when v > 20. 



sugar beet dry weight 
~ile: sug Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 ............................................................................ 
GROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN ------ .................... --- ----------- ----------- ----------- 
1 Form. Con. 4 4.798 4.798 4.903 
2 0.00025 lb ai/A 4 4.995 4.995 4.903 
3 0.0005 lb ai/A 4 4.916 4.916 4.903 
4 0.001 lb ai/A 4 4.587 4.587 . 4.587 
5 0.002 lb ai/A 4 3.802 3.802 3.802 
6 0.004 lb ai/A 4 0.860 0.860 0.860 
7 0.088 a?./;4 4 0.315 0.315 0.315 ............................................................................ 

sugar beet dry weight 
File: sug Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 ............................................................................ 
ISOTONIZED CALC. SIG TABLE DEGREES OF 

IDENTIFICATION MEAN WILLIAMS P= .05 WILLIAMS FREEDOM 

Form. Con. 4.903 
0.00025 lb ai/A 4.903 0.214 1.72 k= 1, v=21 
0.0005 lb ai/A 4.903 0.214 1.80 k= 2, v=21 
0.001 lb ai/A 4.587 0.427 1.83 k= 3, v=21 
0.002 lb ai/A 3.802 2.019 * 1.84 k= 4, v=21 
0.004 lb ai/A 0.860 7.984 * 1.85 k= 5, v=21 
0.008 lb ai/A 0.315 9.090 * 1.85 k= 6, v=21 

s = 0.697 
Note: df used for table values are approximate when v > 20. 


