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CONCLUSIONS: This study appears to be scientifically sound
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life stage toxicity test. The MATC of Fenoxycarb Technical
for rainbow trout (Salmo gairdneri) was > 0.062 < 0.097 mg
a.i./L based on mean measured concentrations.
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BACKGROUND:

DISCUSSION OF INDIVIDUATL TESTS: N/A

MATERIALS AND METHODS:

A.

B.

Test Animals: Rainbow trout eggs (Salmo gairdneri)
were obtained from a commercial supplier in California.

Test System: A proportional diluter system described
by Mount and Brungs, utilizing a Hamilton Micro Lab 420
syringe dispenser, was used for the intermittent
introduction of a dimethylformamide (DMF) solution of
Fenoxycarb Technical to four replicate test chambers
per concentration. The proportional diluter system
used for the project was set to provide test levels
approximately 50 percent dilutions of each other. The
diluter delivered an average rate of approximately 63
mL/minute/replicate of test solution or control water
to the test vessels which was sufficient to replace a
replicate volume 9.4 times in a 24-hour period. Five
concentrations of the test material with a dilution
water control and solvent control were tested. The
test chambers were 1mmersed in a temperature controlled .
water bath held at 12 + 2 c. During the testing
period, the rainbow trout fry were on a l6-hour
daylight photoperiod with the eggs shielded from excess
U.V. light exposure. The light intensity was 158 + 25
foot-candles at the water surface.

-

Each glass aquarium measured 25 x 16 cm with a water
depth of 24 cm, yielding an approximate 9.6-liter
replicate~chamber volume. The rainbow trout eggs were
incubated in cups suspended in the treatment and
control water. These egg incubation cups were made
from 7-cm diameter tubing with stainless steel -
screening (16 mesh) fused to the bottom. To insure
exchange of water, the egg cups were oscillated in the
test solution by means of a rocker-arm apparatus driven
by a 4-rpm electric motor.

Dilution water for the rainbow trout test was aerated
well water characterized as having a pH of 7.8 - 8.3,
total hardness of 225 - 275 mg/L as CaCOj, total
alkalinity of 325 - 375 mg/L CaCo, and specific

~conductance of 700 umhos/cm.

Dosage: 74-day flow-through early life stage test.
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Design: A control, solvent control, and five nominal
Fenoxycarb Technical concentrations of 0.06, 0.12]
0.25, 0.50, and 1.0 mg/L based on active ingredient
were tested. The solvent control solution contained
the maximum amount of DMF present in any test
concentration (0.014 mL/L). Thirty rainbow trout eggs
were randomly introduced into each replicate chamber
(60 eggs per concentration). When hatching commenced,
the number of eggs hatched in each incubation cup was
recorded daily until hatching was completed. The 60-
day post-hatch growth period began’ when hatching was
greater than 95 percent (day 14). On study-day 27 (13
days post-hatch) the rainbow trout sac fry were removed
from the duplicate egg incubation cups and separated
into 4 replicate growth chambers per concentration.
Survival and fry growth data were collected on days 35
and 60 post-hatch. Feeding began on day 27 (13 days
post-hatch). The fry were fed brine shrimp nauplii
three times each day. Commercial fish food was added
to the diet as the fish became larger.

Growth, as determined by standard length of the fry,
was determined by the photographic method of McKim and
Benoit (1975) on study day 49. At test termination,
study day 74 (60 days post-hatch), all surviving fish
were measured for standard length and wet weight.

Water quality parameters of dissolved oxygen, pH and
conductivity were measured initially on Day 0, Day 1, -
Day 7 and &n every 7th day thereafter until test
termination in the control, low concentration, and high
concentration. Water hardness and alkalinity were
measured on Day 25, Day 49, and Day 74 in the control,
low concentration, and high concentration. Temperature
was monitored daily and was also continuously recorded
with a temperature data logger. The measured -~
concentrations of Fenoxycarb Technical in test water
were determined on days 0, 1, 7 and on every 7th day
thereafter until study termination on day 74.

Statistics: Comparison analyses between the control,
solvent control, and five test levels were carried out
using the measured parameters of hatchability,
survival, standard length and wet weight. The
statistical data were analyzed by a Systat computer

' program. Growth data, using the individual per

replicate, were analyzed using two-way analysis of
variance with an interaction model to determine whether
there was any significant effect due to block, i.e.,

3
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replication. If the analysis indicated no significant
interaction, replicate data were pooled for further
analysis. :

One-way analysis of variance (ANOVA) calculations were
used to determine if significant differences existed
between the control and treatment levels. If there
were no significant differences between the control and
solvent control, all individual replicate data were
composited by concentration and analyzed by one-way
analysis of variance using data from the control. If
treatment effects were indicated by a significant F-
test of the mean square ratios, Tukey's HSD multiple
means comparison test was used to determine which
exposure levels differed from the control wvalues.

Significant differences in the percentage survival were
determined ter angular (arcsine square-root

percenta transformation of the data. All
differences were considered significant at the 95%
confidence level.

REPORTED RESUILTS: The mean measured concentrations of
Fenoxycarb Technical were 0.062, 0.097, 0.20, 0.41, and 0.84
mg a.i./L. The mean measured concentrations ranged from 80

.to 103% of the nominal test concentrations.

Hatchability of eyed rainbow trout eggs after 15 days of
continuous exposure to Fenoxycarb Technical was
significantly lower (P < 0.05) in the highest mean measured
concentration (0.84 mg a.i./L) when compared to hatch of the
control eggs. Hatch was 70% in this level. Mean percentage
hatch in the control and solvent control agquaria was 97 and
98% respectively. The percentages in the exposure aquaria
were 100% in the first four test levels (Table 8, attached).

The survival of trout contlnuously exposed to Fenoxytarb
Technical after 49 and 74 days is shown in Table 8
(attached). By day 35 post-hatch all fish had died in the
highest test concentration and only 1 fish (1.7%) was still
alive in the next lower concentration. Survival was not
significantly affected in the lowest three test
concentrations when compared to the control (88%) and ranged
from 90 - 100%. All fish were dead in the two highest test
concentrations by 60 days post-hatch but survival was still
not affected in the lowest three concentrations and ranged
from 90 to 97%. Although the percent survival of fry in the
lower Fenoxycarb Technical treated groups was slightly
higher than that of the control, it was not statistically
significant.
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The embryos in the high concentration (0.84 mg a.i./L) that
hatched all died shortly after hatch, some appearing to die
as soon as the head would emerge. After hatching, the fry
in the 0.41-mg a.i./L concentration were extremely quiescent
and retained the yolk sac much longer than the fish in the
controls and other test levels.

Morphological and behavior abnormalities such as curved
spine, fish resting on the bottom of the test chamber, loss
of equilibrium, light discoloration, quiescence, enlarged
yolk sac and fish swimming vertically ih the test chamber
were scattered throughout the controls and the three lowest
test levels in a small percentage of the fish. By day 50
(36 days post-hatch) most of these effects had either
~disappeared or the affected fish had died. Quiescence and
fish resting on the bottom of the test chamber persisted in
a few fish in the 0.20-mg a.i./L concentration until just
before test termination.

Results for the effect of Fenoxycarb Technical on length of
rainbow trout are shown in Table 8 (attached). The single
surviving fish in the 0.41-mg a.i./L concentration was not
included in the 35-day post-hatch length analysis since a
group that contains only one fish cannot be compared with
other groups each containing several fish in an analysis of
variance. The 0.20-mg a.i./L concentration fish were the
only test fish that showed a significant reduction in length
when compared to the control at 35-days post-hatch. By 60
days post-hatch the fish in the lowest three test
concentrations all showed a significant (P < 0.05) length
reduction when compared to the control.

Results for the effect of Fenoxycarb Technical on wet weight
of rainbow trout are shown in Table 8 (attached). Growth of
the trout fry, as measured by wet weight after 60 days of
exposure to Fenoxycarb Technical, was significantly -reduced
in the lowest three test concentrations.

Water quality parameters of dissolved oxygen, pH and
conductivity were considered adequate for testing. On study
days 2, 44 and 45, the test temperature as recorded daily on
the daily observations forms was 9%c.

Based on the data from this 60-day post-hatch rainbow trout
(Salmo gairdneri) early life stage study, the Maximum
Acceptable Toxicant Concentration (MATC) of Fenoxycarb
Technical was estimated to be < 0.062 mg a.i./L, the lowest
concentration tested.
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STUDY AUTHOR'S CONCILUSTONS/QUAILITY ASSURANCE MEASURES:

The Maximum Acceptable Toxicant Concentration (MATC) of
Fenoxycarb Technical was estimated to be < 0.062 mg a.i./L,
the lowest concentration tested.

A GLP compliance statement was included in the report and
the study was audited by a QA unit. A statement of quality
assurance was included in the report, indicating that the
study was conducted in accordance with U.S. EPA Good
Laboratory Practice Standards: Pesticide Programs (40 CFR
160) . N

yﬁEVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A. Test Procedure: The test procedures were generally in
accordance with protocols recommended by the
Guidelines, but deviated from the SEP as follows:

o The SEP recommends that test water should have a
hardness of 40 to 48 mg/L as CaCO; and a pH range of
7.2 to 7.6. The hardness of the test water in this
study was 225 to 275 mg/L CaCo, and the pH ranged from
7.8 to 8.3.

o The SEP states that hardness and alkalinity in a
control and one concentration must be analyzed once a
week. This study only reported these water quality
parameters on day 25, day 49, and day 74 of the study
period.
o The SEP states that the test temperature should not
deviate by more than 2°C. During this study, the test
temperature recorded on day 2, day 44 and day 45, as
recorded dally on the daily observatlons forms, was
9°c. Thls is 1°C below the temperature test range of
12 + 2%%. -

o At 35 days post-hatch, the fry survival in the 0.41-
ng/L group was reported as 1.7% in the result section
and 6.7% in Table 8 (attached) The reviewer assumes
it was actually 1.7% since only 1 flSh out of 60
survived at that time.

o The report did not give information on the holding
and acclimation conditions of the rainbow trout eggs
prior to test initiation.
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Statistical Analysis: The reviewer evaluated embryo
hatchability and larval survival following an arc sine
square root transformation of the data. The growth
data, standard length and wet weight, were
statistically evaluated by ANOVA without any
transformations. All printouts are attached.

The reviewer confirmed a significant difference at P =
0.01 of hatchability of rainbow trout embryos in the
highest mean measured concentration (0. 84 mg a.i./L)
when compared to the solvent control.

All fish were dead in the two highest test
concentrations at test termination. Therefore, the
reviewer only evaluated the three lowest test
concentrations for survival and growth data. The
reviewer confirmed that survival was not significantly
affected in the lowest three test concentrations when
compared to the solvent control.

The author found that the length and weight of fish at
all three lowest test concentrations were significantly
lower than those in the combined control groups. The
reviewer analyzed the growth data by comparing the
treated fish to the control and solvent control fish,
separately. When compared to the control, there was a
significant reduction in growth (both 1ength and
weight) at all treatment levels. However, when
compared to the solvent control, only fish lengths at
the test concentration of 0.20 mg a.i./L and fish
weights at"the test concentrations of 0.097 and 0.20 mg
a.i./L were significantly reduced.

Therefore, based on the comparison with the solvent
control group, the maximum acceptable toxicant
concentration (MATC) of Fenoxycarb Technical for
rainbow trout embryos and larvae was estimated to be >
0.062 mg a.i./L and < 0.097 mg a.i./L mean measured
concentration.

Discussion/Results: The study results appear
scientifically valid. Based on the comparison between
the treatment groups and the solvent control group, the
maximum acceptable toxicant concentration (MATC) of
Fenoxycarb Technical for rainbow trout (Salmo
dgairdneri) embryos and larvae was estimated to be >
0.062 mg a.i./L < 0.097 mg a.i./L mean measured
concentration.
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D. Adequacv.of the Study:

(1) Classification: Core
(2) Rationale: N/A
(3) Repairability: N/A

'15. COMPLETION OF ONE-LINER FOR STUDY: Yes, 05-01-89.
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' Hazten

fAraly nd Variancs ' Files fenhatoh Date: 05-01-1989

FILTER: None , ‘ :
M=, means and standard deviations based on dependent variable: HATCH

# Indicates shtatistics are collapsed over this factor

]

Factors: Concentration rn%h* M Mean S.D.

' 14 1.4488 0, 2088
1.4790 O, 1301
1.3870 G, Q000
1.9710 O, D000
1.8710 0, O
1.5710 O, O
1.3410 G, 0000

R 0,051 &

wd

Solvent Convtro|
Contro)

0.0

0.0q9

0.20

0.«

0.84

Fmax for testing homogeneity of between subje

s O U A e R e o
RN ORI I o B N I Y

Y

x"x
HH
-
HY

variances: Mot defined

Analysis of VYarianoe Dependent variable: HATOH
Souros o f a8 (M s F =
Hoetween Subiscits 13 O, 5660

L (COMED & 0. 5472 GL0912 BZ2.58Z 0 00001

Subri w Groups 7 0. 01948 L
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Ratetn

g , ' File: fenhatch Date: O5-01--1989

Fost—hoo fcsts for faotor O (COND

o

]

¢
o’

Comparison Tuksy-—-8% Dunnett

1 TR

O, 0100 0, 0100 *
R

Z 0% 4 Mo

=204 E Ba A

2o b ‘ N« A

Pald bt Beb ek e pet bl

2 M.f. %

= IS

5 M. A :

= M. A :

= AR R ENT] o,
4 = 5 M. fia
4 = & M.
4 w7 O, G100 M. B
: Moy,

ibhle Pe-values ars 01, 0% or 10 (up o O.0500),
thoa F-valus is greater than O, 0500,

“

i

For Dunnett s test only the P-values .08 and .01 are possible
and only for comparisons with thes control mean (level 1).
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dnalysis of Variance - File: fensurv Date: 05-01-1989
FILTER: None
N's, means and standard deviations based on dependent variable: SURV

% Indicates statistics are collapsed over this factor

Factors: C Concentration ™ N Mean S.D.
* 20 7 1.3471 0.1789
1 2olvent Contol 4 1.4123 0. 1890
2 Contwol 4 2455 0.2211
I 0.0072 4 1.4405 0. 1507
4 0.097 4 1.4122 O, 1890
9 0.20 4 1.2253 Q. 0565
Fmax for testing homogeneity of between subjects variances: 1%.3
Number of variancoss & df per variance= E.
Analysis of Variance ’ Dopendesnt variable: SURY
Source d+f 88 (H) MSS F F
Between Subjects 19 0. 6083 , :
C (COND) 4 0, 1695 0, 0424 1.44% Q.2647
Subj w Groups 15 0. 4387 0.0292

Fost—hoc tests for factor C (CONCHY

Level Mean

1.412
1.24%
1.441
1.412

1. 225

[N O B

Comparison Tukey—A¥ Dunnett

1 > 2
14 3
1 = 4
1 » 5
2 4 3 N.A.
2 4 4 N.A.
2 =5 M. A.
T 4 M. A
T 5 N.A.
4 = 5 N.&.

% The only possible F-values are L01, W05 or 10 (up to Q. OS00) .,
A blank means the F-valus is greater than 0.0300.

For Dunnett’'s test only the F-values 05 and .01 are possible
and only for comparisons with the control mean {(level 1). [
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frnalysis of Variance File: fegrowth Date: 05-01-1989
FILTER: None
N's, means and standard deviations based on dependent variable: LENGTH

* Indicates statistics ars collapsed over this factor

Factors: C R COncervcation me/o_ N Mean - 5.D.
* ¥ 277 40,2960 3. 2042
1 * golvent Contrsl 57 41,3158 3.0187
2 % Control _ 52 42.1154 2.7483
T ¥ 0.0672 58 40,1379 Z. 0461
4 * 5.09n 57 40,0526 2.5384
* 5 *p.20 _ 53 37.8491 2.8983
* 1 71 32.8451 Z.1198
* 2 .70 40,5571 2.8622
* 3 &7 40.4478 . E.1970
* 4 &9 40,3478 F. 6211
11 14 41.0000 ‘ 2.8823%
iz 13 41.0667 2.57658
1 3 13 : 42.183 4., 4506
1 4 15 41.13EE 2. 0656
21 15 : 40, 8OO0 . 2558
oo i2 4%, 0B3E 2.&785
2= 13 41.6154 2.3643
2 4 12 Gl R33E 2.8710
F 1 14 40,0714 F.0246
X2 15 40, 4000 2.8234
E 14 40,6429 2.7%4b
Z 4 15 I9. 4667 . 46814
4 1 15 7446567 1.5053
4 2 15 39,8333 Z2.8302
4 = 1= 40,0765 : Z2.1001
4 4 14 41.2143 X.2148
51 13 E7.EREE Z.8597
o 2 13 9. 0000 1.8257
5 3 14 E7.9286 2.3685
5 04 13 2b6.T78H92 Z.0892
Fmax for testing homogeneity of between subjects variances: 8.74
pNumber of variances= 20 df per variance= 13.
"fAnalysis of Variance Dependent variable: LENGTH
Source df S8 (H) MES F F
BExtween Subjscts 274 2B33.7256
C (COND) 4 H5E.5712 138, 3928 16.638 0. 0000
R (REF) = 26. 0630 8.&6877 1.044 0.3702
CHR , 2 116. 4439 . 7037 1.167  0.3053
Subj w Broups 237 21E7.6475 8.3177

&
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lysis of Variance File: fegrowth Date: 05-01-1989

FILTER: hNong

Fost~hoo tests for factor C (CONC)
Level Mean
1 41.316
2 42,113
= 40, 138
4 40, 053
5 Z7.849
Bon-
Comparison Tukey—A¥ fegrroni  Dunnett
1 < 2 :
1 » 3
1 > 4
105 O.0100  0.0000  0.0100 %
e 4 0. 0100 0.0041 N.A. %
2 x4 0.0100 0. 0025 N.A. &
25 0,010 0, QOO0 M. . g
I x4 N.A.
= bt 0, 0100 0. 0005 N. A,
4 5 0. 0100 0. 0009 N: A
¥ The only possible F-values are .01, .05 or .10 (up to 0.0300).
A blank means the FP-value is greater than 0.0300.
For Durnett’'s test only the P-values .03 and .0l are possible
and only for comparisons with the control mcan {(level 1).
FPost—hoc tests for factor R (REM)
Level Mean
1 9. 845
2 40, 557
= 40, 448
4 40, 348
Bon-
Comparison Tukey-A% ferroni  Dunnett
1 <2
1 < 3
1 4 4
2 3 N. AL
2 x4 M.A.
= 4 N.ﬁ.v
#* The only possible F-values are .01, .03 or .10 {(up to 0.0300).

A blank means the F-value is greater than 0.0300,

For Dunnett’s test only the F-values .05 and Q1 are possible
and only for comparisons with the control mean (level 1).



Analysis of Variance

FILTER:

.
Ns,

None

.Eikbbﬂtaxk

\wuqﬂ~

F

iler fegrowth

Date: O5-08-198%

means and standard deviations based on dependent variable: LENGTH

# Indicates statistics are collapsed over this factor

' 5.D.

Factors: C M Mean
* 277 40, 29460 Z.2042
i 57 41,3158 Z.0187
2 52 42.1154 2.9483
= =8 40, 1379 Z.0461
-4 a7 40,0526 2.5%84
] 53 E7.8491 2.898%
Fmax for testing homogeneity of between subjects variances: 1.44
NMumbher of variances=s 3 df per variance= 54.

Analysis of Varliance

Source

Bztween Subjects
{CONC)

[

Subrd w

Groups

276
4

s
L

Dependent variable:s

88 (H)
2T TEG
553.5712 13

2280, 15432

M&E& F

g,32928 16.509
8. 5829

LENGTH

Fl

0, 3000

Fost-—-hoc tosts +or

Lewvel Mear
1 41.3516
= 42,115
A - 4G 138
4 40, 053
b7 x7.849
Comparison

By el Dd B R R e e e e

CNCR B O bt O b

Tukey—-A% ferroni

G, 0100
0.0100
0, 0100
00,0100

0, 0100
0. 0100

factor C

Eon-—

€., Q000
0. 0045
0. 0026

O, QOO0

€, D005
Q, 009

(CONGY

*
*

*

Gt wrthnd Wlachins
m%&,{)m{‘uu&.

The only possible F-values are .01, .05 or .10 (up to 0, 0500) .
& blank means the P-value is greater than ©.0300.

[
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Analysis of Variance : File: fegrowth Date: 05-01-1989
FILTER: None
N‘s, means and standard deviations based on dependent variable: WEIGHT
¥ Indicates statistics areg collapsed over this factor
Factors: C R Concervration  ™9Ju N Mean S.D.
‘ * % - 277 951 .469% 249. 6501
1 * 3olvent conteol 57 1039, 6666 241.8861
2 * Conivol 52 1119.8846 252.2903
I *0.062 =8 P44, H207 235.5363
% 4 = D.Oqu 57 B72.78%5 191.7603
435 ¥0.20 ) 75%2.7%25 163,794
% 1 71 gi8.1972 224.7372
* 2 70 g54.035371 226.6717
* 3 &7 Fhb.6S6T 254.1977
* 4 &7 &8, F333 282, 3209
11 14 1010.7857 220.5236
12 15 P97 . 4000 197.0478
1 3 13 1141.15%58 50,9838
1 4 15 1020, 9334 178. 2460
21 15 10ZE2. 0000 272.8296
2 2 12 1170,.3334 S 2B1.3701
2 = 13 1080, 0769 187%.88546
24 2 1222, 4166 240, 1701
1 14 R72.8571 218.2413
2 15 Ghb&. TEID 209.34B6
33 14 PL0.2143 22E.9197
x4 15 889, ZE3IE 29ET.G72EE
4 1 15 811.1334 114.204646
4 2 15 853, &667 155. 0160
4 = 13 Q07 . 0000 155.8979
4 4 14 10097, 0000 268, 0267
-8 1 13 751.8461 202.8492
52 i3 BO5. 6154 112.2278
S 3 14 761.1429 134, 73207
504 13 T20,.46146 196.9305

.

“eno Xy carlo

Fmax for testing homogeneity of between subjects variances: .78

Number of variancess 20 df per variance= 13,

Analysis of Variance Dopendent variable: WEIGHT

Source df 858 (H) M58 F F

Between Subjects 276 17201754.0000
C {(CONC) 4 4063157.8000 1015789.4400 221,333 0.0000
R (REF) 3 1451467 .0940 48E89.0310 1.016 0.38B27
CR 1z 756058, 6700 Z004.8%10 1.323  0.2037

Subj w Broups 257 12237370.0000 47616.2270

(¢
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Anélysia of Variance V File: fegrowth Date: 05-01-1989

FILTER: None

Fost~hoc tests for factor C (COND)

Level Mean
1 1039. 667
2 1119.885
= 46. 621
4 892.78%9
5 7592.792
Bon— ,
Comparison Tukey—A% ferroni Dunnett
1 < 2
1 = 3
1 > 4 0.0100 Q.0041 0.0100 +
1 > 5 O,0100 0. 0000 0. 0100 o
2% 3 0. 0100 0. 0005 N.A. %
2 4 0. 0100 3. Q000 N.A. %
2 5 0. 0100 0O, 0000 N.A. &
3 x4 « N.f.
2 x5 0,0100 Q. QDo N. A,
4 = 5 0, G500 0.0139 M. A.
# The only possible FP-values are .01, .05 or .10 {up to 0.0500).
A blank means the F-value is greater than 0.0300.
For Dunnett’s test only the P-values .03 and .01 are possible
and only for comparisons with the control mean (level 1).
Post-hoc tests for factor R (REF)
Level Mean
1 F18.197
2 254, 057
= Fhé . 657
4 F&8. 333
Bon-
Comparison Tukey—A% ferroni Dunnett
1 <3
1 <4
z < 3 N.A.
2 4 4 N.A.
Z 404 M. A.

The only possible F-values are .01, .03 or .10 (up to 0.0S00).
A blank means the P-value is greater than 0.0300.

For Dunnett’'s test only the F-values .05 and .01 are possible
and only for comparisons with the control mean (level 1.
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