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DATA EVALUATION RECORD
Chemical: Nemacur

Formulation: Technical (90%)

Citation: Lamb, D.W, and Carsel, M,A. 1982, Fenamiphos

- Reproduction Study with Mallard Duck. Reference
Tox. 305; AC 82225, Mobay Chemical Corporation
(EPA Accession No. 071291),

Reviewed By: Charles A, Bowen II

Fisheries Biologist

Ecological Effects Branch

Hazard Evaluation Division {TS-769)

Date Reviewed: March 3, 1983.

Test Type: 1l4-Week Avian Reproduction Study

A, Test Species: Mallard Duck (Anas platyrhynchos)

Reported Results:

Fenamiphos significantly reduced measured feed consump-
tion and eggshell production when present at 16 ppm in the
diet but not at lower (4 ppm, 8 ppm) concentrations. The no-
significant-effect level, based on mortality, gross lesions,
eggshell thickness, egg production, embryo and hatchling
survival, was 8 ppm.

Reviewer's Conclusion:

This bicassay is scientifically sound and demonstrates
that chronic technical Nemacur dietary exposures as low as
8 ppm can adversely effect reproduction in waterfowl. This
study will fulfill the requirement for an avian reproduction
study of Mallard Duck.
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Test Procedures:

Pen-reared male and female mallard ducks were obtained
from Whistling Wings, Hanover, Illinois. They were 19 weeks
0ld when the study was initiated and their weight range was:
males - 1.07 to 1.57 kg, females - 0.88 to 1.35 kg.

The birds were housed one male and one female per cage.
A three-week observation and acclimation period was observed.

Fifty-six males and fifty-six females were randomly as-
signed to a control group and to three test groups. Each group
had 14 cages with one male and one female per cage.

Pairs of birds were housed in Beacon Steel batteries.
Temperature and humidity were maintained at 69 to 74°F and
35 to 60° respectively., For the first 6 weeks the birds
were kept under a regime of 7.5 hours of light per day for
maximum egg production., The photoperiod was then increased
to 17 hours light per day for the duration of the study.
The birds received at least 6 foot candles of illumination.
There were no environmental deviations that affected the study.
Food and water were available ad libitum.

Fenamiphos was administered to the birds at 4, 8 and
16 ppm in their diet., A solution of fenamiphos in acetone
and corn oil was placed in a separatory funnel and was added
to the feed slowly while mixing in a 30-quart bowl of a
Hobart Mixer, Model D-300T. Acetone, which evaporated before
the feed was presented to the birds, was also used as a
rinsing agent for the glassware used in the preparation.

The control group received a diet containing 1% corn oil.
Fresh batches of diet were prepared weekly and stored in the
freezer until used. The diet was available ad libitum., After
1 week, all uneaten diet was destroyed and freshly rniixed feed
was offered to the birds. The test diet was administered for
3 weeks prior to the onset of egg laying and during egg
laying.

All adult birds were observed daily throughout the study
for clinical signs and mortality. Body weights were recorded
at weeks 0, 2, 4, 6, and 19 of the study. A weighed amount
of feed was offered weekly to each group, and the feed re-
maining at the end of the week was weighed to determine the
weight of feed consumed.

The hens started laying eggs during the fourth week of
the study, and eggs were collected daily until week 19. The
eggs were stored at 60°F and 65% relative humidity. All the
eggs were washed.
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Eggs were candled before being set. The eggs were placed
in an incubator. All of the eggs were candled on day 14 of
incubation to measure fertility and on day 23 to measure embryo
survival. On day 23 incubation, the eggs were allowed to hatch.

Throughout incubation, the temperature was maintained at
99.5°F with a wet bulb humidity index of 84°F. The .eggs were
rotated automatically each hour through day 23 of incubation.
When the eggs were transferred to the hatcher, rotation was
discontinued, the temperature was lowered to 99.0°F and the
wet bulb humidity index was raised to 89°F, :

All hatchlings were removed from the hatcher on day 29
of incubation. They were weighed and placed according to
test group in Beacon Steel Brooders maintained at 100°F
from hatching to day 14 of brooding. The ducklings were
given food and water ad libitum. Ralston Purina Puramycin
was added to their water for the first 3 days. At 14
days of age, they were weighed and sacrificed.

On one day in the 8th, 10th, 12th, 14th, and 16th weeks
of egg laying, all eggs laid that day were used to measure
eggshell thickness. They were opened at the waist and the
contents were thoroughly washed out. The shells were allowed
to dry for at least 48 hours at room temperature. The average
thickness of the dried shell plus the membrane at the waist
was determined by measuring at three points around the waist
using a micrometer calibrated to 0.01 mm units.

Gross postmortem examination was conducted on the bird
that died during the study. At the end of the study all birds
were sacrified by carbon dioxide asphyxiation, a gross post.
mortem examination was conducted and the brains were frozen
for later analysis. Brains from five males and females from
each test group were analyzed for cholinesterase activity.

Statisticcal Analysis

Values were subjected to an analysis of variance followed
by Duncan's New Multiple Range Test (SAS Version). All

_significant differences were expressed at the 95% confidence

limit,

Results and Discussion

One duck, a female receiving 16 ppm dietary fenamiphos,
died during the study; another in that group was thin for
3 weeks but recovered. One female in the 4 ppm group had
transient ataxia. One control and one 4 ppm female had de-
creased activity.
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At necropsy, incidental lesions such as pale livers, con-
gested visceral organs and testicular atrophy were seen in-
frequently without apparent relationship to concentration.

Some lesions were seen more frequently among the 16 ppm ducks:
tapeworms, gizzard enlargement, f£irm pancreas, yolk peritonitis
and emaciation.

The 16 ppm consumed significantly less feed than the other
groups and a few females in that group lost substantial amounts
of body weight.

The 16 ppm group laid significantly fewer eggs than the
other groups. They were not significantly different in their
cracking of fertility rates, but significantly fewer embryos
survived to 3 weeks. The number of viable 3-week embryos
which hatched was slightly reduced but the difference was
not statistically significant. The survival rate to 2
weeks was not concentration-related. The weight of hatchlings
was statistically less in the 16 ppm group but the dlfference
is too small to have any biological significance..

The number of live l4—day old ducklings produced in the
4, 8, and 16 ppm groups were 90, 75, and 12% respectively of
the number produced in the control group.

Brain cholinesterase activity in the treated groups was
3 to 16% less than control values. Depressions of this
magnitude are not considered biologically significant.

Eggshells were significantly thinner than control shells
in the 8 ppm group the third week and in the 8 and 16 ppm
groups the seventh week. The 4 ppm eggshells were signifi-
cantly thicker during week five. These seem to be random
difference except that the 16 ppm eggs consistently had
slightly thinner shells than control eggs.

Study Author's Conclusions:

Fenamiphos significantly reduced measured feed consump-
tion and egg production when present at 16 ppm in the diet
but not at lower concentrations. Body weight was maintained
in most ducks even at the highest concentration, but more
lesions were found among birds in the 16 ppm groups sacrified
at the end of the study than controls or the other groups.

(WA
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Eggshells were slightly thinner from the 16 ppm hens.
While cracking and fertility were apparently unaffected by
the compound, embryo and hatchling survival were reduced by
the 16 ppm concentration. Total live duckling production
as a percent of control production was 90, 75, and 12% re-
spectively, in 4, 8, and 16 ppm groups.

The no-significant-effect level, based on mortality,
gross lesions, eggshell thickness, egg production, embryo
and hatchling survival, was 8 ppm.

EEB Statistical Analysis

The authors data were examined using analysis of varience
followed by Duncan's New Multiple Range Test and chi-square
test of independence. Specific programs and their functions
are outlined below: .

Name

ARSINM one way analysis of variance
and Ducan's New Multiple Range
Test. Test examines survival
as a percentage, See Appendix
I for printout of the parameters
tested,

Bird Anova One way analysis of variance and
Bucan's New Multiple Range Test,
Examines reproductive output per
hen. See Appendix II for printout
of the parameters tested.

trtab

A chi-square statistic that ex-
amines frequency data obtained

from control and three treatment
levels (2-way table). See Appendix
ITIT for prints of the parameters
tested,

Results from the statistical measures employed are outlined below:

Reproductive

parameter tested ARSTNM Bird Anova trtab

Eggs Laid -not tested P<. 0001 X2 = 274 P<.0001
16 ppm group 16 ppm group
significant largest contri-
difference bution to X2

Eggs cracked -not tested P<. 0468 -not tested

16 ppm group
significant
difference



Reproductive

Bird Anova

parameter tested ARSINM trtab
Eggs set P<0,002 P<.0001 ~not tested
no significant 16 ppm group
difference significant
between groups difference
Viable embryos P<0.9499 P<.0001 ~not tested
no significant 16 ppm group
difference significant
between group difference
Live embryos P<0.057 P<.0001 -not tested
no significant 16 ppm group
different significant
between group. difference
D mean suggest
16 ppm effect
Normal hatching P<0.9903 P<.0016 X2 = 9.566
no significant 16 ppm group Prob = 0.01226
different significant 16 ppm group
between group difference contribution
to X2 significant

difference square

suggests

Both trtab and bird anova programs indicate that fenami-~
phos reduces the number of eggs set and the viability of
Bird anova indicates that reproductive’
parameter for the 16 ppm group were significantly different.
ARSINM proved to be the least sensitive statistical method
used because it failed to detect any difference in the means

mallard embryos.

of the 16 ppm group and controls.

The conclusion drawn by the author are supported by the

statistical procedures cited earlier.

Core

l14. Reviewer's Conclusions
recommended protocols were noted.

15, vVvalidation Status:

l6. Category Repairability:

N/A

P

No deviations from EPA
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GENERAL LINEAR MODELS PROCEDURE
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TEF WIS TEST CONTROLS THE TYPE [ COMPARISONWISE ERROR RATE,
NQT TeE EAPERIMENTw[SE ERRQOR RATE,

PHARO 405 UFs48 MSEm2970.15
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D e D D - TRT=A
37,00000000 16.68255683
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GENERAL LINEAR MQDELS PROCEQURE

PENDENT VARIABLE) EL (Eqas Laid)

URCE oF
DEL 3
ROR 52
RRECTED TOTAL s5
SUUARE CesVoe
583449 37,4465
JRCE . oF
1 3
JRCE OF
r | 3

SUM OF SQUARES
16195.%5000000¢
11562,7142857]
27758,2]428571

ROQT MSE

14,91173666

TYPE I SS
16195.50000000

TYPE III SS
16195,50000000

F VALUE
3398450000000 24428
222435589011 PR 3 F
~ s Nu-ﬂmn“‘ .._;’m
ellect am &:‘c‘ {an_aoiuc_rm,q
EL MEAN
39.321.3&5;
F VALUE PR F
24428 04000}
F VALUE PR » F
24,28 0,000}

SR

MEAN SQUARE

OUNCAN®S MULTIPLE RANGE TEST FOR VARIABLE EL
LS THE TYPE | COMPARISONWISE ERROR RATEY
NTW]SE ERRQOR RATE,

NOTE! THIS TEST CONTRO
NOT THE EXPERIME

ALPHABO .05 (FmB2 MSEw222,36

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY ODIFFERENT,

DUNCAN  GROUPING MEAN N TRT
A 53,571 16 8
a 524143 1 A
i 42,214 16 ¢
(& 1387 e 0)
punesm's S adicate Nemrpcvrte 3

CIG’PPWQD 5U7AH4jL{AJ+ 3#¥:L+5

74 e ‘A/UVV’£FIL,
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GENERAL {INEAR MQOELS PHOCECURE
EPENOENT VARIABLEY EC (B4gs Cencied)

QURCE OF
ooEL . 3
RROR ) 852
JRRECTED TOTA( 58
YSUUARE CaVy
yle0232 99,4502
JURCE oF
T 3
IWRGE ' | OF
'T )

SUM OF SQUARES
2047162857
127400000000
1647,7142857)

RQQT MSE
156278843

- TYPE I S§
20+7142857)

' TYPE IIL SS
20,7142857]

MEAN SQUARE F VALUE
8490475190 2483
2494230769 FR > F

< m.ﬁ;w—‘?’(_?.:.?_‘*fﬁ

eHieck 20 249 Cepcein
EC MEAN

1.,371424857

F VALUE PR > F

2483 Ga0468

F VALUE PR > F

2.83 0.,0468

OUNCAN1S MULTIPLE RANGE TEST FOR VARIABLE] EC
NOQTEL TH]S TEST CONTROLS THE TYPE 1 COMPARISONW]ISE ERRCOR RATEY -

qp? THE EXPERIMENTWISE ERRQCR RATE,

ALPHA®),0% OFa%2

MSEaZ, 44211

MEANS wITM THE SAME LETTER ARE NQT SIGNIFICANTLY DIFFERENT,

DUNCAN GROUPING

MEAN N TRT
A 242143 14 8
A - '
: P 2,0000 14 A
g A -~ 14288
Q_e
¥ 0.6429 16 0

D an's /»vafa'—’*(é’ 579

,/é/pﬁ %

‘N‘}?cAIJZ 6%255#Lc}7/

. # < ﬂf ercy
o gacarasced Corc&is; @ /,/J



GENERAL LINEAR MODELS PROCEDURE
DEPENUENT VARIABLE! ES (Bygs ‘Sek)

SQURCE . COF SUM OF SQUARES MEAN SQUANE. F VALU

400EL, . 3 13726,42857143 4575,47615048 23,9
ERROR 52 9939,28571429 191,14010989 PR »

SORRECTED TQTal 55 23665,7142857] ' <: 0,000

S‘juf"{i Cm S

tmSUUAKE CeVe RQQT MSE ES MEAN Chemica efloc:
Mumge . o—

145800} 3 39,9907 1382534303 3».571¢zasrecq cel

OURCE oF TYPE I SS F VALUE PR > F

RT 3 13726,42857143 23.94 0,0001

QURCE oF TYPE III1 SS F VALUE PR » F.

RT 3 13726.42B57143 23,54 0000}

GENERAL LINEAR MOOELS PROCEDURE
DUNCAN'S MULTIPLE RANGE TEST FOR VARIASLE! ES
NGTEI TRIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE,
ALPHARQ,05 OFaS2 MSE®]9],14

MEANS WITM THE SAME LETTER ARE NOT SIGNI?IF&NTLY QIFFERENT,

DUNCAN  GROUPING T MEAN <N TRY
A 47,000 14 8
: 464143 16 A
: J6.786 s ¢ \
B 8,357 14 0

bucang /{o P-)m /,:, d]&/_
e Csun b OF ’/’75'



QUHCE
QDEL
RROR

ORRECTED TOTAy

wSQUUARE

1426873

IURCE

tr

JRCE
'T

. GENERAL LINEAR MODELS PROCEDURE
'EPENDENT VARIABLE! VE C\/,/-}(g{e_, € n (:eu75‘>

oF

3
e
5%

CeVy

5340859

oF
3

DF

SUM OF SGQUARES

BB0S5,57142857

11841 ,857]4286
20647,42837143

ROQT MSE

15409066009

TYPE I SS
8805.57142657

TYPE III sS
880357142897

MEAN SQUARE
2935%,19047619

227,72802194

F VALUS
12484

FR >

s‘z;f‘-*/“’“/ 040001

S ———
Chermicy | of fec

Noup Btﬂ. F.3 £
Vlﬁh\t Efn.bdlo‘r

VYE MEAN

28421428571

F YALUE PR > f
12,89 GeCUDY -

F VALUE PR >

12,89 GeQ04}

DUNCAN?YS MULTIPLE RANGE TEST FOR VARIABLE!} VE
NOTEY THIS TEST COUNTROLS THE TYPE 1 COMPARISONWISE ERROR RATE)

NOT THE EXPERIMENTWISE ERROR RATE,
ALFMASQ 435 (Fa52

MSE®R227,728

t

GENERAL LINEAR MODELS PROCEDURE

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT,

DUNCAN

GRQUPING

|

MEAN N TRT
A 37,929 18 &
7 37,000 16 8
A 30,929 18 ¢
8 74000 1e _gj

/6 pom  syrtreantl
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Zhe
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GENERAL LINEAR MODELS PROCEDURE

PENDENT VARIABLE: LE [)_we.

URCE DF
QEL 3
ROR $2
RRECTED TOTAL 5%
IQUARE CoVe
22222 6041617
IRQE ) DF

3
wCE OF

3

Em6e0L[S]
SUM OF SQUARES
80467,05357143
1101178571429
19088,839285%7]

ROOT MSE
14,5521513¢e

TYPE I SS
8047,08357143

TYPE Il sS
8067,05387143

2682,35)19048
21176510989
517w/;“"4

WE MEAN
244196420897

F VALUE FR- > ¢
12447 00001

F VALUE PR »
12,47 02000}

MEAN SQUARE

GENERAL LINEAR MQDELS PROCEDURE

OUNCAN?S MULTIPLE RANGE TEST FOR VARIABLEI LE

NOTES THIS TEST CONTROLS THE T
NOT THE EXPERIMENTWISE £

ALPHARQ,05 (Fes2

MEANS wlTH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT,

MSEeZ211.76%

DUNCAN  GROUPING MEAN N TRT
A 34,000 14 &
a 32.786 14 8
: 25,857 16 ¢

4¢1e3 1s gj

[ 8

/é;J/%aan S{j/L(fCCIQ/kﬂi ¢;4¥;;#$ 2 Ae

L"v’ [>eve ‘Oamm'—{- o+ ;Ma//.agaﬁ eméﬂyof

F valLue
12467
B 2 F

YPE | COMPARISONWISE ERROR RATE,
RROR RATE,.



| GENERAL LINEAR MQDELS PROCEDURE
ENDENT VARTABLEL MR ((psemel hedehing |

JIRGE DF SUM QF SQUARES MEAN SQUARE F vALUE

EL . ) 3 2755471428571 918,57142857 . B9l
IOR %2 8086,00000000 155,50000000 AR 2 &

IRECTED TOTAL 55 10841,7142857] g}le_[:“‘_L —3) 0.0016)

Chenmen | CHel
iGUARE CeV¥s RQQT MSE N ME AN

€ rpbas decelop -
156177 88,619¢ 12446996391 14,07142857 e
IRCE oF TYPE 1 S8 F VALUE PR 2 F
3 27557142857} 5491 040016
RCE OF TYPE III SS F VALUE PR > F
3 2755,71428571 S.91 0,0016

GENERAL LINEAR MQDELS PRQCEDURE
DUNCAN'S MULTIﬁLE RANGE TEST FOR VARIABLE( NH
NOTE| THIS TEST CONTROLS THE TYPE [ COMPAR]SONWISE ERROR ﬂA‘;Eu
NOT THE EXPERIMENTWISE ERROR RATE,
ALPHA®( 4,05 (OF352 MSEsIS5,.3

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY OIFFERENT,

OUNCAN  GROUPING MEAN —
A 204429 1a A
: 12571 14 B
: 14.857 14 ¢
| 2,429 o ]
ez /o/" .S'r?N"/""”/ c/étér .%A'g A b0

o~ VL S s it s . 2P g



(JANLE N

MEAN

SAS

STANDARD
DEVIATION

------i-c-------------*-qﬁﬁcﬁﬂ--gg TRT=EA
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14

14

ia
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2400000000
46.,14288714
37,92857143
34,00000000
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228708750
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17.83132199

fessssusscetessssteccescssevecnwesy [TRTHE

1s
14
ls
14
14
14

53457142857

2.2142857]
47400000000
37.00000000
32,78571429%
18,571428%7

1681443650

1.62568647
1573778196
16,68255683
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l4.84]128486

Y T TRTeG

14
l4
16
14
lé
14

4242142857)

102857143
36,78971429
30,92857143
25,857]1428¢8
14,85714288

14,4581219]
1415786845

13e42]7861 1

13,12932294
12,3404098)
8433765456

tetecenssenwsneseeceeseesecevewes THTSD

14
1s
l4
14
14
14

11438714286
0+542857 14
8,357142586
7,00000000
8,1428%714
2442857143

T«78170579
0eTH4940638
6461707747
5.,858727%87
4,9126]1978
377673619

f

MINIMUM
VALUE

19,00000000
0400000009
17.00000000
0.00000000
0400000000
000000000

2900000000
0.00000000
24400000000
T«00000000
&,00000000
1+00000000

18400000000
0400000000
15000000000
13400000000
8,00000000
200000000

. : 2l
L5157 WEDNESDAYs MARCH 16y 1983
MAXTMUM STD ERRQR

VALUE QF MEAN
91.,00000000 4,90778384
5400000000 04+6)1124985
.BS+Q0000000 4A¢56317937
B5,00000000 S,51%6782%
82,00000000 F.40166500
6900000000 4.7&56213&
99¢--¢-q-q¢---¢-¢qO-----.ﬂi-cc---g--.
81400000000 4,49384718
Se00Q0000000 O,43448304
T2«00000000 4:21144438
67,00000000 4,45860078
60400000000 #,32749778
5400000000 3,966%0022
Tl - ;—_:na-
7100000000 3.86329383%
4:00000000 0430948334
62400000000 3459514106
49,4,00000000 350895918
48,00000000 3.,2981132%
33.00000000 2¢22832319]
pqﬁﬂ-gﬁ----cﬁ-ﬁqﬁgqqc----ﬂ-o*---c--qq
27400000000 240797483%
2000000000 Q¢ 19509528
22.00000000 1.76848834
15,00000000 1,56542309
14,00000000 1:43128994])
1200000000 100937821
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