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1. CHEMICAL: Copper Oxychloride Sulfate  PC Code No.: 023503
» and Copper Hydrox1de '

2. TEST MATERIAL' Copper'OXychlorlde . Purity: 92% and 88%,

Sulfate and Copper . ' respectively
Hydroxide ' ' '

3. CITATION: ‘ ‘ . C
~ - Authors: Cameron, D.M., V.A. Redgrave, M.H.
o Rodgers, and G.F. Healey . . 7
Title: Copper Oxychloride Sulfate and Copper
' Hydroxide: Effects on Reproduction in
Bobwhite Quail After Dietary
Administration :
' Study Completlon Date: May 23, 1994
Laboratory Huntlngdon Research Centre Ltd.,
Huntingdon, Cambridgeshire, UK: T
Sponsor: - Copper Sulphate Task Force, Valdosta, GA
Laboratory Report ID: . CSF 6/942180 y
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6. STUDY PARAMETERS

Scient1f1c Name of Test Organism: Colinus virginianus
Age of Test Organisms at Test Initiation: 9-10 months
./ ' Definitive study Duration: 19 weeks ' » ‘ : -

7. CONCLUSIONS: This study is 501ent1f1cally sound and meets
the guideline requirements for an avian reproductlon study
using northern bobwhite. ‘Based upon a decrease in eggshell ' ’
thickness at the highest test concentration (500 ppm) for
both copper oxychlorlde sulfate and copper hydroxide, the
NOEC was determlned to be 100 ppm for both chemicals.
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.MRID NO.‘433380-01
-mesuitstsYnopsis~' | o
cooperﬁoxygpioride Sulfate 4
“Most sensitiwe»enégoints;b'Eggshelltthickness; - K
igggg; '1oo_ppm S t‘i;ggg: 500 ppm
copper:HdeOXide": R | | | _
Mgst‘sensitiwe endgoints: Eggshell thickness. :
~ NOEC: 100 ppm o LOEC: VSOO.ppmu '
8. ADEQUACY OF;TﬁE'STUD¥: | .
1{ A;t ciassificetion: Core.
B \.Retionele{"N/A. J
S C. ,Repairability:-'N/A.

9. GUIDELINE DEVIATIONS:

1. The blrds in this study were approx1mately 9-10 months
. old; although, typically, the first breedlng season
begins between 22 to 25 weeks of age.

2. The egg- laylng exposure perlod was 9 weeks; at.- least 10
weeks is recommended. : '

3. fThe humldlty in: the egg storage unit and eqgyg. hatcher
was- not reported

4. ~Body weights were recorded blweekly up to week 6. ‘The
© _ guidelines recommend that body. weights should be re-
corded up to week '8 or the onset of egyg laylng.v

10. SUBMISSION PURPOSE:
11. 'MATERIALS AND METHODS:




- A Test.Orgauisms

MRID No. 433380-01

Species
A wild waterfowl species,

| preferably the mallard (Anas
platyrhynchos), or an upland
game species, preferably the
~northern bobwhite (Collnus
Vlrglnianus)

Northern bobwhlte (Collnus
Vlrglnlanus) '

Age at beginning of test
Birds should be approaching
thelr flrst breedlng ‘Season.

9-10 months old; birds were
approaching their first
breeding. season. '

,Supplier ,
| All birds should be from the’

same source.

Obtained from Mr. B. Potter,

-Huntlngdon, Cambrldgeshlre,
UK ,

Were bitda pen-reared? -

excessive mortality prlor to
the test?

Yes.
Were birds phenotypically Yes.
1ndlst1ngulshable from wild '
‘birds?
Health observation period 2 weeks
2 .to 6 weeks. ‘ A
Were birds healthy and without . | Yes.

" B. .Test System

Were pens fbr'aduit birds of

adequate size and designed to
.conform to good husbandry
practlces’

Yes,
adequate size and designed to -
conform to good husbandry
pract1ces°
Were pens for chicks of Yes. .
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Were pens constructed of a

Yes.
nonbinding material such as .
galvanized or stainless stee1°
Was adequate ventllatlon Yes.
provided? : ‘
»zgmperature , Mean: maximum 24°C -
.Approx. 21°C (70°F) " minimum 22°C
‘Relative humidity Mean: - 64%
Approx. 55%
”nghtlng ‘ ‘ y First 5 weeks: 7 h per day.
‘First 8 weeks: 7 h per-day. | Weeks 6-9: 16 h per day. '
. Thereafter: 16-17 h per day. Thereafter:. 17 h per day.
At least 6 footcandles at blrd Illumination: 4-12 foot-
level :

. candles

Diet
‘A commerc1a1 breeder feed (or

| its equivalent) that is

approprlate for the test
species.

'Adults received avian layer

.UK

| Brothers Ltd, Mlldenhall

diet manufactured by Special
Diets Serv1ces, W1tham Essex,

Chicks were fed Standard HRC
chick diet supplied by Parker

Suffolk ‘UK .

Preparat1on of test die .

A premixed containing the test
substance should be mechan-
‘ically mixed with basal diet.
If an evaporative vehicle is
‘ used, it must be completely
vevaporated prior to: feedlng.

‘preparatlon of the final diet.

The test material was mixed .
with basal diet into a premix
that was used for weekly

‘Was the premix stored under

Yes.

conditions which maintain
-stability?
‘Was ‘the diet analyzed to

| verify’ homogene1ty and
I stability of the test
.substance°

Yes.
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Replenishment of feed

’prepared when necessary.

.offsprlng.

Adult diets were prepared
weekly.  Additional diets were

Feed and water were provided
ad libitum for the adults and

€. Test Design

Nominal concentrations

At least two concentrations
other than the contrel are
‘required; three or more are
strongly recommended. The -
highest test concentratlons_‘
should show a significant .
effect or be at or above the
maximum field residue level.

Nominal concentrations:

Control; 100 and 500 ppm
copper oxychloride sulfate:
100 and 500 ppm copper ’
hydroxide. -

Max. residue level: Not
reported for both chemlcals.

{ Corn oil or other approprlate
vehlcle. :

Control Negative control.
Vehicle control. e oo
Vehicle

None was used.

‘weight)
- Not more than 2%.«

Vehlcle amount (5 of diet by » N/A

Number of birds gerfpen

One male anhd 1 female per pen
is strongly recommended. For
‘quail, 1 male and 2 females'
may be acceptable. For ducks,
2 males and 5 females may be
acceptable.

1 male and 1 fema1e‘per-pen. 
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Number of pens per group:

At least 5 replicate pens are
required for mallards housed
in groups of 7. For other

arrangements, at least 12 péns

are required, but considerably
more may ‘be needed if blrds
are kept in palrs.

| 16 pens per group. -

Pre-laying exgosure ‘duration

At least 10 weeks prior to the.

 onsét of egg-laying.

lO weeks.:

Exposure duration with eqg-

laying
At 1east 10 weeks.

9 weeks.

Withdrawal period

-If reduced reproduction 1s“
evident, a withdrawal period
‘of up to '3 weeks may be added
to the test phase.

N/A.

'D. Egg Collection and Incubation

Were eégs.colleeted daily?.

:Yes.

Egg_storage temperature
Approximately 16°C (61°F)

Set at 16°C.

Bgg storage humidity
Approximately 65%

Not reported.

Were eggs set weekly?

Yes.

Were eggs candled for cracks_
prior to being set for
incubation on Day 0?

Yes.

Candling-for fertility

Eggs were candled on days 11

Quail: approx. Day 11 - and 18
‘Ducks: -approx. Day 14 ,
{ Transfer of eqgs to hatcher "Eggs were transferred on Day
‘Bobwhite: Day 21 22.

Mallard:-

Day 23

433380-01
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Hatching femperature .
.39°C (102° F) is recommended

37.5°C

i

- Hatching humiditx
70% 1s recommended -

Not reported.

were removed and counted
Bobwhite: Day .24 |
Mallard: Day 27

Day after eqq set that chicks

Chicks that had. hatched were
removed and counted on Day 24.
All remaining hatchlings and .
unhatched eggs were removed on
Day 25. :

E;_\Eggshell Thickness Measurement

'COllection'8chedu1e
At least once every two weeks
(Week 1, 3, 5, 7 and 9). '

All eggs laid on the flrst day
| of Weeks 11, 13, 15, 17, and -

19 in each repllcate were !
removed. for eggshell thlckness
measurement.

| Were shells opened, washed,
and air 'dry for at least 48
hours before measurlng?

-Yes; shells air dried for at

least 48 hours.

Measurement

the nearest 0.01 mm.

R Ve . : ~
-4 measurements to the nearest

3-4 measurements per eggs to 0.01 mm. -

12. REPORTED RESULTS

‘Quallty assurance and GLP
complzance statements were
included in the report? '

Yes.

concentrations of test
material? -

Did diet analysis verify the

Yes.

Did diet analysis show that
the test substance was stable
.and homogeneous°

Yes.
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‘Were hddy ﬁeights.of adults _. ‘No, body weights were reported W

reported for test ipitiation  biweekly up to week 6 and on -
and biweekly ,up to week 8 or the final week.
the‘onset cf eqgqg 1aying° : .
AVWas average: food consumptlon " | Yes.
of adults reported at least
‘-b1Week1y° ‘ ) _ _
'Reproductive End901nts : All endpoints listed at left
The' following endp01nts should | plus eggs-laid per female,
 be reported: | number of dead hatchlings in
+ Eggs laid } R | shell '(both pipped and not
Eggs cracked L R plpped), ‘and hatchllng welght.
Eggs set . ‘ o .

" Viable embryos.
Live 3-week embryos
“Normal hatchlings
l4-day-old survivors
Welghts of 14-day-old
survivors
Il ~ Egg shell thlckness ,
+ Total food consumption : '
+ Initial and final. body o |
welghts, by sex

ooooq‘.

Were data reported’ by pen for | Yes.
-all endp01nts° .

Slgnlflcant Results: There were no treatment related :

.- mortalities, overt 51gns of toxicity or treatment related effects
on body weight or feed consumptlon at any concentration tested.
‘There was a significant decrease in eggshell thickness at the
"highest test concentration (5OQ ppm) for both copper oxychloride:
sulfate and copper hydroxide. 'No other reproductive parameters
'were adversely affected. C o ‘ o

13. VERIFIED STATISTICAL RESULTS

Means of Endpoints - Copper Oxychloride Sulfate

Eggs laid (EL) - | 36 (13) | a2 (12) 37 (14)
Eggs cracked (EC) : . 1.8 (1.7) | 1.5 (1.6) 2.1 (3.1)
Eggs set (ES) . 31 a2y 38 (11) | 32 (13)
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Viéble émbryoéf(VE)u

30 (12)

females (POSTF)

35 (13) 29 (14)

Live 37wk embryos. ©27.(11) 34 (13) 27 (14)

Il Norma1 hatchlings 25 (11) 30 (13) 24 (15)
'(NH) » »

14- day-old surv1vors 22 (10) 26 (12) 19 (14)
'Egg shellrthicknéés © 0.215 0.205 6.203
(THICK) . - . | (0.021) (0.013) (0.013).
Hatchling weight 6.6 (0.5) 6.5 (0.6) 6.6 (0.6)
(HATWT) . Lo : ‘
14-day-old survivor 25.0 (2.2) 26.8 (2.9) 25.8 (2.4)
weight (SURVWT) . » o :
Mean food con- 17.3 (1.7) | 18.0 (1.6) 17.5 (1.6)
sumption (FOOD) o ’ ' ' )
g/bird/day _

| Final weight of 200 (12) 192 (16) 190 (22) -
‘males (POSTM) : S ¥ ' o
Final weight of 204 (23). 213 (30) 207 (23)

- Means of Endpoints = Cbpper Hydroxide

’Eggs laid (EL)

41 (14)

- (HS)

36 (13) 37 (13)
Eggs cracked (EC) 1. 8 (1.7) 1.2 (1.5) 1.5 (1.5)
Eggs set (ES) 31 (12) 37 (13) - 33'(13)
‘Viable embryos (VE) 30 (12) '33 (125 31 (13)
Live 3-wk embryos 1 27 a1y 32 (12) 30 (13)
(LE) . ' ' :
Normal hatchllngs 25 (11) 29 (11) 28 (13)
(NH) , - :
14-day-old surv1vors 22 (10) | 26. (12) 26 (13)

T I T R
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Egg shell thickness - 0.215 0.210 A

(THICK) : (0.021) (0.017) (0.014)
Hatchling weigh 6.6 (0.5) 6.5 (0.3) 6.5 (0.3)
- (HATWT) ‘ EERER | L

14-day-old surviver | 25.0 (2.2) | 26.2 (2.0) 26.5 (1.9)
weight (SURVWT) : R '
' Mean food con-' 17.3 (1.7) | 18.3 (2.0) 17.2 (0.8)
- sumption (FOOD) . v ‘
.g/bird/day - . )
 Final weight of 200 (12). 182 (24) 199 (10)
-males (POSTM) . : , B ‘
Final weight of 204 (23) 206 (29) 207 (21)
females (POSTF) : 5 o ' :

Statisticéllz éighificant Endpoints

| Eggshell Thickness

* Dunnett’s

500 ppn -

500 ppm

Male Body Weight

Dunnett’s

None

100 ppm*

* Does not appear.EO'be.treétment'related.

14.

' REVIEWER'S COMMENTS:

Based on a statistically significant

decrease in eggshell thickness at the highest nomihal test
concentration (500 ppm) for both copper oxychloride sulfate
\ and copper hydroxide, -the NOEL and LOEL are determined to'be.\v

106 and 500 ppm, respectively, for both chemicals.

This .

- study is scientifically sound and fulfills the guideline

requirements for,an avian reproduction test using northern

bobwhite. This study is classified as Core.

i
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