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"Avian Reproduction T est"

INTRODUCTORY INFORMATION

Prerequisites

Water solubility
Vapour pressure
Avian dietary LC50 (See Test iGeline 205)

Guidance information

Structural formula

Purity of thetest sbstance

n-Octanol/water partition coefficient

Methods ofanalysis for the gantification ofthe test substance in the diet
Chemical stability in water, liglind indiet

Results of aeady bialegradability test (seBest Guideline301)

Qualifying statements

This Test Guideline cannot be usedHighly vdatile or unstable fistances.

Thetest substance should possess characteristich allow uniform nixing in the diet.
A carrier of low taicity to birds may be used #nsure uniform ming.

Standard documents

Seereferences (1and (2),Section 4, Literature.

2.

METHOD

A. INTRODUCTION, PURPOSE, SCOHE, RELEVANCE,

APPLICAT ION AND LIMIT S OF TEST

Definitions

NOEC (No observed effect concentration) is theximum treatment level used in a tebicl
produces no adverse effects.

Users of this Test Guideline should consult the Preface,
in particular paragraphs 3, 4, 7 and 8.
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Basal diets the breeder ration (for dtk) or starter ration (foroung birds), appropriate to the
species, that meets thetnitional requirements of the birds.

Eggssetare the eggthat areincubated, orall eggs produced except thosghweracks and
those removed for egghell thickness measurement.

« Reference substances

No reference substances azeomnended forthis test.

e Principleof thetest method

Birds are fed a diet containing the test substance in various concentrations for a period
of not less than 20 weeks. Birds arduced, by photperiod maniplation, to layeggs. Eggs
are collected over a tereek period, artificially incbated and hatched, arde young
maintained for 14 days. Mortality of adults, egg pobdn, cracked eggs, egg shell thickness,
viability, hatchability and effects onyoung birds are compareditiv the correspaing
parameters in the otrols.

e Conditionsforthevalidity of the test

— The matality in the catrols should noexceed 10 per cent at teed ofthe test.

— The average number of-tldy-old swvivors perhen inthe cantrols should be at least 14,
12 and 24 for mllard dek, bobvhite quailand Japanese ajly respectively.

— Theaverage egghell thickness for the otrol group should be at least 0.34, 0.19 and
0.19 mm for mallard dik, bobvhite quailand Japanese dil) respectively.

— If the recomnended cocentrationscheme is followed and reffect on reprodttion is
detected, thaesults may be reported #ise NOEC being greater than the highest
concentration tested.
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— There must be evidendbat the concentration of the substabeing tested habeen
satisfactdly maintained in the diefit should be at least §&®r cent of the nominal
concentration) throughotite tesperiod.

B. DESCRIPTION OF THE TEST PROCEDWRE

e Preparations

Suitable facilities for rearing birdpreferablyindoors, arenecessary. Theseclude
mechanisms for googentilation, temperata, humidityandlight control, as reqred. Artificial
lighting should approximatine dajight visual spectrumand be autoatically cotrdled. A
15 to 30 minute transition period at daamd dusk isecomnended.

Birds are randomly distriled to test and otrol growps. Test and edrol birds should
be acclimated to the facilitiesd basatliet for a minimum of two eeks. Incompatible birds
may be re-arranged during tfiest week ofacclimation.

A population ofbirds should not be used if more than three per cegittedrsex die
or become debilitated during the acetion period.

Equipment
The following equipment is necessary:
— acceptable, clean pens oitahble capacity for breeding of birdsd forrearing ofyoung
birds. Clearlitter may be sed. Brooder pens for youbgds shouldhave a terperature

control device

— acceptabléncubatorsand hatchers, preferably with automatic paratureand humidity
controlsand a device for turning eggs

— acceptable equipment for storing eggs at a constapetatareand humidity
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e« Experimental animals

Selection of species

One or more species may be usedthis test.The species should be selected in
accordance with the purpose for which the test is being cmadTherecomnended species
are mallard ducki(nas platyrhynchds bobwhite quail€olinus virginiatu3 and Japanese quail
(Coturnix coturnix japonica The recomnended species amasy torear and are widely
available. If species other than thoseomnended are used tification should be ade in the
test report. Birdean be pichased or reared in theboratory. Birds should bexamined and
should appear to be free of diseasdinjury. All testand catrol birds should be from the
same population of knowrarentage. Test mallardaks and bobhite quail should be similar
in appearance toild birds of the species.

TABLE 1: Recommended Conditions fokdult Birds

Age atthe beginning Age range Minimum
Species otest within a test flooarea
of pen perpair*

Mallard duck 9-2 months + 2 weeks 1 nt
Bobwhite quail 20-24 weks + 1 week 0.25m
Japanese quail wx + 1/2 weeks 0.15 m

* If larger groups are used, the floor space should treased in proportion.

** |t is recommended that Japese quail be proverrdecers (see Table 3) before use intibst, so as to reduce
variability with this species.
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Housing and feeding conditions
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Adult birds should be maintained with good ventilation at 22 +&%€ 50 to 75 per
cent relative huidity. Table 1 givesadditicnal caditions specific tahe different species.

Except for the absence tast substance in the diet, environmentald@tmnsare the
same for both the acclation periodand thetest periodThe use of cheicals or medication

should be avoided whenever possible, but shouleerted vaen used.

Any distubances that maglter the behaviour of the birds should beideah

Environmental conditions faeggs and younbirds are given in Table 2.

TABLE 2: Recommended Conditions for Eggsd Young Birds

Mallard duck
storage
incubation
hatching
young,first week
young,second week

Bobwhite quail
storage
incubation
hatching
young,first week
young,second week

Japanese quall
storage
incubation
hatching
young,first week
young,second week

Temperature

C

14 - 16
37.5
37.5

32-35
28 - 32

15- 16
37.5
37.5

35 - 38
30 - 32

15-16
37.5
37.5

35 - 38

30 - 32

Relative
huidity
(per cent)

60 - 85
60 - 75
75 -85
60 - 85
60 - 85

55 - 75
50 - 65
70 - 75
50 - 75
50 - 75

55 - 75
50 - 70
70 - 75
50 - 75
50 - 75

Turning

ptional
yes
no

ptonal
yes
no

ptonal
yes
no

The tenperatureand hundities given are for forced drafbicubatorsandhatchers. In
still-air, gravity-vented incubators and hatchers, temperatures should be 1.high2t@nd



206

page 6 "Avian Reproduction T est"

relative huridity should be increased by about 10 per cent. At high elevations, higher relative
humidity is necessary. Temratures in brater pens should beeasured at 2.5 to 4 cm above
the pen floor.

e Test conditions

Diets containing test sultances

A minimum of three dietary concentrations of the test substance is required for the test.
The cmcentrations to be used shouldased upon the rd&iof adietary LC50 test (see Test
Guideline205). Thehighest concentrations should approximate one half of the.L®wer
concentrations should be geometricafipced dractions ofthe highest dose (e.g. Hid 1/36
of the highest doseThe naximumrecomnendedtest concentration i$000 ppm.

Diets containing the required amount of the test substanqeeg&red by niformly
mixing the appropriate amount of the test substance with the basal diet fbrestlitig birds.
Uniform distribution of the test batance in the food is thegiterion forselecting the method
of mixing. Typically, acarrier of low taicity to birds is used tensure uniform distribution.
Carriers should natxceed 2 per cent by weight of the diet. thaarier is sed fortest diets,
the same vehicle should be addedligis of birds in the edrol. Water, corn oil or other
carriers for which there iselt docunented evidence thtitey do notnterfere with the ticity
of test sbstances are acceptable. Experimentdlfjcation is reqired for carriers for Wich
there is no wll-docunented evidence of non-interference.

No test substance, bence naarrier, should badded to theliet of young birds.

e Performance of the test

Birds may be kept ipens apairs or as groups of one maled two (bobWwite quail
and Japanese gjl) or three (mallard dik) females. Other arrangements areerotuded if
justified. Controland treated birds are kept under the same ex@#eahtonditions. For tests
with pairs, at least twelve pens of birds should be used for eachrteshiration and for the
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control. For tests with grps, atleast 8pens of rallard deks and twelve pens of bdtive
guail orJapanese @il should be sed for eackest concentratioand forthe catrol.

The test begins with exposure dest birds to diets containing the test substance.
Exposure of adult birds to the test substance mustritmeaous throughouthe test. Naest
substance (and hence no carrier) shouladded taliets of young birds prodad in thetest.
Clean water should be available ldatum.

If the test is conducted in the preferaatificial indoor environrant, birds should be
held under short-day nditions(seven to eight hours light per day) for eigleeksafter the
test begins. During the time the dark period should not be jpiiedrrhe phojmeriod isthen
lengthened to 16 to 18 hours of light per day to bring the birds into breedinlisoos. Egg-
laying should begin two to four weekfter the photoeriod islengthened.

If the test is conducted in an outdoor environment, thendinof thetest should
correspond to theaturalbreeding season of the species ateise location. Birds should be
exposed taliets containing the test substance for at leasteéekdyeforeegg-laying normally
begins.

For either environment, the test should be continued for at least eight, \preferably
ten weeks, afteegg-laying begins.

The test substance concentration in the diet must not lutmev 80per cent of the
expected aacentration after théirst week of theest. During thdirst week of thdest, diets
containing the higheahdlowest concentrations shoulddrealy sed immdiately after thanitial
mixing and again ithin four hours of replacing witlneshly mixed diet, unless the stability of
the test substance in the diet can be adelyudemonstrated. If all analyses aithiw 80 per
cent of expected ogentratias, no furtheanalyses are requiredndthe test diet should be
renewedrequently enough t@nsure maintaining the concentrations.

If either set ofinalyses indicates that concentrations of the test substance in the diet are
less than 80 per cent of the expectatteatration, adjustments must bade taaise initial
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concentrations or maintain tlaetual concentrations by more frequ renewal. Additional
analyses during the second week of the test should be cteddo ensure that thejustments
have achieved the 80 per cent goal.

Regardless of the stability of the test substance in the diets, food in the pens should be
renewed on at least @&ekly basis. If a substance is stable only to the extent that diets would
need to be renewed daily, ttest may be inappropriate.

Once laying begins, eggs should biecteddaily and marke@ccording tgen. Eggs
should be stored aset weekly or every ther week forincubation(see Table 2 for calitions).
Prior to incubatiorall eggs should be candled to detect cracks. Cracked eggs should not be in-
cubated. Eggs set for ifzation should beandled again after six to eleven days to determine
viability.

At least twoeggs from each pen, designated in advance (e.thithendtenth eggs,
or all eggs chected on days 520, and 35 of layg), should be measd for eggshell
thickness. Cracked eggs should not leasmed, but their numbers should leeaded. Eggs
should be opened, washed out, driéith ihe meroraneintactand neaswed at three to four
points around the girth.

Eggs should be transferred from ibation conditions to hatching conditions on day 23
for mallard deks, day 21 for bobwhite quail and day 16 for Japanesks gdatching should
be completed by day 25 to 27 for mallard ducks, day 23 to 24 for bobwhiteagd day 17
to 18 for Japanese g

Hatchlings should be housed in groapsording t@en of @igin or individually marked
and housed tether. Hatchlings should be maintained on appropriate diets (free of test
substance) for 14 days. Temperatarel humidity for youndirds are given in Table 2.
Preferably, lighting should be on a diurnal basis (e.g. 14 hours of a light, 10 hours of dark) with
a 15 to 30 minute transition at daand dusk; ther lighting regimes are acceptable.

Observations

The following doservations should beatke during théest:
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— mortality andsigns of toxicity: daily

— body weights of adiis: at start ofexposureperiod, prior to oset ofegg laying, and at
termination of study

— body weights ofyoung: at 14 days of age

— food consumption of adults: one or tweekintervals throughouthe study
— food consumption ofoung:first andsecond wekafter hatching

— gross pathologicaxanination: all adultbirds.

Residueanalysis of selected tissues may be useful pdatigufor test substances with
a value of log P(n-octanol/watdngher than 3.0.

3. DATA AND REPORTING

e Treatment of results

Test groups should be indivally compared to the otrol group by a statistical
procedure designated in the study plan. Any generally acceptatidgical method, such as
analysis ofvariance or other applicable methgilgen in reference (8) may be us@dalysis
should includghe parameters given Trable 3 andlso, if pasible, the percentage loéns
laying eggs, the body weight of adult bimtsdthe body weight of lday old swivors.

e Testreport

Thetest report should includde followinginformation:
Test substancehenical identificationdata

Test aninals: scientific name of species straige of birds at beginning tafst (in veeks
or months), source of birds, any pre-treatment, etc.

Test coditions:

— housing coditions: type, sizeand naterial ofpen, pen teperatures, approximate test room
humidity, photperiod, ventilationand any changes rihg thetest
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TABLE 3: Normal Values for Reproduction Parameters
Parameter Mallard duck Bobwhite quail Japanese quail

Egg production - nubver

of eggslaid

per hen(ten weeks) 28 - 38 28 - 38 40 - 65
Percentage of cracked

eggs 06-6 06-2 -
Viability (per cent viable

embryos of eggset) 85 - 98 75 - 90 80 - 92
Hatchability (per cent

hatching of eggset) 50 - 90 50 - 90 65 - 80
Percentage of hatchlings

that survive to 14 days 94 - 99 75 - 90 93
Number of 14day old

survivorsper hen 16 - 30 14 - 25 28 - 38
Eggshell thickness, mm 0.35-0.39 0.19-0.24 0.19 - 0.23

*  These values are typical, but natcessarily represttive for all facilites. If control birds do not meet or cosely
approach these values, the test procedures and conditions shouldsbepted for potential problems.
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— description of the basal digtcluding source, comition, manufacteer's nutrienainalysis
(protein, carbohgirate, fatcalcium, phosphorus, eted any suppleantsandcarrieraused

— test diets: method of preparation, bem of cocentrations sed, nominaland (where
determined) meased dietary cacentration of test substanceeath levelassay rathod
used to determine actual concentrations, e of nixing and renewakarrier (if used),
storage coditions, nethod of application

— acclimation pr@eduresand rathod of randomlyassigning birds to tegiens and any
rearrangements due itacompatibility

— number of birds pegpen and number oéplicate pens per aacentration levebnd for
controls

— methods of identification afggs andirds

— conditions ofegg storagancubation,and hatchingincluding tenperature, huidity, and
turning frequency

— names of toxican(if any) wsed as reference substarmed nethod of preparation of test
concentration,

Results:

— freqiency, duation, and description of signs of kicity, along vith severity, numbers
affectedand any rerasions

— food consumptiomnd body wights for adult@and youncpirds

— details of gross pathologicekaninations

— results of residuanalysis (if performed)

— egg prodation, eggsset, viability, hatchabilitfincluding normal hatchlings), survival of

young, anaggshell thickness (in summary by concentration level amddbpen by week
for the testperiod, preferably intabular form)



2

page 12

4.

1.

06

"Avian Reproduction T est"

methods of statisticalnalysis andinterpretation of results
NOEC and antatistically significant effect levels

anything unusual about the test and other relé@vimnination which mighthaveinfluenced
the results
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