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LagofOvipositionTimeandGeneticImprovement  

ofEggProductionbvSelectionIndexMethod  
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Summary  

Thisstudyaimstousethelagorovl郎－SitionLime鮎anaddi8iDn乱‖n「ormationin  

thes。1cctioninde又forfurtherimprovementofeggproduction・Thetraitsusedtocon一  

雨rucしselcctionindiceswercpartiaユeggnumbcrptoducedto150daysofeggproduc－  
tion（PRN），annualeggnumber（AEN），eg宮Weight（EW）andl昭OrOVipositiontime  

往A肛FourintlexequationswerecoれStru亡tedusingdirrerentinrormationfrQmin－  

dividtlal，fullr，halトsibsanddam．SclectionobiecLivesweresingleLraiLseleetionsfor  

AENorLAGandmulLi－traitselectionrorAEN，EWandLAGprcdietedbyHa2・el  

（1943）（H－indQX）弧d－｛empLhorne弧dNordskog（】959）（R－inde叶C血angesin  

geneLicandphenotypic（CO）variancesofthetraitsduetOSeIectionwerecalculated  

by血emethodo‖tdl（1991）andS上柑ndene′αJ・（1993）・   

SinglotraitselectionrorreduetionorT▲AGisnotidealfoナimprovemcn七島Ofegg  

rlumberandeggwcightindicatedbylowcrincreaseinannu且1cggnumberandhigher  

deごrぬscineggweighL・SinglctraiLsele¢LionrorAENgainshigherpesponseinegg  
numt】erbutdecreaseine紺Weight，reSultingtoLot且1gcneticmeritobtalinedfromthis  

selectionot】jectiveis＝n（ttheh晦hest、・alue・   

Keyword＄：DVIPOSiもio∫1Lime，eggPrOdtlCtionTSelccetiQnindex・1邑ylnghcn  

is regarded as ph〉・SiQlo酢eallimit by one egg  

匹rd町．Breedershavenochol鵬tOrange抽ds  

r亡．rSelection becauseofsm8．11variation bet＼＼・een  

birds．How即er，theimprqvementor曙gn11mber  

is alw乱yS deslred by egg prod11CerS t（〕make  
higberproriもOre紺prOduction・   

F打rurtberimprovement of egg produetioI－  

s研eralalternativemethodsh温Vebeやn印ggeSted  
asfollo、、・S：1）ProlongtherecDrdingperiodof  

IntI・Oduction  

Geneticimprovementin egg productjon has  

b8erL eXtenSiYCly studied sinc¢Lhe discovery of  

quantitative那ne血s．Breedlngval11eS乱rethDr¢－  

rore accur射elypre（iicted，andgeneticprogress  

in egg prDductionis dramatic且11yincreased・  

TIlellSe Or（：OnVention且1traiLs h selection ror  

impTOVem6rltOr噌gprOductionhasurgedLowhat  
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hrstegg．LAGi8int摘－CltltCbme8nlagoroす坤0－  

sitiontimev一皿chw8Sdefil博d、by Luい如函L（19  

95） 

To cons汀uct a selectionin鹿Ⅹ，酢netie8月d  

PhenotyplCpar乱m畠tersortlle占etr且itsneedtりbe  

known．The8e parameter＄Were Otぬ払ed rro触  

the王1teTature乱ndpresやnしedinTablel．   

From p且ー且meter5in Tablel，n11merle81m温－  

tricesofplleれOtypicandがnetic（¢○）varianceぷ  

（Vp and＼′。．reSpe¢tively）w8re∵ealeul且ted a占  

follows；  

egg prbducもion．TIIis wi11incr組Se gen飢・雨10n  

interv且1．£OnSe〔luenLly gelleLic progress willあe  

lagl〕eあind．2）SeIectthebirdson the b8Si日O一  

郎rSistenc），Ofl江y，eSpeCiallyafterpeal∈、Ofegg  

prc・d11Ction，pTedieLdby温血圧them且Lie山modQl，  

で出島i畠Pl且u畠ib18，but tlle己‡坤roprlate mathe－  

maもiealmdelisstiユ11射水iTlgねrgenetie′evaltJa－  

tionof仇iscllaraCも訂rOrirIdividu鼓1hens（Miyoshi  

eJα～り19g軋 3）R屯ducetムe8やipo5iti沌inte∫Val  

un血r diff即enと1ightda∫k regimes（MごClullg  

e之αJ‥1967；下町舶f．1981；SbeはongよQJ‥19ぬ  

aⅢdⅣaiもQe～凸～．，1989）．How即町，an8Vide雨  

incr8aSやintotalnumberoregg邑W且SnOtr印Orted  

inth燈SQSele8tiDneXperiments．   

Re℃eロtly，Luc eg¢g．（1995，1996）h且S Char－  

a雨eγi㌢8dthelayingproeessもytlleご1uteht血t富，  

ofwhichlagQr耶ipp8itiontim号WaSr甲Ortedtロ  

be、酢n¢ic delermination且nd migllt be consid－  

er杏din the sel如ti（肌pr嘩汀am f（〕rimprovem甘nt  

Ofe甜画ⅦeLion．Thqpr弼ntpap¢ri㌢ぬStudy  

the appllcatlon of the selectlon lndex msthodology 

ぬhdロrp8ratモ1ag or ovlpo融ioIltim8into tもe  

i－1d路eqp8ti8n rOr rurtherimproYem8nt Of e．gg  

pr8ductぬninlaylTlgl－¢喝  

Ma紬rials且¶d Me仙ods  

Ttle trai短used to c8n8trl】Ct Sel¢ctionindiees  

w即e′p8rtial咽g number（PEN）．annualセgg  

n11mber（AEN），eggWeight（RW）8nd上ag  

ぱovipo＄itiontime（LAG）．PENispartial／egg  

華氾mt）erOr15Pd町50r堵gprOdlletionfr8m仏e   

T舶181．Ph即OtyPiG幽nd8rdd9Vi8tio【S（打ノ〉．  
h即座biliti郎（8【thodiago【机，gO日航i¢  

酢dph帥OtyPic¢Orr81飢ioけS（8b飢¢8nd  
b油wdi合90n叫Ofth8t「ait5l  

1001〔吟．5－ヰ．90D－2．920  

225．05．ヱ50】．丁23  

12．ヱ5日 仇ヰ85  

0．53ヨ  

〕ユ 315研一楓214－1877  

4マヱ50「ミ378－177‘  

鮎朋＝M朗  

Ojヱ9   

一口dl■ －    g  

TberollDWing酢neTalindexequatipncont早i口了  

1ngr山1inr（）r－n＆tionw且Sdefin¢a：  

Jわ．ノユ且Ⅴ′Iあ2P且Ⅳ∫1む3P跳lわ。  

AEⅣβ－b5且Ⅵ′／＋あ8上月ロ∫…［1］  

Ⅲ九epeむ．（i＝1．6）i胃Weigbtjngfact8TSt（〉bees  

timated，tlleSubscriptちヱ，ダ，ガ乱nd工〉sぬndf8r  

indivldu山，ru比扇b，h且1f革ib and d乱m，r¢SpeC－  

tively．Tbe P互Ⅳダi8 m組nOfn1i■ullSibani－  

m庄1s，b£C且uSethcindividualw乱SeX℃1udedfrqm  

itsful】Sib与．TheP且Ⅳ〟i昌mean Orβ1h乱1卜占ib  

grQupSeaChhasれfullSiba山mals，beごauSe血e  

fullSibどrO11pC（〕ntainhgil‡d主vidu且1wa旦Q茸Clud一  

台dfromthemean．   

To5〔）1vethiss81ectionind8Ⅹe耶atioTl，tIほma－  

trixorph鈍Otypic（CO）Ⅴ且ri庄nC¢Sbet補enthd  

mや8Surem帥tSin theiれde渾（P matrix）．抑d  

matrix of cov8Tiance between addi如e酢netie  

v山ueso∫thetr由七草intIleSel¢¢tionobjeeti叩乱nd  

theinrⅣmatlonin tbein血Ⅹequ且tion（′G ma－  

trix）mu凱be es仏blisbed－ The g班計且1P m且－  

trlxhrequatio11「IIwasderiv¢dasfoll（）Wg；  

Tfait  げタ  pEN AEN EW I．A〔1  

PEN lO  〔）．33  0．85 －0．43 －0．61  

A宜N  15  n．73  0．21 0．31 0．54  

RW  白．5 わ．14 －0．10  0．52  0、38  

LA色  白．73 0．40 －0．34  0，19 （I＿4a  

けさ8urCeニMcClun9ef∂／．（1876），YDO8r∂／．（1g88）．  

N8tioef∂／．（爛9）．F8irfull自ndGo〉ゾ8（1990），肌i  

8ndV8nDerW8rf（19g軋Lillp「○＄andWj川01mson  
（柑93），Luc郎8／．（19鵬） 
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I」agr）rOV岬OSitiontime  

UmigvaluesintheV♪andVplthegeneral  

numeriealmaLricesoトPandGcanbeobは1ned  

e且Sily＿Fromthe酢neralParLdGmatriceslthe  

specific P and G matrices were generated for  
f■o11rindexequatiorlSinT且ble2．   

T8ble2．Assign8tiono†ind¢ズ8q＝8tionsusing  
di†forontinform8tion  

彗・軋V掃㍗且、・枕gル与㍉肌脚げf如．rJ年間ん一ー；   
♂  均せ〝れ掴Vれ叫朗・毎脚，刷  

・一三l  士¢触v∫，rれ∫…。  
J 

」仔〃 ′r仰g…。  
け仇－′；  

範．r  

ヰ。。   
1nformation  

tlOn f〕且Ⅳ∫P且ⅣFJ⊃且Ⅳ∬A且Ⅳ山 gWJエAGl  
whered．is柑rianeeofmeahor几1rullSib  

anim8IswlthorlereCOrdperanlm且L d2isvari－  

anceorm8anOfβ1halfSibgroupseachh且S柁  

fullSib且nimals如ith one TeCOrd p・3r animal．  

Thesevarianceswerederivedasrollows：  

トヒぎ粗爪サ2軸Jんち郁 ‘′．控空転・Ⅷ止彗・」－－㌻－－   

Ⅰ．  x  x  x x  x  X  

Ⅰ2  Ⅹ  Ⅹ  X  X  

I3  Ⅹ  Ⅹ  X  
I」  Ⅹ  Ⅹ  Ⅹ  

Select血objectivesⅥ「8reSlngletraitselectio八   

一orAENorLAGandm111ti－とraiLselectionroTa   

eombinatiorLOfAEN，EWandLAG．Thevcctor   

orweightingra由rsw8SObLainedfromわ＝P1〔；u   
rDrHazelind¢Ⅹ（H－index）（Hazel．1943），and   

あ＝リーP1（フC（CG■ P1GC）1CG’」PlGむ■   

ror restrictedindex （Rindex）（Kempth－）rne   

andNordskog．1959），Ⅵrherevisavectororrel   

旦tive econom主c values of the traitsin G．This   

vector was ol〕t且ined b）・SOlving a retrospe飢ive  

ir）dex（V且nVleck．1993）．Tfphenotypicselectior）   

dirferentials（△♪）werepre－SpeCiried且S40eggs．   

5grams and－1honr，reSpeCtively for ALiN，EW   
and LAG，the correspondingrelative economic   

values obt且1ned rrom（l′；）‾1△タⅥ・erel．1，1．6   

乱nd0．5，Where V；is酢net主c（co）varianc郎   

matrixbetw8¢nAEN，EllrandLAG．JnlheR  

index，Iistheidentitym乱Lrix．Cisanか旬maL   
trixwithonesonthediagonala口d allotherele   

mentsろerO．1n thepresent ca腎e′13is二numb¢r   
or Lraitsin G andん＝3isnu血ber oftr且it tobe   
restricted（i．e．EW）．  
Vectororselectionre叩OnSeS†orthetraitsor  
エ interest w打e Calculated by rormula△G＝行‾   

G’む（Lynch andWalsh，1994）．whereiis se－   

lectionintensity assumedtobeequ且1toI，げ′＝   
へノ甘了有isst8．ndarddeviationoftheindex．  

Ch乱ngeSin geneticand phenotypic（co）vari   

9 －   

wherepISnumberofremalesmatedWithone  

male，arLdis且SSumedtobeequalto8．Ea血mat－  

Ⅲg“・且SaSSumedtopTOdu鵡60ffsprmgremale弓  

（柁二牒）．TheⅢ∫ 蟻is additive rel乱tionship  

amongrullsibs＿The恥＝悠is8ddi山erelatioロー  

ship旦mOngh81r sibs，Theた2i5heriはbilltユ′Or  

partialeggnuTTlt｝er．   

T†1eCOVariaheematri3LbctweenadditivegeneL－  

ic valuesof the traitsin the selection obj．ective  

Llnd measuremenもSin theindex（G maLrix）  

hasrollow上ng那neralrorm；  

隼珊．脚 q毎川・隼珊／．j（プ  

拉血潮・毎払・、′ご“・与♂侮血。  
グu 寺肌瓜．iげG♪郡．細hぬ皿  

拘点ル「ま叫た‘V．♪1万緑榊  
当汎掴・範－′r 汀6肛⊥－n  

Ju／＿」√川。＼・けr】／」鋸Ⅳ・け屯んイG  
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anees8rthetraitsduetoseleetioIl即ergenem－  

tio乃SW紺e℃alel血tedbytもeme仇dローanaユytical  

ねTm、Pl且ed倉5CribedbyIbh（1991）8ndStrand杏れ  

甜（玖 （1993）．The caleulation formll旭is as  

follows：  

（c（〕つ variancesmatri〉【thatwas且写Sum七d tQbe  

uncぬn酢ddvergene摘tions 

Re畠山lt＄  

Cumula山eresponse冒inaれnual曙gmumber，  

egg■WeightandbtalgenetiGmeritoverten酢n－  

¢rations8D Slmgle LraiもSeleeLiQn f8rI－AG ar盲  

preserltedirlFig．1．Cumulativere5pOn紺iI川n一  

皿ualegg nu∫nber frr】m LlleIIW8日e如imat弓d to  

belowe5t am亡・r噌払urequ且tio】醸．Tbevalues at  

the tenLh ge爪印乱tic■n WeTe1乳弓，25．9，20．5and  

27・1egg5，reSpeCtivelyねrtheI．，Ⅰ2．18且ndl▲．  

Tllel．didnotshow＄up¢riorth且nI31nimppひVe－  

meJlt Of egg weight o叩r托n gやnerat氾nS．Tk¢  

estimat¢d、′alues at tl－e tenLhgenもration、Were  

4．6amd′4．7gra二mS†orthel．乱nd13，で磨Spee－  

tively．TheT豆WaSeStimate8tαglVethe h1帥痛  

dやギrea5ein egg weigllt W油the v山ueくIf 臥2  

gram日放l酢neratiotlten．Tローalgeneticmerit at  

酢neTaLi亡In k¶Wa畠eStjm畠ted t（〉b8d虻矩代打t a加ng  

浄 ーnb卜＃－1㌔（i－1）   
－  ㌔（i）‘㌔（i－1）十  

わト】㌦ト】）句  

WIlereV。吊i＄agen融i亡（eo）varianc官等ma－  

trixpfth挙止altsatgen℃r8ti（〕ni．thati弓ehanged  

by由1ectionatthepreviousどen訂ati由＝－1．The  

わトIisaveetororinde二XlⅣでigIl七susedr8rS如8e一  

曲n a土．generatiorli1．Theた＝i（i一方う：iis  

ヒhe s¢le8tioniTltenSiもy andぷi＄the ab畠Cissa且も  

Lhetrunc8tion poht．T九ey且1u8SO‖己桓rvaripus  

眉electhn pテ0匝綿i（～n3Were ealculated and t8もu－  

1atedbyltoh（1g91）．でもechange、OrV，matrix  

乱tgener且tion∠duetosele℃tio【1w且βe良1Ⅲ1ated且S  

Vタ｛．j＝Ⅴ．‖，十Ⅴ．・Wllere V∫is豆nviroIlment  

1 2 3 4 】5 1 7 B 9 1D  
G即沌raliorl  

†   】   l l l  ’   ■   l  

G田Iq・a扇on  

Figure T，Cumul8tiv8r8SPOnS8Sin8nnu8L8ggnumber，e9gVVeight8ndtot81genetic  
m轡ritQVert8n9erleT8tion＄tOSin9l8tre［itse）eGtionfoT’LAGinfourindex  
equ8tionsり】‾l4）′（S8I舵tjohjntonsitY＝り 

1〔〉   
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Ann皿1e鎧number（egg）  ≠  
／お≠ヂ  ♂クー‾  

逐  
→■・→－  

■・一  

1Z 3 4 5 6 7 8 910  
GeneratiDn  

8 1 5       】 0 10  
Gen亡ra【ion  

Figure2．Cumu［ertiv8reSPOnSeSin8nnu8leggnumb8r▼eggW8jghtandtota198n8ticmerit  
overten g8ner8tionstosin9J8tr8itselection for AENinfouriTldexequeltions  
（】1～l4），（Sel86tjonint8∩8ity＝1）．  

eggnlユmber，eggWeigもtandlotal酢netiemerit  
tosingletralt Selectionfor AEN．TheI］1SeX 

pecもedい〕glVe tlle higbest responsein annu乱1  

egg number ovt！r ten gen8rations among fouT  

fourequationE，．OrWhichthe highestvaluewa日  

22．4rort毎Ⅰ4andthelowestvaluewas13・2for  

Lh（∋11   

Fig．2pr醐ntSCumulativerespon5eSiれannual  

To【dg6n頭cme「j【  

、、  

ぅ爵  

′威㌢  ㌔′   

♂  

／  

／〆   

．イ／  ′  

1 2 コ  4 5 8 7 8 8 川 15  

E8gWdght（g）  、∴ン  

5       7          10  

Genera【ion  

】 2 3 4 5 t∃ 7 8 910  

G印即atioll  

Figure3．Cumu［8tivcresponsesin白nnu8l89gnumborleggW8i9ht8ndtot81gen8ticrnerit  
overteng8neratiQnStOmULtipLetr8itsele6tionPr8djctedbYth8H－indexinfour  
indexequations（l．一l4）．（Sel8Ctior＝n【即Sity＝1）．  

11   
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叫u乱ti‘）n畠脇机 Howev8r，もbe hiかe如d餌reaS戸  

山eggⅥ・烏igbt、WaS alsQ¢Stima馳d rrom t王旭Ⅰ＝  

re弓ui血gt8tO旭1酢ngticmerit estim8tedrrom  

theIL W舶nOt the highest value comJ）乱red tp  

Otb追r tllree equation乳Ac80rdi】lgly，theeumlト  

18日ve respon怠やif】ann11aleggI】umbeT at the  

輪nthgene紬ti抽WaSeStimatedtobe27．2，2臥6，  

2胤7且nd26．2eg酢rO＝hゼ1－．12，13乱nd】1，rQ－  

与peCtively．Thecorre坤OndiJlg・Ⅴ且1ueB払rcumリー  

1乱tiveresp¢nS畠ineggwelghtatth℃、捷ntIlg色ner・  

且Liom ¢StimaLed rとom thes8 e耶8ti叩S Wem  

－5．5，－5．5．4．3and－4．2．琶ramS．Totalge一  

顧iemerit，W耶妻Ll，28．4，22．8泉nd22．Of肝theIい  

Ⅰ望，Ⅰ慮餌IdI4t reSpeeLively 

F隠3sho鵬七u血ulativerespひnSeSin a血nnal  

弓ggl－umbモr，eggWeightarIdわtalg印eti℃merit  

tomultiLraitseleetiて）npredietedbyth8Hind叫  

eⅦmtll融iYe re叩m写eim8nn1181曙gnumb8r乱t  

the t¢nthg印モration e離1mated rroln仇eIIWa5  

higberth且nthatfromtheI2WithcbrreSPOnding  

v乱1u8S Or23．9邑qd漁2¢官g芦．Sim血rly，th818  

sli面ed艮uperior thanIdl11r閃pen釦ih annlはi  

egg number．Cu叩ulative respons①S e呂tim古畑d  

fmm thせⅠ急andI4Were28、2且nd27．5eggs，re 

印eCかely，bやin嘗higherぬ且n、th¢gef州mth鰯I1  

8ndIz．ⅠIowev町theIl白．ndl賃′Showed＄up如0で  

th且nIさandl。1ni出自mvemehtぱe由Weight．  

Amountor decreasein曙gWei如い如極針厩曲  

generationlVaSe怠timated10belliがl由rinth8Ⅰ8  

秩ndIlthapirl血eT▲andT臣．The dif鮎柁nCe be 

tweerlthella】1dI2in叩mu18ti叩アe5pOnSe血egg  

Weight at the t印th genやr丘tiDn W且SO・24gr泳mS  

inrronLorthel琶．HowセY町Cumulat主9ereSp9n貰e  

int8talgenetie血eritwasthelligわestforttlelユ  

0V、ertell酢neratims＿   

Whenzeror8叩OnS¢iTleggⅥreigもtw鮎reSrrieト  

¢d by the Rindeま，the e6tima亡白d陀畠pOnSei乱  

annualeggIlumber w且＄preSentedin Fig．4 

Tb811ぶhowed re18止velythehighestrespomsやin  

annuale官gnt】mber乱m（】ngrOnrequatior】5uSe、d 

Therer（）re，the highest responseintptalぎenetie  

me抽couldb′eeXpeCtedfromtbis、eqtユ往t通n．Tlle  

lヰW且SeStlm且亭edtoglVe thelDW¢StreSpPnぷein  

如nualeggnu血beramongfourさquatic・nS 
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Fj昏ure4．Cumu18tiv8r朋POnSeSjnさnnu818ggnumberovertongen8r8tion5tOmuLtrp18、trait  

s8l8Gtionforpr8djGt8dbYth8R・in加太infourind8メequ8tions（l．～l4）．（S8旭ction  

jnt8nSity＝l〉．  
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be血ree【】theset肌・OtraltS．Asaninreriorproperty  

ofslngletrait＄ele℃tion，thchighestresporlSCin  
annual numhor of eggs can be expected frum 

Lhe equation】い the highest d紺reaSein egg  

weightmus土be指cedrrnm仙sequation．T吊s  
res111もedtotheequationI】is口血e叩eCted紬glVe  

thehighesttotalgelletiemerit，eXCeptrOrSOme  

firsLgeneration5（Fig．礼   

Single trait sciection far annunl number of 

eggsorlagorovlpOSitiontimebpthre旨ultto山一  

亡reaSeineggnumberbutdecreasein鴨gwel帥t．  

TheecDnOmicbenefitobtainedfromsingletraiL  

selectionis thererore trivial．M111titrait selec－  

tion predictedby thゼHindex showed that th8  

eql｝ationllisnotsuperiorth乱nequationsI3and  
ldjnimpr馴・ementOfann11al曙gnumber，butiも  
issuperiorthfulthosetwoequatiortHinimprove－  

ment of egg weight．The comparison between  

thellandI2ShoⅥ・SthattheIllSinferlortoI21n  

lmprOVementOf喝gWeight，butsuperiorthan  
Tzinimprovementofannualeggnumber，This  

proper吋Of adj11Stment ability or thβHindex  
gavごthehighestresponseintotalgenetic－neriL  

l’orLheeqtlationIITheeql⊥ationsI3andI4raj】  
toimproveeggweightevenrailtom餌nはinthe  

initialeggweightinLheHindex．Thesupefior－  

1tyOr止ellOVerOtherequaもionsisalsorerlected  

intheR－ir】dexしhatthe紳1ninannuaLegどnum－  

berfromtheI．is已ⅩpeCtedtobehigherthanthat  

rromoth町thTeeequ且tions（Fig．4）．  

1nconclllSion，theu8eOrlagofovipositiontime  
asa seldction objectivein sl叩1e traユt Selection  

programis noLidealrorimprovem帥t Of total  

number or egg8．eVenlligher de¢reaSein egg  
weightmayoccur．However．theincorporatioTl  
nrlagorovipositiontimeinto8eloctionindex貼  
m additiロれalinformaLion would桓expeeted to  
givehigher㌧Selectionrespomsein紬talnllmberor  
eggsasthere8Ultorl且∫gerreductionorovlpOSi－  

tioninterval，buts】i帥tlyhigh¢rdeereaseinegg  
weight主salsocounte柑eLed．Howe、・er，thecom－  
pensative adjustment between the galnln egg  
numberandtlle180甜ineggweight由vesbigber   

Di畠CuSSion   

lnthelTl¢dernlayer．he丁場且reeapabietDla）r  
egg5almosteveryday▲Thisimpliestllattbere  

isnQgenetiediffer七nCebetweenhensrorfurthcr  

iTnprOVement Or色gg produetlOn The remaユn  
cbara（血rofpgglaylng13timeinLervalbetweeれ  
0、71pO由io略TheLAGisderin8d江Smeandif－  

re王・enCe Of timeinte丁場1sl沌tWeen OVipositlons  

within acl11tehfromfhecircadianrhythm．Se  

lE，Ction ror reduction of T，A（‡is therefore theo一  

代ticall）・eXpeCtせd toimprove egg produetion  

†丁†）WeYer．reSultsorthisstudyshowthatsing18  
traitsel如tionforred11Ction ofT．AGisnotideal  

forimprovementofeg・gprOductionasindicated  
bylower respon8ein血nualegg number and  

higherdecreaseineggweightcompar8dLonther  
seユectionob擁tives．ⅣkCIungegαヱ．（1976）and  

Sheldonetal．（1984）succcededin decrease of  
ov岬05itiDnintervalby selection｝ but theim－  

provement of totalnumber or eggs w且S nOt  

apparently reported．Thisindicates that the  
rpductlp爪in ovlpOSitioninterv且1i虫not扇mpユy  
associated with theincreasein LoLalnumberof  

eggs．丸icC】uれg2！αエ，（1976）showed thaLthe  

n11rnberofpausedaysaT－dabnormaleggswere  

increaBed鋸＝＝eSult ofthe decreaseinoYlpO昌i－  
Lioninlerval．MoreDVer，Selectioh r・⊃rreduction  

ofbvipoETitionintcrvalisofter・aCeOmpaniedthe  
decreasein egg weight bec且uSe the time ror  

albumenaccumulatiorlintheovid11etisredueed．  

Theseractssuggeぷtt血色talthougblagr）rO机pOSi－  
tion time can 加 e呂LilTldted rromaveryshort  

peTiodin the early pro（lu（揖on stage，theselec－  

tionforrcductionofovIPOSitionintervalshould  
becoincid守口は11yconsideredwith（元hereggprロ  
d11Ctiontl・aits．   

Singie trait selection for annual egg number 
isexpectedtogl叩LhehiglleStreSpOれSeforthis  

traitamongselection objeeti、・eS＿However，neg－  

ativeresponseineggweiglltaSafeSultofinten  
siveselectionfori汀CreaSeOr曙gnuml）eri昌COun  
teracted owIng tO ne紳tive酢netic¢Orrelation  

ほ  
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代SpOnSeintotalgeneticmeritortbesetw8tra主ts  

for theindex eq11ationin whichl昭OfovIPOSi－  

tiontimei8irlCQrPOrated．  
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放卵時刻のずれ（LAG）を用いた選抜指数  

による年間産卵数の遺伝的改良  

キィウ ミン ルック1・三好俊三1  

口田圭吾1・光本孝次2  

1帯広畜産大学家畜育種増穂学講座  

（北海道帯広市稲田町）  

2岩手大学大学院連合農学研究科  

（岩手県盛岡市上田）  

本研究でほLAGを選抜指数に組み込んだ場合の産  

卵性に対する選抜反応を検討しナこ。選抜指数を構成す  

るために用いた形質tま，初産から150日間の産卵数  

（PEN），年間総産卵数（AEN），卵重（EⅥ－）及び  

放卵時刻のずれ（LAG）である。これらの形質に対  

して異なる情報（個体，全兄私 半兄弟及びdam）  

を用い，4つの選抜指数方程式が推定されたゎ単形質  

選抜はAENあるいはLAGに射し．多形賀選抜はAEN，  

EW及びL．互Gの相対的経済価値に某ずき指数で行わ  

れた。多形質選抜からの選抜反瓜まHazel（1943）（H  

index）及びKempthorneandNordskog（1959）（R  

index）の方法を用いた。また，選抜による各形質  

の遺伝及び表型分散共分散の変化はItoh（1991）及び  

Strand即et山．（1g93）の方法を用いた。   

LAGに対する単形質選抜では，年間絶産卵数がよ  

り低い改良基であり卵要がより大きく減少すると推定  
された。AENに対する単形質選抜における年間鵜匠  

卯数はより高い改良嶺が推定されたが，卵重の減少も  

大きく推定された。すなわちト総合的な遺伝メリット  

は，この選抜目標で必ずしも高いものではなかった．   

AEN．EW及びLAGに対する多形質選抜において，  

両予耕法におけるLAGを含んだ方程式（l2及び13）  

での年間産卵数の選抜反応はⅠ．AGを含まない方程式  

（【巳及び14）によるものより高く推定された。H  

indexでの卯歪の増加量は，Ⅰ2及び13方程式が劣る  

ものであった。しかL．総合的な遺伝メリット比  

12及び13でⅠ2及びⅠ4より高い反応が期待された。   

キーワード：放卵時刻．産室札選抜指数，産卵鶏   

胃大研報加（1997）こ171～179   




