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I[rnoDuorxotr

fho brccdcr of 
""11'-polllnatcd 

cnops l,n 6cnem1

la faocd rtth tro maJon pnoblensr (e) thc cholos of
thc baot parantr for }rybrtdiratLon and (b) thc gelce-

t!,on of bcat argnogates rlthLn thtae hfbrld progonlee,

![ho o]roloc of the parenta nay bc an obvlous ona ln
&allng rlth rturply lnhartted eharactcns Ilks rGolc-

tgnor to aoma dlgcatosr but uhon the prLnolpal ohatpao-

tor ls a oouplcr ono, the choloe of tho pan*nto ta
not caayr

Th. lahcrltanoc of ylcld l.s omnplar. It ls oortr

dlttonod by a lar1go nunbcn of faotons r*roso aqpncrslon

ls algo aubJeot to thc cffoot of the snvlronuasntr f,hs

Lndtvldual gcnee can no longu bt atudLcd oepa:ratcly

and alao honc tha offcats of the cnvLnormont must bc

ecoountcd f,gr.

fo oopc rtth auoh a rttuatlon, Ecveral ctatlattoal
eppnoaohca ha.va becn d,cvolopod,. Inatead of f,ol1orlng

thc lndtvldual gono61 hcrc gono aotion may be c:c-

prcaaed 1n tclirs of uoansr ylrd.ancaa and ooya:plenocs.

Based oa thcac nrthodsp tho oombl.nlng abllity snd

herLtabi.ll$ cctfuBtor nay ba studtrd and thts Lnf,or-

natlou uttrx.rsd to dcvlac th* best and noct afftolcnt
bmcdLng mthod rhloh raay be ulcd.
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h lFtflut rtq& rrr nrfirtrhu on trJS0 Ig ltnrr
rqmnrf.t rlrrm oilBrtil of rbrl vufrtl,c to er-
trd,* er 6*IJL#ngr (fl Ur&fitr effinarry rsfi,lttr
sf yLfdr {e} H,trH.Il,E eftLrrtrl la bnord rt
Etrilr r;lrl raa t3l grdllr rrrosirEtu cf brul.
mlm rilth ll,rltr



BEVIEII tr IJTENASUNE

Cublnl.nn AbiXItvre

ltor? fnaqugntlif nore dcglrebLo aegno6atel are ob'

tg:Lrtcd frm sertaln Gilosase tban othons, $om varlctJlr

eno good percatar c& Judgod by tbplr abtJ;l'ty to traur-

Ei.t hfgh ylald end Ereltty to thslr progony tn onoasell

rhancar ptharo ena leas dorlrleble ' Alt'hougb the treor-

tanoe of EonblnfuU tbt}tty hnp bocn hour and epplt'cd

for nnnpr ycara ln thr brcod.ln6 of hybr'ld corll atudica

l.a rolf,*Solllnated onopl havr boen 1rltfttd'
fh6 dlffaronse fn the ablEty of sora lnbrcdr to

oouhlnc rclI ln orrorrca r&e otudicd by Spneguo and

fatun l&n pr 931-f2). thsy dj'rtdsd omblntng abtltty
lnto tro oatagorleal gucr*l and epcaX.flol end sffmcd

thc follorllrg ahflnlttorar f,ht tsm rgcncnal eotlp

blnlng abtlltyr rrc usld to doalgnatc tha a,vsmgo lrcr-
f,oaaenoc of a U.no ln lqybrld so&tnatLonsr

Ehc torn nspoolfte coubtnl"ng ablXl,Wo rao uacd to

doslgnnto thoce orosscs ln rhl.oh oortaln Eabt4gtlons

do mI*tlvcty brttcr or rorrc thsr oUncng on ths ba[lt
of tbs avcrcgt lrcrformnoc of, ths linre LnvolYed.r

Ermlagton (9t p" 36*3?) rat sne of thc f;lrrt rho

rryEmtrd tbst an analyrls of ohrlreEtem rhloh souli ba
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atudi,od Ln an Fg Fopulatlon nay be usaful !.n pmdlot*

lag t&a raluc of e gLven cFoail although lt had dia-
ttnot lt^ultatlona rlth run1roat to obara,etcno Ilka
baktug quelltyr rhLch could not ba otudlcd ln an F2

goaonatfon.

f,arlan g! gI. (L0, p. 198-199) mdc pcr.bnpe t&a

uost ertcnglve stuff lnvolvtag a tstal of 3?8 strsarct

fn aB rarlatlcfl of barlcy ln ell pocclblc sonbr.natf,oae

of tro aasb. Sboec crossst rsa6 oamled ln bul& plota

r,lth no lelcotloa unttl thc atehth gcucnatlon aad thon

tpaoc pla,ntrdr Plant geleotlour rcnr thon,m,dc fnoa

ocoh 6rosa tsd teatrd ln pnagony rors ths ncxt fr&r.r
$lam srob rertoty ra,r GroEred rtth thc othcr. lTt tht
potontl,aL of csoh valrl.cty ar a parcnt l"n orsoclorl oould

bc dotonoLncd firon the evonaga ylcld of tho scLeotlono

nads tn oroasrs tnrolvtsg resh pn:ront. Sbo variattor
Atlrol 0lub X*r"tout1 Utnlel tncblr &nd Bandrsl prgr

&roed &$ Enufuq1ly bfgh p.roGntggs of aupcr"lon gclco.

tloac. thc oroafad tnyolvtng O!,rbnon produecd vrry f,ar
lqpcr.t or mbattoan. 3@l vartr etLos that hEd not boon

auffial,outly pnool,aing la nu,lrscz.T tcata to bc grorn ta
Elote rorc found to bo allrrl,or parentc.

Xmar (12r Pr 20$-aS6) rtudtod tbc crtcnt of
hctanosl.s for aunber of heeda per plaatr aaoda Inrr
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har& relgbt por soedr and ylex.d per pXnnt bstreen aX,:r

Eroagon Ln banloy.

As rn ayora6o of al.l oroitoes ths Ft clooodsd thc

evcmgo of tlcc pareuto W B.3t in nrrnben of hcedo por

pLant; 11.S ln numbsr of *toda pcn hrodr b.# tn

rclght per aecdl and 3?.3# tn yLeld pcr plantr

ths *vcnega yl.eld of glx stfoooos' tn Fe ead P3 ln
ropltoatrd trlal.ol orGtodod ar 8n avorcgc of tha

parantr by 8t# anit 131 rcaptettvcl;y. Iu F4 thc ercnago

tnsre*;g Ln a rlngla y6ar tcst tu # oTorl t&c avrragc

e.f ths pancntBr

Bacad ou l&ece gtudfusr lt ure ruggtrtadt thet thc

sr.rrrge yLtltt Inffouoanoe sf diffcrcnt crorret nny bt

dotuulud by Esa,as sf, ropHea.tcd ylold tr.Lalc tn Sg

or F3 geanr.atlonr and suoh yltld trlels rey bc uccd to

dlsoard thoga Grorsos ubleh arcc aot pclforutag ro11.

Irltoa (]'lu p. 67L-4.78l studicd tbo brrlk Far F3

raa f4 populatlons of 85 roybttn srot;oa grora ln rtp-
X;loated tr{e,Ig Ln cucocaslvo yoars snd cvaluatad f,on

tcod yioldp datc of naturl,tyr plnnt htlght and lodelag

rsatatnnec ln ooqperr.Eon rlth thnea of ths 1rurental,

varqlttlcrr
XIhl.Ic thr h.tl& populatloas retl,od sonrldonably

fl'on onc gctroration to ths no:stl behsvlon tu
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ncXotLysly oonglstmt f,or heightl urturttsr snd

Iodglag" Xlcld d.lf,feronecs rcrc not oonelstonta

and tt rec ooBcludcd that a1!.p,lnetLou of, t'he pouar

orsasio oa tJrc baalc of elnglo yoelr tsot ;as not

poeatblc. Xfeld dl;ffereaoea bctilcea pareatal

varlctlea rrr not oonsl.dored a good or.l,terlon Ef ths

buLI populatlon yleld ptrfomanpg of croaaoa tn canly

srgrsegstXng ganeratisas.

fhe ncsulta ln thl.e ptu$ appoar to Justlff the

ooaoluslon that aoybsan varrLctl,ea dtffcr d.dcly tn
ocrablnlng abt ltty for f,aotora {etcruttrlng t&o o.gro-

aqle oharaatrnu studied ln thls lnvcatl.gatlon.

selrq lYobarr and Eelton {35r pr 81.1), rcarklug

rtth ooybeanas atud.lcd rhttbr or not hctcnoals a!

&ralurlril W ylelda of epaaad pLants ln Ft gcneratloa;

oould rc!,ro rs & onLter:lon of ths meonbination po-

taatlal.ltLoa of a o!6EEo Uhcn thc drgreo of bsterosla

e6 ofir!'crord lu F1 r*c eoryarod rlth tho ueen ylcld of
F5 oclcotlonae no rtlatfonshLp ssong ororaas rer
appercnt,. fhurr ln thta stu{F the dognse of, hotcrosr.s

of, & Bl*nts aould sot be ussd &r a rslleb}o erl,tsrqloa

to pr*dlot tho ytald poteatlalltlss of cegrcgatcc fnou

I 9il0ttr

Eha typc of ganc aotlon ln ns}atl,ou to acmbintug
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sbllr.ty ras studLcd by Spnaeuc and, S*trra (eI) aad

carrarhan o,t gI' (2r P. 5L5-5161. They tcaunod that
gencnal omblning ablllty rrr tho rrcgult of nddltLvr

goao lotlonr *rilc thc aptclfLo omblntng ablllty rrc
dua to tho rff,oot of dontnsaoa and epictasla. 'l[hLr

X,nf,oruatloar ury havc B yory troportant bcar{.ng tn
vlrua[stag an offlolant brcedlng pnoce&uc ln scI:f-
polllnnted cnopr *onr ulttuntclf ft Ic tho edditLrc

1lsrt rhloh 1; golng to be fkedr
llhs rtruX,tt of Jobnson rnd floovrn (I3r p, 591*

5981 rtth rmrt olovcn, and. Orl,ssox and tr*lton {8}
p" aB9*e?31 rltb bromgnealp lndtsat; th*t cmhtnfng

ablllty ls an lnhorltrd ohancqtlrr ffo stroh ;onk,

trorcyonl hrl baan rupmtad ,,n thr etsc of anntl gra,tm

end othcr lelf*polllnntad Eroprr

Ecril.tablI1tv

In rcoaat yGa,rar atudtrs on {urntttetlvo genotloa

havo boan dlraotcd torard thr mparetLon of phruotyplo

rarrLgn* lnto gonotypls end euvlnonuprtrl pontLonar

Inf,om*t{.on on hcrqltabl}Lty ortlnatcr Efo of vaJ,us to
plcnt b$ecdcri es a Daaurla of cfft aXoaotr in *rl,oot,Lou

snd an lndor of trcgnild.catbtrtftr ln a rcgregnttug popu-

X,atlon.
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sarnm (al}r p. t2?) glvoa an t:cselleat rovior of

hlgtort oal drvslolnment of ucthoda f,or cstimtlng hct'L-

t*bll.tty ln lLteraturo pyfor to L952. fhago ncthodr

tn gcnanal rert ntponttd to fall lnto thrco naln oatr-
gorlea t

1. Parant sff,sprLtu regrrasioBgr

2. Var.Leaoo coqponsnt of, +qnl.ysls of varlanoer

3. Appnorrl,natlon of non-btrLtablc varLaacc

firou goaetloally un{,f,om populatXons to

utluo,to total, genctto rarLs,nccr

Ftahcn (l+r p. 3?9*h33) ffnrt sepa,ratrd thc gtactlo

v*rrLaaoo lnto thnec ooryroucator (1) thct duc to lddl*
tlve cff,cet o,f, genaur (S) that dne to dmlnance dsvla-

ttronr ar4clng firm Latcrqatlons of allalea (l,ntna-

sllclte lntcractlon], aad (3] s,n aptstatle part *sae*

clatad rrlth lnter"astioas of, noa-allelae (tutor-allallo
LntonotLon or epLetuLg ) " fh6 hohalgutr f,or psr.

tlonlug phenotypl.o vsi'tanoo Lnto thcaa coryomata bsw

beoa dlsousoed try tlether (XT)'

Eoblnronr et !I" (21r p. 353-3591 dsftnod bcnl*

tabl}l.ty ae the addLttve ganetlo varlancc ln pcnoont

of, total var.tanco. PEmc (20r p. e83d0el euggoatod

tht uee of, tbs natlo of eddltlvo genotl,e varl,eaoc to

tha total tar"Laaoo &s a Be&pum of ths dagnce of
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harltebl"ltty. I,rrah (I5r p. 356-3571 has olaaltfl.ed

horttabtllty oatI.netos Lnto tro eetegorleat (U ta
tlrs broed, oeneep hsri.tabf$W refore to tlro fwrctlon-
tn6 of, the whole gcnotypa aa a unlt aad le used Ln

ooatrest rtth thc rnylnomnteL cffeotr, (g) ta tlr
arrrror torrool hrerttabtl;tty tnoludog oalg tb arcnago

cff,cots of geaco t3nnrmifted addtttvelg frg6 pgent

to pnogory.

Eertley and tseber (1r pr },I8f*ltg3) obtrlmd, lrcnl-
teblll.ty astLnatcg ln a narfiir frcass by negncaoioa of,

prnogrr{f nians on thsh parcnte ln F2 rnd F3 gonorBti.oua

for four agroamLo oharaotors ln throo rorybcan olro*oc&r

Eez"t tablllff values for ered ylol"d roro coaslstertly
Lor ln Fe aad F3 pnogaaLesr Eu{tehr,}:Lty oatl,na,tae for
natunlty dete and pl*nt hetght ln gemral rors ,hlnly
blgh ln all' oraoor lbrctt*b!.t1ty valucc for lodglug ln
F3 nro8enl,ag taaa aomrhst, yalriable trn al,I ssscs.

Eer.t teblx;tty sstlfiets fon eeed ylcLd vanl.ed fmm 1O-

l$1*, f,or atunfty detc ?5*94.t f,or plrnt brtgDt 59*

6eft and for lodgf&g 1t3.6fi"

Wsbop rnd horthy (25t p. 209) etudttd htr.tt*-
blllty ectluatts f,on ol,l oosteatp arcd retght and yloX.d

Ln layboens, FX.ororlne tl.m grva tho hlgbort velucr

Tir?fi *nd sosd rctgbt tbe lormtp $llU}fi, and that f,or
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ol.1 corrtant ras 54.7fr. the hcdtebtS"tty fon rced

yleld ros cfftu.tlol duo to lrrgc crrlronnpnt rull.anor

and aroraged rcror

Grefluar g! .g&. (?r P. 456) rtudlcd berttablltty
estluatca f,or yte3.d ta barl;y' Ehc osttuBtcl of the

eddltlva genatl,o varl.anoo rorc obtelncd f,ror tb. rsrn

s{E rlos f,or progeny of dl,f,f,orsnt fsus,ler aad tht pre-

gGny of dlf,ferent mler. ,|Ihc thoonltlsaL rspot of

thta ust*rod hre baen dXsouatad ,.n thr natbcnntlorl,

uodpl d*veloped by orrflua (6r P, Ai3*2571. A hGr"I-

tnbllfty asttunatc ot l*.# and 9.0f, for ytold f,non F2

datc *nd 3# fruu F3 dntap rar obtafsd btr rrstag thLs

uothodL

satlroal g[ t&,. (e3] raporhd bo:rf,tablHff agtl*
uatca of 8.61 for yleldp 8.If for ouln nrrrbcr pctr

plnat, 1l+.1# for rrlgkt per ceed qnd 20.36 f,or hetg[t

Ln oats; uatag tha ooqloucnt of verlanoc uthod ln F3

goncnatlon.

UsMrdt and &anor tt6, D. 609)r rorklag rlth to$*

boanrr oalsulated hsr{tablX.lty aatl,m,tcs Ln acrslra.l

n8S8r frs rea by stl];Lrlng thc rartrs.btltty cmng rprocd

S'g flanta 1n relrtloa to ths ver*abl$ty moag epracd

plnnte Ef, tht nonrlsog,rogatlng parentar tlsy frrnthstp

uacd thr negrtral"on of S3 }[ant oa Fg planta eud F4
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prsgcry 8n S3 llnra; !n tolag of, trnroont dor!'ation

fron t*rt uan of the raolnotlva poPulatLous. W us{ng

tbarc ncthodrr lt rra founil thnt hsrLtablXl.ty vrlnrs
nsngs f,rou 6# na ?fr tw ylel& ?lS to 9L* f,or halgbt,

a*d g# to IS0# for u,trurlty.
Sturat and ltklns t5r p" &egt obtalncd herltrp

bl,Ir.W tgtluatcs fon a annhcr of agronoalc aharsota!'r

ln bulay W uatng thc Fe rerl,*bLE uethodr llbc hor[-
trbl,Il.ty vaLuer lera {trltc hlgb for bsedlas drrtcl

uatnntty datel and pl"ent hrteht r*n8lng f,rm TW to

94.* ![ho horrltabt}l.ty valuss for hcrnrl tr!,g[tp gral.n

y!,cld and nrubsn of, hcads ou tlrr othcr hnndl rangad

f,roul aL.* ta 5il1.

Ia a nqD}Lsatcd Eraoo plantod s&rqf of, partntr

and F1 rnd.&A gtumttons of threc ltrtcrapcslffe ssorrot

la oottons Su,tchlpsonr Pnnsop rnd Covlado (11r p. 757-

7'l5l f,ound thgt ths envtromont res rtaponslbla for thr
gruatrnt pryoportlon of tho total varlanoc of agnononl,e

ohaneatem {rrlr. ataple teugthl glnntne poreratego}

uons Sg plentar SbI'a nslcc mlcstl,on rc{tr dtqbtful
f,or thaoc ohmrotrur

ilr${lurl. (1?: F. ?0*711 shrdlad bc:rttrbLllty
vrluag ln throc crostcs of nh**t for datr of, bcedlagl

pknt hefght ani auubon of tlll,crsr & cn arongr of
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thruc orooto! ln tro yrtra, tbr borltabltrl,ty valuc

for datc of hc*dlug rao 93"4r plant hetght 88"l$r

rnd nudor of tlltmr a&'l#' Brlod sn thmr veXuorp

X,t ras ruggrctcd tihet e grcat prrt of total Fg vanLa,-

tloar raa due to gonctlo var!.rtlon fsn hoedtng diltcr

*orcar for nrnbar of tl1l.rrrc tt mr noltly rnv*os-
ucntnXr

HESonl (18r p. 3l|8-3119) rttratd her.ltrblltty for
yleld and ylcld courylonanto ln rlretr BegroroLoo gor

offtsLrnts of F3 ou F2 ;u toa Lor to bc of, ary relur
ia acleotl.on. fl}lerg pcn plrrrt had tha trtshast b

velqc at ,3# and alao thc htgboat t rslua of Or9?3

bctrcan Fa pl"urta and, f3 pnogenlts.

Araoelatloa of, f,omol Color nlth Ylo]-d

Xbma apl)Borls to bo 
"otg 

lt ttls trrf,ormoatloa

crsileble on eesoolatl.oa of ltarmol oolor rtth yLeld.

An attrnpt rrt ndr by Iatrrrl (18, p, 3&8.31f9)

to l,nvostlgatc ;hrthor n mlatlonahlp cxlatc betrcsn

hlrml Eolor rtth eltbor yicld on ytcld ampoaoata la
S3 ltms of, a rhcat otrFrollr F toat for hoe{o prr plrntr
hrnorls pcn hradr grtms pr braclr apt&oletr por hor{
rnd plrnt ylcld aborcd no &lffcmnoos bctreon the tJrrrac

eolor clelsos of ary of, thcse pl..*.us sh*n*otcnlatLEse
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Bcgcd on th,ls attrqyr IoHcrX, nrggorted ffiet Lnttustty

of rcd hraal oolon res not ergoolatod rf,th yfuI'd

dLffenonscrr
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EATERIAI,S AIID TETEODts

8ll rlnten rhset varletlat raao ugcd to uake thc

elovon crosgc! ured lu thts atu$. fha st.r varLattor

ead tbrh ohamstsnlstlos cro es follorsl
Ehltc Eellandl thla vart cty orLglnatcd Ln tho

Sothcr1end,s ead, raa grora for naryr ycsrt ln tho sllla-
urtto TalJ'*y of Orcgonp untll lt rae ncplacod by lrlghar

ylcldlng rarrlotLcs' Yrthl,tc EolLaad ls a t811 gfmlug,

uodrrntc yte!.dtng rar"Lety rlth aoft nhlte harzrclrr

Gappollc Dcapnczr BbLa varlsty rea d,evolopcd 1lr

F!.anocg and for Bnr{f ycara ras onc of tha noat rlfuly
grour rlntcr rbat vuvlttles Ln uortircrt Europ6r

Oappallc Dospleot hag npvcr bsen grorn eomlrolally ln
0negonl hrt Ln trtel plots baa yleJ.dod voriy rsLL. It
bss roftr palo ned karnclar

Rc&ond (etUrlt ALba raa devalopcd lu Bclglru

and tntro&road and gnova rethcr yfdoLy ln thc $Jlllr-
uctte Yallcy rrndon tbo anme of Bo&oad. fis&ond Ls a

htgh yicldlngr stXff*ttrared ranlety and hrs softr

rhlta hcrmcls.

Etlncn VIII Stuts vanlety ls anothor of tho stdoly

gror:n &ropren *c*ta tb^ot hea yloldcd rcll ln trtrl
p1antlnes ln 0rcgon. Eclnas TII has bcen a blgh

ylrt&lng vanlcty and hna aoftl ncd, lcermsloe



x5

tsr& Dtrpnclt A vanlsty clutlan to 0appella

Xnaprcr drsorlbsd ahovcr

Eur"tr Thla venlrty rar dnvolopad at hrllaant

S**htngton and hrt bsrn grorn rathrr cxtonclttlf fn
tJra OolsmbLs Brrtn of tho holflo Uortbmstn &rrt Xs

* d.ntcr *pat varlcty rtth hardr rhltc bloelrr
Thc sX.crtn rhret olqotaa: rCIraf

I' Sh!,tn Holland r Gappcllo DcaDrrl

2t Hhltc Eol,X.and r [ond Despror

3. tbltc Sollrnd x trtrolaar YIf
ll. UlrLtr HoLLend r Er&ord

5. eu"t n Cappcllo Draprcr

6. &rrt r ssrf, Dmpmr

?. Au.t r Eolarr IIXX

0. errt r Bc&md

9. Bo&ond x CWprIl,o Dccpncl

10. Br&ond x Hsnd Dacprar

11. fi;fuond r Eatlcr YII

fho oro.tos tt$i nrdo try lr*4d polllnatlen t11 1956'

8bc Pf Blratr rGrnr grorrr ta tbo flald ln lg57-58.

Hlotr of cpaoc pnnnhd P2 plantt rcrl grouc fnon uo.oh

crolt fn 1958*59 anA l0O rendon lndlrrler*x. plant acl.G-

t,loar rtnr na& rlthLa oreh oirsilrr Bbrc plrnts rartl
prtrI*O end thrrrhod lndlrl&rllly an{ S3 llmr t1'o6 oach



1o

F2 fI*nt ssro gttorm tr, 195960r togothar ulth the atr;r

parento and harvostod ln tho fiu@n of L960. fhc

plantLngs rcul rndc on f,ho ffyrt op Agmorry Fara l.n a

rgrtwntlo arrrngment rlth the two pertnt varlotles

apao*{ evcqy trtnty rorxao fhrsc plsnts rc$s than

tunred over to tho rnltsr for ths detalled atudiee

repontod ln thla thralsr

haauncnrutr

D*ta ror€ tahn on ylc3.d and ksrncl eolorr En&

rur f,i,s bs,:rareatod Lndlvlahrsl.Is on thc baal.s pf $*foot
ror lcngth and ylold urs acs"rurod ln gnerna. F3 nlantr
rrr; clauifled lnto thras &mml ssl.on olauur
(t) noA, (t) ulbttcr and (3) Scgrcgatiag* tfbe elearl-
fl,EatLon rrs doae by oouparlng th,€ color of thc oorr

mrpondlu6 panenta rlf,h tlrr progorlyr Ehs eegregatrrrg

sX*ss lncpreoentod the hotenotygous Fg goaotypcc forp

hcncal oolors ilrlls tha Eai arrd rhlte alatltr sould

ncpmcent tho honn[ygou! slrlltr.



u
HHIMOD OF ANA,UT$IS

Frrqu;noy dlrtnlbutLoar u.rc orloulstcd la tabule
fola for yltld clesrcs (rttn 25 ess el olnar tntcrreX)

lnd hrrnsl oolon for croh of tJle F3 llncc of tJrc clsvcn

GIroBtGrr Eutdcr tlntor tbnae otho:r ;tatlatlEs rr!*
c*lsulatad for caah of, ths sLevcn 6$omor; nancly

pemntol ooanl olroafi &an, and ooofflolcnta of vanLap

bi,Ilty.
Bho sn&rytlg of var(ance of a eonplatrl;tr raudon-

I:cd rrpcrtmnt rm urad to tcat the aigntfteanor of
rpcclflo ombtnlng *bLllty of the gl.r ps,r6uts uro0 in
thlr atudy qnd alco to tcct lf tharr raa fr5r rclrtlon-
,hlp bctrcrn katrlml oolor and ylcld.

flcr{trblllty valuca rGrso obtelned ln tho broed and

muror taurc ncrpootlvcly f,or yleld. flrc foruuler urcd

to artlrnrt'r hcr.l.tebtllty valucg bavt boelr d;rlvcd froa
thc urthsd uacd W ensflur rt gI. (?). trhosc arlc B!

follorrr

E5a I t
TI
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,r - llag4n Pgrnt lo$r-Tltbln Paront ilr$r
q

t --r-d3.W
Ihorc

E*r r Earttrbltity la brord rcnro

It'r r Ecr{trbl}tty iu nrr:ror rcnrt

6tU, r Xoa-lddltlvo gonrtla rrnlenor

64 r lddltlrr gcnrtlr rm{.*noc

6A* , &vkoaneatal rrnlanoc

an,f, &*r*
Stthla srom ilr8, r
lmng p*nrnt il'$' t

6?e* f&** f&*
d4+rda,

rlthl"a pnnrnt trSo , 6 2t

Ihrro a I thr ;d.ghtrd rrtl*gc arubcr of plrnt norr Ln

cech prnrat lub-ol"tra run{ ru oelsulrtrd frm thr
fornnlrr

"'uhIrno -#=]
Shrru

ff g nrubcr of panrntal, aub-clanrat

rs s urffim of obaorratlona ln r pcrtl,oulm
ptrrcntel rub-clars



r?

tt frbrutll,at hrttau.llnu r*lrtnr Er otlr
*lllfrt filr *r Ir na rrF sr rb s,ru crnffirt*fr u
rr#.* lU* ,*tfr#nEr

fr 6fo rm{nr rmrifirf ln firh lrililfiN,m{
& dh lr rfrnnr* tf mcerf.f in un rufrr$n*

tpttl,E
!. ro rE8rtulr'
t 6* rrrnnr tfittttfril
S* k lrl.ttff,x rrr rruilmichf*
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EtrEBRIf,EHTAL NSST',TS

0oupar'lson of Parcnt a:cd Proseny taanr

,|flho uoan of, rs& of tlra P3 emraca and tho ool'rct+

poadtng panent &;{Jts fltec pltlrsrutcd ia fable I. Eb
o!.oo8 mar ras saleul.etod hry trklns tJrc evonr8c of the

IO0 f3 llnoo sf ceoh $roctr thc parcat noen ran ob-

talrod f,ron thc average of tbs oomclpondl,ng ytcl.d of
t&s tro par*ate urcd to utlcr tho ososlr Al'noat aL[

srolr$ naalr$ cxsardod tho pemnt uonnc exorpt ths tro
oroslsts flhit; f,oX.l*nd r f,ond Dcrprcr and &lr* : IIorO

DcaBren. fho oocffioteat of vurlrbllf?y of tho olcvrn

oromos rangcd frora a l,or of ll11?0f to a H.gh of

3e.o8f n

8bo tm-rcy oontlngcnay table of ylcld alnasaa

rlth dlfforrtnt acod oolor aLetlrrl ll dr rb,ltcp and

rcgrgatlngl 1r plsrortrd ia Trblo IIr

Sprcl'ftc 0onblqlnq Abr.ALB

AnnXgcts of y*nlsnoc of the oloyea orosr uant 1r
prcaon$od !,n Tablo fIXo hen rquBro m,, stgntftEant rt
f,f rUfon rhsrr thet tho populatlon mono sf olrvra
srrottt, rm rlgnlftoantlry dlfforcnt. Slnoc thll roan

r$rclo rlono dom not liadloata rlloh of tha criomcr



al

rirrc rprolftoallf dl.ffsrcrt firon aaoh othorl lt rar
ncoorsarry to ceparete tho rilong Grooras aur of rqualFit

lnto tb aoq>onsntc roprerontlng tbe onoarea rlth e

oor&lon panant s.nd to obtetn r, tert of, algntfLoance for
the man sEurrus noBreaant!.ng tho aprel*Lo ombln-tug

eblIlty of th* slx perGatrr

labXe IT preeents the analyaX.e of, varLanoc 6:1,-

oulatod for dlf,fenant embil.nstlona of tho ri,x percntur

tha naanr cquares for speol..f,ic sombfdrlg rbil.Ilty mrrrl

fouad to bc atgnt*t cent et I# fon $lhlto HollanQ errt
and Sord Drrpnrlr rlroruas Lt rea not rtgnlfloaat for
Bo&ondr 0apprllc Dospnsl *nd flclnas YII. Urin tqurrer
for Hc&ond and Uolnss YIf ronc etgnlfLoant * filrt th3

ooaelrmlorE; hwolorr ln trbls rtuff aro based en li
aLgelf,l.cenoc levoL

Ecrf.tabtllty Ertllatca

Ihc har.!.teb111ty ratLuatca obtatncd Ln thls rr-
por"l,rcrt r.!ir aoupute$ for yLcld tn both broed ead

nAlEfOf SODlCr

fbc anelyaia of yar.Lanor of tho alr panents fon
ylsld bnr bcoa pmtrated Ln Xrblo V. Itrorcvar; rhca tha

rlthl,a srrotr &in tqu*.ra ef *1I ol"cven olposrs! rea umd

to obtaLn rrtl"urto of hmthbn,Ilty, r mgetlvs ualuo



aa

rcr obtaLnodr laten exgru.tnntton of tho valuca for tbc

ooof.*loleatr of, varlebL]tty ntvoalcd r poeslblc ruteon,

It rrr appamnt thet thcrs rls a le,rgo mngo sf yar[*-
tloa ano[g ooaf,flotcat of vanilehllLty ve.luer. A ulngX,e

rapnc*eatrtlve hartt*bllfry valua ungr not bc tha bcst

ratlnatc blosuae ef, tJrc X.*rBi d!f,fcranosr in ooof,f;l*

olcnta of varlnMltty, It apparo polrlblep ttrcnef,cml

th&t Ln srrte!.n of thosa orFoeaorl the poralblll$ of, e
gmotyp. I cmtronuont intcrnotLon nay crlctr neaulttng

in a nct nogatlvo herLtrfulltff agtr.netc. Eh. c]cvrn
ot!,orser rrrc &tvldcd Lnto tro dlffcraat gloups ou tbs

berla of tJrcLr oooff,lolentr sf ya.rdablltty (f*Ute Vf )

end t&ca htrt,trbflX$ r;tluatrr rorii ooqlutod Ln ordm
to f,l,nd rhtsh eromoi rirFs eoutnd,br"rtlng to tJro ncgatf,.rr

valut.
Orotrp t oonoLlttd of 5 Brostorr rboraoea Oror$t B

canalrted of 6 orocaor" Sho ar*Iyair of, varlanoo rar
ooqrEted sn thc oorrrcapondlng parcnta to obtala 62t
ead 64 of thc tro gao{pir It raa found thrt Onoup !,

oontrlbutcd to tbc nsgeti"rr prrt and Oroup B to tlrr
poaltlve part of tho net hcr'tr,tebtlt ty obaarvrd. |[ha

rrltJrln or.'t)a! t!.err rqu*rfit of Ororrp B lc proeoatcd iu
Tablc Ye end urlng thial e harl,tebfIx$ octtuatc ot
39'15f, ead IO.33f ;rs ohtetmd ls broad and nrrrrm
mari ncetrtcattvtly.
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fha verlanocs of the dlff,crcnt ooryonanta fon the

Orottll B olposccs ers pnrAttloncd and prucantcd tn

8eblo YII. fho 62en *rleh la total phonotyplo verl-
srocl has boon brokon up Lnto 62o, 62a anA 6eA
cmponaata.

Iho thsoritioal valtrsa of, br{tablllty cstl&ateg

ucro oalculatcd for ths Fg nnd frcm the f4 to Fg

gencratton end ans prosrntrd ta fable TII.
Progrcaa of hmotygolle msy bc atudled fmu

,lfable VIfe Althoreh ln a,bscnot of, arryr prcolee tcst

of rlgnlf,loanoc; lt ts difffLsu}t to eay exeotly rhon

hmoaygorlty 1o approactrodg tt Ler horcvc:r1 appancnt

thst fon all pmotleal purpoloBl honozygoclty uay bo

sald to br aDprosohrd for yteld aono*rrm f,ME F6 to

Fg genomtlonar Etrc val"uot of br{tebtllty catluatm
tn E*ble YII erG sLI thmedtlarl velurs oreapt for F3

ead thoy rctrc to ehw " tb6 gontrel pattcm cansl{crtrg

thrt tha aorunptJ.ong undtntrytag thia alg f,&ljnIli{r

Aasoolatlou of Srrraol Color rlth llcld

Analyela of rarlancc pufornod on ths mang of
thrnco harnel solorps tr o pmcentcd ln Sablo VIII. $bc

n an tqurrrc 1g not algntfloaat at L/r rhtoh ahorr thet

thr populetlon &o&na of, tht sced Eolor olaalcg (ne*r
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tr}.b IIr hrqucnq dlrtr!.btrti.oa of Lcrucl eolor rtthln yfcld olnncsr

t!t!! b fu tot- ytb l!1- Ab 208- * 2!l- 31t- fit- 3b 35r- ,fr- Abooolc ?, ,r0 u, 1,0 vl, N &5 e9 45 ,o0 9t tb n, lo .!a ? ltrrl
thtto Bol-Laai 8.9.
r grpp. Dc;p. B.A

,?xtuuls331221, 155513
Iu.t 111 t

63
31

rblt Solbrd 8r8. 4 2 I
r for{ Dug. fcd I I

61
31

85
xl,
t

1? 18 10 tO
22

g4

u

6&
.1

!ht"t I 11

tltt IoLllla

6r3r8?2I4IOfbltc f,o1.lend 8rg. .
r Erimr YXI B.d 2233

!hli. 111 t

Burt r
[.tn.t YII

8S. 2
f.d

IIII I3tO882lr1 n
23eir52 315tttt 1 ,. L. I t

M, r Ldr..a ;nt+. 2 L a 1t 16 1l l,a y, 1t I 2 16

Burt *
6rpp. Dup. Ioat

13X5
1g*.

ll{t O

,146171'312e9u4$22 59
4.1

Eurt r
Iort Drrp.

8t. 1?tr*lt12878764r.ai a t41 lOrrrbt ll 2L2 2 r- Ll'

tdmd r
fos{ Dop.

8t8. 1469r.rUU93
halltlllt
I}ii. 111 !

Ltd r t.3. l. 2 6, S t [, ,a
o.fp. 0.r9. l.a 0---rlit.r26eB2r82tJi6
ladruil r 8rf.
f,rfurr f.at B.n

49?497&'
9611*,21

t6?.
92

thtt1,t
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$*blo IItr Analyslg of varlsnae of atrnotfLo
ocblnlng rbll;tty ef tbr Snnontlln F3 guraratloa for yl*l0r

Sottloo of Yrrfrtlm d.f" I.8' F

fmagt
Ihltr Sol.tr t 0app* Dclpr

s trorqil hlp.
r E;tncr VIf
r Br&nO

lroogl
Bu* r 0SUl. Dtrpr

* trsrd Doap.
r Erltilr YIf
r nrdroail

fsugt
Er&ond r Oqpp. Drrpo

f, tror{ DltDr
x Srlnca YIX

lnoagt
OrDD. Dilpr r uhl,to Hsll'

r S[3t
r firlbonfi

lrcEgl
f,ord Doapr ; fhLte fi{ll*f,"

r Bu,r"tr Br&sn{

: YII z thlta Uoll.r mr4r &rdhrd

8rr*p

3?b9?.16 1Ir6?**

3 15518.81$ 5.llpt*

2 lx,61.[*?? 3.61*

2 1???.?l* Ar55

10e682.93 31.96**

e gt58.o? e.6rr

r089 $8I3"&s

2

fi8fgrd,ffolnt
{8tgnlff.oo"ufr

rf1I
Jn gfr
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labla Yr lnalyrlt of vrrdenoa for parentel'
ud pnogcngr (OrqUr B) yfclilr

fr@g prmatr 5 L?365.32 6?r + n d&t

o4+62t*daa

rltbtn D*nratr 9S 35?3rI8 64
Xotrl 103

rlilfln prqgrry of
gpoqp B erorrm 59h &Seg,ll6

rthrrr iltrn reuerrc rcFl not u,*rf, to obtaln rqr tcrt ot
aLsnlflcrnorr but oaly to obtdn $lnr gcmtto ;rtl,lrtur

n t f?*8o I th rclgbtrd avrrrg. amDtr of plnnt lortla 
"*oh 

prilutrl rub-clnru *nil rlr oalou-lrtrit frm tbr folle*lng f,orurtr"rl

o'**n 
it*- Tfi=j

6?r, Oarr ana 6&h * mtlmta of rnvtrousatrlr
rddltlro gonrtlo rnd non*Iddltlw gouctlo vartrnor Ls

13 rqprotlrly.
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tablo TXr Saparatlon of aleven orossof Lnto
tro g:roupt on thc basla of ootffl-
alent of verr.ablllty to detcrmlno
hsrttabtltty eatlnatss f,on ylcltl
ln F3 gcncratlOa.

Groun A

-p

Group B

-

Crora G.Y. 0mlt G.T.

Shltc Eolland
r O&pD. Dupo
* Helnca YII

Bodma0
r Otppe Darpr
x fford Dctp.
n Eal,acr YIf

trhtte Eolllnd
r Uord Doap.
B lbtund

Btrt
x 0app, Daape
r Sord hap'
r Stlros YII
r lodusnd

l?.?6
16.1*6

24.79
ll+.?o
19.68

3a.08
26.6t+

27 r90
31.91
28.gh
21r.95

tebla YIII fartftlonlng of, phonotyplo rarlanocs
trn gr.oup ts argrgetor* f,on ylrld.

Fq- 68r . - -d* .,-, {1?, ,..- 4? g0lqg$gl.,E(nefror)

92
?3
n[
r5
16

ry
sB

859,8t
859.8t
859.8r
859.81
859.8t
859.8t
859,81

tr59e.9[
79$.w
398'23
199.I3
99,*
1r9.78
?11.89

f,5?3.r9
eg?3.18
a5?3,1S
e5?3.18
2573.t8
?,573.L0
2573,L8

fr25.93
lte29"l{6
3831.aa
363er1r
3532,55
314fi2,7?
3l+5?.88

48.80r
39.Lq
32.8W
29,.L,fr
27.L6fr
?16rI4,
e,5,-w

17"10tr
?]0.33fi
2?,.1$*d

e3.67fi
a4.3l#
2l+.6*
?-\,.8fr

o el* s rd&ltlrc genctlE varlaner
g* n noa*eddl,tl,vc gcnetlo va:rtrnoc
dao t onvlromentrl varl,anor
C-Bp s pbcnotyplo rar{.anoc

E(broad) - r bcr.ltebtUty in broed, gcaca
E(narror) r harltrbtllty la narrry s.nrt
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ilthlt T$8f .B$r!.r tf tr{em fr{il t&; rr&rif i[!r; H*rf toler ttmlrt*

ms lrlemr * 1fi*S o.0t

rlfrra rslrr gflLt&I*t
ffir 8?r
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Dr$ousgr0l{

frr.ltabX.Ilff ostr.orto. aro of, valuc to plant

bneedcra alacc thoy lndlorte tbr artcnt to rbloh
rclootloa fon dorlm.bla oba"raotom uny bo aff,aotlvo.

flre rrlcotlor for * quantttstlrr eha,:peote:r aannot br

offoetLve unlcat thrru tr,a erldrneo of the pncmnso sf
gonctlo varlatioar ltrerltebtl:L$ cstlnatod ln th
broed tcnrc rc,aurFoi thr artant to rhloh a oherestm

1r undon gonrtlo eontrol. Ear.Ltablllty cstlnatcr ln
tho aerrnor loDtcp on thc othsr frandr ncfrrr to thc cr-
tcnt to rleloh thc offsprtng ;t11 rorcubl,c the percntr

and te thur an lndrr of tnancaltolblllty. It la alro
l-qrortent to rcsl,L:c thet herttabtLltlcr anc not e
propenty of thc ohusotor elonr1 but also dcpond upon

tho pertlaular populatlon end ths eavt Borln+ntal fluE*
tuetLoas to rhlolr the populetion La eubJootcdr

Ecrltabi.Itty catl,aatorl cs obtalnsd llou thLr
etu{y for ylclds rorc }9.16f rnd 2O.331 to thc bnoad

and anll.tror renre rerpcottvol;r. A trnglc cstluatc of
hmltablltty res not r!'BpnasontatLvo fon thc clrvcn
oriosscl &ro to t&c hoterogcnlty of, tho yartansctr |f,hc

clovcn orolrer rori dtvtdrd lnto trc groupt berod qpoa

tho valuor of tholn ooofflclonte of verlebtLlty. Oruqp

A sonclstcd of f,Lvo erorocr, Ihltc llollend r Capllrllr
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Dotprosr Ratuond l Ealnce VII, fle&oad r Sappollo

Drcprcrl Btfuond r U@d Doaprcll ead Eoduoad x

EcLurl YIIi Onoup B eonslatcd of st; orloltoll Uhlto

IIoLLend r f,ond Dofprorr Shlt; Eol]'and x Be&ond, &lrt
r Crpprllc Deapnctr &rrt r Xord Dcrprcrl Burt r ualnrr

VIIr and &rnt r Bo&nond.

0tbcr rcnksrs havo f,ound thc horLteblllty valtrcp

for ylcld to br eopanatlvcly lor and thlc rar tnrr la
tba prcmat rtu$, Ono tuportant polnt &ould bc

notcdt *I'thoug! hmttablllty tn thc rrrxr]or sGnlo ret
ontg 2$.33tt about 5L.94 of thc tetal gcnotlo varLrnoo

la &le to rdditl,vr gonatlo v*r'Lltroor Shtr qould bc

duc to tbc faot tbrt huolygorlty 1r bclag appnosohcd

ln tho S3 gomretiono

Anothcr luportant potat should bc notcd. In
rtu{ylag e ooplm qurntttetlvc o}r*raotcr }[h yloldr
m havo to nr&c ccrtaln aorulrptt ons (er hru rlro boca

{ono la thls rtudlf ). Sorc of thmo lrcr
1. Ornotype end cnvlnomnt aro eddltlvo ta

thoX,r off,rote.

thro La no gcrxotypo I cnylnoumont LntmotLon,
SpLrtulg 1r abocnto

ils mlcotloa.

3.

3.
l+.
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In praotLscr howcYenl s@c of, thae assunptlon

usy not be ratlcflcdr For craqrlar rpletagla uey bc

pnrsoat rnd thlt dght rr1lect' tbo rbslc cltuatlonr

Ihc rcetrryltlon of no sclcstlon nry not bc vcrT rcc}lq-

tls booauao n*tuna1 lcltctlon lr eluayc oporeti,ng.

8y perttttoaLng thc phonotyplo varlaaoc lnto

dlffcrent oo,qlonants and follorlng thc pnogr.sr sf
honoa,ygoairl lt eppram thnt bmorygorl.r lt aehl,ercd

*omrrhrro fison P6 to Fg generetlon f,on ylcldr

If atlretlon ls nado; thls rltuatlon say bo oou.

plleatadr If llotpc bctorolygour planta rttrc ool,ootodp

thr prqmoc of, honorygorlty ney bo aLo;cfl dora; or

Lt uay bc rnhnnocds dcpcndlng qpon Sathar uona of

tln hmolygoter arc aclpstrd.

Xn cltbcrr oa!c1 hmtvcrr lt nqy bo crpcetrd thft
thc rclcotcd urtort als fnom Groqp A and Oroup B rfLl
boblvc dlffcnentlitr. It aan bo aaocrtaincd b5r rcplt-
oetod osrerlanntr ln tbc mxt gtnenetlou.

Xlbo coryarclson of onoor and panent mcrns dld not

&,or any tndleatlon of euy rcIetlonfihlp bttmrn tho tror
0onrcqucstlsr lt lc not porllble to prcdtot thc Fotrn-
tl*ltty of e aroro frm ltr pueatal, ytaldl.

f,br prcsaat ctu$ lndLoatrd ltdr d!,fftronaGs anoag

thc rprolflo oounbtrnlag rblll,tlcs of tJrc r1r pancntr
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ttled. ![hlr oould bavc an lnpontant lryIleett.oa in a

brqtdtrg progran baacd on coublntns ebil.Ilty. lfhr ln-
provencnt of y!.rld Eayr ln gearrnlr bo rypnoeohrd ln
tro raya, (11 raXeotl.on of tha best pal.eatc fon

Enklag G$er8c!s end (e) roloctlon of tbc bcst sog:::::::::::::::r1r

getcr rlthla thc oro*rorr Ycly fncquantly e lerer
nunbar of, o:rorlca ulu arde l,n tho beglnntrgr foLlored

by lllntnrtlon sf LnferLor Grosoar and lnfcrlor rcg-

regatae rltbla thc cnoaaca i,n advaacad generattoE!.

*bs b!'rsdrrr ary nced guldaaoc ln thl.r tanccalag pro-

oo88r A brorlcdgc on the ooublntng abt}Lty of tho

pal'eatl oould bo holpful ln tbta rcrk. Parontr rltb
lor oonblnlug ablllty omld bo clralnated snd t&p

bnreden my prpooced rXth tbe croaaer cmlng fum hfgb

sonblnrpg pancnta. fhc ovaln*tlon of prlr.cntl ttorc-
forcl ney ba douc by ths hclB of ths lnforurtLon oa tb
oonblrrlng ebtllty of tbs pmonto. Eraooe tho Inrcnta
ulrlto Esllrndr Bult end xond Dorproe nay bc rcrsetod in
a brl*dlng p:pogrnu bcorusc thoy hnvc lrlgh sprclfle oonp

btntng nblllty.
fhr horledge of eaaoolatlon sf, oh*rastcr 1l souc-

tlrr helpfirl ta netlng aoleotlon. Eho prceent gtudy

dLd notl boms*r &or rny lndloatlon o,f, rtaoElatt on of
bmol oolor rtth ylold. It dsrc aot eppoenp thcrcfonc,
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pomllh to url honrcl oolor r! a sr[tarl.rn tn rcho-
ttm tor ylrli,*
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SEUIAET

Str rtntrrr rh.at orolrcr t m urtd to rrhr obvrn
orotrol la 1956. S1 DX*ntl lrnc glora ln tho f,Lc1d lu
t?$?-58. Plotr of t2 plent! rcrr grom fron aaob Grrolr

ln 1958-59, $3 ltmr m!$r glera ln 1959-60r rlsag rlth
rlx prrcntr end hrmrtcd tn tho su&rrp of 1960. Drtr
rrnr trtrea oa htrmrl sslonr rnd ylrldr

Frrqurnoy dirtrlbutlona rcri oonrtnrctod la tahr-
Lar fora fon ylrl0 rnd brlrll oolor. laslyrta of,

var!.enor tu urod to tcrt tho rpcol,flo cubl,nln6
rbtlltbr of thr rtrx p*rtrnteo fbr euoo!.rtl.oa sf, hin-
nrl oolor ;ltb ylot{ rra tutod by rar}Irrlr of varrLrsor.

fbr hrr.lteblllty mtlntrt rrlc aal.eulrtcd W url,ng t&.
fo*n.ln drr{vcd frm tbo rctbod umd W Onrttur tg €.
(7). fbr prl.nsf,pal raultl end coaolur!.oan of thtr
rtu& rm m follmt

L fu rl,r prnrnta rholcd ;ldr dlffcmnoor ln thc
qroif!.c cmblafae rMlltyc fhtl"r trhc p*rntr ihtto
Eollrnd, &lrt rnd fond Dorpnrr hrd H,gb rpooltlo ooaF

btdng ebllltyr &c&oadr 0rpXlrl1o Drulru and Eciarr VII
hrd lsr tlrolfto cmblatag rblltty. 

t
8. Ibrn rrt no ooacfrtoat rclrtX,easblp obrcrvc{

brtrroa thr ytrld of th; pancata end t&c ylald of tlrr
pmg.ry. ft nr;r not bc potrlblc to crelueto thc urr'!.t
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of prEgary beatd on thc ylcld of thc onlglunl lnrlntr
uccd La ra&lng osottclr

3. fhtnr rptrncrrd to be ao rclrttonohlp botrcrn

tba hrrnol color rnd ylal.d of, tbe F3 tlnra ln tbore

OI0tlelo

l+. !b. brr,l.tnbtllty ;stlntsl r.$! orloulcto{ f,or

ylcld ln both thr bnotd and mrror loDllo l, rldr dlf-
furnor ln thc valuea of ooefflalont of vrrlebt[ty of

orottoa nrorerltrted thc mputtlon of tbc alrvrn

oastrail fnto Groqp A rnd Onortp B" mrrttabllltsr tr-
ttnntrr !.u Oroup Ar borcvrlrl oould aot ba ualoulettdp

drrc to pomtblry thr pnogtao. of Braotypo r can{ron-

rlrat !.ntrrrotl,on. f:ho hot"ttablllty ut!.astt of t&r

ornosmr ln oroup I rcnc 39.16f aa{ 20.331 fa botb

bror{ eud amror colrri naepootlvcly.

5. [hror{tlsal, ostLllgtel of blr.{.tib1}tty lttfii
orloulrtrd for Fg rnd fmu F4 to EO gcacntloa end

fiioo thla lt nr eonsludod tJrat tbc lnd!.rl&rnl pltetc

;oul{ rpproeah bonor,ygoll$ oomrlrrnr frm 36 to F6

gioaffirtlonr
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