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Jl1D!lii'Alfl!l Oi' RQIS!AlJCI TO SIX JWJ$ OF B'Ulft', 

TO AWl$ AID Kmlll:L <JOW!t IW A 1IJI.1lA7 UOSS 

'Wb.oat h tho 1110at bpOvb.B\ cv ... 1 OJ'O:P of the vor14, &lid ollCI of 

the 111011\ aertllU& dltPil" atteo\!Jl& U "'"" IIWiCh ot 1" J:llil«• b Oft.i. 

el'od llll!Ut 01' bwlt (57) . The wi.'d. "bu.at•, ~l'diOC to Hta14 (48), h 

a oont:t~Uo11 d ea old "lith '•• 1 b\U'nt ~· t YblOh t1U~l1 11. ... 

aerlb .. the~ of ocrfved t~~M.t . 

Man•• ttrn. b.ovledce of \bio u ..... to loa\ ln N\lqldt¥1 lnlt U 

vu fbet recrorded br earl.7 G~ vritfl'o (9'?) . 0..1aot tl9}. wriU~~& lJl 

1926• eta.ted tll&t abel! 1924 tti*bg ._11 baA been tho ••• 4eetl'la4UYII 

ah.OHe ot W.e.t b Naeriea. UII.OS.114 lo .. n of •• U4h u 10 puooot b. 

ceriain a\atet. Aa c a4Utto11Al coot; •:t tho db•••• he lll&ntloQ the 

e:q>enae ol WMhl~~t; "*tt)' er&1n b.toro U OM be proelll .. d., Flo.-, Gab.oa, 

!!Athh (:31) Uetl)d further leu•• troa '11\uit dl!.e to ~·· the ....-. 

et aeed tHa.,_.t, the detri.llell\•1 .tf416h ot 'b\a\ Wi!OUo~a ora plaah 

vh.lch do nee ehow 4nloal t1'i!JI\oaa of \he ate..-e, .a\ l'eilutiQ 1a 7h14. 

Obeatel' (16) atated that ihe tt~i;plodoa. ba,ud bYOlTe4 In Mlld1U3 .. ,.,_ 

whoa\ DUJt bel OQ\111ted. aa e. ooat of the Ute.uo. Prloe IU!I4 :Mc0ora1ok {61) 

e.M M•~ •lid telilt (.56) haft abo ebeJIIed tbe ctaawc of .ru.. ""-' 

(77) preieat-.'1 uta ehQ'riq \M.t 1••••• hMJ but tn the UaUt& 8tatH 

1'81¥)ell. l1r<11J neat'l:Y 20 'Pfll'oQ:t b 1926 t~ aboUt j per a en t lll 1937 • 

Holton allA SUeeon (1:19) :rejlOrtd that ln 1~!4 end 192.5, 50 peroRt et 

the vhoet pall~ thHUfih ~I!:A)ltf;e liorifuleet ilatp(!OUoa ~btt #dot lllill.lt7• 

~t baa e1\lo )~n • ••ry e~doui pro'bl11111 In tu nooq MOUAuia a\.a\el (91) 



t111 n i....a • • \~ &M '\10 ~h-a o'! fl~r~Gl t oau o...-. 

ee4 t ~~ '· ... w (v.o.) N., ~. ( 
.tt11JA (JI N'k) Will\) • \M llpOh4 llut, rutttlt 1af.U.a C aUr) 

ol~c"lt ftl#ta.t. llA'iJV> tkal lt:t& IIJ.a\oJ'lH. ttJ~> a ·~ 

o.t JW:1U. f 0 atl I Of "-tll U ~ \Mi eoall'Olle4 la 

at w • ._._, v1 l~al 'll,f ~ 41e!1ttllCIU011 f4 119414. 'ft1h aet 

~~~, !• not taU<'Jt110\oJ'T ball UO&I 0 • at IIMl la onlt ._,.I'UJ'.,. 
U ~• e r ttl! _., ~J'. • d..,.l__. o! 1"_.11\M\ • rhcUat 

• b '• a ot trol. 

l'l!e to l.llpOrlN\4t ot ~·• a. t 1a ~ to q'!Uia\J 

t tt.eO<trd.lntr to Oll!.ri . n•r.U 111*-1' (:2) 'tht rtti!II.IOt ot ...._. h 

eUt.,-dJ' n-et.W wlt ttt. .....,. 'illl;1•h'•'lll• obai'MttJ! of _..,~•'-•• 

'' {10) b•H .... at .,.... ~- 'o .,,_.. 

h"*'"l ill..- (IW)) llhow4 t=-t ~..,..a, buts t 

tro l ••• t de~ bHat, 'Nt lht" \1tatMp, U _,, linYHII tMM 

obR rvaUo 1 h net~ nlo&l>. 1eab (,SIJ) ~ •tM ..., efttot 

.,'i 1 b7 t te ro • b t'..,..S ~•kao• Olu " Uo q.t. tf 

i1 fl t otbltJ'WlH iJltfl'f•M Vl\h ..,._~ of ~W 

Ull) the 

• ~ &aS.• 'ltitb - twrl. 



J;t b wll la»vn thll.• 1W1f J>3-lwc•l'l1et 6l'pniiii!IJ& ere 110re or len 

l.f.lllttell in t~ \JPt of hetlb \be3' ·OAn 1llteot. Ia MM iWI&I tbe.M 1!1 a 

eUiple IIIOebaDI.aal e:q>lua'Uoa tor thh p~a, 'Ina\ wwe oo-.so~ ~ 

11e<~lwllM h ®~lu: al'ld pl)co1"l:t *-~~'•toed. Ge.la ... • (!11) atSU~PUoJl ot 

the neceuUt at a •rather delloAte cheo-taeUo 11al61:1(1e b•men boat &114 

paruttell b1for. Wi!!Cllon CtAia take pltl;e b r&that" 'lagQe lnd it p0 .. ltll1 

u «09d M HplanaUon u &ft¥. Then it no 4oU.b\0 ~-. of the m .... 

tence of UseaN r•dtt!MI4e. .Al.th~Nah retlltiii:'IOe to bUt la vh•t ~ 

lq ,.en veoopf.se4• JQOdera ·~ o:f the prtbl• ell. a •••Uo *'• vU 

Mt ll'lttte.ted 'llllUi ,1¥t betv• the 1920'•· 

7'lul phel:\o!l!JIQOil of pl'qlloloC!o li;P!tOlall.-.ts.oa o1 tlfllll.i t!aoee w,s 110\ 

r<eoo6lllhri tmU1 e.,eal ,...._ aftet cn.t~Uo ttudie• et llu.nt r .. h.._• 

~. JleYer~elut. U b app1"0priate ~ ooat14W U at the beclli!Wic 

ot thb r...tev •• 1t b u !.ntnuto ~ •t the pzooble or tvt.•W ".,. 

thtuoe whot.he~> U 1• ll'eoogds.t •• fUAb Oil' 110t. 

l'uh (30} lu 1924 pnsentiJ4 tbe t1Ht 41lthdt• ..tdas4e ot p~lo

logio epecl•U.-Uoa ta bUt. lodelliflel' elld 8~ (66) b. 19:!? ito

lahd tlh.rn rae•• Of un.eua la!!.ll. •Dil two of,: • .\IU.lll. tfta ll\Uit 

ool1eoUoue that wen •bMU~t!ll at llflftl"&l. wlf.elT ·~tll6 plaoee 1a the. 

world. A~ later he4 (6$) 4it.t'•renUah4 toll&' tonal ot ,!, J.a1.a 8114 

ets o~ 1. !£U1C1 b7 tMlr nutloft n •t. ..uiottea of wheat. Jtee4 ea.,. 

th1tt mcee licillla.n J~~,U~enl det~Uoal, 111. 1.9'7 B4a.a.bleer a:Ad UoUn 

(61.\) pl.aced th• clll: .. ttia-.Uoa ot burit ~·• oA ih pnaat buf.a liJ-
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lalown at tbat Ume L-1 to 1..8 to tM blow reo•• of :r.. 1tEll• In 194.S 

(69) thl• ota.tlfloatton waa ed to 1nolu4e 16 l'laOQ of , 9ld.ll. 

15 of J . .tuUJa, tn a441U61l \~ is "' tbcle II'- ot tlw.l't hAt. 

A k»Gwlqe ot p}01lolopc speOlallsaUon bel~ to ~~ ffll' - ef 

tbe ~01'1\ l®ouhteDO!•• J,a tlafuU'! luoe d d&t r.8liU'IIO& fOUII4 !A 

tb eurl!:>l' Ut \ul'o but alao OOII,PllOilted b pro'blou of tM plaat 

1 

Coons (Z8) ttdet\ a~~ ot ftrleUet tor !'ee.Ot!oa to J.ma. 

and wUh ae e:co t!on, J\llt1, all tho•• \bat wve4 eUOJIC n•le"'-e 

wwe 7 ~~ Ol' eelectloJif fhll ChiS .. iJ:mllYlJIC the .. ,,.,._. lohaoo 

eton (51) found that 

of toft C..t • ree!nut to L l81t 'bl:lt 110t1 to t . .kU&d,. O:PPo•41d to 

tbue tlndtDtt~, a-a: (64) ooMlude4 that. 11u1cq ~ wttl!l other 'IVlove• 
he tilted • ftiOIIpU)le to%. 11rJ.a, 'lladale (91) 41Uerat1Ate4 lletna 

h Odt••• J'lenDIIa. 1141t1 l!.lild oert&1a ~ 

a (6), ue 

alao found t t au wen blaliaae to ••• fttl«eT (89) .la 

eou prdla11\,U7 aWi•• iA 1926 falled to e'bte.b "Af lilllat. h 41t o• 

t. Odea ... blat lbowed U..t VU:h r.u.t, ~~ Sniel', lfa1't\ hltennoa. 

11114 lllliT o~ .. l .. Uoaa fl'• ftJ'18U e..-... .,., all HleUnS, liUCI.,_ 
tUle, 



eertaill atraill of ~ (.34), cud tbat eo#le aegrttt;atn or TUJ'ny X nor-

41a.Ct cro11ee ve:re re r .. ll t tlWI eHher pUeat, lnd144tlna tbat the 

two ~rietiee poeee•aed dif!trtnt reale\$n~ factor. , Ia anot r pape~ 

11 .. (.)6) l't'rol'ted ~ r .. s.at.nce of ~. a po1l1ud ft1"bt7, differed 

t ot ~7. bu\ n,e to ebl'lUty e oOQtered 1a tlw ln\e:rtpeoltlc 

oro .. he vu ble to clthnliM ~e otua.l Ito of t.Mul\a:Jiee, 

Jeoordinw to !rl (6) resie et of in le oaapletel1 toa-

~~t over sute'Ptlbillty &ad Martin dtfttre fro• -..otptlble .atletlee 

by a e~le factor. • • d•t ted. the 2-Un twtol'. In a or-o•• 

of Mu u1s 1 y, e NC! 1ekn (:3&) tou.M bunt r ehtanee to be 

conti'Olled bJ bo t tore. the ou c:uu.'l'ittd b7 ~ lttb.a ...,b •n •pr'"' 

p tent 1 tlw1 t c rl'iei!. b7 qule . !t sho1ll be ncte4. tbd rr ... 

ctdit~~ etud1n vere ~· ud S~l co..,.,, of m VI!Jolova r ce or 

aixtur of ~ cot. 

(9), II.B Hll'• pbi)<aiolo(io r I I, eoncl a« t illheri-

tli.noO of the roth~u of llaluler lle1'kelQJ' Y&l oontroll b7 a et le 

f tor nd i l.le 1'totor wu 1dentSf1 4 u the ill t.otor, A ttt e 

la\ 1' h• (7) 1eo1ato4 a. aOGOn4 reehtan.ce reotor b !'!ll11enr, Unlike the 

!''A:l'Un t.ator, thia ,_, I.e 110t co lete!T C.OJduat, lillt eUev• allout 

SO perol!:lt of the plallt• t t. e.re hotfl'OIQ'COil.e t r t" to 'b-h ln.f'ectoct. 

St1ll hr 1 (U} 41edoTere4 uotbllr faoto1' t.n a ""atn evata at 

1\u:itey, M 7'$&1'• aftOI' thie 'ol()rk be (15) ~ ~ 4ab trcrs a ~er 

of Grone• !J\'"'J.•~ YarloUot ~ tl» tta &aid 'l'luitq f.otora, N4 

ov.t \lu!.t th• tw cen•• 'lolfll"t pa"'lla•lT Ul!lted. on th• 'bath o! all ._ 

croee11e, a Cl'oaso• r ?a.lua of 34.~ paro«nt. -. oaloa.la\414. 

llri 1 (8) beltt!Ve that thb redatllillOa of IJhUa <>e.eeea va. 4W1 to 

th• f tor ae that found in ll!arUn. Other eh.dlet ( 11) ehowri. that 
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Odea8& a lao probabq ponea .. c\ tb rUa teotor, q 0 , I, 15.S6 aaa 

kq C, I , JOSS, both retbtqt. won croaatd. vUh IIW!OepUllla WhUo 

federation (10) 4 'both d.!tterlld h'oal lh ederaUon "7 0110 -.to:r 

factor for l'ethk!ICo, ldliob :rota\le4 the llll .. a fa.a\ol" iA allOY~ 

about oae-.b.alt the bohrotn;otea h b.oou Weote4. '1Ift! o\ber !'IU'k:q 

whu.h (ll!o ), tuftq 1S.58ll flaft:q 2.518, 48,p4111de4 oa t3ul lariltl fMtor 

tor their nahtuoe, 

.Ul ol ln' •' wol111 qp te tbJ.e tiM IIA4 been ll&d.e uliJc o~a Jl}:v'd ... 

log!o n.oe ot but, Wth (7,.) ~&ttl& JJuUn wUh VUO.. diff~1111t 

r •• ot bunt aaa tOlUII! U 1llllliU to 7-1, ~tel¥ IUO~tS.llt. -. 2, 

a hoa'rll:r Wected l17 'l-.). 

tQlfori ('}6) aote4 that •" realt\aat to noe W . Oil t3ul kab 

ot appropriate cro•••• with olher J'Oiltt.Bt Tarlotlot ot kaoun teaetlo 

, be oonoluAed ~t o P"O .. ,.._ a Be¥ taetor fu nalltuoo. It 

vaa dol aate4 aa thoiiJI.lo fector•&Dd •ll•n about 10 t:~eroeat Weattoa 

ldltn in tho ~111&0\U oowUUoa u4 llaou.t 59 ~t ..-a !lfter&QCOU, 

%\ vu toud to be oloaol:r U.... to \he 'J'Wb,r faeto1' allll l .. aol;r Uat.4 

to tmt ia futo:r • 

.mer .. Jdece (j!) 10111114 ou w-.lt M4 ho ,,..._ r .. tore t• 

1'(1111b11Ce to but la ~ 10016, !be ethQS :taoW. .,.... \he l'vbT 

aA4 Blo tao\on. ~ .. eowM ~· .. H{'OI'tel l17 8toatol!t ('/6) . Ia 

&IIIIC11'&1 0 ilrf'ettiC&UOlll of Uabc• boW.• 4Uferet lnult J'Oelelqoe tao. 

tora Nd Mtlfltll t;hqo and taotol!t ool:l4it10D1QS other C~Mrao\ftts llaft 

;rie14e4 aepthe tollllh. -........ (.'3) e.lld lfi!o'et, ..... , • ..._.. aa4 

:S.btl"& (4$) fouad no .,lde~~Ce of llal&:a&• b•tVIIe llua' 1*0\o:r• ~ tu11o:r• 

J.nTolYo4 ln l'eliltaaoe to IUIJ'a.l Othel' df.SO.O.HI, tb ( 75) ~14 fblill 

no rel.a.'Uo!llllU betveen ewus and btmt Hllltuce, 
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A.lbU (5) wat eeleoted f tbe p~ ot ifTbl'ld 128 X •• Oil•-· 

10'11114 that nel~ll' Al'bU 1 IU.IIliN'U, 1101' l!attllll .-H bl~ reeh\Att ~ 

1 .Nt4 :t.o-5. !he 8llP t.oi9r or tao\On ••••ted 'b7 .Ubi\ dtilel'lillae4 

rt~Ut.uot to bo\11 !'>ol. aJid :t.o-5. ~ ~·••fl414 a. ,.., .aat v.b.

Cl'Ota wUh UbU lJibl'bl-.a the Uoa of one~ tbe .AlliU tao~n 

nat L-S 'bllt 110t ..,U..t "'1 (71) . lU«atf (.SJ) tlbpwtd t.!at • lllloll• 

factol' COWlUd for neiltuoe in \he ftrleu .. U..t be atodled. Ul4 'hat 

thle factor wu prllbablT Ualted to awudaeae. 

lidtt W.l d..,S'f'l4 IS'I:III a~ X eret»e OJ'On (S6) 1 Mil U h""" 

ll...t t ' ~· l' .. ltt~~Me of norooe u a.u. ..., • dJCll r .... d .... :tactar 

(17) (18) . otbv trirlenoe la41cu~t" tl:lat RiclU 110'"''" 'llotb a ....... tn 

t tGt-, po110l7 \bat of~ • .S. ~ ~· ~ facto•. · te 

I f D Jll dU wl\h 

tuUh• 

HnCe 1 Mil 1 ltktl ~,...n.l'lllliSe1 U.U.tlq tt.t neh•IIQO• h 4 ... 

t•l'llllo.e4 by t-.o taown. V-.:•1 <1M ! oltan (92) etate 'bat en:, le IIIHep

tlble \o w fln4 l'Uke,...n..,-• la lfWIOtptible to u. Jotb -.re 

dlc;h•);r I!Uo~Ubb to T-8. CJ"Vtltl of the two "f'a.'rieUea rtalte4 lo 

auo.pt!'ble. :t...ter l6ga (lJ) oonolwled that Oi'c pottau8e4 ~ nah"'*t 

iUrlcey faotor. OU.• (2?) "U . ....t \hilt ~.tata~~Ce ot ~noreacse 

t t-8 • du. \o t.be pJ'tHDOe of one....,, .. Ul4 a.t 1-..t ou .t•J' facto:r • 

.l lat 13apor (9J) •tatld that reaht81U11 to ,_11 ot Ol'0-1 b detel'llllnld 
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'by two MJor f~Wtore .-a .tao t ba\ ~no:rence deii''l'led • tdnol' taoto1' 

for l'eahbnoe ~ tbh :raoe. &bah (7.3) £0'11Dd \bat two 1Mlol'll C01'Wil \he 

tee1danoe of IU.4h to W wben &-ose~ to IIW!oeptlblo tr\all I'AUed., ftJe 

same~ ho tacto:rt~ al~ Cll'f'l!nled lt~Uoa \o l1tob h4e 6--1, 

BOl.t.G~, llaalberg ud Yoo4-.rd. (l!O) etate thAt R!dU b oalr ll)l)dllft.te17 

•ilec~,~ptlble to J:lwvt llwl\ and ~t lto eM !~'bite Ofleaa. u. hishl¥ real .. · 

t lillrl , 'l.'hrq abo oon.olut'-4 \ba-t 1ll'lil p.atbo,c'Q!oU;r of n.att bi!Bt oloael.T 

reaoal>lee tbAt Of JftUld U9• Wbiob le • "1eet~l1 hCilll e. CJ'OH o'! Dwltf 

bunt I tio-8, lfhe abila:l'f.ty "*' oloee ~ to ,1UUfr the Wlfl ot lftbl'l~ 

119 JP a tetlhl' :H.ce fol' ~ buA\ HlhtsMe IMtore. lfOOA'Ari. 1!1114 

Ro~fion (96} Jl\rl.\oed that utah lCaue4 abo._. M :reai•teaoe to DWarf baat 

R141 t x 1S..,.26? (tJ\ah kl1H4 X enler) tli'O•• !!1114 •• •den.te1f Haf.ataat 

to 9.'-;-11 0 "'1', t-9, "*16~ aM. L-ll. Rleb\anoe to the tbet ttu'te of the ... 

l'llloee va• !ehl'laililed li7 '"- ae etucJe teotol", Ree1riiiJIOe ttl the "'-'.,.. 

lllt!f two ret.~ee 1t&l al~ ~Vtlrlied b;r • elngle f"lllor ~eh ,.. tbo"lm to 

ditfu tram the taotor lnlluoJ!Oltra ~Uon to '1'-U, t-.1:3, &tiA w . 
Reith (7.5) fou.M thN1e tlll't2ll!l!pal taotora &O'W'fl1'11o4 n.SttaAO• to 'Wat 

1n " lt.ope lt JO!Iktn o rott. 

Studloe of the genetiae ot ..at r•ilitaftol h&~ 1a4loatld ,._, iaheli

YD~ c~~n 'be ln\o:t'P~'•'-4 b htt calli ln elll;lle Meftd1Uan tethl.oe, bll\ 

the:re e.:ril te.ftlWd t!Bn1flc~'l Uii~Uoae 1o t)lt•• V'lltorW.\1111• Jlftl ot 

th• 1nToettphrll NpO:ttiaa c~io blbel'ltano• haft ~pecdth4 \be 
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p)Wdolo e re.cl:l• used, Cldn•• (jj) obnrnd ~ oonu~ r~o· rnm 

11\U10Gptlb~Uty to :lm!IIW11t¥ hom oron•• -ot WZ'b\tee dJ.:ttedne; 1n ruh

ta.nee, lll.'l4 h6 beU...-.4 \hat hill rqlllll\6 v•r• dua \o ~· Uon of ,_Ulpl• 

t.cto!i"e, Ciaft, enlhJl't)", &1111 ~.,. (2)) OO!I01'Ui!ed ~t ~ ~ 

WJ'e 1tm>l'Yt4 bt 'tlilat ...UIIiaDoo ta .,. .. ._ of BOp• &Ad d: htnattoa. 

lb'ei!IMI.l (4} r~.S. !l4it llll¥ ~ a larce J!.\\aber ot 1110411)'1118 

4oton ratb..D tM1l a., 1io.1Jl teot.or to11 .-..t.taoe to c~ t.,._ It 

bwlt• aUheu«h he t.tb4 to F•ftllt 4Ata to IJQ!Itta.nU t• tlsSa. :Auadt 

(1) ahtnr.a. tllat the 1llltAtrl~ of l'ti1•t.t.t~c• ill A 1al'~ ~ of -::>riag 

wb.oat ~1eUttll WAe b$1lt lllE!IldJi.a4 OS\ a MUUpllil t~flor 'U.&U, tl!llll.' (95) 

1't!Mhtl4 a eitt! l' OOIICl~ton tl'Q1II thl,rl .. \1\lt prog..,. of a arou~s ot Oft 

X '1'~4. 
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Illhuitanoe of Gl'aUI. Color 

!he lnhe:rUance of graltl co loll' hao been the lllbS.ct of ..-.rou. lJt.-

noUp Uono. eJ":lftl (6o) ~·-' ~ vo:fk to 1912, Md ohowd 

~t red kuuel ooler .,.. doaliiMt O?Q vliUe. RaUoo ot ) fti1 to 1 

vh1te1 15 n4 to l wM;o, u& 6) Md to 1 vhl\e W411"e ••rtell t.r• Utt• 

\!u'M f&etoS' paint ud tllat r ... _. CIOIIPltteJ¥ 40111aallt _...,. llhlte. 

'l.'he•• nUo• 

tubt*Uate4, at ~t tol' \b4t ~· u4 olll!llpaG'- W...to~ liT l&t• 

otwtha. 

td t.be•• otv.ai. .. (:32) (&6) _,.. ellow tbat a atacle t•w 
·cnodl1t \M ~teae• ot ,....ia oot.. U14l&fl ('J) a.ao.t two n6-

ltleil nrt•U .. A4 el!taiJI.M. u :~2 l'&Uo of Y-r .....,.l.T U h4 \0 1 

1fi!J.te ~ \hat -.oh p&l'•t ooabilllll.tM. a •tacb pM illl4 that \heoe 

~-· Wft'O 4 lffeftllt• 

fifO f-.otoh hl.n "- lftllll to 'be .,._..u .. 1a o\hw ..,... .. U...t 

llaft be1111 o1U.U.ci (21} (23) (li;S) ('19) (8,) (&6) urn, Wbf.le .... ,. .... 

tllhentau• -. a1• bee .,_ ll.r ·~ iaftotf.,p.-.n (2:3) tm (42) 

(44) (BO) (82). 

~" (4)) noted that the -.ltw ttt toetoh ooaWc!Ubc &Ph 

cour YU'lt4 ut WI vlik 41tt••• w.n.u .. , 'llllt vl\h un.,.., ottalu 

vUbi.a the eoM ftdet7. 



11 

Perchal (60) _,bed \M Ute ture on tb• hharl'-e of 

taotor 'PCI'b wUh a ~~ ~. OtUnu (:33) arrln4 at \M ...,.. 

eonol111ion a th ,...., latn. la ocm~NdicUon t.o '\htaa fbd1SC. t'..oz1-

en .. n (59) and O.lad .ull SlDI;lltoll 09) belJ.eved that awla1uaaa vu 

Stevut M4 ft~SPT (79) «'011414 lla,rquil• which 111M 'ftiZ7 IIIlo*" t 

awn•. with J'lllel'aUOl\, vb.loh li pnotloal17 .wt1••• and aliW.11ie4 F.) 

w .. tbat wn bollotnOtll to:r a ooulde 1111 ~lot*eat ~ ... , 

lnUcatiu,<,; ._ 110rt or a oo-,plA!Matal7 .-a1aUoublp \U.t penal Ued u.. 

prea1ion of -.... 

bUoa ot 1 awnla11 \o 2 iD~ata to 1 -~ u -.11 •• ct ... 

.. lcrpMnt •• \he a1IIM4 ~t ,_. touail 117 .-1 U...tlpwa (2) 

(32) (42) (82) f.n 81'011" iuelriJI« alllftl"• and fUllT ....-4 puaah. 

Sbtlar ratl01 baYe bee o'b .. ,.ed la ol'ltiBea of u~ 11114 M~ 

ft.rlaUaa (59) (62) (8J) (8j) (86) . 

Kuriuc\On (4J) U4 fl--.....,. 111M (84) ·~led 01'1»1 ... ftooa wh1Gb 

the7 ware a:bla to ae;puata abe Uffn•t ,.notJp .. , 1.Mlu4111C fov ,.,.. 

b»*in« clae .. a, Varieru ath81' moUfloaUone of two t..nor ~..._. 

!\aYe alao 'bem nporh4 (21) (22) (23) (63) (81) . 

A. li!Ot'a 00111pla ln»l'Uaaoa at awnllbl••• hAl been 4a10J'ibe4 1al ..,... 

cn"al .natuou1 apet'l (19) tm U.s> . 

ltt 19LJO 111t.u:ina ead Jllln\oft. (94) ooll&tc4 tlla r•IVJ.ta .r-aw p.uaUo 

Btu.diae ot awaa4ae .. and ooMlu4a4. that there were flY• -.:to:r Pft .. vbloll 



alone ol" tn oOQb1JJdion led to ~ prOI!uofioa ot the -.1or &Will o:t.••••· 

'!'hoy also atate4 that &VIIedno .. le """•lft to ..at .. ee .. tn fl'tfn7 

I'A100 



!lex lt &ll avnle .. , Wblte-cntned ftl'le~. all4 112a-lM h a Ml7 awed, 

l'~tned eeleoU~~~t, n h ... -a tbat aiiiZ, vbloh ,.. t.n..a t a 

crou of \'bUt Odet• X 

lb ,. oa ..... pan~~.t (25) (26). 'l'he ..... of WI.• .......... tO'Wld lJI 

112 ... u..6 11 •~"• ~lu. It .. «en "NNl hom e. «Jr.4• ot .n&au x ~7, 

4 1t ~•14 to Mft t¥ rt~t1t\alloe o.t J114U. ll4U ,... nleote4 tn. 

.,. l~ht Of a fl:uob7lt J'la ...... t OS'HI (2j) (S6)t Qlt• M JIM 'beM 

Wllll lD \be rnltv tf Ute *""• JU4lt pl9'11&b]¥ ~· ... - & dtall-t 

t.c\ol' tor l'Utt~ h.- Ut ~ pa19at ..a. a ne"tl" taeto~ tiWa 

l'.Ot. It .. knowa, bO ....... tll&t lU..u-6 ~ ............ thM 

Aoet Jlt.dtt . 1 fhle t44Ullil&1 r"hlaue ... , Jl&" 00111 ~ Ullt 1.5a-267 

(Utah ~ x smer) J~UtA'• -. lt 'PeU'• tlblT ~' &mer -. u. 
IO'IU'tle ot tu PHlt._... Sbhft llelft t.l'l the .....,.leu et lla uA 

U.~J.2.o6 to 1l:J 11!'.0" o~ llaat at Litella. ut.ll, 

f!r 
~ ,..., 
N 
'.MJ 
J.i1ltrl4 ( llwa.lot) 

112!='?...6 
ltedt~aat 
a..letaat 
:Reth tad 
1ol•tan 
b.t...U&h to Jlatbtaat 
tatll'lltcUatt to ••• , .... , 

!he rMCUen of U2aoo$~M, a adD taleoUoa ot ua...u-6, to 

nee• L-9, T-l3t M4 B;;Utd •• n.porttA );y Dhui (29) ,... ef.aiw to .,_ 

rtactlon ot 112a-12-6 to th••• tbl!'ee PM ... 



claulfied f~ de6r• o aWIUI4ae.ea 

•• dbld&d into th~ eq11.al ~h, 

rt,;;aea 

~ oqlor. Seed of tbeao plahta 

e a to boouJ.ate 

l.n'f'eeU to~• it10lualng To~ (98), lton Mil n..l4 (47). aad &ltoA (48) 

haft Ol'-ed that ol'IUUJ'1 ailed tnooulaUoa 1a .t,aetfecUn fOl' llwu't boat. 

1::1 a imlllll' I!IAAflf' •..a of ~e eMon& )6o pl.aa\a '1M bOOilla-.cl wUb. I'IIOH 

L-4 • .5 . c1 9. tate ln the fall of 1948 eeed fi'OII MOh ol 

h 10 ,, ,..,.. 

u:l 10 ola;va 

tor:uf.v ot Weotion .t :r, I!OWlt, 

Ubi' th& Cftlll llia4 i'lpeaeA \be pel'C•teca of WIHlW plaah 111 ..-

l'OY wa. C:llc'.ll$.tf4 II'~ a oollat of the tokl ~J~Jabe!' <t1 J!lantB the 

,.,., • •••bled 110 th$.t all \brft rl)ve oo-.priahc tM -pre,..,. of a ab(tle 

l'2 pl.a&t wve to~r. Then 1!leH ola .. Ule4 fOI' pa1ll ooloi' a1 ~ 

red, 'IU'o \White, or 119€J:I'tgaUQC tor red md Wbite. t'bq vert !ll.M 



cl.-a1tted 1nto el~t av.n \1P91 ranging from awnl•••• dfelaaat~ ae •o•. 
to 1'1lll7' Wll.ed. •4• , Clan•• lletweon thotte two fol'!Pd a :n.-lj ooaUaaoue 

u:r!e• q \l tbe tllvll!.~t~~ polllt• li11Welil!l tbli!l vv• in *'U oa••• •61'7 diftJ;.o. 

cult to ~t. tet · · 

1•, 2-. 2, ~. J-. acd 3. 



16 

Inheritance of ~eeietance to P~•• of t 

re!!diM :llehaTior in v3 to ~noe '1'-8 

Percen~e of Weotion ln :r3 I 1 anO parent. illoou te4 with e 

at'& ahovn ln Tu.blo 1. 'l'be 112 12-6 parent 1e hlf;hly r .. htMt ae 

not ono rev in the total of J? oon"'-in.o4 MY bunhd pl.ante . lex, on the 

other c1 . h b1t;hl7 neceptlble •• abown b7 the fact th:lt 95 percent of 

the rc· contalno4 more t~ 74 percent bunhd plant.. '!/he rillllllinl 4 

nercent wfiiii'O OVtll" 59 percent in!~ted. 

In order to ·~ IIIOde of lnher1 tanoe of eh.:!.rnctera au.oh ae reaction 

to pathoaen•. U 11 neceaur,y to dllter~~tne the roportlone ot tbe e0£:2'e

tratine genaraUona tbe.t re within certain lnfeot1on c1ao1ee. Tille tech

nique le l'e u~eful we a phenotypic 1n!eot1on olase o.f tho oeer t1 

tteneratlon corre8i)On41DC to the 1nfoot1on J'UIKO of ono of the renh osa 

le found . The d1tf1culty llee ln the t .ot t t ero.nt86• of t.n!eotlon 

tn both enh 4 J3 1e h nbJeot to vide Tar1Ation t t 1a not under 

~ontrol of the .xperimonter. 

The avora&e tntectlon of Rex vaa 66 . ,3 :! 1.6 ('b!.l.l1e 2) . Two at~d 

devtaUone on ench aide of thh would include 95 percent of the nomal 

~· end t6ke everyt.h1J1.3 betveell 66.7 end 100 percent. . If U 1o M8U!Hd 

t~ t. the aver~ lnfectlGn ot tho J'J I a vi th the Olll:le genotype ae Ru h 

!16.3 peroect . U ~ aleo be astiUIIIGd that eve17tb1q above thh be.• the 

ttenot;ype of' kex_ but lt v1ll be nooessary o select a lover llmlt. 1be 

•taadard deviation of Ru wuld bd1cato tbl.lt nc.tw-&1 lnteoUon ot tho 

ltez genot7Pe ~co a. lov or lo r than 66.7 percent. but the t rove 
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ot leeat infection contributed coneiderably to low~ins \hie f~e, end 

1.hoy could veey eaaily be due to fMtore t N>t would not o.ffoo~ & propo:r

Uonate peri of tho .i'.3 ' s . In Tlev Of thh end or tbe relatively luae 

n\L<:~ber of F.3 ' s in ~ 62._5 , 67 • .5. and ?2.5 percent ole .. ea, it. e,ppeare 

reasonable to aeiiUillo 'hat an :r3 eliUul ae -~tlble ae Rex, and t here-

tore pre bly of ~ a!!il!111 t YPe. surte with ths 77 .S percent ol& ... 

fhe 2$ 701:/S tbuS ii'IOludod l'ei)1'81dt l'olJ8hl7 1/16 of the tot&l0 IIJU&:IIt-

1 a two-fe.otor dilterence for roeht.anoe betwetm the parents. 'hbl 4 

ahowl tb&' the cbt 1~e teet of fJ\lCb a b;ppathell& glvee a l' value of 

betvoen 0.5 and o. ?, wMcll 1a .:1. od fit. On thh aell.llllption th& geno-

tJI~e of ll2e..-l2- 6 may be dii1GII3ted R1I11 2!12 and the «Gnotwe of Rex 

r1r 1r~2 wh~e R1 Alld R2 are fo.ctore for rt~eiatanoe. 

!'he d!.etrUruUon of tn:tectlon olae••• lhow 1n 'liable .3 oan be e:w;o. 

pl!lined by e.elllll!ling the roahtance tootora are at 1oaet parUal1J CUI!IIIooo 

lathe. App&:renU.Y tho heteroqgoue t7Pel l'l11l1 z2'2 and Ii1r1~ ehov, 

b s caeoe, reeh\Motl ae bit:;b M tho ll.011101ZI18(1111 R11'1lltzll2• makS.~ 

eepa:rat1on of these genotnea into thdr roepecUM phenot;yplc olae1e1 

!l!q!oesible. !iell(ls the three genot;ypas will be l'lllllped into a linslo claea 

of fro 0 to 11• percent . A aecond phenotVP1o in!eoUon al.&!.s. co~~~poeed of 

thoee genot,pea poes&eoi both fec tore ll.ete~eygaua far :raa1etaaoe 

ranee• frolll lS to 44 percent . while A third claiS ohov!JIG 45 to 74 per-

t~o. 'l'M fifth ol#.n btu been dhcu.••ed abaTe, V1th tha emeption of 

the first ~. Table S 111hovs the genotl')let bl:>oken dow into 11ltect1on 

claoeoe on tho aa~tion tbnt the raaistnnct fectora involved are a4di-. 

tive, It = 'be flefln f:ro,. tbh tabla t ha t the p:ro'babUit7 ot a larglll' 



4trvlat1on tro:n the e:w;peoted ftluea than thtlt obeaned h betveen o,,.S u4 

o. 7 and henoe the chi e'lU&re teet coneti tutee llO evldeDCe ~t.net *he 

blpoth ie of tvo ~tlve teotor ~•1ro to expl•ln the lnherltanea of 

r ehtnnce to in tht.e cnea. 



'1'able 1. 

'total 

~ 

ll2a-12-6 Yl Yl 
:nex 2 7 4 11 7 6 )7 

y, l<S 9 18 :30 19 17 21 24 25 30 14 23 19 18 14 9 4 e 6 7 :360 

~~ ~ 

112a-l2-6 35 2 Yl 

Rex l 1 l 4 4 8 ) 8 3 ) l Yl ,., 1269 9 33 28 10 3 8 1 l ,00 
~- -·- ~--- -~ -- -

'brld 11' 

112&-1.2-6 26 2 4 1 33 

lto: 29 l 3 33 

F~ 207 18 JO 22 l8 6 9 4 l 1 4 6 J 1 5 4 .5 4 5 4 3.59 
--~ -----

•Includu all row JI&V1118 mre tb&n 0 bllt less than 5 peroen.t infection. 
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.aue :3 . 12 genot.<pes. their u 8d bra~din3 behavior 1n J end 

their GpGOtod breedln:; bebe.,.ior i n !'4 b rac3 

Ito- Aa!lllDod Debe..,_ Clacaoa end 
quency ior to lA 'J Proportlona 

l o.o 

2 o.o - 14.9 
) 
) --- 5/16 

2 0,0 - 14.9 

4 1.$, 0 - 1:4, 9 

l 15.0 - 44.9 
) 
) -- 6/16 

1 lS. O - 114,9 

2 4,5 , 0 - '74. 9 i -- 11,/16 

2 4S ,O- 74,9 

1 '75 . 0 - 100 1/16 

~ooted !loha.,_ 
lo2' to !-8 

1n 7ft 

t!ke 112 12-6 
and 1.S ,o-44.9 

Like 112 12-6 
aDd l.S. o-44.9 

Ul ole•••• 
15.0 - 44.9 

l.S.o - 44,9 

1.5, 0 - 74.9 Nld 
like :Rez 

15, 0 - 74. 9 
Ulto u 



11!.blo '•· ~sfl of t it <1t 12 proe;enr wUh a t wo !aotM" 41tte.reaae 

~J!l(•-d1on \() r ge 1.8 (15;1) , 

rlumotyp1c Calcula\ed ObeerYed 0 - 0 '0 • Ol~ 
Infection falue v lie c 
Clll.seee (C) (0) 

0 . 74.9 .:m.s :;:;s z • .s 0, 0186 

?$.0- 100 22. 5 2.) 2 • .5 0,2?60 

rolmb1l1ty of a la~er c\11Y1.a.Uon tr<1 tho expected ftluea 1e 
bet oen o • .s &nd o. 7. 1ndio&Unc ~ ... uete.ctol'¥ fit , 
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'fubla 5. 

tor reaction ~ reo& 

Phenot;yplo Cal ted Observed o - c co - c)2 
ln!oation Value Yalue 0 
Olanes (0) (0) 

o.o - 14.9 112. 5 102 10 • .5 0. 9500 

15. 0 - ~.9 1:35. 0 1)6 

45. 0 - 74.9 90. 0 97 7. 0 0 • .5444 

7.5 . 0 - 100 22 • .5 25 

ProbabUlt;r ot • llu-ter 4nlat1on !ron tho expect wlu .. 1e 
between o.s and o. ?, ind1c~t1 n eattefaotory tit, 



:roed1n,:: 'Sebll.vlor 1l1 r
3 

to lllico l J • 

Pueentecee o1 Wectton 1n parenh r3•a illtlcu.l..t.ted vith race 

- 1:3 are 11tlo 1n '~.'able 1. All J? 1'0itll of 112 ... 12-6 cont i.ned le11 than 

5 fll'eent bunt od lanta, .35 b ill« coupletel.y bunt freo , !he r ·•e ot iD

tootlon for J6 of he J? row of Res was frull 0 to 44 percent , the one 

row be .about 51 percent Wected., It h obTious t t \lhlle the two 

parents dlftor mark~ in their reaction to T~lJ, there 111 some over

l ap ill(; 1n tho 0 and 2 , 5 p :rent intecUon olae:Jee, 'l'w e d4l'd doYi-

at1one, ho OYer, on either aide of tho n ot llez fail to lnolnde tho 

2, 5 percent clNe, twlcS n appear 11kol1 the.t. aey F3 •e ln the 0 8lld 

2, .5 percent clee .. e arCI mro rasiet :at tbail 11 es, 'l'hue e 2'78 r3 
rove tbo.t fall in the 0 an 2, 5 pei'C'Jnt o eeee while 82 e above these 

classee, Tbia ~~ro~tes a J:l ratio of ree1etaut o ~ooptlble rove, 

• eetm,, that 112 12-6 cGr:rleo a 1 :;le, ao lna.nt , 1!13,1o:r t;ene for re

ehteuce t -lJ. Table 1 lhowe a od tit ot the ob11erved d4t to a 

J 1l rc.Uo, d honoe the eenotype ot 112e.-12-6 h asiiUIIIfld to bo R:3nJ IUid 

t t of ex r3r3 (~able 6) , 

Under tho f oreeoing elqllanation ot a a1ngle, 4ollinant tactor coD-

ditionioe r~t!on to race lJ one would ect to find f~l~Pl'Old. tel,y 

1/4 of the 3•s reeemblina thCI receet1~ parent. !be data show t 

th111 1a not tbe eaeo. ~!oet of t he raoese1ve pas'Gntal :rowa ebov i ntaoUon 

ot troo 10 to 44 pcrc8l'lt, Vhile the lllft,1o:r1t;r of the r3 •e eo from 5 to 

14 po:reont 1ntectod. 'l'b.is hot doee not nooeouril,y diserecU.t the theol7 

of a. dn,gle II'AJor factor . llut •• i!ldieat ttl! t e4dit1oual cena• e 

'll"Olmbl y tnYolYod . Ono plausible expltmaUon wuld be to &81111118 th!lt 

112 .- 12 , 1n nMltion to oontribuUn the !:I!IJO:r fe.otor • 111110 f'urn1ohed 

one or more icor cone• tor :rea1atnnce. 



Table 6. ll'2 cenot,ypee. their n•euo$0. b:r~ne: bcl!a•lor ln ' ' end 

their expected bre~ beh:r.'flor ln rlt to rsoe 1.3. 

i'z AeW!lled 114JbaY.. Cle.s••• &.nd ected l!fh$Y-
llenot 08 Q.11011.Cf !or to T-lJ ln. F_; Propo:rUOWI lor to T-13 

111 14 

P.JttJ l IJ . O - 4.9 1/4 Llke 112e-U-6 

"tJrJ 2 .s.o - 100 2/4 All clanea 

1',11', 1 s.o - 100 1/4 ur.. nex 
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Table ?. Goodn 9lil of ! it of F2 £l:I'OaenY 'With a one 1120tor d1Zfe1•enco 

tor m;:;etion tp race 11 (Jtl) , 

Phone t 7j'>1c ~ou.latod Oblhtrved o~o (0 - g}2 
ln!eotlon Valll(l Vallle () 

C: l.aast/1\'1 (C) (0) 

o.o - 4.9 270 278 e.o o.;:mo 

s.o - 100 90 82 a.o o.nu 

l:ote: x2 : 0. 9481 

.>robe.b1l1ty Gf a le.reor tlavbt1on hem the expected vaiuta b 
be~~ o.; and 0.5. !ndioat1~ a • tlsfacto~ flt . 



rect\1r>.e: llehavio'r 1n Jts ta !!lnut 119 

Percent~ee of Woction ln psrenh c.nd r3•e inoculated vUb amut 

119 are at own in To.bl& 1. It C3n be aoen thAt the aaJorU;y of the ptll'ent•l 

rotn~ exblbU no int'ection, while a ffltl vent 1111 hleh at the 7 • .5 pel"Cent 

olaee . Thera ~• one rov of 112&-12- 6 in the l2 • .S pezocent clan, but this 

rela tively hlah infection tJ prob4bl;y en uma 4ev1ato since two etanderd 

< ev1at1on ad4ed to the mean of lJ.2e,..l2-6 clvee a valtte of only 8 ,0 percent 

( 'l'llb1e 2) , Under cond1Uona of thi8 ~eriment ve can UJ 

r~e of infection for 112&-12• 6 18 fro= o t o a.o percent end for nez 11 

iror:t 0 to .5 . 2 percent, ~e h1ah infection found ln ClllnY r3 rewa, however , 

1nd1catee t t the f tors for realatnnoe in the two parente to t 119 

ere different, even thou.!!h their behc.vior to thh ra.ce appeo.ra to be the 

There are 25.5 !'.3 rowa u relhtant u the pal'en\al t)'J.)tl 104 

t hAt ~e aore .usceptlb1e, Tht1 ~~eota t t each parent eae8S88 a 

lilll;le maJor t tor for :redata.ncc. If the8o tw factor re ere et riatly 

Bdd1tin M4 ere d.eei ted at l!JJt4 and .sn.:; ; then ttenotfP .. ii.Jii~t"~;R; , 

T!l;t~!fS• RJ?."JJ'.s-'1.5• Rtil!J.I';r; , !'4J'~;ll_s, Mel. JW'4fl;r.s or 11/16 of t ho 

to-al vould be txpeote to be leee re8iatent than the ptrente. These 

OIJWC!pt:l.ons <Uid the expecte4 baha.v1GI> 1n l'4 ar llhown 1n '!'able 8, 

'1' ble 9 aho1rll a ~od ttt of the obeorred data to e llt.5 r:aiio , 

itldn \be a\lllaeptible 

of infection . '!'hio ~os :tram 10 to 100 pe:roen\ , elld lt Qppears that 

tllo homoeyeouo 1111e0 t1ble 'J'• Jl!lzy bo eeparc.ted from the hetorolQTeo~eG 

by oomowhat arbitrtll'il.Y &l.tCUIDine" trot all 1":3 1e aboore 70 peroe11t are homo· 

:o:;rcous . 



If thla b true there should be a ratio ot tour mod«<J'atel,y 81looepUble 

t o 013.8 h1t;hl3' suoe~tible FJ roua , '.l'e.ble 10 81-J>u• o. eood fit of the 

oboer't'ed da. to auoh o. ratio, 



!r le 8. 1~ f;III0\1Jl01 0 their as-4 br•.UDC beha-Tlor ia f1 11114 

thdr exp.ettd behariol' ln J'4 to .... , 119. 

ra ,. ... hftlled lleba\t- CW1e1 and _ .. ,ea. :Bella.-
Gell.o\;ppe• qu0lll)7 lor to,_, P~rUone '-1" \o ... , ll-9 

119 ln ,, lfl , .. 

RIJI/-5'-s 1 o.e- 9.9 }. o.o .. ' ·' 

"RN.sr.s 2 o.o - 9.9 o.o- 9.9 u4 
lUte 112 .. 12-6 

R4'1}'lts 2 o.o .. 9.9 
) 

o.o - 9.9 and )- ll/lli 

~ 
Uke!la 

R47 1/l51t5 4 o.o - 9.9 ) All Cle.llll 

RJ/4~'~/s 1 o.o - 9.9 Like W...lM 

l'JI-'I}t~.s 1 o.o - 9.9 Lllte lla 

Jt4r47 S7 S 2 10. 0 - 69.9 } o.o - 69.9 a4 I- 4/lli 
11kelU...l2-6 

"'4.,. :15"-' 2 lo.o - 69.9 0,0 .. 69.9 and ) 
UlltRtll 

'ltl/'4"51'5 1 10. 0 .. 100 1/16 10. 0 .. 100 



!abl• 9. Go~@.eu of f it of l'i Jm>&mq vbb a twa fl!l<ltor d.tfterenoe 

ter Q~QUon to .m US <UrS) . 

Ph41116tpp1c C.l.oul&i.ted Oosltl"A4 o.;o f2 .. !!l' 
IQI'ecUo~:~ Yalue Value 0 
Glaue• (C) (0) 

o.o - 9.9 ~.8 25, a.e 0.2'107 

10.0 .. 1® 112. 2 1~ 8.2 & • .59,54 

ote; x2 : 0. 8661 

Prok\l.Utr or a w~.r d!fti6Uon fl'Olll the eJtpttct.a ftl••• 1• 
between O.J and o • .s, ln41oa'Unc a aUUu'ol'f fU . 



!'able 1~. Ooo4DMI ot tU of :r2 pHCtflll' with a \wo , .. .,, dlftn-• 

tor :ri~Mtlon !o l!!!!llt U9 Ohl} . 

Phtnot1P1~ Cal.OIUAt-' Olil1enld Q ~ Q .,Q- g)l! 
I!lf'•Uqn falu Vatu• 0 
0 1&1881 (0) (0) 

10. 0 .. 69.9 83.2 7? 6.2 &.11627 

'70. 0 - 100 20.8 27 5.2 1.8510 

a = 2.313'7 

Probabtllty ot • ll.:rcer d...taUoa fi'OII t~ gp.otld 'raluee b 
ltetlteen 0 . 1 and o.z, A.bdtO&Ul.IS a. eaUafaoto:ey :u. 



Jlroecllng Dehlmor in J') to I..-ft. 

l>eroct et of lateoUon cf l!Mt te 

J') l'OIIS aa I' littkn\ at lU....1.2...6 po88 .. 8 \he 

\biw parent for emRt ree1otance• ve vlll have a ratio of T-r.r nosrl7 1 

row at l'eaistmt to 1.S :rowa !au reaidut thaa 13.2..,.12-6. !be ehi aquah 

teat ot thb b;J'potheaia ('tal>le 1.2)• ehove a ,;oo4 f it of t"- olleerTed data 

t o a 15•1 rt~.Uo , 

It can be ae~ f roa fable 1 Qat au.aoepUb1U\y to J.-4 1t at haet 

parUaltT dolllMnt 0'181:' reebtMOe, which 1\lrnlwhet all eJi041}lUoa to ~. 

r ather gel!ll'al rule thll.t •• 00'110~" vUb raecUon \o 111111t exert a 

reahtan<t• etteot Whlll:l doalullt and pe:raU lDteoUon Sn Ule r410e .. bo 

co®Uton. Coutudon vU1 bo avold.e4 lt OXte th1U. 4! the taotort 1&

voln4 ln tbia Cll$e at am•• 4.-lunt tu -~UltUU7, 'lbe &IIIIOtT;Pe 

of Rex could thm. be detto~&\" aa s1s1st~2 (.uc~e,p\l .. le) that ot 

lUa.-u.-6 u t1a1a2~ (reab"'-nt) , 

J. i'Urt.hel' brll(lkdow of phoao\7p1c claaaea hlto dltterct Cfii:IO\lp .. 

1a COIIIPUc..hd b7 the "dele TIU'latloll ln tho Weotkn of l!a. ~ ataJa4.. 

ard ~nb.U.ona on eUhor dde of the aean ef Jlet (Mle 2) af..ve• a ~"~~~aS• 

of 5:> .7 to 100 peroellt, and \hie tana to lnolwlo the tlil'ee row of ll.z 

t hat are !'tOm 110 t o 41} pel'otrtt hleob4, ~·• there aro 11) ,.,,,at 

le.Mt ae n.scepUble aa Rex, '!'his preclude~ ~· poea1b1U\y of eepanUac 

a phello,JPlo olll.l l oorrelpOMln& to Ret. !lJQ.e the tb'et 11lfiii)Uoa olaea 



hoaofl780\t doiii.DUt foro 'both 1mntort. Iat~iatt Jl~\lllet Slq lit 

eepuoated ln\o tho•• ce110tn-• ODAtaintnc \vo 4.SIII!Il\ tiiCitort all4 \hete 

oon\ainilllt 01117 oae a. toUtwtJ \he 90 ,, •• hbftJl 5 an4 29 ptrOea\ 

woldd have the ceaeUa aalt~ a1'l':2'z OJ' t 1a1S:z•.::!• aad \be ;IJZ lie'""" 

30 an4 54 :pen~ent would be S1t1•2':2, •1•1SzSz1 or SJ.•1S2e2• U.-.4 b.

hl:>vior of aU cenot¥:P•• ln r 3 ull theb ~.oted l*laY1ol' ln -'It 11 Rovls 

in fable 11. '!be ohi t-qi\IU'e tett of noh a hiPOthedt ('-lilt 13), tbOV. 

tha\ 'hi pl'O~UU7 of bYial a larst:r a..taUOA t:ro11 the u,eo\ed 'faluee 

11 ra.earl.T o.9, wb!Cih b a'"" cood tu. 



t able u. 1'2 lfOM\~e. t.belr ••IMIWid b:rHC\hlg bobano:r !n !J 

c:.n tl1&1r e:&paetea bpvior in .. ,1 to . me• L-1~. 

'a Jl> ... AIIUitli!ld Behll. .... cta .. o• and ... llil fltib!W-
Gtmo\1po.a tna)' lor to L-4 ho rt1one 1or to L-4 ln 

ill ,, ,. 
8111'212 1 o.o - 4,9 1/16 Uke 112a,..12-6 

8111
1112112 2 .s.o - 29.9 ) Like 1126-12-6 

>- 1+/16 sJI4 below 55,0 

) 
1111!1212 2 s.o - 29.9 ) Lib 112&-u..6 

Nl4 below 55.0 

S1e1S2Jz 4 ,o.o • .S4.9 All cwH• 

S181121 .2 1 )0, 0 • 34.9 ) ---4/16 Jo.o • .54. 9 

) 
1 111 .252 1 30,0 - 34.9 ) 30,0 - .54.9 

8ts111212 2 ss.o. 100 Abtrre 2?.9 tl.lliil 
like l\•.1: 

81115252 ?. $5 .• 0- 100 )-- ,,l(, AbaTe 29. 9 d 
) Ul:e Re:x 

81818252 1 .5.5. 0 - 1()0 MD 1Wr 



'l'ahle 12 . 

Ph.ao \J'PlC o.J.ouJ.-.l$4 Qbe.,.ed 
Inleo\ion falue falue 
Olueu (0) (0) 

o.o - 4.9 22. 2 22 .2 o.oo1a 

s.o- 100 ))4.8 :m 

ohr x2 :: 0. 0019 

PI'Olia'bUit:r ot a WceJ.' 4ftf4tioa r.ro. the ~ted Yi!ltJ.M te 
betwaea o.9.S &~d 0.98. lD4i-\i a t1111Mto17 ru. 



!'able l.,. two tAG\or 4itferenQe 

t or rtaetion to race 

.fh1m0t;yplc Ct.tl.oula\1111 O'b•~eii o - c tR- ·li 
WeoUon. tuue Yalue Q 
Clanec (0) (0) 

o.o ~ 4.9 2:t. 2 22 . 2 0,001 

s.o .. 29 .9 39.0 90 1.0 0. 0112 

.30.0- ~.9 134.6 1)2 2. 6 0,0502 

55.0 - 100 1U..2 ~~ 1.8 0 , 0.291 

5o~el X2 = 0.0923 

P'l:'o ab1Utt ot ~cr '-"1aUoa ~the upeoted W..ee h 
bekeen o.99 and 1.0 , tlldt.oa\lD,C a. t&tbtMtoey tu . 



l!r~ Beh&flor ln r, Co Jl.r.ot ":5 

Pe•cmtocee of lllfeot10JI 'itt par•'• fJ'• bloqQlate4 vUh ifaoe 

t-5 e.t'e ebow ill !~1• t . All wt oae ot t.be 1.12a..1a-6 rows wwl!d. 110 

lnteotlon end the tbt;le emepUoa va. below 10 pe:tc•t . ~· rov va.t 

pi'Oba'blT llll. ~l •ul~ont thloe bo etaadaN dettaUone aMed to the 

Mall or ll..2flool2..6 «in a ..,alu of oo11' 1. 6 peoel)t. All flllt one of Ute 

rove of llex nre fi'Olll JO to ?4 P'"-' lateoh4. 1!\e r illlllllllllc HY ..,.. 

between 10 tmd 14 perotSlt Weote4. !!tle row vu prokllll M uana1 

b'tla\o, tAild it vUl be aallllled that th41 illteotlon!f ltu \Uide oonMUou 

ot thie u.ped111ut h fl'Oil JO to 74 paro t . f1t the r3 '•• 32 are M r ... 

ilaled to peeuee tlae llaae .-ot1,pee (OJ' ••leteiloe .. 112ao.l2-6 aa4 .. 

:Rex, l'eilpeoU'fel.)-. 'l'hei't wn 188 '''' tat...Uata ,,....,_the tvo, 

IJ'I.It:i!OU a 1• 2•1 r$Uo; !1M chl •q,ure \ett. of tbh I'&Ut (fMle l.S)· 

ebowe that the prob&bllUJ ot barill& a dll'tSaUoa 1.arpr \!laa that ob .. n-11& 

h between O.$ end 0. 7. vbloh h a cood. fll. 8Uah a raUo le ~,...,. 

hUo qf e1J)gle teotor tllherltaeoe w1 d01illauoa ~. !he .-eilP• 

o:t 112..,1.2-6• •• tarn reaoUou ~ t.-.,5 h oOMIIJ'M4, 111117 \e a. .. ~,.._ 

Ii6ft6 and that of Jta as ~'61'6 w1 th the hetenSJIO'IU phao\7pa be lac 16~'6• 

'lhete ae.,_,a reaotion. 111 1"3 •4 the u;pac9ted , .. ,.to:!' S.r.. 14 &N llhoa 

ln fable 14. 



~t1blo 14. r2 eenotn>ea, tbet.r l!.ll~ bree41~ bflheT10l' 11:1 73 

and their espeoted beb::.Ylor in '" to ~e :t.--.5 . 

,2 ire- Aelt'lllllod llebav- C lrutsee ~.ne. ecled llehn\'-
Oellot;,pee quoncy lor to 1.-S in J'llopol'tiona lor to t.-5 ln ,, .r4 

61'6 1 o.o - 4.9 1/4 LUte 1~12-6 

rc;r6 2 5.0 - 29.9 2/4 All Clc.!lt181 

r6r6 1 30.0- 100 1/4 Ukell.~U 



'!'able 15. ~en of f U of l',;> proc• wlth a 0114 tao~r tUftu-• 

~U.en to I'!!S! le' (lJ!t!l) . 

.l'her.oj; io C:&lcul.i.~ed 0bt.on"e4 0 - d (2 - " l~ 
Iuteotton llllue lllll!.e 0 
QtfO, 111!15 (0) (o) 

o.o - llo.9 69.1 82 1.1 0,6611 

s.o - 29 .9 1?9.6 la;3 a.~ 0. 392' 

JO.O .. 100 89.7 e9 .1 o. oo.s~ 

lotet J2 • 1.0590 

ProbabUf.t)' of a feet' d...S..Uon fro the upeehd 'Mlll" l• 
between o.s and 0. 7. 1n&loat~ a fattAiao\orT fit . 



41 

~~or ln I) to hoa H 
'.l'he bahavtol" of par~t a and .r, •a to race L-9 b doW ic !able 1. 

It h olrtloue that both puenh are :reehtMt. llot oae rev of au ,.. 

found to b&Ye n thar! 4 perca.t 1afocte4 plant., alit\ o:Dl-7 one Olat of 

36 rove of lUa-12-6 ezceeded tbh fl«w'e . Thlt •lll.!:le J'01t val 1"• 

t.bWJ 10 pill'O~t Weeilt4. .A,ppueatl7 &t!MI for :r .. la\&Doe Clh pre11111.t. 

tn both ~:renta . If tb pri!Uitpal raot.o:r 01' taoton 1.ll the bo p&J'eab 

vue att:rereftt lltl4 nre not \GO maaeroua ve would U!;eet. to f'J.d 11ome 

se,g::t"e«at ee thAt were h1Pl.r 1\UioeptU>le 4wt to omi.n&Uoll of ceaee .... 

c .. ebe for :reehh.noe. lt oaa ba IMn t.Mt \hue are il.o hi&IIJ.T ~epUble 

J"Og_,ht. Reaae, !llt~ t.tut ~~~~Per of t en•• in'\'olTed 11111.1\ be 'Will:ulm., 

U CIAil h qllit!l -...felT 1&14 \bat. lloth pa:renh J>OIMII the Nlae MJor ••• 

or ~~· tor 1'111t\aaae t.o t-9. 

Slltce tvo et!IOAUG. 4ft'kt.lou- abna the •-• ef eeob el tblt pG<• 

cen\a&h ttl tftteoUon of the pana.h fall to 1nolu4e aU. of tile 2. 5 

pa~ent cl .. l ( \l'aUe 2), lt. app~a that the .-a auo~Ubla J'''• lllllf 

r~ruent Uu.e c•eUo 'ftl'iatloe, ad lt tl\1a 11 the .... t~M!r IIO'Cll4 lie 

aceount..t for liT aeli1lllbc tbat each or the ~~•• pOieeu a ailllft' faot.ol' 

for l'elhtanoe wbOIG Pl'"eftOe l.a \lie bOIIIOIIJ'COWJ noesel,.. ooncUUon 4'110VII 

a U«bt lnteeU.on to occu 1llldft oomUUon• ot tl\1a S~Pd'iHill. 11llcl• 

thlt ~tblh ~~ a.-4 NllA'fiiU' ot aU pno&JPet la :r3 11114 \bell' -

ted beba'l'tor 1n :r4 t.a thoVI1 Sll !able 16. file ohi ltf!Uh '"' of lll8h 

an sxpllN!a\lon (fallle 17) ottue no t'l'14ence ~nri it, ahll, asllllllac 

it tQ bo ... ua, tb.t tenot~ of ttu eon14 bo 111'Uhn ¥i's"8 anc1 \hal ot 

lt.t-12...6 at ~''trH8· J\ir\ber breeMD.tr teeh, hWWR, voul4 lie nee......,. 

tor conttr..atlon. 



Table 1.5, ~'? otwo•. their uii'W'lled broedint'; beliavio.- ln 11 and 

thG1:r e;q>4l0ted behnvlor 1n 4 to ra:~e t-9 . 

!trpee 
Aaeut\Od llebe.v- OlAsuee and ~tod llelnv-

quencr loll' to t.-9 1n Proportion• ior ~ 1.-9 1n r, ~'4 

~117¥8 l 0,0 .. 4.9 o.o • 4,9 

n-; -.,nera 2 0 , 0 - 4. 9 0 , 0 ·- 4.9 e.nd 
U lte U2c..l2-6 

¥.,.1/a 2 o.o - 4.9 o.o ·- 4,9 d 
like !!e:& 

R~7"-rJl'8 4 o.o - 4.9 ~ All olanee 
l -~2ll4 
) 

n., ~sa-a 1 o.o - 4.9 ) Like 112e.-12-6 

rr·Ha 1 0, 0 - 4. 9 Like R~JX 

n.,r7r6r8 2 0, 0 - ~~.9 0 , 0 - 19. 9 and 
lUce ll. 12-6 

r.,r.,naa-e 2 o.o - l,,9 0, 0 - 19.9 and 
lllte nex 

r-;r7r8r 3 1 .5. 0 - 19.9 1/16 .s .o - 19. 9 



fable 17. t10•••• of tU ot 'a p~eq wlth a \vo t~tor 41ttereuo• 

tor 'l'HO\loa to r ... W (l,Sal) , 

Phenotfplo Calculated Obeel"t'ed o-c l12 • ci~ 
Inttotlon Yalu Value c 
Oleetee (0) (0) 

0, 0 - 4.9 J'J7. 5 J41 3,5 0 , 0)63 

5.0 - 19.9 22,, l9 ) .5 0 • .51144 

te• x2 : o.$807 

h'olle.bilt t.r or a l.Uift' 4..-t.aUo~t 1'10111 \he ex;.ot.t w.lut 11 
be\,... 0 , ) aad o.s. izuU.aa\bc a •tt.te~C\oq fi\ , 



Ooml.&Uop S\!l!lift 

It h now &pp:r~le.te to ~~ou tthether 11a:f of the fM\on •lt.ounfld 

one .r the l'act.. etu4hd. • · • · ~ 111 

• tacto:r &ffectt~~e one r-.oe the -. f.o\o:r that dehl'llllno Hi14Uea te 

one or aore ot the other r .. t 

n will be r••t"bereA that '\he 11.-d ot ~ 12 pl.Mi vaa 4bUt4 

into t~e appro%11Date17 •ctua.l parte, u.oh. part belac l~tea wl\h • 

cUtfuent :raoe of lk\1\\• llll4e each dt:daiO!' "Cf.PhWeah a r61:14oa, aad 

\hea'efo:re pre~UJ~ab17 r ... tatl~ Hlllple a.t eee4 of an r2 plat. lt 

eheul4 be ~loall,f efallal' to 1b .tne~r ~1... 1ic10e. lt on. IJQ'\ 

b txu~onJ.a\ed with • oerbln nee aliA • ~~toa eS.Uar w t.bat ot -tM» 

lllllllple COJIIPOIEI& of d111l&P c-\nlea b.ooul6te4 rith • dll'ftl'ellt t'aee 

oooure, ttn4 thU ei.IIU.ul\,7' Pll"n&lle tt# »- u,St# tbJ.I'e of a.ll Ulllplea 

•~hd, U h blchl¥ p:ro'ba.\le that \he Mile raetere an open\U8 k 

de\el'llli!le 7eaeUo• to tlte two h.Oea. 

A ooael'eh Me&IIQJ'e of \1141 elllf;l&r1W •J' 41eelml1&1'l'T Of r ... tiftlt 

ot J',3 • e \o two dlt'ftmmt ftC" ot W.t ~~~q 'be e\\abaed lr7 oal.CIIllaUac the 

ool':rele.UoXI of lJifeoUo~a of \he Mlll?l .. b t11H\10!l, h•• oorrelaUou 

an l.lalted. tor •• lled • the MN ~ # r2 pro~ • .m '•••e ot 

t he lev 1nfect10!l et w. •Uetaetor,y ooJTelaUea et x.-4 .U t-.5 oal7 

Olmld be a&do tor thll .. tl:IJ'H ...01, fhle oon-el&U• pl'Oft4 to tie no .. 

etgu:rt.oant . l'l'e-113.7., tha, ~·• ooi14Utoabc Ha4Uoa to :J,oo4 -.4 

t-S aro dle\lnot 4 tep~•• entl•t••· 

As ea.Uelaeto111 hte~ti•a 4&'a .a"t •~U.f.Ae4 for W, !-1), u4 119, 

h4 uoh YM uecl to boculate olle of tbt 'hr" reep .. u,.. l.'lntf.eu tf 

the 1>l'Oii!ml.1 of 360 12 planh, corrtl.a.Uon• vlll'o oe.l9ulated. tN' '!-8 aliA 



f •lJ. " and 119; end !!'·13 loD4 119. 'lhtre -. oe ladloaUon of e1salf1• 

canoe t or l1<fl7 of U.ee col'l'el&tlou. ~entl1 110n.e ot the cenu inYo11'414 

in i~l t1!1t!oe of rea.cttOil to theee lhr•• l'tiOee t.nnuenoe liOn tban ou.e 

.. 04 • • 

IntJI!Mtl~ul of the da'- ('.!'able 1) t...U to OOD!iftl ~· UO'fe co.MlU.. 

e1ons , 1n the :reeb t pN"Ub, U h, or ooaree, ~euble ~ dlft....._ 

entiate be\wi~er~ 41fi'Ol'ant I'll•• o'l ree11~e d.nce all ot th• ar. eo 

unUonl.T hillh b reebtaue. lo'lth Oll.o peopUon Vle -optf.)le parent. 

J';, '•• howner, es:hi\U IIIU'Ite4 df.ttereoee in ......,uo& \o the dltferen\ 

bunt reoel!l , '!he r0$0Uon of ftu u4 t.u J'3 l'OWII to nee• t.l-8 ell4 1.-4 

e.ppttUe ~ lie el.lldl&:t• nt the 111411111 illt.ot~a of t..a on :Reit (86.3 t 1 .. 6) 

h eil;D1f1oantl1 bit;li.or tbaa tlle Weot.on ot :r...4 OA Rex (?6.3 ! ~ . 1) 

llllld114J U a.ppee.r Ukely tlla\ the :ree•l>1at~Co b saped1cW, !rhue h a 

o .. !bill\7 \hat the eame cau ( t.u allelf!IH7t~h of Ia con• t or r .. hta~~U) 

would allow a eolllevtlat Melior percent-a• ef :pl8nU po .... dq U to 'b~ 

lD!eoted with !...8 than. wUh L-4, lal dllOt the two could 1101 lie cornla\414, 

theile h zto .., ot obeo>-.ia.: tbie rtl!lliiP\tQ, Dift.rnt tmll"'OIII..fltal 

oODdlUone cou1d e.leo aooouati fer tht 41UitHDt pert*ll~ ot f.afeoUea. 

tftl1 the~h 'he 113118 e••• v~r• bT<Il'YeA, 



laher1~~· of Grain Color 

1r tho NV"f.ew of tho lit. t.vo d U.n« with thh llll'b;1eot 1t ou 

'h aeon ~~ tho bherit!IJll)o of ll:ornol com ln ~' tollovo 1ll!lple 

f!ead.e:U.an :pathme, &114 the lbaJ.u Ued 1a thio ottli!,y prond b be no 

e:ro Uo11.. 

Of the ?20 J'2 p1ll4t• t Aken at :I'M4Dlll tJoo• ~ poglll.aUo~~o, S27 vtl'o 

r~lnod BA4 19) were vhi~e4. 'l'hl• ~ate a a~h factor 

dlff.r~m.ce for t:ernol oolor botw n tho bo u•h and tbe ohl eqapoo 

test of uob a tJ.n>othoeh 1a ebow la fable 19. ~ Jll'o\a.\lUt;y of a 

lar4e dertaUon hom a )tl raU.o ooOUJ'l'lac duo ~ chua• 1a botwe 

0. 20 and o.,o aM henoo the Oht 1quare ted oflore ne nidonoe ecaJ.tllt 

the tvpotheth of a 11. l o factor df.ffconoo between ~ ~·· tor 

arain oolor whlll baiecl on l',t «a\&. 
JJ 4&\& tor brul oolor wao obo.tao4 for hit PI'OC.., of tllo .. )6o 

pl.anh that vera 1a0eul&tod with ~. ~-1), ..a 119. !a'blo 20 obow tho 

chl oqu&re hat of a Jtl raU.e of \hoeo J2 ' • ®U14N'o4 apart ti'oa tho 

total. proba.bllUy h boW..O 0. 60 AWl o.90,bd.loat11JC that tho ob-

oornd t~•• ar.e 1'UT oliU to boo tllltPtOh4 t'1'011t .a 311 r~~>tto . 

U:ldn tho aaCU~~~ptton of a lillf!ll• ~' taokr tor pala oeloll', 

aU the wlllte :r2•o ~4 roduo onlf whUo otf'~rtlljf. Oao-\ht.rd of 

the red :r2•o ol»Uld 'bnod truo fo7t rod &114 tho o\hor' two-tbbd.o IMialcl. 

oog1'egate tor l'od. aad vhl.\o- 11le4 plea''· 'l'he oY•all h.Uo ot .,. 

vhi te to 2 nv• ot mixod red and. vhl te ;plaah to 1 row plli'e tor :ted. • 

ohl. •qW~:re to•• of thl.• (fable 21.) 1ho111J a probablUt;y et biltftm o.ao 
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6ll.d a.90, ll;ldioaU~.~g u tt:IDD.-pUo!lallf GOOd tlt ot a 1t2tl raUo . 

Oll tb:e bUt• of !loll the mdee• p1!'•••te4. abon. u BiPPMn It&t• 

h ••swae that 112aool2...6 dltfd't tn• na lt oao tCIIIlaa.n 11110 to~ rot 

pain color. Geno~ .. 11114 \b4b' .,.....,., behaner ta 7' .ra lh01IIl ta 

Te.lllt tn. 



'l'a.ble 18, J'g ,;aco~&•• for D~D «»lor aacl theb 'b:ree&l.a« n1la7f1or 

ln _J1. 

1'2 ll.-eediJic ll~.r ow ... &1111 
0e.Q0\7pel ~1 ln.,, l'fOJ*rllcnt 

llll 1 :sreecu.nc me tor 1/lt 
red pall'l 

&~e&otf.As for re4 2/1+ 
&lid vhl te ,.U 

7:1' l •l'Hil1Dc trta. to:r 1/IJ 
vht\e Cftb 



!fable 19. Goodno .. of tit of 12 planh o! a ue IM~7 dlftutn.ce 

tor pain oolot (jJ1). 

:r2 '"" ouftl&tg Ob1ernd o ... o (g ~ 0}~ 

~·· 
(lllllli;CJ Te.lu.e Talue 0 

(0) (0) 

ed 3 S40 527 13 Q.Jl29 

llblte 1 ).80 193 ll 0.9289 

Jrotet x2 • 1.2516 

Pn'M.bUU7 t1t a lug.tl' «maUoa n.. the ap•ll!ll ftlue 1• 
\let.. 0.2 allll o.J. 1n11104Unc a .aUt:tacto:r,- ru .. 



.so 

'l'able 20 . oodneu ot tit of 12 plant• ot a oae te.ctor dif!$NI\o• 

tor ~a~ oo1o~ ()fl) . 

)'2 """" Oalalila.t.a oiHtened 6- -c io - ~n! 
Pho!Wtrp•• qtlfiMJ' falu• l'~U. 0 

(C) (0) 

Red ' ;rrc 268 2 o.o148 

l!ltlte 1 90 92 2 o. o4).S 

lfoht t2 • o.OSSJ 

i'robablllit ot a J.uge:r d~Uoa. trom 'UIII ~eoted ftl:u.et it 
~~~~~ o.a and o.9. lndleatlng a .attateotor,r fit . 



f able :n. Ooodn••• qf tn of J 2 E"!SS: o! • oa• taotor 4Ut.,_ .. 

tor <!!in oolp (11211) . 

h! - !!~! ., Cal.oula t414 Obeent4 0 ... 0 
.PhenoiJP•• 'tlltlllq talu Value 0 

(C) (0) 

l ed 1 90 9.) 3 o. :tooo 

Se..<Tetattnc 2 180 lB.$ ' 0. 1:389 

lfhtto l 90 92 2 o.~ 

tot x2 = o.~l 

h'okbilUy ot a luc.r I!OYjaUoa t .... '" upoo'ta ftl.UI h 
betve1111. o.a llft4 o.9. 1n4loa•t a taUifaotoq tu. 
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All 120 r 2 plaab were dbld.ed into fift 1t1m olaeep, !hue weret 

&YX~bea, beaked., tlJ'!"'AWDed, half-aw:;Od., and t\dlf-awneA, ~~ wa 

fVthtJJ' dt:rldlld. ldo three a@ol.&aaee 1 bllt dua to YUl&\loiUI wUhlll the 

.... cenotne and \ha 41tt10\dt7 of et&l-thlg theee 't'al'la\lone ln a 

t11:wJlo -,2 pleAt, t 1 m'bolM••• wll'e oomb1ned, lrlltb onlt the tl·n £1'011,1)1• 

~:~ov ... .,., ol.&aaltloatloa Wit eUll ftbJeot to o<m~14erllble enor, Enon 

of thta \7pe ue 1111Sa11T tenalod. \7 • p,.,.q etuil7 of Wll 1'2 plA\t la 

(lldtionJ helloe 1t waa felt oddtablt to ca171• onlT thote l'a 'e tor vblob 

p~HJ' data W«H ..Ulable, Suoh uta were obtaiaed tr0111 tiM l6o pl.qh 

tul.lT espW.ed un41JJ' •••rt.a1• ana aetbode, l'Wtmv.-thl'ee or ~ r2ta 

o :dd thh ~ vue otudlle4 e.a Ml7•1W!l8d, t ~ 21 ot 

\hne proch'a#a4 111)\bi~~g bllt fll.ll,p-&WD04 proceuiee thowl tll&t be lllle

taku 1o olaeeUloaUon ha4 'Qe~~ 11114e, .U flnt 11 ht U appal'e \hat 
' 

"hete 21 Pf-A'- 00111pri .. n17 aearJ¥ 1/16 of the to~ whlob WG~Ll4 11141• 

oate two t~\or I.Dtl$rUaaoa. tJDtonuaate}T, there were ello anon u4e 

in "*J:uu-. cl,.aet 3 th tho :r2• !hoe wve 11110h ~· \hire •• a to\&l 

of )6 trwt breediD&, 1'41}1'"'*"'11ed 12 Jll'Ofleal... Obti-171 U!la wUl •• 

ru ~ ,.~tio and \he eM ·~ •••• (fable 2,3) or theee tlav•• (J24 

D-tl'Ue-bi'Mdin& to )6 tl'll.fl*b:1'9eit1Dt;, t'll1.17-wned l'C!Ceuiel) 11bowt tha\ 

the pro~abtlity of baYi lOCh • Lar'• a..i&\ion fro• t~ ~--• «~Peot.& 

fo~ ~ 1511 nt.Uo ia le .. \bal:l O. Ol.. Thil h a poor ttt, bllt doH .. , ab

lu.h}7 dhpl'O'f'e the b'o t~\or b,ypotheth. 

A'411loam••• appe~n·• to be nt.ther •tro~l7 doll!llaDt aa z.!j.O :r2 plant. 
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wre ola .. lf1e4 •• eUba' o Ol" 1•. 1hwl tM c eut7Pe ot l ox tor aw6d

••• lllidlt. bo wdUen MD and that of 11.2&-12..6 •• a..bb,. proYlel.e4 that 

l.nherUIUII3e ie 1m a ..,._taotOl' 'bath . lt it la alllllllftl. that ho factors 

aide:ra\ton. 14 l'O'Yed to 'bt boJIOI)'COU,f rwt~la .. we•• whlle 25 \red tl'Qe 

tor aw owa 2. JppueDt17 thta olata 2 wae ~·-' of t;ex~Q\JP .. Ubll 

u.U, the tvo lloinc 11:1 hUI!Cilitthable. !here wet>e 28.5 a~ttq 

progeniee, t'bo · ht'e et plabta of ...ch .wn t)po ~ aU, eiiClh •t the 

prOt;-.nloa of thh lad BtCNP weN oounh4, wt whoa We ,_._ wu col· 

leot6d u .. ~· \hat Y&l'iatt.o. .S.tbia tho IUO c.-tiP .. ,. ... 

eat that D-tru.e bl"ee4itlc t • oould I!Dt bo ACOW"ato17 elatti1tll4. 

H~moo, all •81!7.-tlnt; pro;sdn will be ooalidnod fl.ll a dncl• C*'OIQP. 

1'ablo ~J.i. p:ro•en' • tho chi ~ tHt ot Wa uta on a two-taetor haS.. , 

'fhe chi aqual'o ftlu ot 21 ,03)2 wMch has a l'Ol'.abUU7 ot t~a l .. a \baa 

o. ol , lllllkea tt ap 41411' hicblt uUkelJ \bat awnadae .. la this pooup ot 

prO(;allJ.ea b detemlnod b7 tw tao~n. 

'rho r-.1n1e& J60 .r2 prG£eeie•, that le, \bote t.hat 'HI'o ~to4 

vUh ruoi t-4, $, l!ltl4 9, w&ro ehooktd iu. the tlald tor tno broe<\l.ac l'Owa. 

Ken. aa boforo, three diaUIIDt tne• wne rocop hed, but tho:' vtro 11:1 

pl'o rtl.ons 

of the tint p-ou::,. . tn !P le 2.5 all N~ t t -.re •t lauititld. aro 

oon.a1dere4 All not ~ 'breodin.tr. U cu bo u~m tllll* ~e oh1 ~q~~are \ed 

(~ value is bo~ve 0. 2 .nd 0,3) oft•r• ao ~4eace ~~·' the ~\he•i• 
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t>t two tacttt:te detol'llllntt18 ~... 1li 11hh U~~~p1o ot J'a ~·•· 

'table 22 allA)n ••R~~III1 b41ha'rltu• M4 p:oporUOila ot all ~•n•• b ':J• 
tt ie d!ffi~lt to f t»4 a eatt.ractor.t ~llaatton fo~ the Ateor~ 

anoin 'tlot'lfetlm t lle two Uh qt pl«ate lt'll4te4. unco.uoiout eelecUon. ot 

oen n t ro&l 1n F2 llN 'been oona14uecl. *'' a p!l .. lbl# ctute• but WbUe 

thlt • t.Ght MOOWI.t f or nwU• obttn'e4 in ~n~• ~111?• tt te ~l¥ II.JllU:e)¥ 

that U ~ uert n ooJjplehlT tlff•rCII)t otteot i.e the other g;o!'Ou_p. 

':i.:hlre h rooll.f no tosf.oal oonclU&ion Ulat: OM bo !1nlwn froa tha two 

oontU.eUrag eob ot data. J'ur~ea' etW)$ vU.l bt AGO•NfJ bUou a lc.nmr

ledge of t.llo mode af lllhorl~l of ~~ O'j!fln..tiq lu thle UQ\111 will 

be d.ef1nUslt li:MW¥1. 



Table 22, 12 ceno\.Yl'e• for awne4M•• and th~l' bree41aa 'lteba?hr 

in 'J· 

r2 Dl'eedhl5 hhador Ol&IHI .ad 
Oanot;vpu J'rllqtLIJ107 lJI J'J oporUou 

AU:8 1. ~ 'b.-e&di:o«; l/U 
•'1111"• 

AAll'b 2 ,...,.,"" 
.AaD 2 Streftlatt .. 

A.db 4 ~~ ......... 12/111 

.tab'!) 2 s...,.u .. 

....n 2 ·~·u. 

.MlJb 1 "'- 'WeMlJ18 tor 2/U. 
u~-· 

1 fNt bJoeo41J!,s t• 
UpooaVftl 

aabb 1 .,.... , ......... 1/1.6 
M~wnet 



!ablt 23 . Ooodntee of fU of IJ :rove 011 a ho feoM1' dlfte:react 

tor ~~·• (15Jl) , 

,. Jre- Ca1G'IIlate4 0'1141tn.S. o- o 
~,rp .. q\lenOT Tal'8CJ Talue 

(O) (0) 

Othel' \llP lS :tn.!S 324 1) • .5 
flllli'-Vll•4 

1.7-avned 1 22.5 j6 1).5 

,.,., x2 : s.64oo 

l2 - al! 
0 

o.SIIOO 

8. 1000 

Problr.biUt;r of a lare•r 4wri&Uoll flooa 'he up.o\tcl !'&1.•• l8 
leu tha:n o.ol. vhleh b 110\ a ~aUifut.or;r tu. 



ll.'ab1e 24. Goodac>ee ~. fU of l;a ron llate4 .oa • 'vo f.O\or ditfel'enc• 

to~ ~e4n••• (1211t211) . 

'3 J'l! ... el'll.oulded Obtl_...lld () p 0 {g ... ij}2 
fh4i!lOtJ»U ti.U~ Talu Yalu c 

{0) (Q) 

Sep$UD« 12 2'10. 0 ~ l,S. O o.a;,, 

A'Wnlets 1 u . .s 14 s.s ) . 2111 

Up-awnfld. 2 ~.o 25 21'1.0 a.eaae 

M~ed l 22.5 :)6 l).J 8. 1000 

tel x2 . 21.0)j~ 

Proball111t;r of a lal'lfU l!.m&UOh hOlll the attfiOtJIIi ..alut b 
1e1111 tbiJI%I o.o1., vhlch h ~:~~~t a taUtta.c\o•J ru. 
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i'a.ble 2.S , (loodneaa of :tu of :r3 l'OWI baaed ol'l. • tw taetor d.t.ftuenca 

to:r &WAednelll (Utll3tl) , 

!9 • su' l'~~· h .. Oalouhted ObiU¥"il4 o ... <J 

~ Value Tal 'Ill 0 
(0) (0) 

~~~"CC'tlDt: u 270. 0 28!1 1§.0 ().13333 

All!llHI 1 zt.5 20 '·' 0, 2816 

tip--awed 2 45~0 " t .e l .SOOO 

M~awoi 1 az..s 19 3.2 o.S409 

Hot11 x2 ~ 3.~5$9 

Probal>Ut.v of • U:rgu d*"&Uoa h'GJO \bl tapeot-. ftluel h 
beh•e!lft 0. 2 e.nil O. ), led.t.eat!Dg • athtaotorT #1\, 



OUl.7 ou •tu.dv (~) llae \HD reporh4 1n thll lUel'lit\u'e that 4Mlt 

wlth \he naoUOII.I of lecJ'tcaU pi'OoftOlee ho11 pueat •terUl. olnl!l7 

r-eta.toa. to tblit ued for thh etwsv. 'lbe aWw pAl'eli.t •• a datu 

aoleotiolll ot 1128.-U-6, t~nd Ut p~ ellove4 l'eaotleh!l to non L-9 

aud f,.lJ t.bat we:re in tab)¥ otou tl#eement ~th thote reponl4 heN 

tor ll2a-lz..6. llecal.llt tt w14e <lWOl'~ea 1n pal'•t •t•W •• 'h

OJt.Ut• different noea were u.a_ U h impOtelble to dlr.otl¥ OIUI,PUt 

the rel!llh t! tble ·~with tho•• of eq of \be otbeJ' meetS,.tloAe 

<lealb« w1'h lbh..,U&DOt of Hd.IU.Ce to ll'flnt. 

e H&toi~Pl;Jr olete .,..._, of \be ~ta wUh \M e .. euo nUoe 

.lvpothetho4 lhowt that, 1n .-.rat, WI etv.df W.l pla11Ju>4 MIS. o011411o\e4 

in a aathfacto17 -•· C.n&lll WCI!IImetsea, heve\'•• N'e elrrl-. . Oae 

of ~~ 1101t bporieet of the .. b the bolt ef l'~lt.o.Uoa to bethr a ... 

t.rmine the •n•t ef UD-CUeUe ftrla'bUUy !A J'J phcuht. ~• nnt 

tbo\'16ht U would ••• tbd tl:\6 Ullftl' 11!1111111 tb.PlT be to np11oa~e \be 

ea:per!Hnt • but there Aft oll'Wn UalU tactora that IIDI1: 'bo OOD

oittll'e4 before doias tble. 

'!'he &~etl::al m~~~~btr of r2 plah tb3t oan bo o'b\a1ae4 f ... a •lDcl• 
1'1 plet 1a aot tuc• ~ ~ pl'fti~• lllfficleat ,, Pl'OC•le• tor 

re;lioatlon eAd a:t..o toJI tet\l ·~ r-• ot *'· !b$1 Ufff.Oul'J' 

OINld be O'Y02'04l!te '07 the Ul ot 1101'8 J1 plallte, 'bllt l.t tillt .... 4ftl W. 

labor eoe\s t:rtrlllnd woUlA lOft becoa problblth'e. All u .u. U 

appean that one amtt ohooae betvllln 

aQ4 lueer aoeurac;- wUb mre racu, 

.r acour 7 tor fO'ilel! 1'80 .. 
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Proll• bl7 a mort pvact!Oable anfwer \o the probhs wculd h to erow 

oae or 110:re aMi\loQ&]. cene:raUon•. SUob a tecblUqtUt vou14, fer ...-pte, 

\Je ueM to tnt tho 'f&Udlty of a two-factor J:vpotheeh vbere \he ,,. 

fao\ol'a IU'e a1waod ~o be ., ... er lee• cuula\lve ln \heU' U'feo\e oa 

netttaaoe, AeiiWln& \bat \hie h Ule t~ inhiP:r•tloa of the ~--. 

there wlll 'be ho \rile b:reet\f.Jii!!:, l#tomediah ttlltiO t7P... trader th• ••• 

MIIUIIPt1one • pl&lit.e he\ft'DQ'COUS for both factor pair• would 'be pheiiiO

t;rpical~ inclhtJ.noa~.liellll.ble NOlll ths t:rua breH!.n!; t)l)et, bat thH• couU 

... 117 bo e«paratod ill the 1'4 ail thet Wllld be •-.s:tecatiag in'-o aU in

fection clA••e•. '!he tvo-tecto:r ~thes1• vould, therefore. \e WO'l!t.ed 

if 2/3 ot \he int.rae&.a.te 1)11 lftll'tpted 8M 1/J tno.t U'ue tor aa 

!nt~~ate :re•l•tanco. 
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8tflOU!: Y AJ!D OOJJIOUJIIOJIS 

:au, a whH~ir.tt4, a'Al••• what wa1 oroa•e4 wtth 11.2•12-6, a 

rod-pained., f'llll7-.awed ttl" U.o11. ftle ?!<> r 2 p).a,llto ob\aiJiei\ ft'oa 

tbf.a Cl"'U Wli'l o48e1th4 tor lll'&la OOlol' all4 dtrt;reo of •••t«MIIa aa4 

we:• .. p~ated ate~ two II'OQPI ot Z60 eMh, 8flod of t.he•• plJiata wu 

dtvided tate tbreo equal ~··· :Jhlat race• 'l\.8, f,.l,, 1104 11.9 wero \\lOll 

~ baoQ1ll.alo v.ell of th• thr" ¢1-rldora llf th.e •41114 or tiw tll'll J60 

pluh, '¥bile \he 1ec<md. uo wae hoe11l&te4 wUh h.Oel J.-4, $, u4 9. 

bcll diThloa of seed 1llU plea\ed in a •U.1e l'ow, all 41Ylli011BliiOOUla\t4 

wUll. the _.. nee beian pl&li\ld tu a \loclc, ~ ot the pal'eotal. ~ 

t..u .. , illocruate!Cl with tbl col'a'OjjpOJS41111jf taoe, wer1 pl&lltecl atteJ" rtf(Ff 

10 ll'' I'Own. &nu rl~ c1'1. rowa wero oluelt11d to11 pno.eotece ot 

pLI.n\1 lnt"\1140 lte!'l).8l oolc.r, 8lll4 ~ee ot a....CU11• 

BOX J11'0Yed to bo h~· .UC~Uble \0 1"1101 t'-81 11bile 112ao-l.a-6 

_, .,. • .,. J'l111tan\ . Ai'ProXS•t•17 1/16 of tho '3 :ron .,... ae oueoepUlllo 

a1 .lip , an.d 1\tr.thUcal palJde of \he 4a pft no 0\'14eaoe 861liaet \Jill 

... " ;q~tlo11. that lU..l2·6 poaeeutot 'tWQ taotcu1 )NUtl fez Hetnuo• to w . 

CfliiiUl.atf.ye 111 UwS.r etto'''· !hi CII!OlJPI et lU..Ola-6 tOJt rib$Uoa to 

T../3 IIIli¥ 'be 4el141r;atd. -.. l!1ll1Rii2 &114. tba\ ot E.d M r1~1r2r2 • 

Ru:-. allo tQOepd,bl•, \0 r 1 '-13, w!b11• 1U..l:M •• tetlataa•. 

~t )/4 ot the r, '• "'~• aa rellle\eat •• 112a--U-6, u4 it wu oo~&

elu.•te!Cl that thb pa.l'ed poliiiiMed a eln£le ~t factor tor 2'el11'-o1 

to ' · 13. ~~:>WI o1' 112a>-l£..6 for reMtlon to lhla J'Me ~ 1>e 

wrt tc Rn cm<l that cf lte.ll u rJl'J • 
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thu!.or this brpotheah al)ou.t 1/4 of the 'IJ '• al'IO"l4 be u lllltteepo. 

Uble ae Ra. bu.t \be actual auaber W.l IIIDIJh len1'1 buUcatlll$ that 

lliut' fMtOI'I llq al110 be !.llTolTed. 

!oth pa.re!l\al ~· wore ttulb reah~t k 119, wbUe •he 73•a 

r .ed hom retiaw• k h~ llli0411!Ub1e. !'he M\4 wwe taUafac

tonlg a:pla1no4 7 ui!UIIl t t each par6n\ ....... a a1t~~le taotor 

12-6 .... 

lhas Ml h!chl7 tRliiOepUble to taOe L-4, wb1le U2a-~ vae hictl1T 

""tetaDt. OlllT about 1/lt> ot \he r3 li'Owt w.l'e ae Ut1daDt &a 11.2at-l2-6, 

evidenoo aplnat the ~\hNh of two maJor t110tore 'beino imol•acl 1a 

\he I.JibeJ'ttance, a!ld the te!Wt;,pe Of 1126-u-.6 e UIUJMCl to be 11111zl:z 

aft4 that o• Ru a1s1s2a2• 

!he p&Hl\tU Y&l'lethll dblblt.4 ...Otten• to raoe I.-$ *'' vel'e 

all:tllu lJa their b~1or to L-4, llui ~ :r2 pro&edet lbevlll \hlt.t 4Ut

ereat lnherttanoe wu 1nYObe4. !here wera abo'llt 1/4 ot \he 'J'' \bat 

wwe ae l"eeteu.nt 112&-12-.6 IUI4 1/4 that vue -..oepUbb &a rtu , 

indlc&UJIIS a ll~:~gle factor 41ttePea.ce wUh d~e lacld.Dc. '!'he. cebO-

of w-12 ... 6 •• 4Mt,nahd u ~~~that ot llez u .,6-,6• 

:Both parch llbowed a IIB!XIId reah\Nice to ra.oe w. ud" \hare 

were no hltCh1T SUIIO"J.''Uble procenlet , U YIU concluded that both }'14"at• 

pott81aed the ••• -.tor taoton tot' rttieta.noa. fberG w;reti bowft'lr, 



r .. b o Ul each pareat &t had not been reoe11'ed 'by the ell«.btlT 

euace:pU'ble ·~~tN. '!'be «M!Oi1Pe ot 1l2e.-l2-6 tor ih .. e lac\on 

wae ueuaed to be Ware U4 that ot au r7r7RaRa· 
Co:ru1aUon etuat .. ebove4 

were all collditb!ll!d 'll;r different teot&re . The low 1n:t'tcti&n of l..-9 

preobidea t.he poe lbUUy ot olita1Jiina depcmdable cone Uott d&t lno

YOb1~ that raee, llllt U waa llbbwn t lnfeot!.T1t7 of I,.4 &md t,.-5 

Dbt GOntrolled '117 tbe 

tbue 11 no 11tq of' GOrw•1atl~ L-4 or L-5 with the o\ber re.o"• 
illhel'ltNIOe ot kemel oot.r we.a qt~Ue conolv.a1n~ ehown to be d.~ 

to a e!ogle c•e dnltumt fos- :r~ . !he 

~~&ted aa Ill ud. t t ot lla •• tr, 

.&nalTeie o1 the lllhel'ltanoe .of awedllete wae uuaUetaotor;y, and tiC) 

good ell;ple.aaUoa to'Jf ihe t~ubi~tea o)lel:'T04 wa• tau!l4. l\ &J.'981U'8 

likely, hew81'er, that awe4neu _,. be oonbolled b7 t:wo factore wlth 

awnlue \JPel hlJ16 part1AllJ' cloldllaat emir t\\ll;r• a4 tJPU, 1. e!otle 

tme 'breedlft6, ilttene4late ~· •• aleo tound 1n the 12 prottnJ.••· '1'1\e 

'uell!U4 cenotJP• ot ll2&ool2-6 tor a two fao\or ditterenoe vae vrUten 

ao a.alib And the.\ of la ae M'lll. 
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