
Â Sfl'DY OT lHE IüHEEITå¡{CE OF

col,oB M $oWmS. ANllEnS åüD

STEÐS TIU TIIE ELAX CAOSS.

-

CRTSÎAT x PACIFTC

br

KEffT{gTH 
.IEI¿IAü 

BUCIIâ¡¡NO!{. B.S.A.

À the¡l.s

Suh4lt!6it pq èh€ Coelttoe on eråduå!,e Studt€.

fu Þar.bl¿t Fulltl¡ent of, the Ecqlrlroner¡ta

ior lhe Degrêe of

UASTEB OF SCIET{CE

lgE I'I{IÍEB5Try OF üAIITîOBA

Lprll 1952

i.ir:¡:lr



T¡,BLE OF CONMMS

Intmdncùlon

Bevier of tLtersture

Pet¿l 0olor

Anther Color

SeEd Colsr

Pêta]. Shêp€

Iúaterlal¡ ênd Xleùhodg

Experloeatel B€sr¡Lts snd DLscusaLon ....... .. ..... .

P€teI eolor

Ârlther eolor

Seed Cslor

PlaÃt HEight

Sumary at¡d Cor¡c1u6i6ns ........
Aehorledgnenta ...........
Llterature Clteal .......

PaEe

1

2

2

4

,

6

,|

10

10

LI

L7

r.g

&
2J

22

+.*Ë¡+



-].-

Irnt0pncTIcñ

&is etuily üas ulrlertaken prl¡arily to detq.olne ths taF

hèritance of color la florera, sntbsra and eeede, a¡d the agsoei¿tion

bctrpcn tbeee cha¡¿cters, !.a ¿ c¡roÊs of a,n ol,I-¡eed var.f,oty rlth a

flber varlety of flax. thê varietíee g¡ystêl and pacLtlo rer¡
chosen because thoy are bellg used ia Èlre brreerillng prggra,n et èh€

Do¡nlnto¡ Laboratory of Cerea1 Breedlng, Wfnnipeg, and it ßs felt
th¿t any lnfomatien concennl¡g the genetf.cs of tbeae tre varlstiea

rcu1d be of value.

Ilt¡lle tbLs erperluent me noù desLgned to study åbÊ tR-

herLtance of plar* helgþt, obseraü.ons ûere Esde rhlch glve æne

indícation as Èo the lnheriùaace of this characùer.

t,,i:..
¡..: :
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agglEr oF t$maTt8g

PEIAI SOTOB

Îaree (8) ll¡s dcte¡mined 6 bereditary f,aetors Â1, BL, 82,

er, Ð, E, F ard K ¡hteh lnfluence thc color and lte diglributloa in
the petala. Accord{r¡g to her invest!.gatlonr Bl, tsZ anå Cr s¡s basÍe

color factors all of rhich m¡st be p¡rês€nt i¡ tbs dælnant conditd.on

for thô produottoa of coLor. If aa¡r oae of then !.a rece¡clve thc

pcùalo are nhitc. FeeËsrr D and F deteralnc thê tlnt of tbe petele.
'If, onþ lbe three bacle factor¡ aæ preeæt Ls ùho etont¡aat cønilltl.on

tbe oø1or te pfnk¡ if F la prêsenÈ tho cslor La elso plsk buÈ of a
deeper aludo ¡ tf D tr fcaont th€ éoLor is 1llåc. B ead F together

riùh the besLc factoß prodtrae blur petek. lte intensiÈy of bilue,

I.lla@ saal p5.nk colom 1! dcpcnd.Bt up€6 tho lntenglfiers A. and E¡ E

has nore eff€ct ùhan A but E a,ûd A togetþer have nore ef,feat tban E

eLone. îhe fector K ls responslble for the disÈribuùloa of, eolor 1a

tbe peÈale¡ r¡hÊr¡ K ls preseeit the Entl¡e pertal ta colored.but is
altgbüþ ¡n1er toerd the base; ü?r€n K is lacld.ng the eolor i¡ ne-

strlct€d to ttre upper 6dgo of tbe pete!. atthougb ths ouùLlae L¡ ln-
dcflnfüe.

Inftblly faæes (É) baal tlete¡mlned thc ¡rescaoe of on\r 2

bêsic fêetorr Br and Cr but KapperÈ, aa reporèed b¡r te¡ne¡ (ê),

dæãstÊted ülr¡t Bt eonslgùed of, tro faetore BI e¡d 82. îhlg
dcelgnattør ßs ¿@e6pù€d þ ltmcs (ê).

Îaæa. (8) found that rtren a rhlte, or.Lryød-patal varioty

(;...blblB2ts4r0t,...) rtth yelLor alrtherg ênd g16€û aeeds ree c¡os¡ed

rrlth comsn bluÊ fl¡ü ther€ Er a deflsJ.eney of rhlts-flor¡srcd scgregatea

1n F2 and Leter generrtLone. Shê attrdbn¡Èed thlg defieicncy Èo tbe

faeùo¡r Cfi ùhÍs fadto¡r havtng a ae¡rl-Iethel effeeù l¡ thc absaoa of BL.
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Kappert, as cited þ la,nnec (ê) aüd ltyo¡s (5), gave a dlffersrnü

e¡pilanetlo¡ for the detle!.ency of nhlte-florrsred segregetea. Hc

coræludcd th¿t ùh.::e nó a dllfe¡ent degree of gauete corpetitloa

æsn].t5¡lg 1n thc fornatíon of norE feaale gaseùes of tbe ggnotype

AL 82 tr tha^n of tbe geaoÈ¡rpe bI 82 Cr. ¡.Iê obsorred tbat a rtritc-
flomred varieùy ùen crossed rlùb e certeia bfu¡e-florerçd var{eùy

gava a deficl.enc¡¡ of rhlto-florered scgrega,-ter, but sber¡ ero¡scd riÈh

anoùhêr blue-flqercd valtety no defl.olency Ea obseñ€d. I,trcsê

obsenati.ons led to thô €oneluol.on tbet the defiol.eaoy ma dependenù

upea thc gencùl.c constltutL@t¡ of tbc blue-florner.ed parento

Shar et eI. (?) dcter¡l¡ed the foJ.J.ord.ag aeven hercdltary

faetors for petal color: B, 6, Ð, E, F, tr sd I{. thei.r tbeor¡r as

to thc faheritanee sf pctal color dif,fered only eligbü.y f¡oa thst

of lamea (8). &€y eonsiddr€d Tamcs r factor Å ßs unneeosrarlr and

fsund ¡o evldenee la arryport of dlvldùrS fEcùor B t¡ùs BL and 82.

!'he faetor ü ü¡c ¿ssl¡ñ€d by Shar É g! (?) to aEt ¿s a reduotls¡

factor, rccultiag ln a lfuhter ¡h¿de of, petal. color nhen prcaeat o

Uohå^esd a'od [b¡n (6) fa studylng cñÐaseô beùreen lhl.te-
floæred a¡tè btuc-florârod var.LotLec, obtalned segr=gatlone !n t2 of

! blue to I úLte. they plalned petal col-or l¡herlta¡se oa tÀe

Þêsis of, the ? her.edlù¿ry factora auggetted by Sbar eù a].. (?).

fycro (5) atndled the c¡oss Rcrl'lng r gbtaüe ??O B and canc

to the esnoluaLEn that these tm varleùLe¡ dtffe¡ed by a ElqgLs fsetoùr

patr rlth respeeù to petal color. Ilorevcr, hla ratioe tn F2 e,nd tn

th. F3 segregatlng ltaea shoü6d e aarked defleLoaoy of rlritc-florered
pJantc. lle four¡d ùfrêt in the F3 fa,ntlles the honozygoua ühLtô j.l¡!Êg

produc€d only ?6.1 percent ¿3 rúãñy .ftorerlng plantc ae iH.rl the honorygous

bIEe l1ne3, and onþ ??.O pereeat as nåa¡¡ ae the acgregatLng ).Lncc.

iÈ

¡."
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ll¡eao celeul¿tions, horevor, aceounted for od¡r 2L.9 perceat to 2g

percent of the de*Lclcncy of rúLte-florered pla,nùo riheress th6 actu¿L

deficS.ency ßs 33.ê pcreent. In coryaríng the neaa aunber of pJanto

in the eheck rons !¡J¡ers (!) found tbet, the üttite-florer€d veriety,

Ottare 770 B, pr€dueed p.6 perceab le¡s flonerl¡A ptsnts tÌ¡eß 3êat-

dr¡g. thrce poscJ.ble cxpls,natlone rere off,errd for the deflcl.cney

of, uhite-flmered aegnegatea: (a) a Eenl-lctbsl actfoa of ths reccsgfue

peÈal eolor geno, (t) e senl-1ethal goas'or genes earried b5r both

parcaùs efit acttng o¡¡Iy in thc preaenee of, the rcce¡elve perëat oolor

condltisn o¡r (c) a seø1-Iettral gEB€ or genee eloaeþ tttkod t6 ùht

reoeo¡ive petal €o1or gon6.

I[cclegor (4) fu¡ Etudfine the ersssEc CyDn¡ô ¡( Oùtåüa f¡O B

and Buda x ottara ??O B for¡¡d the reeessive class to be s@lJ.er ttÉ¡t

the tbeoretical i¡! 6ach o¿sêo Hor6vs!, the resuLta obtal¡ed wcro

rell rritÀln the deviatlona expected on the basLs of resdon eanpLlng.

Et-Kll"eny (2) obtêiaed trc sltatLsne fr@ e.O.F. (etza oit
fJåx). One of theae h¿d nhlte f3-orere and yellw anüherg and the

other had b1r¡e florers. and blue entherg. In ¿ crsss betreen thege

tro mtations hc obsen¡ed a eegl egation of I bLuc to L rfrih.
A¡IÎHEA, COIOR

lanmeg (8) afüer etud¡ring tsriolls c¡osseE, detE¡nl¡cd tbat

a faefor lI l¡ the prese'lcc of, B[, 82 ad D rnar r¡êe€ssan¡r to tr roduce

blue anthers. In the abgence of ar¡r oae of these l¡ f,actora the

a¡ther ool-or ras yeller. frís nc l¿ter coafimed þ Shar et aI.(?).
tdobå,Ensd and lthan (6) obsenred coryletc Uakage beüre€n

nhite flwers and yel1or anthers, and betrìBsn blr¡e fLorers s¡rd hluÊ

aatbers l¡t the crosseg rhLch tbey etrdtedt.

gt-Kllea!' (2) fa a emgE betreE¡r a blue-, fJ.orared varlety

l',i.r:;
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rlüh blue anthers and rhlte-fLorered narleÈy rith yell* anthcrg

obtelned the follorlng F2 segr€gaùes: blue florarB rlth blue a,nthers,

b}¡e florers rlth yellor anthetra anat rhltô florerc nlth yellor
anöherg. l{e dld not obtaln ary plaats rith rhlto flLørers ånd blue

a¡rthera.

SEED COLOB

?aæs (8) dcùer¡f¡ed thåt se€d color d€pcndcd upon the

ínteraotlon of tro of the petal color fecùors, EL and D, logether

rd.th a basie faeùor G a¡d tro or no¡e polgesrLc faetors. Aceor€lag

Èo her l¡vegtL6atlons, rúrcn G LB receõd."iG tbc scsd !.s yellor beeause

the yellor cotyledons are vl.slble througb the colo¡rless aeed eoat.

'If Ci is dod.¡¿nt tliE aeed ey.atill be yeÐorr pnovldllg the pogær.!.c

faetoro ars not praecnt. &1, E and Ê ls the donlnaat conditloa f,ora

a serLes of soad colors var¡rLtrg fuoD llgbt, yo11oú Èo blaclclab-bromt

bnt usually reddlah-b¡or¡ l¡ tons. çhen dt l¡ recessLrp the aced

colors algs fsrn e serLEs fron ligbt tø derk but of ¿ greenish tona.

If Ð or botb D and BL ¿re reoegglve ths ¡ced oolora fora a eer{¡s

fron lJ.gbt yallor to dark brorm, br¡ù thle ser.ies h¿s e greenJ.rb tors

La eo¡t¡asù ts the reitdleh toned cerJ.ea produceit Ð HL, D Lnd g.

Sl¡ar eü aI. (?) found thet ¡esd color ms dependent upoa

four factor:.e, DanêIy }{, e, I ånd the peüal color fectôr D. ït¡el.r

sntrdLeg fndioated thåt ¡f ts tbe preceræe of p converteel th¡ fundanentel

yellor oolor lnto farm, and tf Ê Es el6o prereut fam Bs changcd to

b¡rom. I¡¡ the absenee of g, ttr hsd åo acfion and ths sccd ¡enalnedl

ycILø. fl¡o factor G fn th€ absence of Þ eauged tbc aeed¡ to be grey.

Feator X eonrerteel ¡rcllor to dark yelJ.or ¿nd fam to derk famr

lobaeed a¡d {bâã (6) deieraJæd f¡ou ùh€lr studies of several

cr¡ossea that trto f,actors, C e¡ld I[, tene neepoas!.ble for sEed co].or.

ij.l:-'::r,
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Ítrcy found th¿t seed eolor f,ector I res Il¡kcd rlth peta]- colorl

f¿eùor I) r¡Lth ¿ crocsov€r vaLuo of approxLmüel.y ? perrent and tùst
gecd eslor faêtor g m¡ lnher{ted lntlepeadentþ. ltrey erogsed ¿

yelloreeeded t¡rpe rith tre brorm-seeded varietlee a¡¡d ln both cases

obùained a latle of, 9 bÀ.on! 3 gr€y! 3 fam: 1 yaLlor, 
tÌ.,,

ttrere (5) 1n the cross Bcdtr¡ng * Ottan ??O B foüld èhet ¡'t'l

blue-florered segregater produced brour seeds and thåt elJ. thl!ê-fLo{råred

segregates produc€d ¡¡cllor aeedg o 
..

Ela¡{ngþn, ae eited btr lÞera (5), obÞatned brom-geeded and .,1',:

¡eJlor-aeeded l*ilivLÈtuaL¡ l¡ the ratlo¡ of 3:1 a¡rd 15:1 ta dtffercnt :

i!1':

croases betree¡r brorn¡seeded and ycll*seeded varietiec.

Uceregor ([) found t]¡Et ia thê crosoes eypnrc x gbtare fl/O B

aad Buita x Ottaæ 770 B yeL1or e€od3 and yeJlor antber¡ ronr almy¡

assoeL¿ted rltb nhttê-ftôrered acgregÊtee.

Dlllæ4 (1) reportett thet the f,ectoß deteratrpd b5¡ Tamc¡

for aeed color eÞd petal- eolor have besn found to hold Ërue in a geat

nunber of eroaaog gade by Brlnanade. lbe v¿rletl.ea used þ Bil.n€a¡de

rere of a dlffe¡ent orlgln t€ thooe of ta&er.
r::"i.i'
:::':pur¡r, sgaFE 
...

Tcmes (6) êad Uoçregor (4) boùb founal ðbat or{.&êd petsJ-s ..:.,:

¡¡ers asgoelated onJ¡ rttb ràite-florersd, yellonantbered, yellor. "")'

seeded yarietLes. la¡nêE (6) hor€rer, polnts oet åhat there are

varl.etiec posaeesl.ng rhlte floüers¡ XcILoç êÃtbårs and ye3lcr seedo

ïb1ch do not h&ve crlnped peta!.a. iii
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[AlTilAI,S aad lrE$IOÐS

lþc naterial ueed 1B thls study congisted of the parenta

(C¡ygta:. and Pacl:fle), the F1, f2 ard F3r ând tbe flrst generation

of thc F1 backc¡osc to both par€nts. Cr¡rstal, a selectLm f¡¡n t!¡e

crea¡ Bl.eon r oùtawa 7708, Ls atr otl-ae€d vari.ety of nertiun lreigbt

rrtth rhtte criryed-petal florera, yellor anthcra ald gneenicÞyeillor

çeeds. fre color of the seed fu thê r.sult of e greenlsb sêed coaù

antl yeltor estyledonc. Paciflc, a aelpctLon f¡ou th6 erroso aI. -!{. 5.

x Olrrus, La a flber varf€ty rtth 106g atrar, blae florerr, blue

anthers aad brom Eeeds. lhe brøm eolor of, the seeds iE conf!.nod

to the ceed ooaü. thc evoregc plaat hefg!¡t of 0ryetal er Pâ,cifie ig

5é.4ó oe¡rt1¡acte"s atrd 6é.6! ccntlnetera neepecllveþ.

The sroeg Ës Badê l¡ the fleld l¡ the auær of L949. The

31 planta rerê grorn ln tbc greenhousc LB lihe darly paÉ of the ulnter

oî 194È5ø a^Bd at tbêt tLEê bêckerossss æ¡e nedg to both parents.

P¿rt of ùhe sesd fr@ the F1 pìrnte xi¡s grom ln th¿ gecod greerhouee

enop of 1949-r0i Ia the sprlng of 1950 tbere rr¿a aeed for F1 plenÈer

F2 fanlllea, F3 llaes ar¡d baokrrÞsEe¡ to both.perents avall¿bl¡ for
planùlng.

Pê¡t of the l¿nd obùalncd iÀ 1950 for ertpe¡{.aente1 rerk m¡
f,oraerþ used for t¡:¡rak orop prodtroülon ad na hcaviþ lnfe¡üed d.ùh

eut¡lorse. 5he natø¡riel to be studled gufferiEd a hlgb degree of da.nage

aa a result of this Lnfegtation. SoEe of the pJ.ots Ìere reù¡cêd tø

one or tre plaatr, and ùhe torùal. .,lo¡nage ka eFprxLuåte{y f6 percent.

Obeerrrêtloae rere nade on the segregatLoa for flover color tn ttre F2

fa,nilles. l'he F3 Llnes rere d€slgr8ted as rhitc-f1o¡er.ed, segregatin8

or bluc-flo¡ered. Iù lr¿a eongldencd, horr?en, that the obeerrafi.one

oa the F3 llnes rÊre rithsut veLus aLaee thera r¿c soee doubt as to
: l. ::

ì,'È
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rhether ltneg rtth ** " :l;er blue-frorered or rhlte-flEre¡ed

pLsnts rere acúu¿l-Iy bonou'ygoas or segregating.

Addltional croasea rrere nade ln the fleld in 1950 ård tlp

Fl aÃi F2 rere g¡¡o¡nr in èhe greenhouee ín ùhê rÉrrter of 195ù51.

AaÌdittonal bgckcrorsêo rere also sade la the gree!}rous€. In tåe 
..,

sprlng of, 19rI se€d ms aveilable for thc followt-ag popuJa.tlons rth1eh

n€ro pLanted l¡ 10 foot rora:

(a) 12 rors of Pecifle 
:.,,.

(b) 12 rors of crygtal ,,,

(c) 6 rorg of F1 pJ:nts

(d) ?4 F2 fa.ntllee (3. ror p€r f,'n{rf)

(e) 2o2 F3 llneø (1 ror per U.Ee)

(f) 6 row¡ of F1 backcross to PaelfLc

(e) ê rsr¡a of, F1 backemss to CrÌ¡sta1

Eifüy seeds ¡]€r roü tsre plånt€d for tbe parents, fZ er¡d F3. ?hp

nueber of s€ecls per ror l¡o ùhe other popJations dependcd upon the

anou¡¡t of eeed avail¿b1e ê!d in a@¡! eêse8 thls Fs less than 50 s€ed¡.

I'tre êûrperirBÊnt Ba not eory].st€ry randøtzed but eongi¡ted of

bl.ocha oJ F3 llaer s€perated by plots of F1, F2r pereats and backcr:osses. 
.;

åt the tLne of floraring ths nsterl¿l pe €xaniÀed as to ¡,,

flouer color end anther color. *re ribite-florered plants la tlre F2

fanllie¡ werô Brir€al by attachl.ng a ssall- rbite tag to each oRe. At

the eame tl-ne observetions ¡ære ¡nadc aa to tbe color of the aathera ln 
it:,t

both the r¡hite-florcred and b].ue-floüe¡ed plant6. ltrg F3 llaes rera r'::'rl

reeorded aa belag nhite, eegregaül ng or bsnoøygBus blue o

At mturlty eIL of tho ¡aüerial ns prJled and brougfr! ínto

t'hê lÂbo¡îatory. Ðui.ag the rlater of. L95L-52 eacb plaût nss er¡arlned

Èo dêtêrnln€ the seed egLor. flre trreseaee or abEe¡rco of tagr on the . ,



, -9-
F2 pitanüa lndl-cated rih¿t thc floner eolor bad beea, e¡rl i¡ lhle my

1t waa posalbtc to dete¡nine lhe associatlsn beüneen f1oütsr oolor

and seed eolor. Eaeh þlant ree al-eo ssasurod èo the neareat

centieits! in ordcr to obtala sot¡ê LnfomstLo¡ on tåe l¡ber.l-ùanec of

pl¡at helght a¡d to deùe¡nlne lf thôr€ ras En¡r relÂtloeshlp b€tïe€É

hctehù anat floüBr col-or.

1!ì.
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EXPERIilENTAL SEST'LÎÉ¡ a¡rd DISET,SgIOA

PEtrAL COÍ¡B

The segregetl.oa for petal coLsr Ln ?4 F2 fand.lteg ls shona

l.a Table l-.

TabIE 1.

Segregafloa før blue gg. l'lrltô peùal co).or ln F2 fatrllles

PIot l{o. BLue lüh:lte 12*fi
W¡1te

4I
L2
lo
I
9
h
6
I
7

11
6
6

L2
7

A1
33
34
36
9S
?â
AT
97
33
)4
th
Ð
95
4ll

5
6
7I
9

t0lt
t2
h6
w
&6
5L
52
53
76

8.89
19.tl
ú.ag
a,.1tt
]:l.?9
L9.L5
6.89

L3.95
19.51
L1 .ùl
2b.l+4
Ã..62
19.60
30.77
æ.59

6.2P96'#
o.6585
o.a2ß9
o.260ê
t.4æ3
0.ê561
6.2296x*.
2.?gêt+
0.659,
L.37tþ
o.00?3
4.212
0.93tÐ
o.69z)
o.35æn 2h 3 ll.¡l 2.nn76 3L 6 tß.22 L.522479 32 6 L5.79 L.7Lg2qo 37 ro 2J.2ê o,it758r 35 L2 25.59 o.€ó6ie2 34 13 zl,i;ø o.L7't3q t2 10 23,6r O.qii?1S zt Lz zo.ti ø:{sÐ

ld/ 33 Lz ú"67 0.066?rr2 30 7 tê,92 A.72gilr3 30 6 L6.61 L.3ti3w. 36 10 2l,.74 0.-?6f,614 3, 6 ti.6i z.zag6ry 39 9 Jß.75 :-.oooo130 39 6 r?.02 L.5g571?1 36 9 æ.oo 0.600óu2 35 
' 

12.50 93?fB133 2ß 6 ]iz.6t ø:lwt34 32 11 2r.5ê a:wi\53 t3 ê 19.5I ø.65êi\54 30 9 n.ig a.lø92\5-2 3b I n.q t.àt'w\r1 34 4 !o.5t u.uÈau"y,e 3t+ ó 15.¡ú à:titt18o 36 e ió¡re i:õe6ó
pa8€t
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Tåb]¡ I - Coneludecl.

P10t l{oc BLUE Tlhito x4
lll¡lte

ll+
9ê
I
34
*
36
ú
?4
14
37
39
36
32
35
3ê
zl
34
t'l
&.1

38
36
32
16
3L
t9
38
36
æ
?ß
35

I ¡¿1

43
33
32

r8r.
Lê2
tc)
164
L85
18ó
201
æ2
M
NI
æ6
2
224
2Zl
228
t5
%6
ú7
26ê
ú9
qa
¿7r
zl2
29L
42
ry1
29ê
9æ
3e
122
323
3?J+

6
3
ê
5
6
4
3
5

13
6
I
5
7
4
l+

9
6
6
5
7
3
9
s
I
9
I

L2
10
t7u

7
4

J2
L3

12.00
7.32

22.22
12.82
2.n
r0.00
10.34
J2.82
4.66
13.9,
L7.o2
t2.L9
41.95
10.6
9,52

25.@
19.05
13.95
10.t7
L5.55
1.69

?J.9'
33.33
æ.5L
LÊ.75
L5.55
25.@
t.3L
37.7e
zt.9r
u.58
8.5r

2ß._67
2ß-89

4,5067xx
6.813x+
0.1481
3.0855
0.1461
4.6000**
3.3^8
3.ær5
o.L,l73
2.19ê4
L.5957
1.5853
r.03rÈ
tr.52J3**
5.365Lx*
Q.0000
o.1936
2.79e4
4.8985*x
2,7J+gl
6.23æ*F
o.^a5
o.gÉ69
0.4188
1.0@o
2.L4o7
0.0000
o.0351
3.gLê'ls#
0.02s9
2.7771
6.815ó*lË
ø.ú6,1
et-'1629

Sèereæù+û 25crl t79 34 19

(Ègher 3)** Poor flt fo¡r a 3:1 ¡ratLo

Frm 1ab16 1 1ù riIL b€ aoùêd thet 62 fssilLes flt e 3¡L

¡:atLo êÈ or abov6 the 5 percetrù 1evrl sf cLgniftcanee. ttre 12 dlvergeat

fanilfeg exceeil ùhe nunber (approxS-uateþ {) expcctcd due to chence nhea

P.O5 ic tahen as the lcveil of aigntficenceo A ohi-Equå,râ tcst for
goodncos of fit for the total ocgregatlon gave a p r¡alue bel-or .OiL.
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ltls poor flt r¡cultod fr¡n ùoo fer l¡dlvj.dr¡¿la in ths æcegsir,€

c1ass.

fiio 202 ll¡es studfêd tn F3 eave a raÈio of ó? blue: 92

segregaùlng: 43 ?hltr. A ohl-rquane tect for *Lt üo ê l¡2:I naùLo

pve a P vafue betlsæ .02 ailt .OI lnd!.catfng ùhat ühe devietioa ms
greater thâ,n æuId be expcetêd on the baeLe of chanc€.

the eegregaÈíoa for petal eolor ln thc p2 segregating Fg

llnea Le strm ln lgb1c 2.

SegregegleD for bluc
PIoÈ lto.

TebI€ 2.

rhtte petal. eoLor lD 92

BIur Ißttc
l:l,neg

14 4r 4 6.az#*}q 32 u o.'t2i+6\e_ t$ 6 t.Mzp 34 r¡ o.:tÅj1lry ,¿ s 1:frõ2, 4 L5 2.iï1ú 37 -á 
L.zl¡L92ê 29 7 L.\h/ù3L æ 10 a.$jL32 zl 11 0.102639 t] L,,t z:o4s62L 29 Lâ, o.3is451 n I o:6iú5ê 35 tr o.o'f,l59 31 s r.a4r96) 39 i r.ooooqh j0 i r.oror6j y Lá o.,]é?6e a. -6 
s.Ls)j69 u À o.4oso8e Y ú o.a6o68j y ié o:únst 3r io ó:ßT89 3e ¡ L.t&390 37 v, g.oor892 2? v, 0.12r.299 2r- vr 2.n779t+ 37 è L.2¡¡t995 ?6^ u o.24ooe6 fg -i 
2.fta3e8 29 1ó o.ooooue 29 11 o.L333L16 4 10 0.006,rL8 3i 1ó a.ïeiá
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leb].e 2 -- €ontl¡ued.

Flst l{o. *
3t
25
142

3t
t5
25
40
94
30
2ê
29
99
3b
35
37
99
29
â-
2l
34
31
3'
32
10
3'
23
32
37
36
l+3

a.p
2ß
33
3ê
33
99
32
32
35
29
34
37
94.
34
32
32
19

9t

L22
LA2
1J+5

156
L59
160
r.6I
t63
164
L65
L10
ryI
u'8
169
190
L93
L9l+
]i96
t97
A2
2J6
229
230
233
23h.
235
238
2+2
2+l+
?Aß
255
216
zt4
tt6
41
zt9
284
2ß5
2gl
268
299
942
303
304
3ú
wt
308
9L2
3L3
3r5

r5
L2

4
3
5
9
7

L3
14
7
6
tl

9
10
I

L2
r5
I

r4
5

L2
10
10
7

Ll
7
7
1I
6
5I
I
7tl

tt
7

10
L5

6
rÅ.
7
9

L9
11

5
6
7
4
9

i {,i:ÉàlJ

L.14fi2
o.7297
6.6zt1x
l+.716?9e.
0.0000
o.v92
2.5603
o,n33
1.o9o9
9.h667
L.L524
o.2400
o,37gg
a.te'z
1.25L9
ø.ú61
r.9393
o.Lûr5
L.8Z9Z
3.0855
0.3899
ø.L852
o.stL?
2.56a3
o.0289
0.044,.4
1.@41
L.93C)
o.6100
3.OO00
o.l46L5
2.26æ
0.0095
1.2000
o.1?00
0.2608
2.341ê
0.0317
1.18r'5
2,3t$6
1,3100
L.31W
o.72tó
o.L773
0.00?3
2.6036
o,5333
0.0513
s.t)oê
0.0095

pag€
I: t!"r.;r!l
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Table 2 .- CoÁe1uded.

P1où $o. BIue mlte f
o.3199
o"26æ
3.@p
3,3933
o.r+18ê
o.0r,.1?

9
IO

7
5
É

10

34
36
42
35
)Ljt"

3æ
?30
335
339
,tp
3Lt

totâJ-
S6Æ€cêtioß 29gt 856 1À.79t1
lÉ Poor fit for a 3:l raåio

An qa¡iaa'bloß of Tab16 2 shoug that all- br¡t 4 11aes fit a

3:1 ratio. ÎÌre { divergent }lneo are velî¡ cloge to the nunbe¡r

( approci.ætcJ.y 5) expecterl due to chsnce uher¡ P.O5 Ls tak€D as the lerel
of sLgnl.fleance. A ehl-equare test for ths toùals of the seglogating

lf.nes gave & P la1u€ beLor .O1. thls poor flt r¡¿s caused by a de-

ficf.ency in the receselve class as m€ the cage in tbe totaL S2 seg-

regatf.on.

The ratio ln thê backèmss to the receseive parcnt rna l-lfl

bIuE: 126 ùlte. A chl-3quåre È6ôt for a 1:1 rstis geve a P vaL€e

betreea .I0 a¡d .O5 lndicatlag a good !lt. the backcross to ùhÊ

elonC.n¿nt parenù produced all blne-flsrered pnogery.

lhe date ffon F2, F3 end backcrosson to borth percnùa geve no

poslüive lndlcatlon sf ¡ore Èhaa one facùor pair Lnfluenel ng tlle l¡-
l¡erLtanee of petal eolor. l1so, prevS.ous ñorkera (4) (5) (8) tr¡v¡

obEëfYìed a deflos.eney of nhito-florered segregates in c¡oôsss f-Bl¡olytr¡g

variêties sLaiJ.ar to €ryataI. It appeara, therefore, thst th€ rcsults

obtained ln this atudy uay bêst bê erplainert o¡r ùt¡e basLg of tb
follloniag acauryùLone: (a) Cr,:fsèsl- a¡¡d PeeLfLc dlffen by on\r one faetor

palr fon petal color and (b) there is e condLÈLon ¿osoeiÂt€d rtth rhtts.

peta].s rhloh regults 1n lorer vLabLüày.
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lbb1e 1 shørs tb¿t ia all ht þ of thc F2 fantlles tbc

auober of ¡ùtte-florered segregetes ûaE 1e€6 than the ËhcoreüicaL 25

penceaù. Oa the basi¡ sf ehance ¿lone lt rcr¡-ld be €xpscted ùhst the

devlatlons üould vêr!¡ abor¡e and beLor tble theor€tica1 proportlon.

Se poor flt of the 12 rlivergeaù fanllies üea ceuÉred, f,a ever.¡r iusteno€ 
, ,.

but one, by a def,icl.eacy of thê reEessi¡e clasE. lt¡e aboye obse atí€86

lndieate that Ea ¿et"¡r ileflcLeney of, rhitçfrorered eegrega'bee alid exist.

the pser f,it of the total F2 eegregaùioa b .3rI raü,o üaJ¡ be 
,,..:,r,:

eorpla:ln€d rhea lt is realised that a oJ.lght deficlency Ln the recessLve i;i t

el¿ss of each fêEthr rw:Ld noü result l¡ clgn!Ílcant derniaü.ons, beü , ,,

th¿t nt¡en ÈheEe dcvletLoao aecumlated over ?& faatlica thE effect

muld be Lncr€essd ln proportloa to Èb aunber of fa,nilles stuatied.

lbe total elefLoleney ac ealcuL¿ù€d f,ron F2 ms 3O.?I pereeati l.e. tl¡e

expeeÈêd nusbe¡r of rtrlte-florered F2 ÞIanta is 936 tnct€ad of tbe 5?g

obserìr€d. 0n the begis øî ¿ 7O.1L perccnt deficleney the *pected

ratLo l¡ th€ 202 F1 llnes rorrld be 55.6? htuc: ltl.lle segregat tne.. 3h.99)
rbLte. A chl-sqpå¡s test based oùr ths corrected €beoreùicaI rau.o gave

a P ralue s$ghtþ abore .02, tnelioatfng that this calcul¿ted defieiency

did not fuLh¡ aceounù for thc dlvergenee fron E 1:2:1 ¡atfoo No ai'

evldenee i¡ evallable as to Èl¡s cauge of tbe rs@ining dev!.atLon. i.,,

ElrJdoaee Èhat a deff.cieney of rhft¡-f,lorererl pJants occurr€d

ln thc naterl¿I sùuaÉêat LE alss eval"Lable 1n the baokc¡oss data and la
the perceatage suryival of thê rh:ltê-f1o¡erEd pareut. The data f¡ron

the baeko¡ro¡g ts the reeesslve perent Bhorcd that thers rÊr€ 20 percent

too fetr l¡dlvLduals Ln ths rscesglve o1¿ss to give a psrfsct I:L ratio.
the average su¡wlval of tbe parents, as detcrn!.aed fron the nunber of
pl.a¡t€ la the eheek ¡oüs, Gs 3?.1é percent for Cr¡retal and ?S.r? percenù

for PecL:fic. A germinatioa leet in the greenbous€ shoæd 2I percent
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getätnaùioa for Cryatal and !2 percent for PêcifLc.

, On the basls of an e¡aociatLon betreen rfrite-petal coJ-or

and Ioçer viabtlity one Íouì-d expect a difference Ln the pereentage

eu¡rrir¡sl of the blue-flonerod, segregating and uhlte-fJ.orered F3

Ilnee. the perceatage sul¡¡ivaL ns 82.36 p€réent for üh6 b1u€-

florered l1nes, 83.56 percent for the segregpting lines and 8O.2?

perc€nt for the rlrlte-fLovered lLnes. A greenhouee teat uslng

re6€r,t¡e Eeed fron F2 pJ-a^ntr, for rt¡Lch the F3 breeding bebar¡lor ms

kaorrr, gave the folloring reEuLt¡ €rcpr€seed 1a per.centage gerninatlon:

honozygotra blue fJ.8, segregating %.2 ead *riùe 8O,8. I'he greæ-

hous€ r€sulta shor the trer¡d thet rould be expected. No ovldeaco

18 evâll.abLe to wplain ühe dlfferenae in gernLratlon betreea fleLd

and greenlrcuee tegtg.

itut a doficLcncy of ühlèe-florer€d segregstes dLl c¡drt,

l¡ the natarlaL gtndled ia quite evideat. I{orrevoi, the reeson for

this deflel€Bcy 1e not easLþ aeoounÈed for sl.nce tbe deta dtd noÈ

l¡dlcate aDJr speoifle eaua6 or cauaes. It rouLd appear that tbero

LE a semi-l-etbel ¿ctioa ¿ssocigùed riùh *rite petal eoLor. Ttrío nay

be ùre to a a6ni-1etba1 effô@t of tbe reoe¡slve p€tal eoLor geaê, or

of a eloseil¡r llnked geae. &e lor geruùaation capsclty of Crystal ls

êyidenco that either of these coditlons ny exisÈ. &appert, es cit6d

þ þers ( 5) and îa,rnnea (8) , hae reported that, rÌrit€, erinpe<l-peÈal

rarLetlee gave a deficS.ency of nhite-florered segreptce rt¡en orese€d

rlth eêrtej¡ Þlr¡e-florered t¡rpes, Þut not rlth otherg. îhia rouLd

LndLeate the pneaenee of a factor, or f,actors, 1n go@ blse-flLorered

var{.etLes t}¡st har a Eøl-lethel effeot l¡ the pneeæce of ¡eeessir€

petal color gencs. Sl¡ce the prreaent studgr oonaieted of on\r one

omss 1ü le l-uposeiblc to deternlne lf Paciffo contr"lbnrted a seal-lethal
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factor. Tenøaa (8)¡ on the othor head, attribut'ed ths deflc!.oncy to

ùb€ facüor Ct h¿ving a senL-lethal effect ln thc absence of EL. In

vier of the 1or vtabtl:lty of Cr.5rsüal 1t muld appear that taæsr

erytenêtlotr could account for the def,i.cf.eney fn tbs c¡oss atudied,

assünLng of cou.rae, that Cryatal 1a ggneticall¡r ¡lntl¿¡: to Ta@rl

nblte, cr{.nped-petal varlety rith yelJ-or anùhers end grêenl6bi.ye11w

gceds.

^a:[$Im coloB

In otr€r !00O f2 $ante stuiÌled lt ras found tbat ye11or

e,nthcr eoLor me conpleteþ 1lnkeal rit¡h rùite petelo, aDd b1u3 ehthsr

eslor conpletcþ ltnkeil rlth blue petals. fhe ssnc Ìlnkage relatLon-

shlp held t¡:r¡e la the segregates froE thÊ backcroBs to the recEEsl?e

pe¡ent. 0n the basls of Èh€ ].erg€ Ru¡¡b€r of, pl.ant6 exâd¡sal ft
appearB evident Èbat pet¿]- GoLor aad antben color are controlled by

the ea.ne geae or by genea ao cloeeþ llDked thet ao cfosaovers r€rr8

observedo

SEE} EOI¡R

Âr¡ €¡canlaatioû¡ of ùhc F2 planùs.revealed tbat ¡hlte-fl-oçered

pJ.ente produceil onþ grcenislryellor a6€ds snd blue-florrrcd plenta

prodaced on\r broxa seeds. ûrc g¿¡e reìlatioaahip e¡iateat 1n t'!¡ri

aegregatea f¡¡oß ùhe er!¡atal bêckcroas. The blue-flo¡æred planta frrn
ùhc PaolfLc baokcrosa produced brørn seeds on\r. Ánoag the F3 lines

it v¿s fouüd that all pJanto fron honorygous blurflorered llneE bad

brom seed6 arid slL p:Lårtg f¡.on rhite-florered Il¡es had greenisb-

¡/€lJ.or seeds. F3 Llaes rhich eegregated fon petal eolor aleo eegro-

gaùed for ae€d color.

the bror¡ s3€d fror differ.ent planto shoned a tendency to

våry sllghùl¡¡ i¡ the lnteasity of ùhe bnom eolor. ¡lor€Te!, sinca ¡onE

¡i¡¡å¡lq
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of the eeed bolls tere { m¡¡tu¡s at üh€ ùleB of harrest Lt ras

!-ryosslblc to ascerôal¡ rtre$¡er the v¡rr¿tr.ons r¡ aoror rere due to
geneüic fectors or to incoqrletc rLpcnfurg. rn ao lngüance ßs Ëhg¡e

en¡r doubrt ag to rhetl¡er flre seed st¡ould bs cl¿ salBied as brcrn or ae

gaer.risb-yclI0u 
,,¡. .:,,,,,,

&e ¡:eeult¡ obtai¡ed ln tÀis emee indicated that the pru
ducü1on of color ln petal.a a¡d geed¡ Ls aonùroll€d þ the oa.ne genc

or þ 6enea ao close\r lin¡<ed that, 'no ctorroyers rc¡c obgerved. ,j......i...

0n åhe besls of ÈhE faetora propossd by Taræa (g) for i:'iìii'l
florren oolon, anther eolsr end s€€d eolor ft rould appear theù pacifle ,' ...,

haa the ganot¡çc Â.[grBt3ææ rc TDDEEFFKK anar ü¡at 0¡ystar is ßcrcticarly 
"'.''

sla{lE¡ except for being hono¡ygous receEslvre for BIo
:

PI¿MT ËEIMÎ

It€ frequsnc¡r diaèribution of pJ.aat hetgþte for t¡dlvj.du¿I
pla.nèc of parcnüs, F1¡ F2 and backroaoca, ar¡d of man heighto fol
l¡rtivtduaL F. lJ.nea ig shflrr la Table 3.

.

A coqnrli.æn of ùhe date fsr bilr¡¡-flou¡¡rod ¡rrr ùitô_florcred
F2 popüIåttoris, aad for b1ue,-fLorercd, eegregatlng a¡d ùÍùe-florersd

I¡,¡¡: 
'.;.1.,¡,:F" ll¡ea lndioates thet th€re Lc $o egsoeiatloa betreen p€tsr eoror and :ì:1 ,,,,vvEYT. ¡'v E

pLêEt hetghù. thsre l¡ no slgnLf,Ícant dif,fere¡rce betnm ùb nea¡ .. ..,,

helgþts of åhc tro F2 noplatlono or betreø the blue, regreg¡tlng and

rhltc F3 llner.

fllE neen hetshtE of, FI and th6 bsckerssa to pacifl.c aro 
:.,:..:...,..

earentlell¡r tl¡e s¡,n a! tbe nean bec.ght of pacr.frc, ir:noattng that :Ìii'iÈr!'=

telt gtature ls do¡d.nånt.

l'!:-+;:Ì',.:?.rJ



Frequency Dßtrlbutlon ôf Plent Height8 t¡ Cer¡t1D€tera
of Parshts, Fl, F2, Ð end Backcrosses
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SUÌ¡IûBT end @NCLUSIûñS

ifie purpose of this 6trd¡r ras to deternl¡E tt¡e Doale of

lnherltancê of florer coJ-or, enther color and seed color Ln the eroes

Ct.5¡stal r Paclfic. Obgen¡ations were e].go Ede ülüh the obJect of

obtaiaing soæ Lnfomüion on tt¡e fuiherLt¿nce of plalrt heigþt anrl to

deùe¡mine !f the¡re ras an ¿gsooiåtioa betveen hetght ard peùaL color.

ilhe resufts obtalr¡ed l¡dieated that petal eolor rse con-

trollcd þ a clngle faetor pair ard üh¿t there rr¿s a coditÍoa

eesocLated ¡rtth thlto petalo which resul-t€d Ln lower ri¿bllttf. &c

cau{te of the def,J.cieney æs not clear but it appeeretl that the gene

Cr l¡ad a s€nl-Iethe1 effect la the abEEnce of BL. Evidonce f¡rog

the F2r the beekaroso ào thc ¡recessive pelnt and the reeeaslra parent

Ltself indlcated thet aÃ actr¡åI defÍcieacy dld o:.Lst.

Fbrthe¡r research is p.Ianned concernfuig ùhe deficlcnc¡r of

rhife-florered eegregaùec l.¡ erosges beùrecn thl.ùe and blue-f3-oùered

varLetLes. This regearch witl con¡l.st of atudylng crìoaa6a betveæ

CrÌys¿al- aad PecifLc and eonø of TamÊs| varleùieo of t{r¡om genetic

consÈlèutlon.

I¡ ühe cross studied Lt nao found that yellor eatùer¡ ar¡d

gnaenieb-yeI1sr seedo ê16 abay6 aesôclåt€d riùh rhit€ fJ.olers, anil

that thc aenc rel¿tLoaship exlsted betneen blue anthers, bror¡r 3€ed5

a¡rd blus floûers. lhese obserîeüLons indlcated that eather eolor,

seed color a¡d f1Erer oolor rere êLI controLled by tbe g"re basLc

g€no, or bJr genes so closeþ ltnked that !o eroaaoyerE rer€ obaeryedc

Data on the helgþts of plante lndieated th¿t te1I statu¡e

ms donln¿nt anr thet there r¿s ns assocl¿tLon betreea florer color

and pLant heighù.
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