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AEfÍIBAT¡

-lfhs nsdLe of fnhenlte¡cs of the Eøven dBfferentlatlng

gha¡acters (æneilaeos, glæe pu,besceaee, oteu Eoll.ibessr Sai!
eolorr nrt rælstaace, spike dtenslty¡ aodt grorrüh habtt) ¡ras

etudfed ln ths dltallel csmblnatlo¡s of the foLlourlng ten varlsties

of Ír. <lur¡n¡ legsg, releheabacltÉ. mureLense, e:ryühmmer_aa,

s'sqlra:Laler GoldEa Ballr Stønart, Balil ldEritEab¡ Eahla, aerl $æacp¡

lfbægenle lrberlta¡ce was for¡¡d. for the four eha¡aeterg

æ¿Efl¡eeer gluo€ pubesoeaee, sta eoLidlaeEe, agd. rr¡st reststanoer

a g!1 ratto was obtafaeil fs¡ ryrl.læs vs ønoê, rr¡et srrsceptlble

w rust resl.stant qncl glrmE pubescenù vs gJ.abroræ except fon

crosses luvolvf,ng the pubesoent va¡iet¡r Eqhr¿ whs¡e the ratio wae

1:5 g!.rme pubeseent vs gLablons. a rs¿sl ratl,o of solirit¡ fate¡-
ueillate:hollor was obtalneil f.a e¡ssseÉ rhe¡e va¡fetiæ clifferect

la st€@ sollclnegs.

ñf:l,noe a reesslve gen€ eond,itfonlng €Xtee Bubeseence

has æt been reported prevlouÊLy ft is ¡rro¡nsedl. tbat tbe gene la
Kahr a whleh is reeeselve to botb Ee o'il h€ be rLee1gaatedl hgle

Dlgcnte l¡herf.tane€ was obse¡nred for grafa color q¡rt

gostb bgbf.t. ra e¡osses luvorvf,ng an¡¡ele¡g (redl Eeerteit) or

omariÊ (pur¡rle eeed,eð) flve aolor classog in a l¡4:6:4¡l ratio
wene obtal¡ed. ELtber two aLlell.e Eerles nf, Rt, 11 aad R$¡

BAr r2r or thee geae palrs h, 1, B, eouJ.rl be assignerl to e¡.



'ß fr'n::j

pLqfn the resurts obtalaerl for this eharactetr. ra a¡oss€s wbers

varletles d,iff,erecl. Ln erowüh hablt, ratlos of 5:1, Lg¡5, a¡d. r5¡I
sprtng ty¡re vs wLnter type rece obtal.neel. fh¡o aLl,elle serles sp,

sp, and trr rr r¡rl arlpear to govern th,e i¡herlta¡oe of thfE ohæacter.

splke dteulty wae fouatl to be l¡frue¡cecl eo¡sid,erably by

envLroment. Slaee ¿¡6 ¡qngê of dterslty la progenlas of tbe e¡osses

extenclerl, ln some cases, beyo¡d ¿¡" gangê of dl,emslty of the parents

fuvolve<l, ¡3qqsgrêsslve Lnherltnnee was eonsiderecl, to be res¡nns!.bl,e.

E¡oLuiltng eptke d,easl.ty anå growth haþlt, the ilata obtalaecL

l¡ thls stuêy were r¡ged. to èete¡ulne lf rtakage relatlsnsb,xps *-
lsted beümees ttÍfferent charaeters. lh,e gpoclness of ftt to the

expeetecl ratfos for the lnd.epenelaat aesortment of genes goveratng

a¡y t;!$o eha?scterg at tlne was tested by chl-square analysis, aarl

æ LLrlsage esulil be tlenoastrateel. betwesn g6næ gorerr:l.ng the

chgfacters conoeruecl.
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8be \æ1tæ wlshes to ex¡rresÉ bls sfnoqre th€¡lrs to Þofescor

L.Fr flbebeskl, gbåftnsÞ, of Dlvleloa of PIa¡rü Selenee, uniler Tbso

il!¡eetÍoa thig stuily $es eond'ueteil, for hfs galôa¡ce a¡d' ê¡couragor

Betrt¡

Çratdul aoknoirLeilgæEnt le m'arl,e to Ib. 8.0. Íedrluo,
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Agr.lculture grgan{zatl,o¿ of the Ûnltetl Mtf.one¡
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Ia uheat there are at Least tbree leve1s of, plolily3 tho

ilfptoitl wtth s€TEa patrs of, eh¡orcEones as 1B @r
tbe tetraplold trtth'I4 pairs of eþ¡eæEond¡ as ln lfr'ltlgw -ggryÐ

antl the beraploldl utth 2I pafrs of, oh¡oresones as 1n Erl.tfo-ue

aestlyw. îbe itfplolat group eontalap the A geronor the teürapl,oLðs

efthæ the AB or the AG gercmes, a¡d, the he:epl,oltils tha AED genomes.

OenEtle EtudlEs !.n the tetra¡llofd a¡d fn the hexplotd whsats are

usu.ally nore rllffler¡Lt than ln tbs illpJ.otrl epeeies þeoause of, a

¡nsslÞIe tlupl.l.catf.oa of, ¡aaJâJr of, tbe hereclftar¡¡ faetorsr llhat lst

a gene ¡rH.ch goyerng the lnbæltanee of a¡y epeotffa aharactenr ney

be fou¡il la eaoh 9f tbe tre gercnes of the tetlaplofuls or l,n eaeh

of, the tþroe ge¡omlÐs ¡neoent 1n the heraploiil wheats"

Aeeortllng to the anmber of geae patrs lwolveclr tbs rcde of,

lnberltanae f,or a glveu character nay be olacsffled as reægeale¡

illged.er trlged.e, eta. For exauryLel the syu,bol A fs glvea to

tl,eslgnatø the rya ebæaeter 1n wheaÈsr alrd at least trc genes, A1

a¡rdl åZ hsve been estaÞIlshecl¡ Altborgh Eeveral turle¡pnileat rø¡nrte

bavo lailleater[ rllgenle lrherltanee for æaeËlnesg, ff rù1 varlett es

eonoeraeil wsr€ bnought together opd oroggedl ia elLalleL, Lt fE æn-

eelrabLe that trlgEate ratlos Eay have beea obtatne(l. lfherefore,

a genetio etuily 1¿ the totraplotdl or heraplolrt epoap sboul¿l tnaludlc

aF taåry vetrlett€s aE ls eo¡ryealent to ha¡ille !.f, ¡qaxfmrn lnfo¡:sr
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atloa ls to be obtafnE(L

ÍBhe aost ln¡nrtant puqposc of genstlo strrdf eE !,o wheat,

as w611 as ln the otben oropsr ls to unile¡stanô tbe reLatlo¡l-

shl¡l betweE¡ tllffere[t eb.Eraeters, f,¡il tb6 rate of re@mblna- .. ', i...:

tlon la tbe offe¡mlng of thelr etroÉses. Sueh a¡ isvqstlgatloa

fs espeelally va.luable partletrlarly 1f tLaÌcage can be establlshedl,

between a bldl,tlen la¡nrtant eeoæml.o eharacter. llke soltctnees of 
:¡;.,,,;.r

steu¡ a¡d, ar eaey to tletect norphologleal abaraetæ lJ.ke,æaed-

,.êsgo ,.',,,.i:

If a ptaut þneerler Ís lnterestEê 1¿ i4noving rlumm wheate,

then the fnhErl.ta¡ce ñncl lLrlcage of as na¡¡r eha:raoters ae ¡nssf.blc
gbu.l.d bE lEvestlgateËL Elth tbfs ln dnd, tåe lreseat strnly,

cleaung wtth the ædle of f,nhenita¡ee sf meedness, glune pubeseence,

st@a, solldho,ees, rust rosf.stanee, splke denslty, grata oolor, aril.

gnowth hablt Xn ElEtg.íIggr ondl their llnlcage reJ.atfoashlB,

¡ras t ¡f.tt ated. Xavostfgatlons we¡e nad,e nslag tea rllstfnetly

rllfferent clrnæ varletf es. ThE stuil¡r of the Fl a¡il tbo Fa
.a,-.-,r..arr,.,

genæatfons of ôlaltel oroeses sf theee var'letiee ls tb,e su,bJect 
,..,1,.,,

of thls tb,æfg. 1.".-,-i-
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E&VTË$' OT ITÍIERAIfEHE

Altbougb the¡e ls conslderable lúomatls!, eoacerd.lg

the labeqttanee of, genetic eharaeters f,or the hæploldl rheats,

ver¡r f,ø gtudllæ hace been rø¡nrteiL fo¡ the tetrqlolif g¡oup

of lfrltieu.

Aræø¡s g[ S!. (t) Uare EEmErLzed, the ob,araoterE stuaH.ed,

by varlow lnvestigators fn tvbloh synbols ctesignatlng the rlffferent

eharaoterE and. thelr ætle of l¡åe¡1ta¿ee aro eleseribecL ÍBhese

are sbmû ln fable Io
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lfable L SJ/eboLs ancl the nofle of !¡.hsrlta¡ee of sone eharacters
ln rhEat. (¡eter. A¡sør¡s !g gl. (I) )

.åønEcl¡ess

ft

F

It

ll

Àr¿ co:os

Éhootb vrs æugå ons
ntËtt

Gilrne eolor

tt tl

Eatr¡r glt¡nes

Ker¡el ueú.gbt

trtl

Ke:r¡el lengûh

Kernel per spfklet

lçaklr led
Kernel oolo¡

ãrt

;;

$tæ eollelness

an

A lbnogenlc

Dlgerlo

ltH.genLo

Eetrageale

À11e1 to a
trlbrcgenLo

Ibuogonlo

DLgenfe

trbrcged.o

Dlgenle

3bægealo

Dl.gen{ 6

ALLel:le to Gg

Erfgenlo

!Íu.lttgenl,e

tr&eltl.genle

DLgenle

Dlgenle

&bnogonle

DlgerJ.o

Trfgenlo

lb¡ogenlo

Dlgerle

rt

n

âa

Á€

Á¡

Gie

Gg

g
eg

K

Et

KE

Th

B

-

s

-
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$tem sollcùlæs

SpLke cLenslty

llÉ

nü

tî tl

¡ nÄultigenlo

Sd nbnogenlo

- Dlgenle

- nûultigenie

- Tnh{þ1S63

_Armr 0heracteú

SeveraL s¡rmbols have been reprcrted. to ciestgnate the genes

responstble for øs!, oharacter. lthe s¡mbol, A has been mentloaeÉl

by Awøw eggl. (f). H¡ward. and. H¡werd (9) used s¡mbols B

a¡cl f. The sane s¡¡nboJ.s were used by Ha¡rtneton (¿). Watkfns

and Sllerton (øO) used, B1 aucl Bgi ancl rcre recentþ fsun€,srakf:

a¡(l Íenkl¡s (25) have regnrbect the synbols for Eclr BI, %, aatl å4.

The nodo of f¡heriteace of the a¡m charaete,r, re¡nrtecl ln
the Litenaturer 3angês from nonogenlc to ¡nlygenlo. Mcnogenls 

,:,:r,,: ;,,
l¡.herftanoe wtth either a õ¡l- ratlo of tl.lrwaetl to friLLy ærneel ,;::,::::,'¡: '.

plaats or a I¡2¡1, ratlo of t11ræmed¡ lnteruedlate: fully ænrecl

hare beeo relnrted Uy Blffen (2) anel, by br¡arcl. a¡d, &ward (9). A

ratlo of 5¡L arnLess ns esnxecl was obtaiaecl by Haælngtoa (4). ì¡¡:,¡,:.r;,.,
.,-,:. 

:..-: 1: - |.:

Di.genie lnherltanae wlth a rat!.o of l¡4¡6:4:1 for the segregatfon

of æn ch.aracter 1n tbe F, Beaeratlon has beon re¡nrtect by T*"foU-
ton (a), Watkirs a¡d. El].erton (gO]r a¡rd lebsoak anrL Ê¡1th (ts).
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EsurÊratrt a¡d fedclne (45) fou¡d, fl,ve geae pa:[¡s goyerat¡g tbs

sa ebarseter, wtrlJ.e Eeyas a¡¡l Llver.e (gl, rslorteel, a @re

compler laþerltauee for thls ebaracter, assrn!.ng that geæa

atteetlng aw¡ eha¡acte¡ are loeatetl oa at Least efgbt eb¡o&goneg.

A ruoEonle strrr(y þ Tsuaøwstrr anð Jeqklæ (AS) f¿ @@a

wbeats has il@lstratecl that geneu å., Ed,, Bl, Brr and, AU æe

looateri[ on ohrorcsotn'æ II, VXIX, xE' If, aoit l&I reepeetlvel¡o

Wrtld,¡e anil ELLæto¡ (SO) re¡nrterl, thet two geae palrs,

h a¡ill Bgr eoaÈlol tbe sq¡. eharaêten, æcL a usrtffle ge!,e, ql,
1¡frue¡aes the actlon of the rnaJor go!€E 81 aad. B¿o trebsoek a¡¡d,

fu.tb (ls), re¡xorterL rllged.e l.¡heqttaaae a¡d they eonelucterl, that

the¡e were tso facto¡ paltsr one, arr ara prcdtuelng ¡¡alr of, alreres,

the othecr a pafr of lablbitlrg alleLeE wh!.eb were iaaou¡ûotely

epl,statlo ovEr the awa pæduelug allele or aLf,.eles.

Gilrne pubeseerce

Aus@us et ¡{. (1} re¡¡o¡tec!, the syu,boJ.s G}g aadt Ggg tor
glwe pubeseenoe, wbllo lEsun€mrald. aarl fentcl¡s (ZS) useð @ to

tilesignete tbe haJ,ly eheraote¡ of, glrøeo

Aü exte¡sive revlew of the lltenature by åmsæls d _4.
(f) fnAfeates that norcgenlo lnherita¡pe rrttb a E:l ratio of

pubeeeence vs glabrow 1s rcet eo@E Íhe sæe ratlo he¡ beê¡I

obtalaetl ære reeecüLy by lPEunemrakl a¡il Ïenlc{ns (45). &wever,

bward onrl bwatô (g) obe€ûlveil dlged.e Ln.her.Lta¡ee fn pmgentes

of closses bet¡reen heraptolit ancl tetlaploldL wheats wtth a l5¡l
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ratlo of pubescênt vs glabrous. DLgenJ.c lnhenlts¡ce was aLso

mentlonetl by Ar¡semus + gl. (f). bwarrl. and &warè (9),

obtaintng a LStl- ratlo, assrnecl that the trso facüor pairs were

car¡'Leil by separate genomesr aad therefore lnherlted, lactepenctent],y.

stq golld¡æg

l[he s¡rmbol S has been mentionedl by Anse'nË e! gl. (f ) ø
cl,esf.gnate st@ solfdness. Yanashlta (gf) usea the sSrnbol Îf, end

ass'ueeil that there 1s an atlelle serles ior thts gene in tetrapJold,

ancl heraplol.d. wheats. He statecl. that the al-LeLe Md fa $. clloocerm

andL !. dlu¡rn, eonilltlons the eonpS-ete plthtness of the steffi. W.th

the aLlele 3þ ln $. ¡olonl.erm oal-y the uppermost inten¡od,e u¡as

pftby. fhe aLlel-e Mt 1n T. tr¡relalun conùLtlons plthiness in the

stem only a few ee¡rtfmeters beLov¡ the splke. A recessfve gene

mB, for hoLlor,vness, is present 1n the B genome of !. spelta.

Ibreover, an addltional gene, Oc[, ed.sts ln the E genone of !.
.Ð9!L$ aad. ¡rocluees the boJ-low type of the hexa¡rloicl whoats (thin-

watlecl cul¡s).

Altbough cllgenle ard, ¡at¡Lttgenlo Ln^herlta¡eo of stæ eoI1ð-

ness haye been reported, by fi¡¡semrs et g!. (1), aecorùtng to the

revlsprs Uy Putnæ (AI) anci Auserrnrs è!g!. (I), rest authorltleE

nentlon onLy rcrogenf.c Lnb.erltance. lvbnogeatc lnIerfta¡ce glves

a 6¡L or a I¡2:L ratlo w-1th sol-f.dness beirg parbla.Lly clomlnaat¡

Sears (fS) relnrtecl. maa¡r Lnstanees 1n whJ.ch a gene palr for hslLou¡-

aess nas loeatecl Ln eaoh, of the throe genomes of Ïr*aploicl, wreatsn
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',ltt,,t,t,litt.tti.tt:t,

&llo¡s:læs was pætial-l.y dontaatü, ancl the three geæ pqirE hacl.

a crmrLatfve effect.

TarlLov ancl Íakushfklaa (ZVlt a¡cl Voa TEchemack (ZB)r

re¡nrted. thab 1n crosses between tetrapl.of.tt anet hexaplold wheats .'.-:.. ::..
:i,.i..'..1.:.

the tetrapLold, ty¡le of plthiness oeours uore frequently tha¡ the

hexaploict t¡rye of hoLlowneEs.

fbm¡son et g!. (e¿] observecl, ln crosses betweos tetra¡llolct 
, ,,,:1,;;:;.:,,,,

ancl hexaploful wheats, that the hybrlds rrtth 28 oh¡ono¡tones are not :':'':,;..':.:

holloW-stennrerl wtth thin wal-[s aS a¡,e the hexaplOldt typeS. [hey ',;,'",1:;rt,';",
: -. :'-. -.':,-... :,.

assrmûed. that the factor (or faetors) governing steme hollomess ln

hexaplolrt wbeats, ls locaterl 1n tbe A an.ct B genomes.

Yæashita (OI) re¡nrteet that an eplstatic gene (or geaes)

1s Locateci f,n the Ð genome of the heraptolcl wheats. He rl,ænstratett

that the netr ehronosome of the Ð genone (CInrornosone E aceorclfng to

$ea¡sf nomenoLatr¡re) earries a gene for hsLlouÍEess, eBlstatle to

the genes for sollelness located 1n the A ancL B genornes. Larson

(f¿l studlect lnhenfta¡rce of st@ sol-l.chaess fn erosses betwean
.:j.i..:. : 

...i

GoLden Ba-Ll, a soLld stÊnw¡sil $. cturr¡m vatlety, ancl Beseuer a solfil ,;;,;';,i..,

stemecl T. aestim¡o. varlety¡ anct fou¡d. that Gol-deû Bal.t is rnore .'-,',:,,1,'.

soll€l ln tbe top lnternocle. she obsenveil some Lnerease la the 
'it j': :

clegree of solldness ln the toB f.nternodle of the FU l-laes, over that

of Reseue. she ass@ed. that Golcten Bal'[ has a strongæ ar],ere 
.¡r....1...,.,

than Rescue for soLiclness of the top lnternocle, Locateci on ." r":

chrornosome lll.
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Grd.a color

The s¡aabo1 R for aolor of grafa ha.s been re¡nrtecl, þ nauy

fnvesttgatotõ, as r:etrnrtecl by .Âr¡seur¡s et g!" (I) I @ù Earrtngton

(4). Ea¡rrneþr (41 aIEo useð R anil Rt to tleelgrate tlLffe¡rent

ehacles of rec[, whlle Ea¡res e!. -S, t6) re¡nrted E1 a¡d % for. the

Samê pü{poSêo

Severall clfffere¡rt ratl.os havo been rø¡rorteit in the ll.teraturq

ilf,erogeü.e l¡be¡lta¡oe hae beea uentloaed by åuserntrs et glo (rlr
Blf,fen (2), Ilarrf¡gtsn (4), and Iebsoek a¡d futth (l.5l¡ fn wü,leh

etthæ ãsI or I¡8¡I ratlos se¡e obtaLnetl wltb eoupl-ete or par"tlal

dlonlna¡ee of recl eolor over shf.te eolor of graln Dlgeate f¡herlt-
a¡pe (a r5:1 ratlo of redt vs Ìrhttel has beEa tepotteit b¡r .åås€!n¡s

g!,.g*¡, (1rr m.Lssonrllhle, as p@ Eayes et g!. (el a¡¡A Es¡rtnetoa

(¿1. trrlgEnte lnheritaace (a 65¡1 ratlo of reê vs shtte) has bEen

observed Þy bwaril anit bwa¡d (9]¡ Aræenus gEgL. (I], and Silsso¡-
EbJ.e, aE per Eqyes g[Sl.

Sod,ke clensltv

-

åuseou.s e!,g],. (1) reporteet tbe syaboL Scl, to {l,estgnate

oplke êeuslty. IÍlteson-Ehle, regnrted by Hayes g gL. (el, use¿

s¡mbols, g, \ aad. þr fo¡ faetors controlH¡e splke d[euslty¡

Ea¡res et g!. (6) revtEryect early etuilies f.s whtcb a sl.ng;tE

gene palr has been re¡nrte{t to govera flpf.ke clensLty. &brogentc

l¡Þe¡ltanca bas beea re¡nrted aLso by Àræsrrtrs -g!, gl. (t) r æè

Uarau (eO). Parkeæ, a¿ct M.lsson€hle¡ as retrn:rted W Eqyes eg gt
(6), obseryeril øre eompJ.ex tnhættanee of splke densltyo trElssoa-
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EhIe ln a cross between compact anct n1cl-dense splk€d varlett est

obtatned lax ty¡res ln tbe Fgr andl lnclleatecl that tbree gene

Bafrs were lnvoLved.

Ilnrau ('26)t rrslng nonosomLe and nrLllsonlc J.1nes, observect

transgresslve lnhenitance. Ho cteno¡stratett that the maln geae for

a cle¡se splke phenotype ls canl-ed by ohromosome E of the variety

$¡mar. Transgræslve lnherltanee has aLso been mentloaecl, by

Stero¡arü as relnrbed. by Unran (26).

lfhe strl{y of trÏllssotx-iËhLe as retrnrted W Hayes et g!. (6)

t"gsqls that the factor 0 for compaetness ls epistatle to tu¡o

faetore for length of lnternode, Lt anð þ.

Growtb, hablt

hwers as relnrtecl. by Eeyes e.t gI. (6) usea the s¡rmboLs

Ar B, anei 0 to cles!.gnate tho faetors control-Llng groïrüh habltr

Beoently, fsr¡¡ewakl ancl Íenkjns (eS) nave trsed, ttre symboS. Se tn

three alleLlc series¡ th.e flrst serl6 eontaLns SgIt sglr anô

1¡¡

sg¡.wr the seconct series S€gr sg¿r anil sgr", s¡hlle the thtrtt

serleE aontafns only Sgg aud sgg.

I&nogente lnherlta¡ce wlth a ratfo of 5¡I spring hablt

vs wJ.nter habit has beea observotl. by Cooper as retrnrted. by Hayes

et g!. (6), rsunwakl and lenlrlns (e5)r æd Urrau (26). Dlgenle

lnherltance has been re¡nrted. by llllsson-teissner (16) wlo

obtEtned. a 15¡1 ratlo of slrfng w wl.nter hablt. Unrau (ee) fn

a crþss between S:nar asct 1? of the 0hlnese Sprl¡g Inortosomes
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for¡¡il tvn gene pairs controLll.lg erowbh habltn one of whleh

was assoolatect uÉth chrorcsome EL Tsunewakl ancl Je¡lrl¡g

(25) obtatned, L0¡6 ancl I1¡5 ratlos of sprlng ys srllter h.a.hltt

lndlcatfng a tilgente inherftaace of gr'orrth hablt. .åaco¡rtllrg 
..,.,',,

to fiayes g[ gl. (Ol nowers retrnrtect trlgenlo lnhertta¡ce vrlth

the assr-mptLon that the rcd.e of lnberitance of growth habit

1s the result of the interaetlon of three genes (Ar B, aod 0l| , ,,

Trlgenlc in¡,ertta¡ee has aLso been reported. bf, 1{nof,¡ (1L) antt ':.': 
:

by Tsrraewakl ancl renH.¡s (zo) wlo obtained. a ratlo of 5I¡15 i',,,r.,
..:1:.

of spring t3pe to r¡¡Lnter tY¡re.

Ehe study of Sowers as reported W Ïiayes ggl. (6)r a.ssultr-

tngthreegenesArBrandÜrestrnnslbl'eforgrowthhablttLndliaates

that the gene A io eplstatle to b and.0, the gene B to a aacl ct

aniL the gene c to a and. b.

Ðears (2I) fron a stutly of thinese êpring nulLlsonicst

for¡aeL th.at d.eLay ln maturlty ls caqsed. by d.eflctenoies of

ehronosome I.Ir Vr TIIÏIr INt lßTr ancl XFJII. Kuspira ancl Urrau 
i]"-....

(J-5) I uslag whole cbroresoue substltutlon ]1nes, clæonstratocl ,'.."

that geaes for wlnter habit of growth rtere capiecL by cbmrcsomes '

'.: _:l_

ICIII aart IffIII of fhateher, while mlnor gones for sprlng habit

Trers carried by ten chromosones of [hatcbelr alse ebronosomes of

&per anci Lã cl:romosomes of Ttnçteln. Knott (ff)r 1n a nonosoalc 
,'.,,,

analysls of some varteties lneluålng Gabo¡ stated that ehrornosome

IX of Gabo oapiæ one of the three geres for wlnter h'abit sf gfowth.

The tbree alleLlc series, reported. by Ílsunewdrl a¡ct Jen$-ns (25)r
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are located. oa cbro!rcrsones XUIIi[r TJtr and EIIr respectlveþ.

Stæ rr¡st ¡eactfsn

.A¡¡seum¡s et 3!o r¡secl the sSrmbol Sr to cleslgnate sten

rr¡st resistance. Snfth (ZZl, üsing the sæe symboL, mentlonecl

SrE for seed.Iing reaction of Mtnclr¡m to pWslologic race L$l,

anrt fuT for seedl-1ag reslstance of Verne-} to raee 1?. Kenaschuk

et g!. (fO) r:se¿ Srd to d.eslgnate dr¡g^¡m genes for roslstaoce to

raoe L5B. The s¡pboJ. R¡ was ræecl by Harrington a¡d. Sd.th as

re¡nrtecl by ffd.th (z¿) for reslstance to raees 21, L7, 39r ancl

56 1n the fieLcl. Goulcler -*. gI. as relnrtecl by .Au,sffi¡s et g!.

(g) r¡se¿ R1 ancl Ib to cteslgnate reslstance to raca 56.

The nocle of, lnheritance of stem. rr:st reaetlon is re¡nrbotl.

to ba rcnogenlc, d.lgenter a¡1d polygenle. Hagingtoa ancl Â.æodt

(5) o¡served. a singf,e factor controll"lng nrst reaction of Pentad.,

a duruo varf ety, to race 54, antl !n Mlnclrm, alother clun¡m varfetyt

to race 1. They statect that 1t 1s lnssibS-e to combine ln a sf.ngLe

vartety, reEistatxee to two races L ancl 54, uslng varietles whlah

react reclpmcaì.ly ts these tuo physloLogtc race6¡ Ibnogenlc

fnherlta¡ree has also been observed by Aæodt as relrcrüedl by Eayos

-gÊ. gl. (g), Kenascbn¡k et a,J.. (ro) r Snlth l22l; andt K¡ott ancl'

.Aod.erson (].?).

Dlgentc ln"herita¡rce has beea mentlonecl by Gou1cleo et 3!.

as relnrted. by Hayes et glr (e), fayes et ¡{o (Z) vrftn ratlos

9t?, I5!l-r 4d l-rl5 reslstant Ts sllÍtceptible, and. by Kenaschuk

e!..gI. (fO) wftn a L5:L ratlo of resistant to srr'seeptibLe to rac.e
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1'58. ^[ 6S!]. ratLo of resl.sta¡ú to suseept!.ble has also beeu

røporb€dl þ Kenasohnk et gfo (fO). fbese autbors gtatedl that

gesd.l, a ttr¡rm varf.ety, rllffe¡ect 1¡ rust reaotfoo fron the

othæ varleties et?rdledl by themr antl ea¡rletl a slngle geae

(Sa!d,6) fo¡ bfeþ ¡esLstaixoe to raee 158.

Llnkaee relatfo¡sblns

Ausæus $,E]." (1) sr@årlzeqt the results of, uaay Luvest-

lgatlsns oa J,lrtrage rel-etionshlps of a anmbEr of oharaetees la

wheat¡ a¡d tbef¡ pæeeatage reeonbinationg. lBhese resuJ.ts are

oresented 1n flable E.

j-:t:i:::;ì
1l::":-:':-: :-i
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TabrE rJ. Llnkage and. percentage recomblnatlon of 24 characters
ln Hexaplofel, and. tetraploltt wheets (as per.âr:semtæ et-3!. (fl)

0haracters linkerL
Perceatage
Reeombl-natio¡s

fbo non atleSouorphíc pairs of factors for awaed.ness (Aa) g5 - gS

ArneAness (.4.1 anct beak snape (Bs)o (A.) o halry noae (lb)n (¿) f keeleit sj.rne (es)q. (g) ï head. shape

tl* *n allelomrphle palrs of factors fsr
bu¡t reaetfon (B)

fhroe non all-eLomo4rhie pafrs of factors for
bu¡rt reactloa (B)

Beak shape (Bs) a¡ct wtrlth of glume sbould,er

ì¡xlcngwr
0-5
26-59
35

g4

8.4 anil 28.1

u¡knowa

go-59

u¡kmwn

Blaelc chaff a¡tl mature pLant steür rust reactlon (Sr) Ë

Co1eoBttle (Co) and straw eolor (Sc)

th¡arfness (D) anrl spike density (ff¿l

E\re palrs of faetors for tlwarfness (Ð)

Gluten strength (e) an¿ gtune eolor (Gc)

Glnme color (Ge) aurl holr1y efunes (Ge)

n

|l

Stæ nrst reactton (Ëb) and leaf :nr.st reactton (In) r
tl tt tr lf n glrrr¡er ancl. clrrrun tyBe pJ.aat F
n ft t! tt n geer[I1ng reactlon to
raoe 41 of stripe ru,st s

Leaf nrst reactlon (Lr) and nlLclenr reastton (1ûs) Ilnlcnow:c. anil ?Æ.8

I¡oteln (P) and. KerneL color (R) ?,5-øO

Pheaol eoLor reaction of Kernsl (lk aaa splke {Ps} ) unkrcwn

åten rr¡Êt rsaotlon (Sr) and seedtling reactlon tt
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Hayes et ilo (6) reported tbo results of sweral stu,clies

whlch lndicate a ].lnkage between g1rne pubesence ancl chaf,f color,

La crosses of tetraplofd wheats nith varietles of $. vrrl_gare.

trtatsun¡ra, relnrtect by Rltnæ (I,g), founil Lo a cross betwoen

!. oolo¡rlcqg anct !. Þpelta, that the t¡rpe of stem so}t'cbress of
FsJJsh wheat was corroLatecl, ¡vith the tetrapJ.old. ch¡omsome nu¡ober.

fn a studly of st@ Eo1id¡ess, tarson (f¿) tor¡n¿ for a eross

of Gorclen Barr (9. ar¡¡tr¡l) wtth Rescue (!. aegtrqnl that the soLld-

tress of the top laternocle of Gorilen BaJ.l- nas associatect with a

clense splke, a¡d urith the clr¡nm type of norpholory.

l'ü'atktns (ae) reportect a u¡kage betweea the gene Kd fsr
glrrne thlclcress ancl B1b1r the gene for aum charaeterso

futt¡¡ (¿g) fn stuqyi¡g the lnhe¡rftance of Ïreacl, oharacters

1a a &Ilntlt¡m clun¡m I Vernal amor eross found. that the clavate heacl

type was conclitloaed by trm factors, a gene c1 responslbLe for the

clavate head, 1n the abseaee of another gene I wbleh was eplstatfo

to clr He assrmed. that the gene r was in crose J.lnkage wlth the

maJor genes control-llng grr¡me tenaeity, if it was not itse]f one

of thæe maJor ge[es for gh:me tenacity. Ee mentfoned. that no

rlnkage was fouad bettveen stem rust reglsta¡oe ancl. grrm.e tenao-

lty or clavate head. t3ryer

Lebsoclr anit fuith (fS¡, in a oross of Ld. ZZp xM - V,

Ett¡cLied. the fnherltance of some char.acters of heacl a¡cl eeecL color.

Íh'ey assrroect that the factor controlllng arur character u¡as linkert

vrlth that reslnaslble for raehts bristLe, with a reeomblnatton
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rra1ue of 9;2"ffi. AIso, they found a llnkage betwee¿ elavate

hearl on(l gltæe tenacity. lBhey obserrerl a Elose¡ J.:Lnlcage betsEen

gIrme tenaef,ty a¡rdl recl seeð color tbarr srlth æber seerl eoloro

,r1.:.:-!: :,:.:.:-:.: :,:-:,:?3:':'::_::'l
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MATffiT.AJ,$ AT{Ð $ETTÐXÉ$

fhfs stu{y fs concerned wlth ir}.erftanee of the fol_lowlng

eharaeters tn 3rÈ!å.g dr¡rïp: awnedness; grume pubeseence; sten

soridnoss¡ graln color; spike density; rtæt resistanee; and, growth

hablt,

Íen varieties of g. du:r¡m were usecl as parents in t¡l.s
stu{y. A brief closcrfption of each varfety for the seven characters I ; '

..:'........''.
concernecl. ls presenteci ln Table fiI. , ']:i'r'.'-.r'.::-::r:i

Tabre rrr. olasslflcatlon of ten veríeties of r. ctu:r¡m for seven
dlfferentl atlng characters.

Co¿el Vartety - GS.rmJstemr4 Graln Splke 5 *,ot Grorrth
.A$má Ilrb. Ëolld Color Ðenslty Reactlon habtt

A leucr¡r¡¡m + Á¡nben 6.6 St¡,sc. tË.nter

Breiehenbaehtl+++tr6.4u$lniug
' g ,m¡rcleose + Re¿ 6.8 tt ¡t

Ð -gagþþggneIan + - .Anber 6.4 fr tt ,: :;;'' 1:'
\ -:..:.,r,:.' :.' : -:.'

E ¡noI$rotale + + ,, 4.8 n r '.j" '''
-,rt,,,.1,, .

l' C,o1d.enBaLl- + + + I ?.8 n n

G$tewart+r6.5un

H Bald. Ã{ed,ea.h. r ?.g rr R

tl¡..1¡;1.'.'.

fKolrla++Ê6.6Êft::;::::'',':1
t Canaöt + PurAJ-e 4.6 Reslst. lt

1.,:.';:;:-::
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'1 "

L To avold, repeatlng the varisüy n@es tbroughout thls thesis a
cod.e system ls establlsh.ed., and. wtlt be used. 1n subsequent
tabLes.

2 + lndicates awnecl; - inèicates awnless.
3 +lnd,loates pubescent¡ - lndllcates glabrous.
4 +lnrllcates so]-id; - lncllcates hoLLow stem.
5 lsrm.ber of splki-ets per lnch of rachfs. 

,,rj,....=r

AJ-I varieties except Bs:[d. Dled.eah (H) are anrned. fhree

varletlesr gþ@@þ!L (B), GoLden BaII tF) *¿ 6"i''la (I] are

prbescent, and the sevon others are gLabr"ous. Three varietiest

rel-chenbaebLl (B), provtnclale (E), a¡cl Gold.en Ball (F) are sollcl,

stemrned., a¡rô seven are holloru stenrned.. fhe varfety ryåglgg (C)

has red €rainr the variety tanadi (¡) has purpLe graln, whlle the

othe:r eigbt varieties have æber graln. Only one varf etyr 0æat[1

(f), was resistart to the races of stffi rlst (elthe'r nati:rally

occuring in the fletd. or artificiaLty lntroducefl), whereas the

other nlne varleties v¡ere uþre or less susceptÍble to one or nore

pÏ¡yslologic races. Splke d.ensity, shown 1n fable IIIr ls the

arerage d.onsity of seven heads for each variety. OnLy one varfetyt

leucu:r¡m (*), tetraved. as a winter wheat, wTril-e the other nine

varieties s¡rh{ bited. spring habtt of growbh.

Dia-LteL combinatlons of these ten varletles lncLu&ing

rectproeaL crosses were avallable for thls study v¡ith the exoeption

of reclproeal crosses between-gyt@Igg (Ð) and. taroadt (fl.

Íhe F, bybrid.s were grown 1n the Fl-ant Scienoe 'ri:rperimental-

Fiel-d. ôurlng the et.mmer of 1958"



-iL9-

xnitlal prantfng of the Tg generatÍsn was narle i¡ the greenr

howe l¿ the f,aIl of rgEB wtth ap¡moxlnateþ p4o seeds sow¡. for
eaoh elþse. 9eeits wete sor¡ll in greerbouse bedts wlth a spaelng of
slx laohes betlreea lrnows nnil 1o5 !,no&.es wtthla IrÐrtrfr¡ 

-.,ir,:,,.'i.'.,.

rt wae tilffler¡lt ts obtaln sattsfactory d,ata for sone of
the eha¡acte,rs u¡d,er studly¡ prlnarlþ ctue to abnomal g¡owth u¡clen

greeabuse conclltlo¡go 
.,]', : ':,

A seeoad pl.aut!.ng of the Fp generatton was sad,e ln thÊ Eta!ü ' ' 1 ''

. .:.:_..:.'.:-:...:_.

Éic!.e¡oe mæer:lueataL Fleldt la the s¡rrfug of 19ã9, wherE agax¡ ,'..,,''.,¡.,

a¡pæd.uately 24O Eeaits nÞre soüra for eaah o¡osso nswe fn the f,ie1d,

r€re one foot apart qna spaclng rtthfa þ!üE waÉ tbee f,nehesr

Slace one of tbe eharaeters to be EtueL[eê was ¡ust reslstanoo¡

the tletct ptot wae l¡ocrr].ated by spraylug three weeks af,ten e¡aêrgenoe

wlth a eolleetl.on of egnres of a d.¡tu¡e of serveral ¡rþstorogfo
raoes of .&ç@b æern+r trltlalo rt was iatEnritect to sturly the

reactlon of Eg pLaats ts al,r preral.eat raoes of st€m rust onil ¡ot
to a Bartlor¡Iar racef EhlE was te be attercpteel espeel.atJ.y beeause 

,.,.)...:,,.,,,,1:,,:,,.

oae of the ¡larent varletfeE, Ganadll. (r), ras reEletaat to alr ,:.:'r:.:;:'':'1:

phyelorogte raßes of sten rust prevarest la the fleLd1 la lg5g, 
',,,,.',',:,',,t,-:,:1::",

whlte the otler nlne varLeties Fere @rE o¡r less srrÊeeptlbLeo '

Awa charasterlras stucllecL fa the fleJ.dl,, asdL ln the laborato¡y

after harvesting. only tsrc eLaeses, æunecl a!¿ asalless Trere establ.lsbefl, ;.1..,,..;..,
tl,l-:j.: :.:-.1::: :ì.-

a¡d, all fg ¡llante were elasslfled ae æned or awnlegs.

For glurne ¡nrbeseence, tlo cLasees were a.Leo establishedL trhe

3p F1ants ¡rere classlflEd as pub.eseent or glabnow.
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Süs solldtrDeEs was ÊtudLed. af,ter harvestl.ng. ?hree outs

ware uade for every praat: the ff.rst about two i¡ches below the

base of spf.tse¡ the seeonil ln the mtclctle of the first interæd,e

belour the splker aBô tbe thlrê ln the loweet lateræcl.e of the oul¡.

Eh¡ree elasses rere eEtabLlEhecl,: ËoLlcl, x¿temedlate, and, &llow.
Ë1[aoe the¡e wêre 'nat'y d.egrees of inte¡:serll.ate betseen sol;l.è a¡il

holIow, aIl. lnterseillate plants were pJ.aeect fn s¡e cLass.

f¿ crossæ lnvolvlng the vætety Jggglgggg (0) ffve olasEes

for grafn eolor we¡e estabtfsbeit: R, þ, BB, Btr and, E Ífhese

represent a gradatlon ln eoLsr from red (Rl to æUer (Bl. Ito¡r

srogses lnvolvlng CaEaè1 (f) ffve class€s sere also establLsheatr

Pr'li Þn EÞ, Bf, a¡¿ B. fhese :re¡r:reseuü a grad.atlou in eolor

frompurpla (Açd fu æber (B). L¡.theotre ernEs ( 0xJ anrlÍxO )

whleh lrvolvetl, botb. red. q¡,i[ ptrrpJ-e, the fl.ve cl-asses estabrtshetl

wsrei Þfr h, Rh, Rf¡ aüd R. flhese re¡resent a grail.atlon fn
eolor from purpla (h¡) to Reê (B).

rn total, 569?'BlaatE ¡rere etasslfled, for eaeh, of the ßreTen

rllff eresüt atlug eharaoteq"s o

8or the e¡oss of the var.lety ¡¡ureferge (c) wrth the variety

movlnola].e (E) se$egates ap¡narecl. tb¿t aoukl rct be aacsunterl, for
on the basls of parentaL reaetfons entl tbereforE, assnd.ng tbat

or¡Ëercssfng mæt have acctd,ently talcea praae, alr d,ata fæs. combinar

tlo¡s t ¡ E aacl E x ö were ell.scerttecL
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RffifoLIrÉ .åNÐ ÐIÉliIsSüON',

Er¡tæf-ueutal results are suurnrlzecl fa a serl.es of tables¡

each of wùJ.eh aceonpanf.ee the parbleular su,bJeot und.er rlfEcr¡sslon

The Lf¡lcage relatlo¡Ehfps sf varf.ous cha¡aeterÊ are ellscusseal, 1o a

separate seetlon.

Fr Ge¡eratlon
-r-

Ífhe bybrl.d.s of the clLalLeL oroEses of the teu parent varietles

wene exmlneel, for the seyen oharaeters u¡d.er studly, tn the fielê
and 1n thE laboratory. Four F1 plants from eaeh :reol¡rceal. e¡oss

wone gtudLetl. fhe data so obtal¡Erl sre glven la A¡r¡nailk L

¡@þq9, gnly oae va¡fety Bald. lied,eab (Ë) ls ry¡Lless¡

fhÊ, hybrlés of tbe ¿tse cnoEs€s lnvolvlng tbfs awnlesE varlety sets€

a¡u¡Less. Ëme shor+ tl¡rry¡red plaats were obserrEd æug theEe

bybü.l.rits, but they were elasslflecl ag avnrless. Ehe hybrd.ds of tho

othæ 54 e¡oes6E, lrvolvlng two ærneËL va¡t etl.es, wers al.l maeü

Glue pubescpncE lfhe threo varletl+s, $chsnÞgg$!!, (B),

Gotclea BalI. (flr aailKar'ra (I) are pubeseeat asd tbe others glatnou6e

Bbe F plants of, the erossos lnrolvlng ttrc pubeseeat vactetlee rere

pubesoeuËr anil the þbrlclE of the erosses Lnvolvlng tno glabrrr:s

varletles wene gS.abrous. lfhe F, p].antE of tbe elosges of eLthæ

reichegbaehll {g} or Golrten Ba]-l (F), trlth eaah of tbe seven gt abous

va¡l.eties were pubescont, rshereas the \ybniits of the crosses botween
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Kahra (f) a¡dt eacb, of the Eevea glabrrus rrarfetles were glabroræ.

TbfE t¡ior¡Icl lntlfcate that the gene or geres restrþaslble fo¡

pu.beseence 1n KshJ a (I) are recesslve to those ln the glabrous

varletLæ¡

Êtesa solåilness l[be tbreo varletles, .æ,!gþgÞEg$!. (B]r

provlnel.ale (E)l aaa GoLaten BaJ.L (3t¡ arê soLtct stemecl, aa¿ tUe

sever other varLettes are hollorr ste@s{L llhe F1 plants of the

erþÊses befiseou aqr tvo solltl-Eteqmecl varietieÊ were solltl stereerl,

anil tbose of the eloases between agr tuo bollou-st¡'n¡ned varietles

uere bollow Etemed,.

lfbe hybrldLs of the crssses lnvolvlng a soll.d-ete@eil andl a

bollow-stæ.ecl varl.ety wero Lnteraeillate. Hewever, ln the Fa of,

the reclproeaL cæEses betûreên GþLdø BaII. (F) a¡¿ -Er:rttmue:Igg (O)

(f x O aacl D ¡ 8) I three of the f,our plauüs und.er stu(y were sollil

et@eedl f¡stead. of late¡medlate. Êlrrtlarity, f.n the F, of the eroEs

betwEea GoLcl,en 8a11 and Bal,d ti¡feðeab (EE F) r trc of the forr pt aate

were soLicl st@ect l¡stead, of lrrterærlf.ate, ¡uhll-e !.n th,e eonbiaaùioo

(I' x E) of the s@e varletles a.ll Fl plants were lntemedLtate. On

the eontraff, nrnñ¡g th€ bybtr,:tcÙs of the aross between Baldl Metleah

a¡it .glgglglg (E æ n), one of the four plaatê nas bollou¡ støllrneit

lnstead, of lntE:metlf ato, ¡rhereas aJ.L FI plants of the comblnatloa

(E ¡ E) were Íntennerllate.

GraÍn co!ø¡ fEhe tuo varietles ærrelenge (gl a¡a gauåü (rl,
have retl, auð purpLe eoLor of graln respeativety, wtú.le the eigbt other
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varletles here amber eolor of gratn. fhe trybrltls fmm thE crosses

between amber graln varleties all hatl ember gpaLn. The graÍn of

hybrids frcm the crosses betnveen Cana¿i (f) a¡cl each of the elght

anber varl,etles !Íere a meelLrm pur¡rl-e ln eolor a¡d. tboso from the

crosses between nr¡rciensg (C) and the ember col-or varietles were a

meclfrm red. 1n coLor (rirftA the erceptlon of C x E ancl E tr C). fhe

gralns of hybrtds from the reclproeal erosses lnvolvlng both

0ønncll (¡) a¡¿ nr¡re!.enS_e (0) were also a metlfun prrrple fn color.

The purpi.e and. red. color of the Wbrlds concernecl were tlLstfnctly Less

lntense tha¡ the pur¡rle a¡tl recl eolor of tbe parents lnvoLvecl"

Eplke 4englty trhls character was studletl only vlsuaLly la

the I', hybrl¿tsc $o measurements were uacler drtl theref,ore no êata are

presentecl. fn thfs stu(y. fhe onlJ observation made was that thls

oharaotets 1s influencerl considerabS.y by the envimnneat. .4. vlsual

obse¡:vatlon of the hybrtil head.s fn the fleLrt aad in the l-aboratorT

shoïred nany plaats having a splke tlenslty more clense tbaa the coaapact

parents or ulore l-ax tha¡l the lax parents. A conslclerabLe ¡ange of

spike donslty withtn a pLant or wlthln a eroas was observe(L

G¡owth hablt Altbough one varierty, ¿*ry (.å,), behavecl. as

a sùlnter variety, the hybricis of the erosses of thfs varlety with thE

other nine oxLtblted. a sprlng hablt of gnowth. $pring; habit of growth

was also characteristlc of aLl lntra-spring variety crossas and

therefo¡e d.ata for growüh habft were not lnclucled. la þpenilfx I"
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Rust rÊsl¡¡tarae The varlety Oamadtl (f) fs a rræt resls-

tant varlety, but the Ìrybrtds of, crosses betweea thts varfety ancl

the othBr ntne varleties were hlgH.y susceptibLe (generaLJ.y uore

tb,an âVo lnfeeted.l r x¡ith the exoeptlon of the three crosses of

Cæacll (r) wlth varleties Leucrurrm (A)r mr¡rclense (C)r an¿ Gold.ea

BaII (r), 1n wh5.cb some þbrlclrs vrere rpre or less reslstant

to the prevalent physlologieaL races of stæ. rust present in the

f1eld,, The hybrlcts of the df atleL e¡osses of the othen ¡rlne

varleties (srrsceptlbLe varletles ) R¡ers h1ehfy sræoepü.ble.

9¿ Generqtlon

.å¡ns.ed¡ess S:lnce only one parent, Bald nfied.eah (I{), is

ærai.ess, Ít rcuLtl be er¡recterl that segregatlon of ænm. character

oceul.s only fn orosses lnvolvlng this varlety. ltievertheLess the

pmgenles of the 55 crosses lnvolving tno avrnod varletles were

checkefl, a.:rd, no segregatlon for thls eharacter wa,s founil. There-

fore d.ata frcora the 35 crosses are not presentetio ,¡,:;.,:.,. ,
tit i.'l:',:i;t jrt.

.4. total of 1255 F2 pJ-aats of nlne crosses of BaId Med.eab. :,... :.,.
',r.,.:_,.11.; , .:.,: .: :-: .::

(gl T'ritn the nlne other varfetles were elasslfied, for ever.¡r oross ;'";"';:"1"',:

as smnecL antl au¡nLesg. fhe short tlpærrned. ancl tlpavrnecl. pLants

were also ele,ssifled. as an¡¡:nless. Itb lnter-oed.late classes were

:,':: ..j...-'-:-lestabLlshed." r,,,,,1.'..... 
.,

The e>çerimentaL resuLts a¡rd the chl-sqr¡are analys!.s for

each of the nlne crosses lnvolving Baltt Meclea.h (H) are srmrarlzecl

ln fable fV.
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trable fT 0hl-square ana"lysls fer a gsl ratlo of etflIJ.ess vE¡ ænetl
ln the 3, genenatlon of o¡oEses lnvohrlng BaJ.f, !¡feileah (E).

E¡nreoteri Retle
.A¡suleEs .â¡mþit P*0ross

E¡A
ExB
Ex0
ExD

Ex3
ExF
E¡ê
ExI
Ex I

r41

ro5

11?

LÆ

117

2e

a6

æ

5T

68

80

'18

trã

g4

Æ

98

eI

?7.Æ

?5f78

L44

105075

99

11a.5

Læ

12r.õ

27 "0499 .80 -.90

Æ.7ã .0418 ¡80 - ¡90

?F.æ o0â96 .80 - .90

48 r250O .50 - o?0

55.Ê5 .28@ .50 - .?6

gg .0{S4 o80 - o90

g?.5 .72@ .60 - .50

4t oI50O o7g - .80

4,0.5 .6666 .50 - .õO

gg

59

I lEhe cl,ata for eaeb. e¡css 1n thls a¡d, eubseqluêEt tablæ repræente
the conbt¡rerl ciata from reelproaaL eressesc

Ia eash of tbe ¡lne e¡ogEeg excellgnt fitg were obtalaÊcl

fo¡ a 5:1 ratlo as testedl by the chi-sqEsre teet. lfbereforer ft

agpears that aw¡eitaæe ie govenaecl by a sl"'g]e geae palr, øalese

belag donlns¡lt over asüleelaeEs.

GiÏme oubæeence lBhree y€rl-etles, æågÞggþggþl! (Blr

GsLdon 8a11 (F)¡ arrit fiahls (Il bave pubeseent gIuEæ, a¡cl tho

others aee gJ.abroræo trb segregatlou fsr thfE eha¡acten was fourd.

la F, plants of errosEes betseea trc gl.abûsorÉt or ÞEtneen tm



-26-

pub€seent vartetles. SegfegatXsa ocelufetl oaly In eroEges tnvslv-

fng a pubeseønt aril a glabroue parent.

A total sf 2500 plaats sf tbe F SeaeratLon of 8I orsegeg

rræe etuillecl a¡d. classlfteel 1¡to tm elasses, pubeseeut ozrd Elabúotrr

tbe ex¡rerlmental ¡æuItE ar6 ehowo fn fable Vo

tsahle V Ghl-oquare a¡slyEfs for the 5sI raÙlo of, pubesoeat vs
glabæus 1n the Fr generatlon of tbs 14 c¡rosÊes lryo1v-
iag ¡rdoheabaoþ{1o(¡} an¿ Gold,en BaIt, (f } ¡ aaê for ths
1l5 ratlo of pubeseent vs glaËmor¡s 1s-the Fo Seneratloa
of thg serretr õrseses larelvtag Kalora (I)"

C¡oss
Obs€Eqe_è ratlo &roeete$ ratlo

Pubæaeut G1aÞ¡ous Pu,beseent @Iab¡ot¡s Pf
æ
15
LV
16
?,ñ

%
59

BrA 58
BxO 50
BrD 55
BxE 62
B¡Gi ?8
B¡H 79
BxI 92

18
g4
s6
õ6
s6
g1
50

FxA
Fx€
FxE
3 xE
I'¡€i
8rE
Fxf
f xA ZL
I¡0 %
I¡Ð 59
IxE Æ
Ixê g?
XrE &
Ixtr ß

49
108
10s
105
üs
101
Ls6

57.ã
ß.76
64
6I
73loÆ
wl.tã
98.25

50.a5
106.5
IO4r25
L05.75
Lrg.?ã

99
L97"25

L1
29.5
4€
99.5
g4
4L
4505

IA.5
16"A5
18
Ltl
zão?ã
îl5'.'16
9a.16

16.?5
95.5
34o75
W"ffi
ú7.16
6g
45"75

5T
70.5

uo
L[8,ã
102
L?ß
L,60"5

oO?66
eIP88
.o7140

"0?&[c0888
r1586

L5ges

.l?'ß

.08C'4

.0599

.o?,La

.1081
o1616
.5¿64

LoÆ48
,0I64
.0559

1.0208

"5549
.29?¿ß

"191.5

c89 - ¡9ê
.yg _ og0
.79 _ ag@

.?0 - .@
¡89 - ¡99
.59 - ¡,?O
.2@ -.9@

oyg _ .@
.70 - "80¡80 - ¡90
.80 - .90
.70 - .80
o5O - .70
rB0 - .ãO

o29 - o9@

o& - o90
.90 _ ¡90
.50 - .50
.50 - o70
.50 - .?O
.50 - .7@

':':: I

4l
70

L9,L
L1,5

99
1¿0
La8
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fhs 9¡r ratls of pu,bæeent yE grabûþEÊ fltE very luelt for
oJl e¡sEses ereept those i¡¡vsrvlag varreùy Eaåta (x), whteh gtves

a r¡5 ratLo of pubeseeat v¡ glabouÊr fherefsre, the segregatfoa

sf tbfs eharaeter glv1rg ratios g:r aad, l¡g shons that gLrue

pubescerce 1s dold.sa¡st ovar glabrorænees Ln varletiee reieheabaehlÅ

(B) and, Golcten Baxr (F), rhflo it le reeegsl.ve to grabrow !.n the

verlety 6¡rrr¿ (t). flhe l¡heritanee of gtue pubeseenee fs eoat¡s1.led,

b¡r a efagl.e factoro

It Ees'c ¡eaesnahle to aesrme that the genoE f,or ¡nlbesoe¡ee

aad' glabrouÉt!ÊEs of glue la all ten yarletleE for¡a aa alLeLie sentes,

&r b8r orcl ]o8r. Br a dod.uaat gere coaclltlo¡s tbe expresefon of
pubeeeenee tn a.Ll pubeseeat va¡letlos testect ereept {¡g¡rrr¿ (f,}.

lhe gene hg, recesslve to Fg bub ritod,sant ov€r hgi, eonrËtl.ors

graburowaess r¡&€u horczygorr, or ln the heteoozygoug eondftioa¡

1a eroEees fssolvl¡g the varlety Kahta (x) whteh eseLes the geae

"glo Ífhe gene hgl ls recesElve ts either & sr hg, aad, lt
oondrtlons pu.bescence wben hoæzygons as iE the varíety K+rrra (x).

lfhereûore¡ tbe geaot¡re of tbe verletlæ ref.ehEab_a.oblt (B]

aqil Gloltlea BaLL (f)r as fa¡ es thlg oharacter ls eoaee¡ned, ls
EgBr wbü.Ie tbe geætype of Kahr a (X) fs bgXbglr and ajlI glahous

varietles have the geæty¡re bg åg.

, . Stq sgl:lcùaess :: ::.:
-.-::.-

.êøong pareut vsrlEtlæ¡ tbree narletfes are soLfd stemnecl,

rgleheabaohlf (B)r ¡Fovtaoto.le (f), aaA Golctea BaII (f). Tüe

othæs arE hgllo¡r stærrrerL
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& segregatlon wag obserrect ln progenf es of qtþEsæ between

ttcg sollal or two ho]-low-stelrtneê rrarLetl€so

Th€ F- geaeratloa of o¡øsees of the three Eol¡.dt-st€@eGl,zt-
varieties wtth hollos¡sf,e''nefl va¡leties nere classlfferl, Lato three 

.l;ìi:jiiil,:..
:.:_:':: : l

elasses: so3.Ícl, fateruecllate, and bollow¡ A totat of ài4l,2 Í,
pla¡te of ?0 e¡osses sere exæ:lnEdl fsr thls ch.eraetero

tshe lntaøeilfaÈe claÊs ¡angêd fma al.æst Eolldl to aLrcEt .,: . .,
. 

-- -..-.-..:...:-- -; :

bo1'low¡ Oaly the pla:ds firlty sollcl stem€ct wene elagslflerl as '::::':':: :

ooIl.d, aad. tbs6 oomp}etely bollow steññed, wene classlf!.edl ae b1low, ,,r.,r.,,.i,',,
1 .... j .

whE¡eas aL1 dll.fferent clegrees of lntermeellate wene corsidlered aÊ

o¡e Gilasoo bwever, a eareful study of lnter¡aeðlate plaute r.e-

veald. that fa Eone e¡osses stsn sollclness was par"ü1a-Lly dontaqnË

(for exæple, qnosses luvolvlng Golrlen BalI (F) l r while la the otber

ert¡88æ tt was paräally teoosÊlve (erosses irçolvlug ¡novlnelale (St].

ffable VI Ob!.-equare a¡a.Lyste for the I¡2¡L ratio sf solldl¡
f,atemeillate: &oLlow¡ l,n the Sg genenetioa of the p0
eross€s lnvolvfag the three EolJ.tl etcs*nedl vsr!.ettes:
relehenbachll (B) r pror¡lnelale (8), aad GoLcten BalI (F).

-- !-Þgwql ratl,s &peatetl ratfo Ã
6oss Solld Inte¡n bll-or Sollit Iatø. &Il.ow t Po

B x A 15 25 10 IU.5 # 12.5 1c00o0 .ãO - .?0
B r g l.:5 86 16 16.25 92.5 16.¿5 LOSO? a5O - ¡?g
B x D L1 55 20 1S 56 18 o5555 .80 - .90
B x @ 26 54 æ 25r'75 51.5 ?¿ã.W .4JL¡tå .@ - .90
B ¡ E . gZ õ1 20 45.75 51.5 25.?5 2.18ãL .gg - ¡50 1i'r,.,,,',,-'
8 ¡ I ?,6 4Z ZA Æ.76 47.5 ?,g.VS .84?g .80 - .90 ":. "':
B x J í¿ß Yg gZ 92"75 65.5 gà.W 2.2?O4 o5g - .50
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labl.e VX (0onttô. )

t!{:r:.t"i

Obs$*vEd ratLo &cpecteil ratfs 2xC¡oss ffoxlè Xgtern" &llow ËoIfå Istem. Eollow P.

ExÀ 51 5g
E¡Ð g6 7g
8¡G 4 74
ExE 59 71
ExI Sg 84
ExÍ & ?5

F¡A 16 g6
F=0 & 72
FxD gZ sî2

FxG 59 7V
FxE g5 65
FxI 62 70
FxJ 56 99

a2
4A
&
51
g5
4B

lg
28
s5
5õ
s2
gl
67

26.5 5ggv.w ?8.5
40.5 gI
55.e5 70.5
ã9.5 79
39.5 ',ìg

16.?5 55.5
55.5 ?I
ú4.Võ 69.5
gtl.ç¡' 75.5
59 66
w"Æ 66.5
Æ.W 9L.5

a6.5 Lõe82g?.76 . o642ß
do.5 L209e
5,6.F .9996
59e5 r€554
99.5 .&?7

L6¡75 .&29
5ã"5 2.1æ7
84.V5 o9956
9?.16 052ß
59 

"1666gg.?F .8864
45"76 5.99C5

.50 - .50

.79 - o8O

"50 - .70
¡5O - ¡70
.50 - .70
.80 - .90

¡80 - .90
.P,0 - .50
.80 - .90
.80 - r90
.90 - .9Ëi
.80 - .90
.1O - .20

Ia the Eegtegating getdratlon of ¡'ll 20 erþBsêE a gooô flt

for the 1:â¡1 ratfs of sollalslntersedlate¡hollow was sbtafnetL Thfs

agreês rritb, the ræu1t reportod, bV Putns (fe). It appears that

Et@ solt.rlnees, la the verÍeties stu€lledL here, f.s governett bf a

sl.ñg1e f aotor pal.r. I{elthæ Eolliüaess ær hoLlo$r€ss 1s coüpletely

ùoul¡a¡t over lts a,lleLe.

Grst n eolor

Ëtnee only two varletiesr ¡Sgglgggg, (red) anrl Oæa{tl

(pur¡ite!, differecl frou the æber eolor of atl ræ,atning ?arletlæt

tbe segrgatloa of color q¡tLl be dlseuÉseal, o!.Iy for the 82 gonetatloa

of eroseeo tr$olving efthæ one or both sf thqse two varletl.eg. bw.
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tr6lr tbe 8å geaêr€rtlon of all eroEÊes betweer¡ anþêr geed,eð varletles

were eheekeil, aad Ð segregatlon wag obEe¡ved.

fn cmsses trvorvf.ng ut¡refe¡se (g), a recl seeêeä variety, a

rarge of flve cllfferent eolors f¡om red to æber, R (roð Llke pareut

0)r R- (ress latensfve recl]r æ (ught rect]r BF (darr anben), ard.

B (æ.ber Llke the other pareat) was obserrecl.

fhe 694 F, flaats of the sovea o¡oEse,e luvolvlng mu.cr.eage

(0) ræe tbus elassffied into the five el-asses, a.ad, the. rl,ata a¡e

preseatedl 1a EabLe TT[.
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TabLe TfI ghl-square anatysie of the U4¡6¡4sl ratlo fo¡ tÞ.e segrqattoa of €trafn eolor in the
Ero generatlon of the errosses luvolvLng the variety mræeiEnee (0).

É

C¡oss

0xA

0xB

OxD

0rF

(1)
t]
&
o
IiE

o
Elr

o
ft
o
Er

o
Ex

o
EE

Ê

4
9.1875

6
6.Æ

IO
70575

7
8.Iæ

I
7r9575

I
5.5

5
4.2ñ

R-

CxGi

0xE

OxX

tå
L2.1õ

IO
ß

ã6
29'õ

3L
92050

51
9L.75

80
22

L6
17

EB

80
19.1A5

L9
19.5

40
M.25

50
a[8r75

50
4V.6?E

g5
gg

i!ñ
a5.5

B+

(1) ! 0r obsmed. - fu, erpeetefu

9
L?.V5

L4
1g

atl
21.ã

50
92.50

29
51.?5

20
22

L5
L7

B

5

g
g"?E

I
'l.g'lõ

L2
8"128

I
7.9975

5
615

7
4.?F

Botal, *

62

2.4?,9t1

50¿O5l

1.9869

2.29tî4

2"50L2

r.666

8.A156

P. valus

tL8

ts0

LzV

¡5O - r79

.ÊO - .50

.79 - .80

¡50 - o?0

t,:

rÍÍ

f. . ,.:'

.50 - .?O

.tfe r ¡BO

o50 - .70

¡"
T

':\ '; , '.

::',, ì',

l::: l ll'
,f$
ìití;
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Ehe goodlness of flt of the L:4:614¡L ratÍo for eaeb of the

EevEE eroaÊes rras coEf,innect by the eþf-sguqre nnal¡rglsr

Ia eæeses larclvlug Oauailt (f) flve e!.asses, æ+(pur¡¡Le

l.lJce f), h (nectitæ purpte,, BPr (ftent prrrple), W (Aa* anuer),

â"r4 B (æÞer ll,ke the othæ parent), were eEtabIleherl, and, 10??

were cLassiflecl aaeordllrgly lnto tbe flve olassego

llte rl,ata of tbe sevên erasses i¡rvorvecl are prêsoateð fn
TabLe VIXI.

:r, a,



Bab1e VrIf Ohl-Egua¡e amþels of tbe 1s4s6s4sl ratlo for the segregatlon of graf.a
eoLor La tbe F, Seaeratlon of the erosges tusotvtrg thÞ varlety Caua¿f (¡).

O¡osE

f¡A

f¡B

ÍxE

fxF

Jx@

f¡E

fxX

+
o
Ex

o
&
o
EE

o
Er

o
EE

o
Ex

o
qr

6
5.56A5

I
7.8L25

I
9.8V5

l5
LI.45?5

I
ll.l8?5

14
10r125

14
roö8?5

B+.

20
22.?'6

2V
91.25

g8
99.6

M
/t5.?6

Æ
&¡75

s5
40.5

40
a5.ã

EDr

926
gõ.9?6

28 24
M.815

L8 4I
õ9.A6

18 51
68.6A5

19 4L
6?.1A5

50 ga
60.?5

45 I8
65.25

Pr

0, obsenreil - Ex, er¡rootett

AL
?2.Ð

50
91.P5

4E
59.õ

4L
45"?5

4rl
4"?6

&B
4,0.5

Æ
ß.6

Þ-¡

I
5.ã625

v 1.4596
708125

l0 .7?56
9c8?6

1.4L00

P. value

L4
LL.4E75

L6

.80 - .90

o8O r o$g

.80 - .95

.50 - "70

¡50 - .50

.5O - .?0

.8O - r90

2"&æ

,j:'i
;,¡;.;

I e.8557
L00I25

æ L.4250
L0"875

9r969?

{-
ci¡I
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"4. ratio of 1¡4:6¡4:l- wa,s tested by the chi-square arrâlysls,

ancl goodness of flt was obtaLned.

Si-nilarLy, in the F¿ €eneratlon of the reef.procal erosses

lnvolvlng tot¡. mr¡rciense (0) and Camad,l (f), five cl-assos, h+
(purple)¡ Pr (med.lrm prrrpLe), ner (ffent purple), R+ (¿arr recl),

anct R (recl Llke parent O).

Bhe L66 F¿ plants 
.of 

the eomblnations ø x Í a¡d. Í x C were

classlfted lnto the flve elasses, a¡rt the ilata so obtatnecl, are

presented. 1n fable Il.

-.:_,:.:t1..
:-:.:.:.r.:..t.-:.:.. : :. . : . .._..



TabLe IÍ 0hf-sguere anal.ysiE of the 134¡614¡1, ratlo fol the segregatloa of, seeal eolor in
the I', generatloa of reelproeal e¡¡ossês beüweEaur¡rctãnsã (C) a'r¿ Oanadl (J).

O¡¡sss

txf
Í¡0

a

6

5

Tota].

B+

g1
&

I

8g

1 Or observeil¡ - Ik, e¡r¡¡eotedtr

nÞ

11
1006?5

4
gL

Pr

4L
4Loã

1t

Ie

Prn

?6
6a,.?,6

5

5

*

a9
41.5

Po value

]-li .

il,jj

þ 6.4555
l0.g?5

.I0 - .80

I
CJ¡
ßilI

;

i":i!.
,:ni":
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A L¡4¡6:4¡l ratlo of the dlfferent shadæ of purple and

rêcl was obtaf.ned,, and. lt was tested for gooclness of flt by the

ch:l-sQur{re analysl.s.

ËLnce the goodaess of ftt of the t¡4¡6:4:L ratlo fs

obtaånecl for aL1 l-5 crosses, tvo h¡rpotheseE can be presented. to

exBJ.ain the results obtalnerl 1n tbl.s study.

L. Gratn eoLor may be control-Ied. by tvm allell.o series:

R1r R1r rr anril 82, \, tr. Ehe genes r, and re are both reeesslve

ancl. conditlon, when honozygous the æber aolor graln (r, rlrprg).

Ehe genes R1 antL % t* clominant geaes condltion the red color of

grafn when both are houozygoîrs as f.n q¡rgie¡sq (C) (qRIRiRa). Ri
a!

urd q tvo doninant genes coad.ltlon, when horczygoi¡s, the Burpte
ccea

color of graÍn as 1n Canaü (r) (RlqRlRll.

2. Grain coLor may be eontmllett by th¡ee gene pairs:

k, &, Bo" In tbls ease, the red color of grafn as 1n mq.rolenge'r'a

shoulcl have both 81 and B, 
"od 

pr (n R R R prpr)r and the amber

seeded. varLeties shoul-d. have the eomplete reeesslve of aLL factors

(rrrtrrrpprÞrlc Th.erefore the purpLe color of graln as 1n Canådt

(f) shoufd. be expressed by either RrR rrr*PrÞ or rrrrR $rþPr.
On the basls of the seeonal hy¡nthesls (Pcr \, R,l, fn

progenles of th.e erosses between Canacti (I), Brrple graln, aail

any æber see¿led, varletyr the red. coLor graln shouldl be observed.. 
¡,¡,-,,.¡.i.

TtrLs ura,s rot observed. 1n the rosuLts of the present work. However, '::':'"':

1t fs þossibLe that the elassffication of &lfferent shad,es of urrple
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la tbose c¡osses, el.tre to the rl,iffieÌûty of Eessur€nerrt, was

iþto or less arrt&[frr a¡tt that some shadles of purplo ltke È-

or Bf+Ehoulril. have been olassffleù as red,.

Slase there le æ erlcleaee tbat 1n the aroeses of, purple

and, amber the recl coLor shoulcl be observedl, th,e first by¡nthesfo,

wb.toh assr¡nestwo allelle serles, seetrt to be mre plobabLe. Oa

the bael.g of thfs assru¡rtlon" geæty¡res sf ths dlffereat Ehailes

of purpl,e and. rec[, ln progenles of tbe c¡¡osseE Ínsolvetl, caa be

expJ.alneil ae followst

' RftfRþgPr-¡

PF

APr

BÈ

B-r-

B

ER

fl-

B -r-

B

¡ aFFF¿, nþtnþ$, *þþ¿, aüd, {rr44
r BÏBþ¿R.¿, Bþrafu, ard, RlFtaåRå

: nfefrprp, RþrBþsr ard. rlrg$$

r qFrnz%r 
"'rdr ht,&þ¿

s tlEã82
t Brl"atat Bt"tB¿%, affl trtrRe%

: R1R1R¿rpr ard R1r1Rp!g

: Brrrr¡ar rtrlB¿rA, Blrtrarar a¡d, 
"ttf%"a

¡ r1r1r2r2
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R¡¡Ft resistanee

lhe fielet plot was f.rceu1aterl þ spra¡rlng s¡tth a mlxture of

sporss sf varfow physlologto rar¡ee of stem tostr OaLy one varf.etyt

gæadi (Í), was for¡net to be resLEtant ts all phyetologto raßes

p:resent tn the flelrt, bwever, a sllght ldectlon of 1-5É ¡raÉ

sbEerved la some plaats of thfs varletyr whlLe the al¡e otber var-

letlee ser€ hlghly ldeeted (60-L00ø) by at least oae physioloele

race of stemrust. Thenefore, thls Lfmit of VÃ lnfectlonwas

estabLishe{il arblt¡arfþ as a l{mit of reelstârroso

lhe F, generatton of eroEses lavolvlng the varlety Gæarll

(f) sfoweel segregation of resl.stanee vÉ suscepttbill.ty to atl, preú-

aLeat raees sf etem rust, ¡rhereas ln the progentes of crosses betsee¿

aly tno susceptlbJ.e varietÍes rþ segregatloa waË obserretlr

A total of L244 F2 plants of eiebt crosses lnvolvlng Cma.rilf

(f) werE elasslfiecl as reslEta¡t (eoncpletely reslstasü or less the¡

SØ lnfeote¿) a¡d. susoepttble (øØ ttectetl or rere)o bwover, there

may have bee¿ Less 1,},ø't $@o reactf.on 1¿ sone of the S, plants, blÈ

the ellfferenee betwEen ¡eslsta¡ee anil susoeptlblllty was qrrlte eLear

cut a¡rt æ dl,fflor¡Lty was eacou¡tered. 1¿ iHfferentlation betweEn

the two classes.

trhe oxperlmentaL results are showa 1n tabLe ìL
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Tabre r Ght-sguare a.nÊrysls for a goodræs of flt to a 5:r ratloof ¡ust susoeptlbre to n¡st reslstaat in the r, eeneráiroaof the ercsses iuvolving CaEað (f).

Otrose Suseeptfhle ReslstalIt P

lxA

JxB

fxO

f¡E

J¡F

fxG

f¡E

Jxf

vo

gÊî

L26

Lt6

ls8

155

125

J.S4

2L

g4

,rt0

42

45

Æ

s7

&

oI894 o50 - ¡79

.0696 o80 - ogg

¡0978 r7O - c80

.8109 o50 - o7O

o0L6g r80 - o9O

rO16? ¡@ - ¡gO

.ûWA r50 - .79

"9764 e5O - .?O

a L¡5 rail.o of resistant vs srrceBtibr.e to Êt@, rr¡Êt ws'
obtatned, fsr aJ.L cr:ossesro The ehl-sqt1arê test gave p. vaLues of
o5o to .70 or hlgher la aill eDoEEês. Therdore ft ¡ras ænc!.udEd

tbat reslsta¿ce r,s governedr^ by a slngJ.e reeessive go'6c

Solke_rle¡slty

Ehe splke il'enstty of pareut varfeties ls Ebftr ln TabLe III.
The t$¡þ æmpact va¡Íetres¡ Golcr,en Ear.l (a) q¡rd, Bard, Mecteah (r), u"ve
a splke er'eaelty of ?-g, measureel on the baeis of the :lrm,ber of,

spfklete per inch sf rachis. Ehe t¡m Ia¡ væietles, ¡¡ovtnelajl_e (S)
ancl Ssrvrqd{ (¡) Aave a spike il,easlty of 4.g and 4o6 respeetlvely,
whlle tbe oplke dtensity of the other slæ va¡letles rarrge¿, betrnee¡,
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6"8 a¡ci 6.4. xn other norals, there are thee dÍffereuË phemt¡res:

clense (Z.A) la Gold.en BalI aacl BaLd lfedeah, lax (¿.0 - 4.g) l¡
provineiale (E) and Oanarl!., nnil at.ct-êe¡se (6.4 - 6.8) ln tho other

varLetf.æ lnvolved Ln this studyr

A ÈotaL ot õ?ß9 F, praats ot Æ dlaì.rel c¡osses were stuiliêd

foe splJce rileroity. ÉFlx elass€E, 4, 5, 6, ?r g, andl,9 spfklets per

ùreü,r ïrdr6 ætabrfsheè, and. tbe head ttersfty of, every pla.nt was

elaseffted, to the nea¡est class (for exæl¡Le, 4.z lnto ctass f,our

atrd, 6.? lnto elasE sevea). Ehe ex¡lerfmeutal resr:jltg a¡e Errm,nælzedl

ln A¡penelfr ff.
Ëegregatloa of thts eharacter was obserred ln F, pLarts of,

all erosseE iaeluellng the ê¡osEes fnvolvl.¡g the tlr¡o vsrletlee wlth

the same ÐÍke ril.ensltyr lbræver, La mary erosses, the¡re rrere ag¡ue

BLa¡üs rcre dl.euge than the ooryaet pareat nnd, nore ra¡ then the

Iar ¡rarent. fbis reseals that transgresstve lnherltanee Ís tsvolvedt,

sbLch fE f.n agreemouË lrtth resurte obtaÍneet þ unran (ab) nerng

moæsod.c anËt atrlll.eomio 1laes of ær,¡noa wheats¡

sü.¿ce tbore is eonsid,erable idruence of ewf.romeuü on the

expreseloa of, spl&e clenslty 1u F, (at leaEt uncler concll.tlo¡s la
whleh thls Etudy was eonclucted)¡ ro atteryt was nad,E to n¡sÌJrse the

geaotype of the varletles u¡d,er Efuely.

G¡o¡rth habl.t

-Areag te¿ vsriEtles useit as pareds ln thls study¡ varle,ty

leueu¡lm (A) sbrreit a wlaten hablt of grþwËhr tshls varlety wes
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soÌm at the sæ.e tLme as tbe otbers, but Lt ræafned Ln ths ¡osette

stage qnit fallerl to heatl.

. Sï.noe the tl¡e of sorrlng of these varleties uas very late

(Early tn filne), 1t ls ¡nsslbJ.e that envl¡orusat had. soue ldlueneE

oa thls eharaeter, fol, Golcle¡ BalI, a s¡nlng vanlety, ¡ras rct

eompletely uattredl at harvest time la SeBtenber. Þwcvæ, t.ble 82

plaate of e¡osses betwEen ].eueuru (A') a¡¿ the,,epflng v*:t Etles

Ehowecl a eegregatl.oa for tb!.e ehË.ito, ondl, ??5 3, plaato of

efebt o¡¡os6æ lavo1vl¡g vælety ler¡auru (¡) a¡¿ the s¡nlng

varletles, ereLuctf.rg Golêea Ball, were elasslfleel as sprlrg ald,

wlater type e.rd. tbe observecl ratl.oswere testodl by ehl-gguare

a¡alysfs. llre resultc are glven f,n Tabte Xlo



:ja!4

-Q?..

Table E Cb-1-Eguetr6 aaalyEls of, 5¡I, 15s5, aad, 153I tatlos of
spr{ng þablt to wlater hablt ln the F. geaeratton of,
the o¡osses iavolvlue ¿gggg (A). E

-o-þe€qry.ed
9¡sss 8f¡gfag flfãt€r

Ëroeeteê

-

$¡rt¡e tïl,nte¡e Ff
5-+

A¡B
A¡C
.å,xD

AxX

15¡t

A¡E
ArGl

Ax f

L5t]'

A¡E

60

æ

5g

68

L09

99

91

L?

a2.zã

L2

í¿4.28

24

?,2,.õ

?,9.6ffi

.O?æ

.ß28

1.0000

L.?'/4s,4

18

Æ

15

a9

L9

2L

t9

51

66.75

g6

72.t|õ

104

grl.5

89"õ?5

.9?00

o0920

"1ã?5

r7O - .@

.50 - .70

.50 - .5O

.?g - .ffi

r50 - r5O

.?0 - o80

.50 - o7O

IO8 107.8125 t.I8?5 c0o5ã .90 - .96

l[h.e s, generatl.on of fot¡r cnosEæ of leueurrgr (gl snrtu tne

for¡r w¡letiesr ¡elcEenbaeLt* (B), Suretensq (Cl, enyth¡onelaa (D),

¡n([ Ka.h].a (f ) eave a g:l ratlo of sprlng ty¡re vs wlnter t¡per

ffbe F, generatlon of th¡ee caosses of ler¡.er¡n¡m (¿) ¡qrta tae

tb¡ee var!.etlesr .@Egl3!g (f), etwa¡.t (e), andl C@adl (t]
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give a l-5¡5 ratlo of sprlng vs wiater habft, ltrhlle fn the cross

betr¡een leucrrrm (A) and BaId Merlealr (E) the ratlo 15:1 of sprlng

vs winter b.abft flts very rireU. wlth a P. value of .90 to .95.

The eross between Leueunrm (A) an¿ C¡o1c[en Ba1l (F) showetl

a¡othen type of segregatlon. Among LâO ßZ plants of this erosst

51 spntne tlæe, 66 fnteruediate, a¡ct 59 wi.nter typer were obserqedl.

Sfnee the lntetuocllate pLæ.ts were heatlecl at harvast tj-ne but

green, ft 1s pssible to comblne the two classes, sprlng anil lnter-

meùiate. fn thls eaÊe, 6? sprtng types antt 55 wlnter types ræuld'

be obtained, w'lth a 9:7 ratlo of slxlag hablt vs winter habltr

The ratlos obtaLned for the ffrst etght crþssesr 6lL, I3:5t

and L5:1, reveal that thLs eharacten is governed by two aLleLlo

seriqs which wtlL be d.esignatecl as Êp, sp a.nd .i;ìi, w, wr. Thls

agreos wlth the resuLts obtalned. by Tsunewalci anrl. fenklns (ZS) ¡uho

agsrmed' that three al-leLle series contrsl-retl the growbh' hablt of

the hexaploid wheats stud.letl. by them !n their monosonlc analysf.s'

Eheir studf.es d.emonstrated that tr¡o of the three al-leLic seriss

urere cagied. by ehromosomes Il antl EfX (A a¡.d B gemrnes), ancl'

the thlrci one was Located on chromosome XfilrI (D genome).

Oa the basis of thls assr.mptlonr 1t ls pcsslble to asslgn

genotypes to the varleties r¡sed. in tbls stu$rr as far as growüh

habft 1g concernod,"
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The rarlety Leucun¡m (¿) was assrmeci to have the genes sp

and, w, governtng winter growüh habit" The varletles ¡sichenbachlå

(B), nrrrctense. (C), erytbmpelq+ (o), an¿Kahl-a (I) were a.ssrm.ed, to

h.ave the gene w, and. a gene Sp, do¡Énant for sprlrg babit ancl i;_,.,;,,,,..,,

eplstatlc to w and. w1.

The varietles -Wåg€gþ (n), Stewart (e)r ærd Oarnaü (f)

were agsumed. to have tb.e genes sp ancr w1r both goveralng spring 
;.,,,,,,_.,,r,,..ì

habtt of gruwth, but w1 ls hy¡nstatte to th,e gene w. ''¡''-',."'

fhe varf ety Ba3.ct, Med.eah (nl nas Sp ancl W, both ctomlna¡t ,, ,, i,';,',"

genes governing spring habit of growth.

Therefore, the genotypes of theso varietfes, exoept for
Gol-d.en BaLJ., cen be srmarized. as follov¡s¡

(A) J.oucunm sp sp r.r w ffilnter habit of growth

( e) relc-henbacl_¡.1.1

(C) 
-mr.rrclense

(D) erythmmolra¡

(I) Kahla

$p $p w w Sprfng habit of growbh

$pöpww tt tt tt ft

Ûp$pvrrr ff rf n n

Sp$pww R n n tr

$p$pwLwL rt tf n tl

Sp $B *I *l_ 1r fr t? tt

SpSp*lrI F rr tr fr

(E) provlgcilal,e

(G) stewart

(r) üæadl

(H) Baltt xleriealr SpSpWTt tr tt n $

Slnce varietles (B), (0), (o), and (I) have one gene fn

cotÍ¡þn ïrtth teucunrg (w) a 3¡l- ratfo wouId. be expectecl in Fr.
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Varieties (g), (e), (J) diff er fr"o¡t åæ for both genss

a¡d S.p is epistatle to w1r therefore, a 15:5 ratlo of spring vs

wiater sbuld. be observed"

Varlety Bald. Sfectesh (H) ha,s tirc tiod.nant genes for spring

habit but eaelr of them eoul-d. eonclition tb.e erpression of spring

habit, whlle Leucurrml haS two recesslvo genes for winter habit of

grrowbh; eonseguentJ-y the closs betweea these tvso varieties shouLd

glve a 15:I ratio of spring:winter hablt of growbb.

Ehese theoretieaL ratlos agree with the observecl ratlost

a¡d are co¡firmed by ehi-squa¡e tsst (see Tabte ft).

CroLd.on BaIl (I|) elther possegses an aLi-ele cilfferent from

the allel-es postuLated for the other varletles or ha.s rcùlfying

genes that lnfluence some response to envlronment. Ï'ðhen Golclen

eaII (F) ls pi-anted early lt is no later ln matu¡1ty than some

of the otber varietles ela.çsifled. a,s sprÍng type 1n growüh hablt.

A.t the Late date of soedfrg Golrten gal,L {g) reslnnded. dlffenentLy

to enmlmnment th.a¡ ttld the other varleties ln that 1t was stiLl

guite green where the other varietles were rlpeo lÎhls sensltlvlt¡r

to envlroment of C'o1d'en Bal-l- (I') cor¡Ld' rveLL be tbe eause of the

abnorsal ratio obtained ln the cross of Golden Ball- {F) wlth

leueurulr (A),
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lülth tbe exception of splke tlenslty anct growth habit,

d,ata for the five other characters were r¡setl to d.eteræine 1f

Ifnkage eristeci betvreen ar:y tuo charasters. . r .

.å¡rned.nsss - sl-ìme nubescense

OnIy three erosses could be i¡sed to study lf there wals a

l1¡kage relatfo¡shlp betweeo these trrc cbaracters. Balcl Medean (g) fs 
,¡;,:,,;';:;,.,;';;1.;,;i..,

.:.....:..:-.:..:..

the onry mnless varJ,ety, and. it has a gJ.abroræ gLr*e. Tbree 
:,,:;:;-t,:.:,::,:,r::,

varleties, ggÊ.9@þgg$!! (g), etofAe¿ BalL (F), and trer'la (I)r :'"'"':""""'

have pubescent gltmesr arrd are au¡ned.. Bhe analysls of the F,

generatlon for eaeh of the three erosses, for gooclaess of flt

ts a 9:5:5:I ratlo is rnesenteel Ín Bable EI.

Tab1e 1[ü Oh1-set:tare æ.aþsis of the lndeponrlaat assortment of
geaes goveratng smetlness ancl ghme pubeseenee fn the
F¿ Beneratlon of erosses of Bald. tr&ecteah (H) wtth
rãlchenb+chtÅ (g), c'or¿en Ball {F), anct Kahla (I).

Cross .A¡nnLess AvrnLess A¡rnecl A¡mretl, # I
hrbescent Glabror¡s &rbeseent Glabrous

Theoretfcal
ratfo9551

ExB 59 19 20 5' .4060 .90-.95
H x F V6 22 25 9 .6868 .80 - .90

.....t'....'

Bhæretical :::::r':l':':r

ratio6916

E x I 56 89 I 51 2.1-896 .5O : .?0
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A gooci fit for the 9:5:ã:1 ratlo was obtalned in eacb crosst

lnd.lcating luclepend.ent a,ssortsent of the genes governtng thE

lnherltance of these tuo characters.

Awnednses - $tæ' solJdness

Agatnr only three crosses could. be wecl to stucly Llnkage

relationship between theso t1ut eharacters. BaId. Med,eah (H) !s the

onJy a wnLess varlety, and. lt ha,g a hoLlow stem. fhroe varietlest

relehenbachll (B), ¡novlneiale (E)r an¿ Gold.en BaLl (r), have

ssllcl steüùS, and are maed., fhe ehl-square test anal-ysls of the

F¿ Bêneratton for each of the three erosses, for goodness of fit

to a 9:3¡5¡l ratlo 1s presented 1n fable EII.

TabLe EII Oh1-square analysis of the fndepend.aat a,ssortment of
genes governlng a¡rneclness arad. stæ soLfd'ness 1n the Ft
gereratfon of erosses of BaLd. nÄed.eah (E) r,qftU

reicheabaebfi (e)r nggg339å9le {r)r æ'c[ Go1den Ba]-I{X'}.

Cruss .A$¡¡-l-ess .Alun1ess
$oltd bllow

.A¡rned. Awnecl
SoItê &Ll.ow FBå

TbeoretlcaL
ratio

ExB

Hr3
HxF

9

65

89

7g

ó

15

20

2õ

g

L9

zv

27

L

6

L1

7

2.9599

a,3666

.&T3

.50 - .7O

.50

.90 - .95

Ia each of the three crosses a gootl flt for the ranciom

assorfuent of genes was obtalnecl, antl, 1t Ís loglcal to conclude
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that the two genes are not rlnked., or lf on tb.e s@,e chronosome

are at least 50 crossover u¡rÍts aþatrb.

.å¡raeclness - Gr+1å oolor

The Fg generatf.on of cmssee of Balci Med.eah (H) a¡r ær¿less

and æber seed.ed variøty, vÉth rylg (G), ømed. anct red. seecled,

ancl. Camad.l (J), ømed aad. purple seed,ed, couj.d. be r¡secl to study if
there v¡as a Lhkage reLatlonship between these tvo charaetêrs. Bhe

ehl-square test for gooclness of flt to a BrLPllS¡lesgsL¡4¡6:4:L

ratio for each of the three erosses ls prasentecl 1n TabLe ïf,V.

fable EIV Chl-Equare aaa.Iysis of the lad.epencl.auü assorüoent of the
genes goveratng smeclness aatl gratn color ln the So
generatfon of crosses of Bal<i Medeeh (H) wlth, H

murcfeqåe (t), and Cenadl (f).

, ,,,llw¡Ll,ss Al¡'Í,ecl, oCross R B- m, B+ B R R- BR B,FB f F

ThooreticaL
ratiogLZ18L23L4641

ErÕ 6 LZ 28 L5 4 2I t? 5 I 5.01-94 .80-.9O

ArrylrLeEs &rned.t¡oss ffiFTTE Ë

lbeoreticaL
ratto 3 LZ i-8L2 g I 4 6 4 L 

,.;,r

Ëx
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A verT gpoct flt for tbe ran¿lom assorfuetrt of genes was

obtelnetl for both crosseso No llnkage couLd, be ilea¡onstrateel

between genes governing æraedness and. graln color.

""l'À¡naeènæs - Rust resis.tance :'::-::

fhe progeny of only one cross eor¿d be aaal.ysed. to stucly

tbe posslble 3.lnlcage relatlonshlp betweea these trm characters.

The onì.y resistant variety, Cæadi {¡} ts anrmeô, and, the only l,;',it,t,

awnless varlety Bald. ir¡iedeah (H) 1s rust sræaeptlble. Ehe 3p 
,,,,,,:,,',

generatlon of the cross between these tuo varl.eties were testocL

for a 9t5t5t1 ratfo ano. the data are pnesentecl fn Eable XV.

TabLe XV thl-square tqst of the inclepead.ant assortnent of genes
governLng ar¡¡necUoess a.atl rust reaction in the F2
generatlon of the cross between BaLd. lviedeah tII) a¿ô
0auatti {J}.

Cr¡oss ¡ô¡r¡¡]lless .&wnless Ämreel Avmecl ô
Su,sceptlble Resistant Susceptlble Resista¡t f P

fheoretloal r: 'l
ratto9ggr.,,,,.,,r,,
Ïf x J 8? 50 58 7 2.L4'18 .50 - o?0 :'. i

A good. fit of the 9¡5:5:l- ratlo wa,s obtainecl,, fherafore,

no llnkage could. be deraonstrated. between awnedness ancl. rwt

resistårcee
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GIme_ ptrbJ¡seence - Stq solletn€s.s

Thl.rteen crosaes lnvolvErl, va,rietLes that dlffa¡ecl, in each

e¡oss for botb. gltme pubescenee and. stem sorldnesso var:letleE

refehçnbaeblf. (e), øf¿eo Ball (F), aa¿ Kahra (I)r are Bubeseent, .iu-,i

the flrrgt üwo are soLlð stemeil whtle the latter Ls ho].toü¡ ste@etl.

oa the othen håtrd.r three verletfes relehenbaehf.f (B)r Gor.ae¿

BaJJ (F)r and. prsvlnelale (ts} whl'en are soLlcl stemecl, are also r.j

pubesoent exaept provtnelalg (g) wUfcb ís glaÞous. 
1

llhe ehl-sçLuare analyels of the T, generatfon of eaeb of .

tbe thfrteeo crosses for gooelnees of flt ,to a g¡gl$¡l raü.o was

mad.e, aJrd' the resr¡Its are presentect ln Eah1e lfX.
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Eable XIIJ Chl-square test for gooclaess of flt to a 9¡5:õ¡1
ratlo ln the F2 €eneratlon of the I5 eæsses
taælving glrme pubescenee aJld stee soll'<btess'

ú1noss
Pubeseent Fubescent Glabrous Glaþrous
Soltd bLlow Foltô bllow F

theo¡etlcal
ratlo

BxA

BxØ

BxD

BxG

lJxff

Bxl

FxA

FxS

FxD

FxG
FxH

FxÍ

I
gg

4t

4A

6L

64

68

gY

86

79

88

v6

L11

6

5

I

I6

t7

L5

24

L2

24

z4

2'l

25

22

g

7

I

Lõ

l-9

19

5L

L5

50

25

z8

24

55

L

5 2.6007

,t 4.9348

4 .5450

6 "Æ?.5

5 L.923L

I .6599

5 1.5995

4 9.6',775

l-1 .æo4

I .5995

'l .?Æõ?

Þ 5.57?8

.50 - .50

.L0 - .2O

.90 - .95

.90 - .95

.50 - .70

.,80 - .90

.50 - .?0

.EO - .50

.gg _ .90

.90 - .95

"95 - '98
.10 - .20

Eheoretlcal
ratlo

3xf

g

2L

I

9Z

L

t4

5

5L 4.&77 .2O - .50



l{.1'-'rl"l.j

-5?,-

Gooclness of fit of the gl3¡5:l ratior testecl. by chl-square

aaa-lysls, shonecl thab no llnkage relationship could. bo cle¡ronstrateci

between thoge two eharaeters.

Glume pubesoencg - Gralqeolor

OnIy two varfeties differed for the gratn eolor from the

rest of parent varl.etLes. fhe varlety rylg3gg (C) nus retl grain

and Canatll (f) fras purpLe grain, v¡hfle the renaintng varteties

hare æber grains. fhese truo varletfes (A) and (r) are glabnous,

whereas anong tbe anber seed.ed. varletles only threer g!9þ9gþggþ!å

(gl, Gof ¿en Bail. (F), ¿¡¿ Soirl-a (I) are pubeseeat. Eherefore the

slx crosses fwoLving an æbor seeded varlety æd EËgglgg (C) or

0mad.1 {f} couLci be used. to stu(y lf Llnkaee eslsteil bot¡reen

these tvo charaeters, The data lnctucllng the chl-sqLlare analysls

for gooclness of fit of a 5:L?¡I8¡tesg:t¡4:634!1 raflo 1n tbe F2

generation of erosses twolrrlng mr¡rcle.nse (c) or gana¿1 (J) are

presentecl 1n Tables X\l'lI and. IMIII respeetiveLy.
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Tab1e XFII Ch1-sguare analysis for the ladepend.ant assorfuent of
genes governirg glræe pubescenee a¿d. gFa¿n coLor in
the Fo generation of the c¡osses of mr¡rcieqpe (0!,
era¡róus antl recl seed.eci variety, wrtã@ggng (r)t
C'oLden BaLl (F)r æd Kab.Ia (I), pu¡eseant and' ember
seed,ecl varieties.

trheoretlcaL
ratlo

CxB

GxF

5

5

?

L218r2.514641

?J5'102Lg441

2659227051185

9.9996 .90 - "95

8.&64 .õ0 - .50

TheoretfeaL
ratlo

0xX

4 L 6L2 18L22

625L4?-095
1&6
025 5.5692 .70 - .80

Table XI':III thl-sguare analysls for tho lnd.eperdant assortAent,:of,r':;
genes goveraing ghme pubescence and. gr+p color 1n the
F¿ Seneratlon of the crosses of Oemacll Jf).r.gJ-abrous
añ¿ pr¡rpLe seed,ed. variety, wfthgþ@baeþ!! (C)r
Golclen BalI (r)r æd KahJ-a (I)r pu¡escent a¡d' æber
seed,ed varÍety. '.. ;.r;.';

5.981,8 .70 - .80

6ê4994 .5Q - .70

L218]"Zg1464L
2L3'r 2,2 5 ú 9 L5 5 4

g0 53 28 'l-O 2 11 1,6 16 5

3

4

T2

fheoretlcaL
ratlo

fxB

lxF

L46413L:¿.leL25

4L5L6L2s89050?,811

fbeoretleal
ratfo

ÍæI 5.9907 .?0 - .80
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a gooel flt for the theoretical ratlo was obtainecl. i{D

Il¡kage wa,s demonstrated. between Seaes governtng these t¡uo

characters.

G1tme Dubesoonce - rust resfs-t-q¡P-e

Since there is onLy one resista¡t variety Canadf (,J) whlch

ls g3-abrous, the analysis of the F2 Senenatlon of the three cxocses

oftlrÍsçarlEbyÏillththreepubeseentand'stæceptÍbJ-evarletles'

reichenbachtl. (e)t Gof¿en BaII (F), ana Snhla (f) was marle to

cietermlne lf there wae l-lnhago between these tun eharaetexs' fhe

good.ness of fit of a 915:3!1 retlo ls testeit by cTtf-square analysis.

The data are prasented. fn fable XIIL

îab1e ïtX Cht-square analysls for the lnclependant a,ssortment of genes

goverming pu.bescence and' rirst sesistaneg fP t-Ug.F¿-p;enera-
tfon of õrõsses of Oa¡uadi (r) wftn -@1,! (B) t
GoLd,en BaLI {F), ancl KahLa (I).

t
ent GLabmus bascent Glabroue

fheorettqaL
ratlo

JxB

JxF

I
,12

l-o6

6

2ã

52

I

L4

18

g

zo

2'l

8.020L .L0

4.5?Æ .20

.20

.50

fheoretleal
ratlo

J XI

g

50

L

10

9

98

6

g6 .6508 .8O - .90



¡ì"31

-55-

i1:¡i'ii:.";i'.,:'!l

A gooct flt was obtafnett for the gr5lgsl ratlo anê therefore

no i.tnkage between genes contmLtl.ng g]-rroe pubeseenco and rust

roaotion could. be tleúonstrateal.

S'tem sol.lttness - GraLn aolor

lm varietles, Carraclf- (f), pr¡rple seede<lr arrd gg¡g¿,ense, (C)t

red seodecl, are hollow stglmeil. Among the amber seed.ed varletiest

the three varletiesr Xglgþ¡@$!! (B)' nËg@, (n)' ano

Goltlen BalI ($), are sollci steumrerl. Therefore flve orosseÊ (exc].ucl-

lng the eross between nr¡rclense (0) alrd ¡Ë9g!ggþþ, (E) whose c[at'a,

a,s !t was mentloneel fn the sectlon oa nÄaterlaL and. Methocl,sr was

¿fseaærLeil,) eoul,¿ be t¡setl. to stucLy the ¡nsslblllty of iJnlcags between

these t¡m oharaeters. The good¡ees of flt for a 5¡L2¡18¡l-2s5¡l!4¡6:4:L

ratio wa.s teõtecl for the F, generation of each of the five erossqs

a¡d tho resuLts are pre,sented, ln fables lü ancL lffi.
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Table M Cht-square analysls for the tnctepend.ant assortment of genes

governing sten soHtl¡ress and grgf+ coJor ln-the TZ P:lera-
tlon of ãroeses between Canatl'l (f)r a¡¿t.reichenbã'ehÍl
(B)r lgvlncfale (E)r a¡r¿ CoLd'en BaIl ($)'

Eheoretiea.L
ratlo

JxB

lxE

XxF

L81.2-s

40 L6 rl

44 2',1 7

62 40 10

1464

1 612 1l-

2 L4 l-5 LI

LLoL'l 4

l-

z 5.?-8',/9

L g"LvåL

6 LL.2L4

"80 - .90

.95 - .98

.2O - .50

5L2

6?,4

829

15 3L

Table ffi Cb-t-sqlrare anal-ysls for the inclepend'ant assortment of genes

govu"oiog steÐû sol-id.lress a¡d grd.n o9lor ln the {z g"nur.-
tfon of crosses betweon mnrclelse (C) r andr @s!39El!
(B) and Gol-cten BalL (F).

Eheoretlaal
ratlo. 3

OxB 5

CxF 6

LZ L8

,7 L4

26 56

L2gL464L

95 L5 5 5 0

24LO 1 5 14 6 Z

505040

5.L8Ð3

.?0 - .80

.80 - .90

The good.ness of flt to

indepenciant a,ssortment of the

these two characters.

the theoretica-l ratlo iadlcates a¡

genes governing the lnheritanoe of



ii"r.l-l-l:.t t.t"!^:'in

-ñ7-

OnIy one variety wa,s resiste¡rt to rustt CEIaadi (l)t which

is a hoLlow-stereeci varÍety. fT¡ree varieties, 4@!ËL (B)t

provirtciate (E), end C,oLd.en BaLI (!l ) r are solJd-steümed. and were

susceptlb1e to stæ rust. 6?osses of Camadl (f) wftn ths three

above-mentloned. varletles, wexe tested. 1n T¿ for a 9t5:5!I ratlo¡

fabLe IOC[I Chl-squaro analysls for the lnd'epentLant assortment of
genes 

_governing. 
rr:st resista¡ce a¡rd stem so]-l.d'ness l'n

tue 3'r'àen_efltl:t of the 
"To:"u9*1t 9T"*1'l]I'JlloreichÉntachll (g) r .Pggglnc.ial.e (E), and' Go1d'en BalL

@ed -ana æ¡er seeded' variety.

Sus ceptl bLe Sr:s ceptible Resist ant Resist ant
Sofið ibllow ËoLld' &Llow

# P

ú?oss

Theoretical
ratLo

JxB

JxE
JxF

I

70

91

l-08

3

27

25

50

g

29

25

3A

L

5

L7

v

6.6556 .05

2.9087 .50

.l-0

.50

.A.good.flttotheg:5¡5:lratiowa,sobserved.,an.d'therefore'

no 3-lnkage coul-d. be d.runstrated. between genes governlng these træ

charaoters.

Rust ReEistanee - Ërain 0olor

The onLy rosistu'rt variety, Cerôadi (¡), nas pr:rp1e graln

The seven erosses between thls variety and' the other amber-seed'eril
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and susceptible varleties, and a cross of Cmad'l (f), ana

uurefeJsp (C) (red. seeded. ancl sræceptible) couLd be used' to

deterslne 1f thene was lllkage betlüeen these tunc eharacterS'

fbe gooclaegs of fit of a 5:Ie3I8!13:g:I:4s634:l ratlo

was tested. by chi-square anaLysls for the F, Seneratlon of

each erogs.

Ehe d.ata are presented' ln Tabl-es XXIII and' ICEV'

fable FffU Cbl-square analysis for the lnd'epend.ant a'ssortment
ofgenesgoverrrlngrì}stresletanceand.gral.aseecl
colõr ln tbe !'o generatLon of the seven cnosses

rnvofvr¡e vartãtY Canaal (r).

r:.;i:4.::':i.:f ;.i+:

Susee¡tlbi-e
Pr+ Pr BPT B+ B

Reslsta¡t
P:r+Pr BK B+ B * Ftross

lheoretlcaL
ratlo

lxÀ

JxB

fxE

ÍxF

fxG

lxH

JxI

L8LZ6
íÆ L',l g

Æ22 7

æ?.4 4

5A 50 I

&3 99 5

50 e8 LL

52 28 l-0

+64

499

LL',l 6

11IlL4
6LVLA

L4 L'l 9

14 Lz 'l

Lt LL Lz

L

6 5.909Y .70 -
?' lß.38+4 ¡LO -

4 Y.Oeãâ "50 -
6 ?.881,4 .50 -

5 7.02?;9 .50 -

5 6.ggg? .70 -

4 4.4LBg .BO -

srz
5 L',l

516

892

L1 35

Lg s6

'l 29

10 64

l-

g

z

2

5

g

L

z

.80

.?ß

"70

.70

.?CI

.80

.90
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Eable ffiIf Chl-sÇLuare a.nalysts for the lntlø¡rend.ant assortment of
genês governing rust xesista:oce and. gFaln eoLor 1n the
F2 Benenatlon of a cross betweea Cæ.adt (f) antl
@,{c)"

SnsceptibLe _, 4eslsta¡t _ Ðtlross h+ Pr BÞ R+ B k+ 3r RPr Rf R f P

Tbeoretlcal
ratlo g 12 LB J2 6 L 4 6 4 L ',;..,:.;

:: ::,1: ': '

f xt 7 22 55 gZ t0 5'? UO I L 8.34Lg .50-.?0 ::::'::

A gootl. fit to tbe theoritical ratlo wa,s obtalned. for eacb.

eross ladicating that no }lnJrage eould be d.æorstrated. between

genes goveralng rust reaction and. graln color"

:.: -.:::.1-. ::::.r:,t...
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GENffiAT DE¡OEtrÍfOhT .åNÐ @I{CLEÍIOÑ

flbe reEults regnrteel f.n thfs thesls ebo$ that of the ssren 
i,,,., ,i,..,1

oharaoters stucLleal (covneclness, gJ.me pubeeeeroe, stm solf.ilness,

ruftt reslstaaee, gratn color, growtb bablt¡ and splke d.eosftyfrthe

fLrst for¡r a¡e ænt¡ollert by rcnogenta f¡þerttaneer tbe nert two 
;3,:,.. ,.

by cttged.c lnberitan@e nnd. the Last oner !.Br,ely sptke d,enslty, ls :;::::' r::':

so greatl"y lÉJ.rrenee<|, by envl¡orment that ¡o lnherltanee ¡ettera ì1¡,"¡ . '

ooulcl. be ileter¡nf.necln

A sfmple 5!L ratfo of rynLeEs vE @ret[ eatlsfaßtorlly

erplalns the s.ggregatfoa for this charaetel.

Glr¡ne pubesoenee appearE to be contæIletl. by genes fa

as a}lei.lc serf.æ, &r hgr and hgl" She gene bg1r reeessivé to

elther EBr a rl¡cnfnant gene for pubeseencgr ol hgr a seeesslTe

gene for gl.abrousness, eold,ltioos thß pubescence when honøzygOræ

as tn the varle-üy Kahla. Ël.nce there ls m prevfous re¡rort of 
..,.:., ...,,.

gLue pubesceoee belng eontrsLletL by a reoeEslve gene, tbe 'r ' r 
'

evlclense f,n tLtE tbælE eontrlbut€E addfttonal 1¡fornation oa ¡" "'
_..r.'.:- jllr.'

the fnherltance of thls charaoten.

fn the ease of ste'm so[tlness, th.e ¡atlo sf I solltl¡Z

latsuetttate¡L hotlow f.nd,loateE that m aonplete tlod'nance le 
.,i,...r,,,.,¡.'

Larclvecl.

Ilncler the eonil,lttons of tLts stuily where several

pbyslologte ¡aees of stø ¡r¡et were knowa to be præeatr ¿ s¡ïELe

L¡5 :ratlo of resLstant vE suseeptibte Eatlsfaetorlly erpLafæ 
,,, .,..

tbe eegtegatlon for thfe ebaraeterô ' ' ': '
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fhe nod'e of i-nherita¡ee of graln color and gmwbh hablt

appears to be cllgenle. For grain color a L:4:6¡4¡I ratlo eover-

lng the grad.ation of eol,ors 1a the T, Seneratlon of crosses ln-

volving Cæari{ (purple) or rylg (reô) respeetlvely, satis-

factorily expJ-aJ.ns the resu]-ts. Etther trrp aLLeltc series Rlr

BL, rL an¿ Rår \t ry or three gene paÍrs h1 R1r B" nlght be

lmolved.. If three gene palrs are t¡¡qolvecl one gene should. be ln

comÌ¡en fn purple and red., one ln purpl-e a¡d. anberr æd one ln

red. and. æ.ber. fhe author fasors the atLell.c serf es assumption

as er¡rl-alatng nore accurately tbe results obtalned' 1n thls

lnnestigatlou,

The ericl,ence presented, lndicates that growth hablt 1s

governed by tuo aLLel;te serles, Spr sp aad.1{r *, w'r givtng

ratlos of 3¡1, L$l5r and. 1511 spring vs Trlater"

1r[o attenpt was made to anal¡rse tbe resu]-ts obtalnefl for

spÍke d.ensLty. fhls eharacter was found to be lnfluenced. consider-

abty by esvlrorment. The tlata obtalnecl lntlf caÉe that tra¡¡.sgressive

lnherlta¡ee mlght be lnvolved,.

The chi-square test for the gooclness of flt of the

theoreticaL ratlos for the assorbment of genas governing any tvo

characters, reveals that no Llnkage reLatlonshlp oould be

dercnstrated between tho eh.aracters stutlled.. If the geaes gpvern-

lng any turo eharacters are on the sane ehromosome the èlstanee

between them mrst be at l-east 50 crossover rmits.

:;::i:;*,;;:i;i.: ' :.: .:: .:.
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À¡rBenct!.r f (eoæ tA*)

tross .Aw¡,ert- hbe- Rust 8tæ7 Grafn
aeEs scenee Rests- Sol;Lit- 0olor

tanee rregs

1 -t-' røpresents @Betl,¡ - aqpreseÊs ry¿Iesg¡
2 + rêplesonts pubeseerË¡ - represeús glabrous.
g S reltresents susoeBtlble¡ B re¡rese¡rfs rsslstant.
& + represeats sollel; - rept€sents hollow; aad.$!gg,.

repreoents f nte¿:necll ate.
5 B represnets æber; 3R representE ¡aecll.rn rer[; anù Pr re¡rresento

med:lua ¡rur¡fle"

fr
Þ

-g-
-S-

Xxf +JxI +
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A¡rperdfr lI Eosres1lxoa 9f !Þ9. "P1k9 
tle¡sltv T IP Ïa-geaoratLoa of 49 tliaLLeL oæEoes of th€ Pe[

clw varletlesr
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