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Revf.Ew sf 3f.Ësratr¡¡se

shencts {fo¡ rêprrtsd fn L9{9 ÈhaÈ Shsvssa (S.t .,ITTÏ} w-es ,

ee3.esteð qüð named, at S}rtsor.Ca1f.fornla In 19i[8. It w*s

f.,' s6¡.€eted &w seed. orågf.raally obÈalneéI. at 'Èhe Sv'ts..e Segd".
!.:1.. l

ir., Exs¡erfnelrtatr $tatf.en, EurLeh., $wftaerlar¡d.* Tlrts EsÊd, æe-

:., prêsented, aa åæpr€ved, d,ømEEtf.c yerS.ety obtaf.ned. by Ëhe $w$.ss

;0, StaÈåon fraæ. ta.ntor.l Ïuøe¡rno, Swf,trør1and,, Peat]'anå (Ç.I. 696?)

tr'. sr,sE a,etreø.Èed, f¡pwa parË of t?re seme orf.gånal let aå ùhe ffifnnesota

i., À€¡råcuXtarel, Ex¡rert,nental, Sta&f.on frr 19L6.

i:.:¡ $hands (L0) fst¡red Ëlrevson, res,J.etìsnt üo sÈes n.st

i, (FuSglnêe grâmx+g¡Lp tr.1Ëfet r Eriks " arrd, ï[errtì. ] r¡nd.er s€vÊ]"e

i. epfdem{ae f.n legg and L969, In I,9ã? 1ù showeû an average of
a,:i €Ës, per oent stee. mlst. fhç.geeÍsganec of 6herrron sgs shûlgn

t:i.:
ìti::.

9-¡l:r"

i!:::' Ës be domål¡grlt eüd. due to a elngle faetsr f.n. e,rossee wfth' u--

ì.' [Êseonss.n Peå1ff€@ $8n :lfeLve,È anð. tøo smooth awsod. hy'br{d.s
ir..i'::. f L5P end X tr69-r Â. eroas of oðerb¡rrcker l, Ëhevyon gav.e tbe

sgns 'reeult.

' Maills ar,rd. TdartfnL (?) f.orucd. ttrewsa to be hlgþLy neeietånt
¡;,. .

li te three phyelologåo saûocr, of ¡af,Idew (gIEsåBhe, g¡rssignf.s þqqdeÅr

ii trsrsh,) åled f¡felxly easeepËlble ta lea.f ru.Ðt (F,æefpfa anomele¡

Ros.ü,rr),"

fådd {fe) showed. th.evnsn ts be }r[gh1y resåsËsü]t *o re.see
R!;.'

i_Y 6 e.þù 'l øt Þartre¡r æf.Idery.
:ìir:j

Inffi ug *1 (6) found. Chovnon resfstent to raaee 1O, L4,

i lS, !Y.r, $S,' â1, Ë4r 94'40,48,49,5ü,65, ã6"59, S?* 169 end
¡.

1,4?$ end, suecepttble to raee ã9 of Etes rnret f.n ùÏra ceedl.irrg



-4-

stage. Ebey also founê Èhat seed.ling reactlon could be used'

as a test for ad.uLt plant reactlonr

Power.s and. Hines '(8) ln a PeatLand X Glabron cross found.

reslstarìce to stem rust domlnant and. due to slngJ-e factor pair

Tt. Stem rust races 1?, õ8 and. 49 were used. The faetors

,for stem nrst reaetlon and. banblng of the aum.s wène'not iblnked..

Retd (g) obtalned. slmlLar nesults 1n a cross of Barbless and.

PeatLand.

Brooklns (õ) workLng w!üh. Peatland., located. the faetor

¡lair Tt for stem rust neaetlon ln the soventh f.inkage group .

He found. that seed.Llng reactlon to phystologic raoes 19, 59

and. 56 was monohybrlð wlth reslstance dominarlt. The same factor

pair controLl-ed. the mature pl-ant reaetlon to a large ntrmber of
;physloLogic raceso

shand.s (11) f.n a stud.y to d.etor.rrlne an aÕeqlrate s+mple

for d.etermlnatlon of I,OOO kor"nel wolght, founô 4OO kernel-s

to be sr¡fflclent for an aecurate d.eüenrilnatlon'.

. A¡od.erson et aL (1) found. that, wlthln varleties, as tcbal

bar1ey altrogen lnoreasos, nalt extraet d.ecreases and. d.lastatlc

aetlvlty, maLt l-oss, wort nltrogen, proteoLytlc actlvlty and.'

stareh llquefylng poï¡er tn the ma-Lt lncroase. The slmple

eonreLatlons botween totaL barS-ey nitrogen a¡rd. wort nitrogen,

malt extraet, d.lastatic activity and. proteòtytie actlvlty wero

slgntfÍ.eant boyond. tb.e one percent polnt. They aLso found.

tbat kernal welght wlthln narletles Ìvas signlflcantly and

posÍ.tlvely related. to hours to sËeep and maLú extract. Kernel-

welght, wlthin varS.eties, lvas signlflcantly and. lnversely
ì. oorrelated. wlth worÈ nltrogen and. starch llquefylr¡g aotlvtty.
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And.e:rson of aL (2) polnted. out that the barley variety

O.A.C . ïJ-s on th.o recoÍtmend.atlon of the Ca¡adian maltsters

and. orx the basis of malting tests, 1s the mosË sultabLe
(

variety ln Cef¡ad.a for ma1ting purposes. fn tTre d-oscrlptlons

given by them of naLting quallty of 28 varletiesr O.A..C. 2l

ls d.osoribed. as havfng a med.lum'si-zeÖ kerneL and. mod'il.1m

nitrogen.eontent over a wld.e range of envlroru'lentaL cond.ltlons.

Its maLt extract, d.lastatic actlvlty and. wont nltnogon ane

h.lgh. Ê1ttle loss occurs i-n extract durlng maltlng. OIA.C. 2!

producês a pelloïu, woL1 modlfied maLt wlth a maxlmr,¡m of

extractivês r

In the sane paper, Chevron is fau-lted. 1n aLl three bar3-ey

ehanactens. It 1s very hlgh ln nltrogent vory 1ou in kerneL

weight and. percent heavy gnad.e barley. Th.ese faults resuLt

ln a low exönact aLthough,enz¡nmatlc aetlvity ts good. 
.

Peatland, a slsten selection of Chevron, appoars to be

better than Chevron, but not equal to 0.4.C . 21 1n either

kenneL or malt charaetens.
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Material and. Metbod.s

O.A.C . 2L was selected. as the suscoptible parent becauso

lt ls tÏ¡e .'stand.ard. qf quaLlty for sÍx-lrow rnaltlng barJ-ey ln
\

Canad.a. Iü bas been used. exterislveLy in barley breoding

programs. It ls å. good. yleldlngr rougþ-aurned., six-row , blue

aleurone varfety.
For the reslstant varlety t'her:e lffelle two aLternatlves,

0hevron or Peat1and.. Chevron was chosen bocause 1ü ls pooren

ln quaLlüy than Poat1and., especfaS-ly ln tbo two quallty factors

belng stud.lod. Tt was thought, that ùtre gt'eator tb.e cont¡rast

botween the ¡rarents, the more ehance Ëhere would. be of obtalnfng

eLeaú-cut tnf ormatlon.

. Chevron ls genenaLly 1ow ln yield. It is a rough-arlr¡nedr

slx-rorÍr whlte al-eurono varlety,
In J.941-, the eross O.A.G. eJ. X Chevnon was mad.e ln the

fleld. Flfty-slx Fo seed.s ruere obtalned..' fn the fal-l of 194Lt

tÏrlrty-one of t}'ese soed.s were so'ur¡rt 1n the gneentrouse and.

26 germlnated. Slx of tlrese F1 pJ-ants ïvero used. Èo rnalre the

backcnoss to the paront recesslvo fon stem rnrst reactlono

(O.A.C . 2L was known üo be the recesslve panent from obsenvaüions

on provious orosses of the sanne natune.) Twenty-¡11v¡e seed.s of

Èhe backeross were obtalned.. The nemainlng twenty F1 plants

were harvesüod, for tb.e F2 ¡lopulatlon to be grown 1n tTro ff.e1d

ln L942. .

In' the sprf.ng of L942 the 85 Fo seed.s, saved. from the

orLginal 56, ühe 29 baekonoss seod.s, and. soed. f:r'om the twenfy

F1 greerrboÌrse plants rvere sourn 1n the fleld. urith both parents"

Nlneüeen F1 plants and 26 baokdross plants grew. These plants
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were subjected. to an artlflclal epld.emle of stem rust.
This epid.emlo was brought about by lnooul-atlng susceptlble

bond.en rours wlth a mlxture of a large numþen of racos of stem

rnrst. The.se races were sr,lpplled. by the Domlnlon Labonatory of

Plant Pathology, 'tffÍ.nnlpog. Two mothod.s of lnocuLation wene

used.. The lnoeul-atlon rows rvere ôustod. wlth d.ry spores on an

evenlng whèn 1t seemed. reasonabl-e to expect a hearqy d.ew. The

sth.er meth.od. consLsted of lnJeoÈlng a suspenslon.of spores'in
wator fnto bord.er plants wf th a h¡¡god.etuic need.le. ,

In the falJ-, aL1 of the pJ-ants wero puJ.J.od. by hand and.

taken insld,e for stem rlst read.lngs. A totaL of 5gz F2 plants

was: obtalned.r

After the rust read.tngs ïyore mad.e , ã:OO Fg nlants were

seLeoted. at rand.om from the .whole FA popuJ.atÍ-on. A nr:¡rbor wa's

asslgned. to each of the 592 pLants, eaob m¡mber was then wrltten
on a eard. Two hr¡nd.ned. card.s Ìrere d.rawn at random from the

592 avallable. The Zaa F2 plants eoxîrrespond.ing to the card.s

were th.neshed. and used. for the Fg popuS.atlon¡

The seed. of each of the 200 plants was d.l,vid.ed. into two

lotsr Twenty-flve kerners¡ taken at nand.om from.oach¡flanü,

weÌâe pLaced. ln one.. lot to be used for d.etermlnation of sËem

¡rust reaetlon and. genot¡rpe of the lLne. The nemalnlng soed. of
each F2 pLant comprlsed. the othe:r lot for use in the quallËy

stud.les r

In the spnfng of

was p3-anted. wlth both

an arÈlficlal epld.emf.c

d.eserlbod. above. Tb.e

L945 the lot for stem rnrst deterainatlon
parents. Theso plants were subJeeted.- to
of stem nrst lndueed. by the proeedure

other Iot, for qualtty stud.les, was
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planted. at ansthen J.ooatlon. In this case, eaeh lLne was

¡r1anted. 1n a stngle row wlth both paronts ocourlng at ten-

row lntetrvals.

lho plantlng for quaIlüy determlnatlons was dusted wlth

su}phur !o prevont lnfeetlon by stem 11st. In this rYâYr the

¡pesuLts on the quallty factors would. be comparable for the

d.lfferent genot¡les; since bsth susceptlbLe and. ::oslstant

plqr-rËs wouLd be fr"ee of nrst o

Stein rusÈ r"ead.lngs for all the material wore mad.e on a

pereentage basls. The amount of stom rust was roeord.ed. as'

lOO pencent when approximatoly 5? percent of the actual- erea

of the stem surface was covered. ïrrlth nust. CLark et al (4).

The peroentage lntervaL was ten wlth the range from ten to

lOO pencent. Tfifren rust was trtresent 1n an amount olosor tor

zera than to Ëen pencent, the read.l-ng unas taken as s. traeec

ltiltren no pustules eor¡Ld be found. on the stoms the reoord.ing '

T,AS ZerO.

Among the Fg, llnes those showing zera or trace on aLL

plants rrrere cÍasslfled. as reslstqfrt. The llnes showing rnore

than ton percent rusù on all BS.ants were rated. as susceptlblo.

Those showlng both reslsta¡rt (zero or traee) and suseeptlbLe

plants (more than ten percent) wore cl-asslfled. as segregatlng.

flrousand. kornol wefghi was d.etermined. by eounting 5OO

kernels at rand.om from each Fg line¡ welgþlng theso and.

mrLtlplylng by two.

For nltrogen content, a nandom sample from eaeh llne was

ground. ln a Slley mlLL oqulpped. wltb. a $ mm" sereen. A five
greJn sainpLe was sent to the Graln Reseanctr f,absrato:ry, Wfu:nlpegr
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Results a¡rd.'Dlscussiolr

InTrorltanee of $tem Rust Reactlon.

TabLe 1. sll.ows the roaetlon to stom rust of both paronfst

Fl_r the backcross, and. the .F2.

Tablo 1. Stem.Rust Reaetlon of the Parents, FL,

Baokcross and. the F2 1n the Cross

0.4.C.21 X Chovron.

Rrrst Readlng ln Porcent
t102050 llotal40 50 60 70 80

0.A.c. €1

Chevr"on

F1

Backeross

F2

L4 2?,

118
L4

55 õ68

o

32

6

36

t-

58

L

t4

I
18

L

2L

33

36

19

26

692

Lt
9g

In Tahle 1" lt Ís evid.ent that neslstanee to stem nust

1g d.omlnant because all of the F1 plants ane resistant. llhe

reslstant hybrld.s, however, appoar to be less neslstant than

the reslstant parent. Ctrevron, the reslstant parent, had.

6l-o1 pe:reent: of lts plants ln tbe trace groÌrp, whll-e ln ths

FL g4.7 porcent ïuere ln the trace group. Tn tTre backeross

reslstant cilass, LOO porcont wore 1n the trace group and. ln
the. F, resf.stant class 87'7 percent wero ln the tnace group,

The hlghor percentagos of plants ln the ùrace group l-n the

offsprlng euggest that one or more mod.lfylng factors are

pnesent. Thls sJ-lghtl-y lnfluenees the p"oglrry toward.s
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susoeptlbiJ.lty. However, tho modlfylng factons d.o not have

enough lnfluonco to take any p]-ant out of the reslstant cLass

or to be of practieal significa.rl@€¡

rn ord.er to cl-asslfy the Fg offspring of the cnoðs as

reslstant or- susceptlble to steù rust, th.e breod.ing behavlor.r
of L94 Fg -olants ïu?s stud.ied. ln the flõ. Âr1 of the plants
except trvo, whlch showed zero or trace ln the Fg were either
resLstant. or segregating ln the Fg. The two lines that were

neither reslstant nor segregatlng showed 4o percent stem rust.
The parent plants of these two llnes probably escaped. full
lnfectlon lir the F2. rt would. appear, therefore, that in
cLassifying all F2 plants showing zero on ürace as reslstant,
tho oruor of classiflcation fs so small as to havo no appre-
ciabLe effect on the genetlc ratios obtained..

The pS.ants thaü showed. po pe::cent or moro nust in tho
Far when groïÊ1 1n the Ft aL1 showed. a heavy infectLon df,, Füst¡
ALi" FA plants that showed. 20 percent or more nust are therefore
conrectly classiffed. as susceptlble.

The seed. from the fffteen p3.ants showing ten percont nrst
were grorun for cLassifl-catlon (l-4 1n the Fg and. one in the
backcrogs popuS.atlon). The progeny of the plant in the
backcross uras reslstant and. it may therefore be crasslfled.
as rosf.stant. of the 14 plants ln the Fg showlng ten pereent
rust, 11 were reslstant or segregating tn Fg and. may therefore
be lnclud.ed. ln the resLsúant class. The remalnlng thnee were
susceptlbl-e ln the Fg and. eonsequently ma¡r be cal-Ied. susceptlble
5-n the F2.
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Summary of Stem Rust Reactlon

Paronts, FL, Backcross and F2

Cross 0.4.C, 2l X Chevron.

of

1n

the

the,

Reslstant
Actual Theor.

SusceptlbJ.e
Actual Theor.

Theor, Cht-
ratlo square .?robab1llty

o.A.c. 2l
Chevron

F1

Backcnoss

F2

o

36

L9

15 15

462 444

36

o

o

1L

160

1íJ

l_48

L¡1

611

0.62 Oo50 - OoõO

1.5O O.5O - 0.20

TabLe 2, shows tho surnmarlzed. and. comected. classlficatlon
of the d.ata fnom Îable L. lhe fft of the actual to t he theoretical
ratlos ln the backcross and. the F2 popul-atlons ls respoctively very
good.. . f,,hls 1s especfal.]y true of the backcross where lt 1s shorryn

that a d'evLatlon from tho 1:1 raü1o, as great or greater than that
found', would. be expected. by chance fn from 5O to 5O percent of the
oases. Ïn the Fg the correspondlng d.evtatfon from the 5¡L ratlo
wouLd. be expected ln from ze to 3o porcent of the @âsêso

of the 194 Lines grovin in the Fõ, 46 wore resfstant, 94

segrogated' and. 54 rruere susoeptible. Tllhen these results ryere fttted.
to a 1¡2¡1 natlo, chl-square qras o.?g wlth p between o"?o a¡rd.0.5o"
fhis obviously ls an excellent fit.

In view of tho above resuLts, 1t may t" 
"orr"luded. 

that the
lnherf.tanee of the degree Qf susceptlblllty and reslstance to stem
rustr extriblted respoetlvely by O.A.C. 2I end. Chevron, ls governed.

by a single pain of facto:rs with nesistance dominant. since
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Figo 1* Stern Ruet infeetlon oll th.e par-en.ts and F1"
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Fig* 5. The three groups of reaction to stem rust in the Fg.
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