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À problen of technical inportance to the wheat índustry is the
reliable identífication of rarieties and the detectíoa of inpuritieg
within a variety. At the present tíne there are two nethode in cop- ,ì,,,. ,,.,,:,

mon uso for identífyÍng varÍeties but neíther method can be regarded 
";'.' 

"""
.-r-..: ::- --..:aa completely satisfactory to the invostigator who desiùes relíabLe ,,:,..,,.,,',,

ídentification ín a short space of time.

Ihe syeten ueed by the grain trade is based on an exa¡rination of
kernel characteristics. thÍe meane of identíficatiou is rapid and re-
1iab].efordistinguishingbetweenvarietiesforwhÍchthekerne1char-

acterístiesarefair1ydefinite.Howovor¡thereare1.im:|tationstg

thie nethod because of tl¡e similarity ín kernel characterietics of nany

varÍetiee and the variation in samples due to enviror¡mental conditÍons.

Reasonably'aceurate identification can be nade by exaniníng mature plants¡
. .::..,::but this roquiree approrinatoly four months fron tlie tíme the seed ,,i,; ':',.,,

' ;-_: _ :: ::: :::sa'uple is reeeíved uhtil identification is made. A nethod conbining the ,:-,,.,i,,:,,,:,',1,

trelíabí1ityofthesecondand,toaconsiderab1eextent,therapidíty

of tho first wouLd be advantageous to the workers engagod in the pro-

duction and processÍng of eeed stocks. Ifith a view to developing such ,,,::,,,.,,.,

a method strid.ies were undertaken on the poesibLilíty of dístínguishing 
:.rj::,:':::::'

varietioe in the seedlings stage.

The ob[ect of thÍs papor is to report experimente the purpose of
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rchich wae to develop nethodg of Ídentifying varietiee of wheat in the

oeedling and young plant stage and of identifyíng off-types in varietieg.

Uee was ¡nade not only of norphologÍcai charaeteristiss but also re-

actions to diseaees, aad to two differential spraye.
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REVTEiil OF TTTERATURE

t{unersus etudies have been mado on the identifícation and eystem-

atic and botanical salssifieation of wheat. Clark and Baylee (2) give

an excellent review of this literature and doscribe 239 varietíes' In

their etudy sature plant and kernel characteristlca were uged. Newman

*_gL. (fg) reported a study of the varíeties grown in ![oetern canada

based on einÍ1ar characteristics. Feterson et al. (17) outfined a

nethod sf identification based on kernel characteristice aLone'

In a etudy of seedling hairinees¡ ¡larriugton (?) found that ìfarquie

and Roward could be differentiated. Percival (L6) iu hís uheat mono-

graphl made uee of the haire on the leaf eurfabe and coleoptile

eoloration in differentíating the wheat species. Miezynski (ff) o¡-

served sinílar hairiness wíth respoct to the genus $ggiÅgpg' In a

classification of Âustralian wheat varieties Àrcher (1) uee¿ seedling

sharactere in hls key to the speciee but did not mentj-on them in the

variety descríptione. Vavilov (¿f) fisted rnany eeedling characterg

and gave their relative frequency dietribution for the chromosoüe

gr0upso

Repaíkov (f8) ana liraofeova and Zavylonkova (eO) nave reported var-

ietal differences in phenol roactíons of seeds. Ilowever¡ Freidberg (5)

found that phanol reactions Ïrerg satisfactory for the spocies but could

beutilizedon}y4sanindicationintestingofvarietiesofæIg4,.

}lgetgtes¡fonl.ycou].don}ysaythatifthereactioneweredifferentto

a check variety that it wag not Ûhat varÍety.n Fraser and Gfeller (a)

reported phonol reactiong as useful ín the separation of Marquís from

Garnet and RerYardn Some work has also been done with eerological roac-

tions in plants. Tlowever¡ coopor (3) stateer ËA phylogenetic syetem
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baged oa tbe reaction to serus of uembere of the varioue fanilíes hae

aleo bee¿ devel,o¡red' It Eee!¡a dífffeult hoçever to give protein ohgr*

acters any higher taxeaomic value than other characters¡ eince it h¿E

been ehotm that the sano reactive sqbotance rray occur in very dÍetantly

related. faa'iliesoË
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IÍAÎERTAL AND bIETHODS

Variaties

f?re variotios of TrÍüicun vuleare ViIl. selectEd for thÍs study

are ligtad ín Table Io Regent 975)6 Renown¡ Apex¡ Bel.ianco¡ Marquis¡

Red Bobs¡ Canus and Íhatcher are varLetios approved by the offíeiaI

provincial eomnittees of cerealists. Regent 975.26 is a seloction

from Regent 975.6_which is being processed ag a foundation stock of

Regento Reward and Garnot were at one tíme recornmeaded varieties and

are still grown to some sxtent. Rodr¿an was ínoluded in this stuÇy ae

a n6ïv promising rust resistant wheat adapted for growing in the rust

area and Roscuo as the nost promising of the eaw-fly resÍstant wheats'

Since the commencement of the study these two varieties have been

nàmed and recommended for License'

It¡s.varieties of lriticuq durum Ð9sf. are lÍsted in lable 2.

Carleton¡'Mindun and Pelissier are approved varieties, and Stewart

has beeu recommended for license.

Golden Ball has beon condemned on account of poor quality but ig

still in commercíal production because of ist oaw-fIy resistanceo

For convenience of designation in this thesis the varieties of

Îrítigug vrileare sÍll hereafter be referred to as broad wheats and thoee

of friticum durum as durun wheats._-
SoiL

lhe soil used in most experiments was a 3¡1 mixture of a local

black loan and sand which gave the following resulte on analyeís:

pH¡ g.0¡ Nitrogenr fair to good; Phosphorous¡ fair to good¡ Potassium¡

excellent¡ and Oarbonates in slíght excasg. Peat mixed with eand pH 5.5
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lable Ic VarietÍeE of [þi_llggg-Jglgggg Villc

Variety R.L¡lile.* 6.À¡Iilort* Groes from sbieh deríved

:r.: ::l-:l Regent 9?5.6 1938 Ë44 x Rema¡d

Regeat 915.26 3616 F-44 ¡ Reward

Renowa 7L6n6 1915 H44 x Reçard.

Bedran 1834oI 3633 Regent r eanue

Aper lß+2 I85? (tt-++ r Doub1e Orose ) x tfarquie

Reliaase 194e 1498 llarquie x Kanred

Marquie 84 1396 ' Hard Red Caleutta x Red Fife

0anue ilÌ?l 1g60 ftfiarquie x Kanred

Resoue ee56 356?, å¡rex r S-615-9

Rerard Tg 15Og Marquie ¡ Prelude

êarnet L5 1316 Presto¿ A :r Riga M.

lbatoher 1945 1820 (üarquis x funillo) x (Harquis
x Kanred)

Red BoÞe L82T 1637 Seleeted from Early lri.tmph

lå Domínioa labsratory of Cereal Breediag numbera.

*lË CanadÍan AcceEeion nu.mbergc

H-44 was derÍved fron the oross Yaroslav Eumer x llfarquísr

Double gross sas derivod fron the erogg (Uarquis x ltrnillo)
x (lûarquig r Kanred)¡

."-.''''..'.,.1

..1

I,

)

i
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labLe 8r Varietiea of lbiticum dun¡m Deefà

Variety Rtt.lilo.t$ grA.No¡*lÊ 0rigia

Mindt¡n Lg++ 1418 SeLection from Hedgerow

Carletoa t663 3588 * Vornal Eber x Mindr¡m3

Sterart 1683 '3599 ![indum x Vernal Emer x Mínêr¡m 2

Golden Bal,I 1850 13¿5 fntroducod froo South Âfriea

Peliseier L?43 1860 Introduced from Àlgeria

* Doninion l¿bsratory of Cerea1 Breeding numbereo

** Gaaadian åsceEeion numberEr
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wao us€d in one experieent and. ordinary unrÍashod Eand (pH 8.3) was €m-

pJ,oyed in anotherr åmoniun phosphate 16-20 wae used in later experi-
l nente to assigt in the controL of root¡rrot organisuso lbis Ìrs,s appli.ed J

-:..-.- .....
'::: t-i:- at the rate of approximately I grans per 6-iach pot. Other autrients-:.':. _ : ::'r

I used wore a,'nnonium sulphate and nitrate of soda applied at tÌ¡e above

j ratEo
: -:;:::_.:: -.-1'.:r_:._:-:j-:.r-ì sggding

-

' '..:

: ,.:. Itîe fol.loviag three methods sf EeEding were employedr
':.. ; ;.:::::::.i:::::: 

L Nornal¡ where the eeod wa9 Bogri in ro¡rs ín a bed or bfoadcagt ía

I 6-inoh potg aad covered a¡lproximatoly one inch deop.
l

I

2o Surfaee¡ where the soed waa sinpLy dropped oa the surfaco of tho
l: soil and prossed firnly into it. by neane of a fl.at objeot",-

3ò !Íhea speclfic numbere of viable Beede of the varioties woro re-

r quired ia mixturee tbe kernels were sprouted on blotters¡ in platee

; or petri dishes and then sowa as Ín nothod 1o
l

' I PL?nt Matería1

:: :r Studles were @de of geedlínga Ía tho one- or tno*lsaf etage aad
-,::,.t:,1, 

::t::;

::. .. . rarely in the three-laaf atager AlL deterninations were oade frsm the
-:. .,._-.:..:.:

priøÊ,ry shost or fro¡û the first loaf ¡ but ln sone experimente plante
:

had necegaarily reaehed the tuo- or three-3.eaf stage before reaotidne

could be determinedo

,:- .-'-t..: ñ-¿_Jr_ ^- rr^rt__5^, :::..ri Bþtalle Of MethOde
: 

_1': 
.-::'j:ì

.l the nethode used for speclfic tegte or experiments ar€ included

i ín sections cogering iedividual experj¡entso
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EXPERIX]TENT¿J,

Ïnaprelininarystudythevarietiesweroexaminedformorpholo-

gicalcharactersofsufficientuniformitytobeutilizedforidentÍfi-

cationpurposes'Someofthecharact'ergstudiedwerepuboscengoor

hairíneee of the young plants, type of auriclo' 'stern and' Ieaf colorn

col}ar¡.sizeandshapeofligule,leafvenationgnerveÊofcoleoptile¡

coLeoptile coloration¡ shape of leaf blade¡ fold of leaf sheatht hairi-

ness of )the leaf nargins and attitude of firet leaf'

tr Pubeecence

It¡ehairinessoftheyoungsoedlingsbecamoevidontveryearly'and

theyoungplantscouldbeclassifiedtwodaysafteremefgence'Although

the character varied somewhat under different conditions¡ the varietal
' 't : ':'"t'tt '

differenceè reEained relatively the same and no diffic'ulty was experl-
,: ,' 

:

onced in olaseification'

ifferencesweroobservedinlength¡number,anddjlgtribu-
..i.ti,. -,r,.,-., - ' l;:,:t:""' .: ,

tion of the hairs on the plants. Actual-gounts of the numùar -o{ hairg'
. ]'.:

pergivenareaofplantwerenotmade¡buttheplantswerellae.slfiedon
. ..' ,... :

the basis of an arbitrary scale of 0-10¡,0 being glabrous and-,.}Q.'heaví}y
,.. ... ..f,

pubescent. lohe leaf sheath was chosen,foÏ, ex'ttlttttron' altþe'ugh the

iäe'firet leaf night have been used wíth r'':""-i
upper surface of the blade of t 

,r ;,

eimi1arresults.....:.,.....''.'.'''..,'';''')',.]'
' ¡:::,. ,.

a spencer low powdÈ'bfäosúleir miorssco;ie,with e l"0x objoctive and
. .. i

1,2.5x oculars was useá iii'aäterrnining pubeecence. Natural sunLight is

'.:...'
perhapo the beet *ourse,ãf'light in making such a classifieation' How-

evgf,¡ since a largo 
tpait'of the uork was done at the time of the year
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shen natural sunlight was at íts.ninimurn, a system of artifÍcial light-

ing had to be enployed.

A micrsecope lamp was used in conjuntion with the binocular and

found to be quite adequate¡ but eince it was necossarf to pulL up the

plantel thie nethod could uot be used in checking pubescence in purÍty

teeta in which ít uae neceÉrsary to grow off-type plante for further

study. For this purpoÊe a focusÍng flashlight case uras fitted with a 6

ampere bulb and power was supplíed, by means of a reducer and a snall

toy transformer¡ from a 110 volt gneenhouse socket' Since it uas nec-

essary to check each plant for puboscence only to deternÍne whether or

not it uas within the líroits of the range of the parent variety¡ the

líght was pa6sed behind the plants and the plants we.le examined through

a large 5-inch reading g1ass, 0ff-typos could be dotecteil very oasily,

and approximately one thousand plante could be exam:ined in ons hour.

In bríght suntightr &nd accurate eeparation of the glabrous and nearl.y

glabroue from the rpubeecent plante could be re'de wíthout a 1en8.

In the work on identification teats, the separation for pubescence

was made by meane of a sma1l hand lens or the naked e|or All determina-

tione wers checked with the bínocular and relatively few corrections had

to b e nade.

fable 3 shows the frequency distributÍon for each variety anC ths

varietios are arranged in order Of increasing pubeggêIlrlê¡
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the bread wheats qrere readily divlded iato four groups by this

charaoter. t?rese nay be defined as nsarly glabroue¡ slightly pubescent¡

rcderately pu.bescent and heavíly pubescent. Íhe variety Red Bobs ie

ehoüßt in tbe moderately pubeseent group but under different environment-

al conditione would probably fal.l ín the elightLy pubeecant groupr

Figuree I to 4 ebow the leaf Eheathg and gtems of the variEtiee

arranged ia the following order¡

Nearly
GLabrous

SIÍghtl.y
Pubeecent

Moderately
Pubescentæ
Red Bobg

Reward

Garnet

Heavily
Pubeeoent

Renown

Redmnn

Regent 975.6

Regent 975.26

Rescue Relianee

S,pex trfiarquis

CaauE

thatcher

Figure L Pubescence on Leaf

ar Reseue¡ b, Apex.

eheath a¡rd etem. Nearly glabrousr



fÌgure 2. PubeEeonce

b¡ Marquiel cr Ganue¡

-13-

on leaf sheath

d,, TtratcherJ'

and'stem. SlightrarReliance¡ - \
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Figrlre 3r R¡beecenco on leaf sheath and stem. Moderate¡

a¡ Red Boba¡ b¡ Reward¡ cr Garnetó



Figure 4. Pubescence on leaf

b¡ Redna,n¡ c, Regent 9?5.6; tl¡

¡l E-

eheath and stem. Hear4r: a, Renown¡

Regent 975.26,
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Ibe pubeocence groupc nÞy be fr¡rther gr¡bdivideil on the basíe of

flre longth and dístributioa of the hairs¡ ae ehorn belowo

Near1v Glabrous

Bescue ertrenely short aad eparsec

Apex short and sParee.

SIiEhtIv Pubeseent

Relíanae Ehort and moderately Bpå.rsoc

lilarquis nixed (Ehort and extrenel.y ahort)¡ noderately epareer

Canus aixed (ghort and extremely sbort) ¡ noderately sparse.

thatcber ehortr fewr

Moderatelv Pubescent

-

Red Bobe ghort aad fiaer few¡

Resa¡d mixed (tong and ehort), nany.

Garnet mi¡red (nediun a¡d ehort) 1 nany.

Heavily Pubescent

Renorr¡a long¡ vory &å'nYô

Rednan long¡ Torf flranlo

Regent 975.6 nÍxed (fong a¡rd nodium)¡ very ûarlr

Regent 975,,26 mixed (long and nedium) i very @'tlyo

lT¡e hairs of the uppor leaf gurfago wore used by ÍIarringtoh (?)

ín differentiating Reward aad ùfiarquisr t{e found that on Marquie the

hairs were uEually ln single rows al,ong tbe rídges¡ whiLe on Reward

the hairs wÊre usuaLly in threo rolre¡ with the hairs of the eentre

row longer than those of the other two rowsr

6ince thiE characteristic could only be observed in bright sun-

ligbt arid"tÉe pubescence of the leaf sheath wae consídered to be easier
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to deternlne¡ the nr:mber of rowe of hairs on the upper leaf eurface

has not been ueed in this study. Phstouicrographs of. crose-sectione

of the leavee of each variety arð:,shown in Figuaca 5 to 13. Theso

have been included to indic*e the length a¡d dístríbution of the

haírs on the upper a¡d lower leaf surf&cêa¡ which are believed to be

comparable to the haÍrs of the leaf eheath.

I?re durum wheats ln goneral uay.be considered to bo glabroua

although one occasionatly fínds plants which show a few hairs.
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b..

Figure 5o CrsEs-sectionE of leaves showing hairs on npper and Iowôr

leaf surface¡ ar Rêscue¡ b¡ Àpexo

8.¡
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ab

ì

L

bo

tr'igure 6i Giossåsectione of leaves showiag hairs oa upper and, lower

le¿f aurfacoi,, âr RelÍance¡ b¡ [úarquiso
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c*

bo

Figure Tr Crosa-sectionE of leaves showing hairs on upper and Lower

LEaf eurfacer ar Ganugi br fhatchern

âr
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EL¡

b¡

Figure 8r OrogEi¡eections of leaves showing haire on upper a¡d Lower

leaf surfacec a¡ Red Bobs¡ b, Reward.





aâ3*

b.

Fågure 10r trogg*s€ctÍons of leaveg shoring hair on upper and r@,er

leaf eurfaeec e¡ Rednaa¡ b¡ Regentrg?b.6.

âo
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I

l

I

1

_bt'l

Eignre lLó 0ross-Bections of leaves showing hair on upper and lower

Ieaf gurfaceo a¡ Regent 9?5.ã6¡ b¡ Pellssierr

lo,
"e

, t¿ t¿!..'
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ar,

tr'igure 1år SrosE-Eectioae of

Ieaf surfaôer a¡ Golden BaIl¡

b..

leevee showing haire ou upper and

b¡ l&iadumo

Lowôr
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Lr

b¡

.""Figure l3j erogs-seetion of leaves shouing hairs on upper and lower

leaf,-surâacer a¡ Stewarti br Carletonr

I

I

I

t.-,

ìt

Zãê.
-.Ìr:.q"

't;s"
';ì,.i . , q.

+{.'
'li

,bT

fiiñs.ì- "

$å{'"r-'

,,Po,r' ''*'c'
'i i*'1, Ì
, î¡,, i :'..
'. rì.

l:!s .*
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bå

Figure 1,.4r êlabrous loaf sheath and Btem. a¡ Pelíssier¡ b¡ Golden BaIIo
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b'

FÍgure 15i GLabrous leaf sheath and

c r Stewartr

a, MíndÌ¡m¡ br Oarleton¡stenr
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2. Coleoptile Colorqtþn

It is sell known to ceroalísts that the varieties¡ Renown and

Â¡lcx¡ pnoduce reddish colored eoleoptiles under some field and green?

houee sondítions. I{owevorr in the prelirninary study only an occagional.

plant of these varieties showed a definite reddísh tingen the color

qtas on the nerves of the coleoptile. This character could not be con-

sidered sufficíent1y uniform to be characteristic of the varioty under.

.all conditione. Tles <ither varietíes of bread wheats produced coleop-

tiles of varying shades of green. The variety Goldcn Ball produced a

dark greenish-brown shoot r¡shieh showsd cfoarJ-y through a colorless

coleoptiLo¡ this character was reasonably uniform. The other durr¡n var-

ietieg produced.coleoptileg of a nore yellor,vish-green. The variation

in color was as great within a variety as betwoen varíeties.

The characteristic coLoration of Golden Ball hae besn described

above and it should be pointod out that the coleoptile is colorless¡

the shoot wíthin the coleopti'Ie sheath boing colored. Thie condition

should perhaps be referred to as early oeedling color rather than coL-

eoptile color an<l hae bean ineluded in thÍs section for the purpose of

comparison with Renown and åpex" On the other hand¡ the color of Apex

and Renown is in the coleoptile itsolf¡ the characteristíc color beíng

a reddish tinge with eome brown for Rènown and a mtrch deeper reddish

color for å.pcx.

$inee the coloration of Renown and Apex could not be considered

gufficientLy uniform to be characteristic under norroal greonhouee

'.1:,'¡,ljl::,r'.'
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temperatures it was decided to conduct a eeriee of experimentg to

determine under wbat environmental coaditíone the eharacter would

þe conotanto

The first experiment oonsieted of growing the 18 varieties ia

soil and sand. under continuoue artificiat light ¿nd natural dayl.ighto

Ihe greeahouse tenperaturês were norÍä"l', 65o to T0o X'.

fa sand¡ with and wíthout artifíciat Light¡ no variety producecl

eoleoptiLe pignentation. Golden BalL gave ite eharacteristie coLo¡'o

In eoil Rsnown and û.pex gave ver3r slight coLoration u¡hich was not

sonstantn '' Íïte effect of artificial light appeared to be negligibleo

Tk¡e sêcoad experinent was dooigned to corapare the fi¡ur varietiee¡

Renown¡ Âpex¡ Goldea BaLI and Regeat 975;6r grown in peat and in eoil

with the follorrlng fertilizers¡ arnmonit¡n phoephate (fe-aO)¡ armonitm

sulphate and nítratE of sodac Nornal aRd surface sowinge were aLgo

conpared. llro eets of each were prepared and pLaced in separate green-

houseeo One greenhouse had a southern expoguro and the natural ligbt

eònditione nere superÍor¡ the rsof of the other waa covered wiüb errouc

The average tenperatures rere 59o f. in the former and 58o tr'. in the

lattero
' Ia general the coleoptile colsr waa green for alL varieties wíth

Go1den Bal,L showÍng a very slight brownish tinge whon fertili¿erE uere

used. There aþpeared ts be varietal differences but these were Yery

slÍght. Ilowever¡ a few plants of ,å.pex ghowed some reddígh-brown pig*

ment and one plant ças intensely rod in the a¡monium phosphate (fe-e0)

treatnent¡
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the nsrves of the coleoptile {ere a darker shade of green than

the other parts of the shootg. When grorn ín peat the coleoptiles were

color.lees with Golden Ball showing yellowíeh shoote ùhich turned green

about five days after eßergencec

fn a third exporimont four geries of the complete set of variotiee

were employed. One series inas grown at a nean tenperature of approxÍm-

ately 650 tr. â eecond series was grown at a moan temperature of approx-

inatel,y S4o f,'. îhe third series was gtartod at a low temperature (S+9)

and kept there for ?4 houre¡ then transferred to a high tenperature

(65oF.) tor 24 hoursá Thie procedure was followed until five days after

emergongÊo À fourth eeriee was conducted in a similar naaner except thd.

it wae started at a high temperature (65otr.). Notee wore taken daily

and the percentage of plants showíng characteristic color wae calcuLated

from the total number of plants that emerged. Germ:.nation was very ir-

regular with alternating temperatures.

In the eerios grown at 650 F. only 9f. oî the Renown plants sbowed

reddísh.pignentation and the eol-or was weakly developod being only a

elight streak along the nerve of the coleoptile. fhs color of Apex was

quite eiúilar but 1.3.95f" oî the plants sholred coloration. Oolden BalL

ehowed its cbaracterÍstis color in only 28.88fr of .the pLante.

In the sories grolren at 54o F.¡ 35.L4í) 50.79/. and 85f. of the plante

of Benown¡ åpexãnd Gölden BaIl respectively showed tneír characteristia

color. lhe coLor in each variety wag Well derreloped. One to three

plants of each of the following varisties¡ trúarqui'sr Bgd'Bobst Beocue¡

Rednan, Reward. and Garnet rhoued a weakly developed reddish gtr"e¡I

aloug the nsrve of the coLeoptile. )
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rn the seríee started at a low temperature (s¿o F. ), Golden Barl

was the only variety which developed charaeteristic color and this wae

ueakly expreesed id LLfr of the plantsr

In the Eerieg Etarted at a high tomperature (650 tr'.) the eharacter-
'istic eolor developed in Renown¡ Apox and Golden BalL. these varíetÍee

produced the followiag pereentage of eoLored plants, Bs, 5? aad TL re-

spectivelyo À few plante of trrtarquis¡ Red. Eobs¡ Reseue¡ Redqan and

Garnet gav6 a s{mi}at' result to that in the seríee uaintained at 54o Fo

Ilnder conditions of I,ow tenperature thie charaoteristic soloratioa

appealE to reaeh ito ¡aaxÍnum development three daye afùer emergence,

renaíning eo'rgtant for abor¡t. one day aad then etarting to disappear;

r.t higher temperatures it rêaches its maninrum development tco daye

aftor emergenee and starts to disappear the follouing dayo

It had been obEerved that a eingle kernel of A¡rex which was waebed

to the eurfaoe by uatering produaed an intenoety corored shoot¡ For

this reaeon it wae deeided to uee surface sowingor

A fourth experineat deeÍgned to shou the effeot of right on the

erpreseion of eoreoptile col-or with eurface eeeding wa6 conducted.c

One hr¡ndred seadg of each variety rerê Eosa on the surfaoe of the soil
Ía 6-ineh potsj Ttre pots were plaoed in pans of water oa the greea-

house bench anrÉl moiEture uras supplied to the kernels by the eapíJ.tary

actÍoa sf the Eoir. Four condítiong of Light were empr.oyed, neoery¡

natural daylight¡ eontinuoue artifieial light¡ dayright supprenented

with ultra vioLet exposure and complote darknees. Ttre mea¡ tempere-

ture duríng the oxperiment was 66.00 Fo



-33-

.&rtificíaL Light was sup¡rlíed from 500-watt blazda lslnpE lowered

to rrithin 3O-inchee of the top of the greenhouee bencheEr

urtra vioret ligbt was suppl-íed from an n.å,lpíne Bun lo.FÉ of the

qlrartz mereury vapor typeo fhe lanp wae set on a stand in sueb a m¿utÕ

ner that the ceatre bracket of tbe reflector uas 2S*inchee from the top

of the greeuhouee bencho Ten mínute e:(posureE were given in.the norning

and afterngon eaeh dayo Sùx pote were Írradiatod at once Eo as to ia-
Bure co!Ðlete coverager

lhe kernele conr'enced to germinate two days after eowing and notes

were takea dailyc lffhen pLants shoreed eharacteristio color they uere

pulled and the nr¡mber recordedo

lable 4 EhowE the percentage of planta showing characteristie colá

eoptile oolor for the experi-nent aud also prosenta data for a nornal

eeeding grown at a meen tenperature of E6;0o F. and a eurface eeeding

grogn at a mean temperature of 69.00 F. ru general the mean tempora*

ture of the test under csntiauous artificial líght would be one to two

degreea tr'. higher than the mean temperature of tbe resainder of the

groenhouse for the period of the exporÍnento Th€ varíoue phases of

thie experiment will be discuesed uader se¡nrate headingoc

U13ra vislet lisht

lhe treatnent with ultra víolet l.ígbt produced greater intenaity

of eolor í¡ all plante¡ but the characteristie color of Renowa, apex

and GoLdeu Ball appeared to be BupproEged ia so far ae the nunber of
plants developing the che.raeteristic ras concernedo lbe variety peLis-

eier failed to develop reddieh pignent wíth thie treatneato Since only
one test was condueted at only oae period of exposuro no definite con-
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clueion as to the offect of ultra violEt light can be dràwn but under

the conditíons of the test the expression of the character sas not

Éufficíent to urarrant the employnent of thie method for identification

purposes without further studY.

fenperature

ûI1 varieties shs'f,ed a groater percentage of colored plants at

600 Í'. t:nan al 660 F.

^flrtificiat lisht

tt¡e addítíon of artificial líght to surface øeeding ghowed an in-

cr€ase of 'lf. ín the nußbgf of plants producing characterigtic coLor-

atÍon for Renown and t8S for Apex¡ whtlù PeLissier shored a marksd

decreqseo

Method of seedins

õurfaae eeeding at 600 F. Íncreased color over normal seedíng at

560 F, for the varietÍee¡ Rescue¡ Garnet¡ Renown¡ Apex and aII the

durume except GoLden BalL whÍch showed an Íncrsaee of l4/. wítin nornal

seeding. The varieties, Rerard, ÌÍarquis, Re1iance, Bedman and Regent

9'15,26 developeô some color under certain conditions but they must be

considered as segregates ¡ the result of natural crossing ín the field"

1¡he durum varietios other than Golden BaLI developed a rod area

at the base of the stem at ground level wj.th surface seoding. tshis

condition is similar for all varietiee aad therefore could not be usod

&B an Ídentifícation ciraracter.

Dark t?ranbor

Ttrie test gave a negative result rpith the oxceptíon of Golden Ball

which developed a very faint pink coloration in the Êtems. AlI other

varioties were distinctly yellow with colorless coleoptiles.
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The characterietic €arly seedring eolor of the variety Golden

Bal.l ie usoful as a,lr identifiEation eharaeter, ae ie the character-

ietie col.eoptile pigmentation of the varietieg Renowa and Aper. llss-

everr differerit conditíonË are required for tho naxinr¡m expression of

tb.e two characterietic eolorer

By ueans of thÍs character Reaówn and Apax can be se¡nrated from

the other bread wheate and Golden Ball frsn the other dr¡ruæ wheateò
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3. The Uge of

Johngon (to) found that wheat speciee and varietieq show a diff-
erent íal 

. t o lerance t iiwards ÐDll {;di ihlorodiphenol.tri ehloroethane )

. applied as a frpray. Leaves of sbedlings of .*,rnau!ka1 speLnars and
':.

Khapli developod à p,ronouncod chlorosie about a week ¿fter they wer6

sprayed¡ whEreasi.Xotai tfindun and EÍnkorn chowed no indication of :..i . . .,;o

chl.orosiso . Faiat cbLoroeis was npted on Marquis, Kanred¡ Kubankal

Acme and.Veraal. lIt wae thought.;therefore iliat thie metbod might be

of use in the prqeent etudy.

An exBerimeat was designed to determine the varietal reaotíons to
DDf and Zr4'Ð (dicirLorophenoxyacotic acid) when ussd, as sprays. Solu-'-ì ì
tionswereEadeupasfo1lowstoneounceofpuroDÐ1powde"*'"d¡e=

solved iniL¡000 c.Go of 95[ alcohol. Ton c.c. of this etock solution
urere diluted to 200 ö.c. with water after adding s c.c. of aerosor.

x'Íve grams of 2r4-D were dissslved in one galLon of wateno

, Four plantÍngs of the eighteon varieties were øade in 6-inch potø
' anc the plants woro sprayetl stightty bef,ore tho appearance of the eecond

' Ieaf¡ or fi-ve to gsvea days after energenèe. Íbo seríes were sprayed

wíth an alcoholic solutíon of DDT and the othsr two s'eríe" r""" used as
..a contror and sprayed with tho sane solution except that no DDT was

present.

Chlorosis comnenced to appear about five days after oprerying and

was quíte pronounced on Renown and Apex. [.ívo days ].ater the prants

çere classified¡ varietal differonces were'dietinst. ltrc control plants

did aot develop chloroeis. Íhe folJ.owing scale was ueed in classifica-
tion¡
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0. No chlorosis evident.

I.. Tip of first leaf showing chl.orosig.

2. Less than one half the area of tho first leaf showing chlorosis.

3. One haLf the area of the first leaf showÍng chlorosis. ,,,,j,,,.,.,,.

4. l[ore than one håLf the area of the first lsaf showing chlorosis.

5. the entÍre area of first leaf showing chlorosis.

6. ltre fi-rst leaf drying up and dying. :..:::j:.:
.::...: ì.:..-j:'.::

'l . fre firet leaf, drying up and dying with the stem showÍng eome effect, ':::':,:t::,':;':

...,.)....8. Etome more severely danaged than 7. :-.r.'. r- 
".'-:

9. . Plant severely danaged and dying'

l-0. Flants dead.

Tbe average results of the two replicatos arô given in table 5 in

which the mean rating is based on the above scalo of 0 to 10.

Figure 16 shours a comparieon of affected leaveg and normal leaves

of Apex¡ Renown and PeLissier.

Itre extent, ts which the varieties can be differentiated by DDII

reaction aLone íe indicated bolov.

Bread Wheats

All or noet plante shlorotíc. . -: r. -:'
: r ....-:..1....'.

Heavy chloroeis. Garneto '.'t' 

tttt 
tttttt.:':tt

Moderate chloroeig. Apex¡ Renown.

Àbout haLf of the plant 
_:..::.::j.:.::
:: :: l-: :::-::::::::.j:::::chlorotic. Reward, Rolf-ance.

['ewornopIantsch1orotíco.Reecue,Regent'975.6'Regent975.z6,

Thatcher¡ Rod Bobs¡ Canry
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.â,LL or nost planta ehLorotíe.

About half of the ple.nto
chlorotic¡

Few plantE ohloroticr

-40-

PeU.sgierr

0arletoa¡ dolden Balt;

Stewart, MÍndtrme

.[ 6{nrle¡ experimeat uas csnduated using 2}-Ð as a spray bt¡t

there r€re rro varietaL differenees and the general effect of the Epray

was negligíbler
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4igure 16* ChLorotie leaveg (}'ef.t').: a¡d normal leaves (right).

a¡ Apex¡ b¡ Renou¡n¡ c, Políssier,

O'.Èì.€ùr

TffiE HJffiåVER$BTY ÛF ffiflffi{T8BÄ

¡*IBRARY
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Reactioa of varietieg to EDT.

Variety Mean percentage of plantb Mean Ratiag
showing chlorosig

Thateher

Regeat 975.6

Regeat 9'15.26

0anus

Ìlarquie

Red Bobe

Redrnqn

ReEcue,:

Eeward

Rel,lance

Renown

Apex

Garaot

üÍndun

Stewart

Gold.en BaIl

Garletoa

PeLieEier

000

0.0

0¡0

0.0

0r0

0.0

0.6

9.6

49¡2

42.2

90.4

99a2

100.0

9rI

20.3

3A.4

46.0

loo;0

0.0

0n0

0r0

000

0'0

0¡0

0.01

0oL,

0.¡[

0.5

2ç'î

309

5"2

0rl

0.2

0.4

0.5

a.5
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4; Àuricles

I?re auriclee of â00 plants of eacb bread wheat varÍety wero

claeelfied iato typee on the basiE of eiaeo Sínce nany plaate of

all varieties produced a d.ifferent type of auriele on each eidte of ,: ..

tbe p1ant, 30 elasses were ueed. fireee have beea grouped into five

elaseee in Table 6r the loþer auricle was considered as typieal
,..:...

for a plantc 
,.,

the pS.ante wera grou¡n under various ceadítíons of temperaturo :

., -'

and natr¡ra1 light but each variety sas rêpr€sented under oaoh set of "
conditíoaeo In general ít was fot¡nd that the type varied consider-

ably with conditions and with the vigor of individual plante. Table

6 gives tbe resulte of the clagsification and alEo presente a nunerí- l

cal mean for eecb varietyr

Ia the variety Garnet oaly Ltfl of the pl.aate produced auriEl-eEc 
t

However¡ a fringe of Ena}l cilia Eas generqÌly present on the edgeo 
i

.

of the collaro In aLl other YarietieE TAþ or nore of the plants prop

duced auricleE and tho charaeter u¿g therefore esnsidered to be reli- 
,,,

able for the identification of Gar'net¡ Al+,hough the variety Rerard ':'
,t. 

t 

-,

showed eonsiderable varÍatíon in the type of auriele, Tfi of the planto ,: '

produced auriclesi Íheee were generally folded betseea the eheath and.

sten, Ttris conditioa appeared tir be quite eharacteristico

In addition several vårietíee produeed one or more spike-líke 
. :,

''
bairE on the coIlar sr ar¡ri.e1ea. Figure 17 ehowe thie charasterigticr

Wl¡ea used i¡ conjunction with one or msre of the najor characters¡

the divieÍons outliaed below gave a reliable indioation as to varietyc
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Clagsificatioa of ar¡rÍclee
for 200 plante of each bread sheat variety.

- - -ii1-:lî'::1äi:

lvoe .Absent
Rr¡df -
aentary Short

Inter-
nediate Long Percentage

plante rith
ar¡rlclegoNumeríca1 Value t 2 3 + 5 Mean

Varíety

Garnet

Apex

Red Bobe

Renoun

Redmar.

trtlarquia

ReLiance

Canug

Regent 975.6

Regent 9?5c?6

Reuard

Regcue

lbatcber

145

60

60

46

48

+,7

++

+6

21

2L

33

T

27

33

41

35

ZL

LZ

44

24

19

22

I

16

14

31

22

82

92

5+

100

90

92

105

89

u5

99

100

tzz

14

11

35

33

14

29

¿3

39

z4

3¿

43

19

3

2

4+

1

5

\z

T

29

22

2ø

36

1

1o4

2o3

2"3

3.1

2o'l

z"+

2.7

2n6

z.T

3"1

2"9

1.9

2cT

1I

?0

TO

T7

16

7'.r

78

77

90

90

84

9rl

8T



t'ígure 17. spike-like hairs oa auricre or cor.rar of Ttratcherr
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Auriele ueually absentr cilia preeent Garnet

AuricLe preeent on approxínately f|,f" af plants¡ 2-5 Epike-Like hairs

on auriel€ or eollar... Red Bobet â'pex

.&urícle preseat on appror(inately 78f" of plantse spike-t'ike hairs

inconspicuous or wantÍ:rg. " ' Reaoun, ts'edm'n

1-3 Epike-like haíre on auricle or eolLar .. trfiarquíe

1-2 epike-Like hairs on auricle or col.Iar¡ sometimes wanting...

.. Relianee, Canue

Aurícl,e present on 85 to 90 percent of pl.ants¡ spike-like haírs

inconspicuous or waatiag...... Reward¡ Regent 9?5"46t Regent 975"6'

B-5 spike-Iike baire oa auriel.e or eollar......fhatcher¡ Rescue

It wae for¡¡ld tha.t the durum wheate do not produee ar.¡rieLee þllt

Mindtru¡ Carl-eten¡ Stesart aadrto a legser degree Pelissier and Golde¿

Ba1l-have cilia Einilaf to thoee of Garuot.
,
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5¡ Attltude of Fírst SeedLing teaf¡

Í?re position of the first seedlírtg leaf should be coneiderod of

minor importance 1n the identífícatioa of variotiee. Although in a

fsw varieties thie leaf tende to fal-L formf.ng an angLe of 90o or rnorê

wLth the stem, ae ít is easily foresd to thie posftion in the watoríng

, of the planterconsiderable cåre should be exerciaed ín making an estí-

nate of the eharacter* ft is not congiderod useful, for single plant

ldentifieations but gives an indicatíon whother Regent, Garnet or

Reuard is the prevailing variety. It:'.is perhape significant that the

Leavee of Regent 9?5o46 appear to fal-l- I to 2 d.ays earlíor than those

of Regent 9'15'O6 and the character nay be of greater value than the

present study indicates.

The character appeared to be reasoaabLy conetant when the varíetÍes

uere grolrn under different conditions and estLmates were made sn the

baele of a scale of I to 10¡ erect l-Eaveg being scored as 1¡ and fully

drooped leaveE as L0¡ Tab1e 7 gives the results of six readlngs taken

12 to 14 days after €rnergonse. By thLs character the varieties nay be

divided. lnto the following groupsr

Bread Wheat

E?ect

thatcher

Apex

Rescue

Renowa

Red Bobs

Internediate

Redsan

Canue

Re!.iance

Xrlarquie

Drooned

-
Garnet

Regent 975.6

Reward

Regent 9'|5.26
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Durun Wheat

Ereet

. PeliesÍer

Go1den BaIl

Internediate

Minduu

Sterert

Sar1etoa
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llable 7c Degree of droopíng of fírst seedling leafc

Varíety Readings Mean

thatcber

.å,pex

Reseue

Reaow¡

Red BobE

Redran

Cauus

Relianae

!f,arquía

êarnet

Regent 975;6

Renrard

Regeat 915'26

Pe}[sEier

Goldea BaI'l

[l[indun

Stewart

Garletoa

I

T

I

3

I

3

2

?

¿

I

T

I

I

I

I

3

3

3

I

1

L

2

I

3

I

I

I

6

I

I

I

I

t

I

t

t

I
I

4

z

4

4

3

5

6

I

T

T

I

I

T

5

5

5

I

1

I

z

2

q

+

4

5

I

I

I

I

1

1

4

4

4

t

I
I

z

I

L

I

5

6

2

I

I

I

1

2

1

I
5

t

I

I

z

5

4

3

+

5

T

I

I

I

1

1

5

6

5

Iog

loO

1o7

202

2o3

3.¿

3¿3

3.5

+.2

6o?

T.8

g.e

g.l

1.0

ua

3o2

3.3

3¡8
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6. Othor tbaraetere

Ttre nt¡mber of reins (vascular buadlee) in the seedllng Leavee

v¿ries soeerhat at different etagee of growthr br¡t the varietal diff-

ere&cea sEre irot congtant osi.B to the variabilíty withín varíetieEc

I1re nt¡nber of veins (vascul,er br¡ndleE) in the eoleoptilo wae

conEtant but there sere ao varietal dÍffereneeEr

the haire of the leaf nargine were found to vary in n¡mber¡ eizê

aad leagtb o¡l dÍfferent variotÍes¡ but the differenees were very minà

ute and were not recordedr Tt¡ere wero no dietiact varietal d,iffarencee

Ín the ehape of tbe leaf ÞIadeEc

fre fold of the leaf aheath wae founcl te be sonstaat and eiñ'ìlar

for aLL varietiee.

fhe eize and ehapø of ligula and sollsr were fouad to vary sl.ight-

Ly but the variabùIíty sithi¡. yarietiee tae aa great aE betweea nariEtire,gc

lbe coLor of the ete¡aa and leavee waË found to vary eoasíderably and

tbe rslatíye varietal differeneee were reasonably constant¡ but the color

yaried under dÍfferent ftght intensitiee and waE difficult to defínec

t[oreover¡ tbe dif,ferenqes that would þe useful sere found to follos

closely the ¡rubescence glôupÊo Since puboseence wae thought to ba aa

eesl,er eheracter to werk with¡ the differences in eolor rere not ree

cordedr

Fsr the reagons outlÍaed 
"Uove 

these characters were not utilized

in the practical identifåcatíoa teste oonductedo
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?. Varietal Descriptions and Kevs for the Bread and Durum Wheate

lable I prescnta a suüutrary of descriptions of varieties in the

aeedling stage. rn.thig table pubescence and tho length and distri-

butÍsn of the hairs are listed separately for convenience but they

should be used together. tr'ollowing Tabre I are keys¡ based on mor-

phoJ.ogieal. characters and ÐDT reactione¡ for idcntif¡ri¡¡g varieties

Ín the eeodting stage. rn the preparation of the tabre and keyo the

use of measurements has been purposery avsíded wíth a view to provid-

ing a rapid means of identification. In the uso of quantitive terme

euch as .shortfr and llJ.ongË (without defining then by actuar units of

measurenent) it is assumed that the operator will set up approxíraate

nental standards by comparison urith eeedlings of known ídentity.

In the ídentification of unknown samples it is recommended that a

prelininary ora.uinatíon of kernel characteristícs bo made¡ ae outlined

by Petereon g[ aL, (tZ). thíe wilt generally give an indicatíon of tbe

va.rloty or the predomínant varisty in a nixed sample. ltrie proceaurc

followed by a study of the seedling characterietics should result 1n

accurate identifisat ion.
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gharasteristios of bread and dun¡¡¡ wheat varietios.

Charaeteristie

Variety

Rescue

Apex

ReLiance

tÍarquÍe

Ganue

ïlmtcher

Red Bobe

Rørard

Garnot

Renowa

Redman

Regent 915]6

Regent 975.26

Mindum

Oarleton

Stewart

PeI.:[esi'er

Gold.en Ball

lfost ÏIseful

L, 2, 5¡ 6.

I, 3, 4c

L, 2¡ 5, 6o

1r 2, 5, 6n

L¡ 2¡ 5r 6.

51 1r 4t T.

1¡ 3¡ 4r

lr 5r 7, 4"

L¡ 2, T¡ 5t

1¡ 2r 'II 5o

11 2r 5¡ 6.

rr 2r 5,6,

1r 51 4¡ '1"

*.

ã

Leagth and diatrie

Erect

Intermediate

Inter¡aediate

Intermediate

Erect

Erect

Drooping

Ðnoopíng

Ereet

fnternediate

Ðroopingl
later

Droopiag,
earLy

Internedíate

ïntermediate

fntermediate

Erect

Erect

I Preseat 84[
Generally folded

Moderate
chlorosùe

Yery slight
chlorosis

NiI.

NiI.

sLight
shlorosie

S1ight
chlorosie

S1ight
chloroeis
Modorate
chLorosis

Slight
ehlorosis

Spike-like (2-S)

Spike-Iike (f-+)

Spíke-like (t*a)
sonetimes wanting

Spike-like (1-3)

Spike.'.Iike (t*a)
sometíneg wanting

Spike-like (Z-S)

Spike..liko (å-S)

fnconspicr¡ous or
uanting

Gilíate

Inconepieuous
or wanting

Inoonepícuoua
or wantí'g

fnconspieuoue
or wanting

fnconspicuous
or wanting

0iLiate

CíLiate

Ciliate

üsuaIly wanting

Ilsuall-y wanting

Green

Deep
Reddísh

Green

Green

Rdddl-Eh{+
brown

Green

Green

Greeu

YelLowish
green

TelIowísh
greetl

leLl-owish
green

IeLLowish
gre6n

Golorless¡
stem dark
greonish-
broun

Extreuely short
and eparse

Short¡ Bparoe

Short¡ moderatelY
gparBe

ì[ixed (Ehort aad
extremely short)
roêerately sParso

Mixed (ehort and
extremely short)¡
noderately sparse

$hort¡ fev

Short (fine)¡ ferr

trûixed (tong and
ehort) ¡ marry

Mixed (nedir.m and
ehort)(uaediun pre-
dominant), ¡¡any

Long¡ very Eeny

Longr Yery ûany

trfixed (long and
nediun), very r¡e.ny

Mixed (long a-nd
nedinn), very nany

None

None

None

Nono

None

NearLy
gLabrous

NearIy
glabrous

SlÍght

sLight

Slight

!ûoderate

X[oderate

!Íoderate

lleavy

Heavy

I{eavy

!Ieavy

Glabroue

Glabrous

Glabrous

Glabrous

GLabrous
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Key fsr Seedling Ideatification of
Bread Vtrheat Varietieg.

Ac Leaf sheath nearly glabrouso

Bo Coleoptile with deop reddieh color . . A,per ,, ,,, 
,,.,,,

-: .: . :.:.: .

BB¡ Coleoptife without d.eep redd.ish eolor Rescue

ÁAn Leaf eheqth slightly pubeeeent

Br Àurieles or colLar with 2-5 spike-like appendages¡ hairs
(pubescence) short¡ feu ..... ¡..o.......o fratcber ,'.,..'.i:.,..,,,

BBr Àuricle or solLar v¡ith l-3 epíke-tike appendages; hairs 
: :::'i' :i:.:

(pobescenee) mixeat (short aad. e:rtrenely enortl, noderately ,':','.,,,',,,'.,

sparEe. ,..... li[arquis '-:':: ; :

BBBo Auricle or colLar with l-â spike-Like appendages, aone-
timos.wanting.

Co Hairs (pue'escenee) shortn moderately sparse.oRoliance '':
0G. Haírs (pubescence) nixed (ghort and extremely short)¡ '

noderately spareê. ..è....... .......r Canus

Àå4. Ioaf eheath noderately pubescsnt.

Br Auricles usually presont, :

Or Auriele usually folded betvresn leaf sheath and. stenoo
.o.....¡... Rgward

gßà Auricl-e or eollar with 2-5 epike-Like appendageE , . "; ,,,'.,,,.,,r.
. . .. t... " Red Bobg i: r'''" :

..._. ::...:

- ;,, . ,.',,t." .i

BBo AurÍele absent (rarely present) ...........,....oo Garnet',:.1,.:,',,
AA.â4. Leaf sheath heavíIy pubescentc 

:

Er ColeoptÍLe with reddish-brown tingê ... . Renorra

BBo Ooleoptile withont reddiEh-brown tinger 
:,,,.,',,.i,1,,.
''' ' l't:' 

:

Gn Haire (pubeecence) Long . . ... .. Redman

GC. HairE (pubescence) Eixed (long and ehort).

D¡ Firet leaf droops (ear1y) .. .. . .; Regent 9,î5o26

ÐD;First1oafdroopE(¡.at9r}.........Regent9?5c6
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Key for Seedline Identifieatíoa of
Durr¡m ¡frheat Varieties

Early eeedling color dark greeniEh-broum.....,... .. Golden BaLl

Early seedling oolor yellowisb-gro€rl

B. Chlorosis fron DDT noderate ..................io pelissíer

BBo Ghlorosig fron DDT slight .. . . . .,Minduin, Carleton¡ Stewart
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8. Reactioég to Ðigease

rn a review of the riterature on tho eeedring reactions to eten
¡uet of wheat Puccinia Eramínís Ibítici. Erkss. and ¡Ienn. Ít wag found

that tho eeedring reactíonE of a few of the varieties included in thiE ,1,,,, ;

study were not reported and that for some of thoee repgrted¡ straine
dífferent frsm thoee noü¡ under consideration¡ |iad been used. îests were

uade to determine the typicar reaction of each variety to severar physÍo- ., ,,.
i :_. . .:_
:.'-:'.:;
,..,_.Logic races of sten rust.

The aoodJ.íngs were grown in 4-inch pots and two determinations wero ,..,.:,

made for each variety to Each race of rust enployed. The eeedlíngs werc

inocurated when the first seedring re.af was werl developed; about seven 
t

days after emã"gence. Ttre tffinger nethodð of inoculation was used. Fol- i
I

lowing ínoculation, the plants wei-e placed in noist chambere for 24 hours , ,

after which they were placed on the benches in the greenhouse where they
renained untÍl note.s were taken on their rust reactionso

I

Ttre system used in record.ing the types of stem rust infection wae l

that originally devised by gtaknan and Levine (fS¡ a'" deecribed by ;

flohnson (9), and is as followsi .,.'.,.,,
.' ..'t _:

.: :l::Type 0' Host iümune. No uredínia are forned¡ hypersensltive frecks are : .,',:.;,;

frequently present. The reactíon ie then indicated by É0¡É.

Ðpe r. flost very reeístanto uredinia are minute¡ each being surrounËÕt

by a well defined necrotic Lrêâ¡ :.
r-- ra. ,t,l,,t,llYpe 2" H0ä{ir¡noderatÕU rcgietant. Uredinia arq small to modium in si,ze¡ ' '

andarecorrmo¡iI.yfoimdinie1and,org"e"ntissuesurroundedbynecrotic

haloo

lVpE 3. Ilost noderately susceptible. Urcdinia are medium in size, and 
- 

''
' :: ::'' 

.,t,,' ,
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do not coaL€sce very froquontl$r Eypereensitiveaegs ie abeent¡ but

the puetules may be surrounded by ehlorotic Er€asç

$pe 4c Host very susceptibleo Urod.inia are Large and generally

confluento Eypersensitiveness is absent, but elíght chloroeis may ',.,
.-;:::.'.::

aeconpany pustuLesr

1þpe Xr !-T-ost reaction heterogeneoua. tÏred.inia oa the eaße leaf vary

Ély all the types of infeetíon are found. oceurring to- ', 
,,in size¡ frequeatly all the type

gether on the ea.Be leaf. ;:.:""i

ÎÏre stgns (+) (-) uere used to indicate quantitative variatione ,:,':.:

ia the above typesc Owing to tho fact that this eystem of reeordùng

ie not fa¡niliar to aLI pla,nt breoders, tb.e symbole were translåted
:

into tems of resietance and sugcepttbility ae ehowa bElow.

:Infection Type d,bbreçiation

Oand0¡ :

1¡ 2-¡ â Reeistant R

. â+, I Hoderately Reeistant Ìß

3-r 3 Moderately Sueceptible fñ¡

3fr4 Susceptibte S ,,;,,.' - .;

Ttre work was started oa the 20th of October and ooupleted on the '".","

83rd of Januaryr Durfng,this period eftthe uinter¡ envÍroirsontal eon*, ''" "

d.itioaE for the development of stem rust are knosn to be poorc Neatby

(fa) fou¿d that tmder greenhouse condÍtions¡ even witb artificial illu- : l
t, t t,.

ninatioa¡ reactionE in the niddle sf wÍnter u¡ère not entírely satisfac-

tory¡ infections someti-nes failing to take placd on all the seedliagsc
:

Hart and X'orbeE (8) obtained a higher degree of infection in light thaa

in darknees but ia no case díd they obtaín LOO(" infectionr lhey used
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seven varíaties of wheat and tmo races of stem rust, obtaining a range

ín percentage of iafectíon from 54.8o/" to go.L/. under Lighto

In this study when the susceptÍble host used as a eheck failod to
' produee pustules, the entire teet was repeatedç In general the infes-

tÍone were reasonably good¡

Tb.ble 9 shows the seedling reactione for the tweLve physíologie

race8 studied. the varietíea are grouped accord.ing to the species to
which they boLong. f?re results are in reagonable agreement wíth those

report.ed by Newton et g!* (f+, fS). Both sources of data were..used ín

the preparation of keys which follow Table gr physioLogio Race 34 wqe

not avaílabIe for testÍng and Race s0 was not tootedr

Attempts to ídentify varíotíes by means of their rust reaetiong

faileit¡ owíng to the low percentage of infectÍons. It íe believed

that the nethod night,be reasone-b1y effíeient if used. in the fall or

spring msnthsr
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Seedling reactieng of 18 wheat varietÍes
physíologic raceE of puecinia eranfníE lbitiei,

Phyeiologic race

lþitÍet¡m vulea¡e

ltratctrer

Regeat 97506

Regeat 9?5oe6

Renosn

Redrnrn

å,per

ReLfance

CaauE

RegcuE

ll[arquis

Reril Bobs

Rewar:d

Garnet

I

uÍt

tfit

R

R

r
r
r
R

Ìtr¡

s

ù

s

tÞiticun'durt¡m

-

Mindun

Garletoa

9te¡art

Pelissior

Goldea BaI[

T

I

r
s

s

T

R

R

I

T

r
rût

UR

Ìß

R

R

R

s

r
s

s

s

s

R

Ð

a

s

ù

(!

s

T

g

I

$

I

r
I

r
tñi

s

s

s

$

T

Ë

g

ù

s

r
r
I

tÂf¡

s

$

D

s

Àm.

T

I

s

MS

I

R

R

R

R

T

T

I

R

R

a

R

s

I

s

s

Ð

s

I

r
I

r
g

D

ù

s

s

s

Ð

s

MS

MR.

R

R

R.

R.

R

us

R

MS

R

R.

rm

$

R

¡ÍR

s

R

R.

W¡

s

È

a

êu

s

R

$

u

R

R

rÂi

s

s

Ð

s

$

s

s

r
s

s

R

R.

I

r
I

Mg

s

s

s

s

R

R

R

R

R

s

s

R

s

R

R.
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Key for trde¡tifioatioa of Bread î[hEat Ve.riotieg
baeed on Eqgt ReactioFs

A¡ Inmune to racE L? or 20o

Bo Moderately reeistant to race 34 ... . ..... o.,.. Ttratcber
titttj'

BBo Snuo"ptiUle to race 34¡

Co Resistant to race II...r.............¡..¡..ò Apex

CC¡ Susceptiblo to race lLr
r.ai,,

Do Registant to race 39..........r.,.o.....0aaug ,.:.:,.:,,

DDr Moderately f¡ugcgptÍbl,e to race 39ri,, , Relianco 
,.,.,,,._
::: .a

3,Ac Susoeptible to race L? or 29à

B; REeieta¡¡t or modsrately resíetant to race 36r

8c Reeíetant to raoe 80 . ¡ r........ .. Renown, Rednau

GGr Susceptible to raee 80 oo.¡......oo¡o.. Regent 975.6

BBo SuscoptibLe to racs 36. , 
'

E¡ Resistant to raoe L9r

Dr Resistant to race 39.

E¡ Resigtent to race 63o

Fc Besistant to race 50 ........ Marquie ..','..
i r.,i,t'

x.Fc Strsce¡rtíble to raee 50, Reet Bobe ,:,,,j,,

ffio Moderately susceptÍbLe to race 63e o Reward "".'':

DD¡ Susceptíble to racg 19 . ¡. ¡ . . .... .. ..... Regguö

00o Sueceptible to race L9 ....... . ¡ ............. Garnet
:...-...-

.,.__r_,.,-,-,
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Kev for Identifieatíon of Eurum ltrlheat Varietieg
baeed oa Rust Reactions

Irrnrune to racE ]-9 ....rr.'.."..rr..o....¡' Carleton¡ Stgwart

Susceptible to race 19.

B¡ Moderately resistant to race Zg ......- ...... Mindum

BB, Sueoeptibl,e to race 29.

Go Resistaat to race 36 .. r ù.. .. ........ ¡ ...Golden Ball'

CGe Sueceptible to race 36 r ' !. o r.. . . ......... Pelíesígr

å.

AAr
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9" Praetical IdontÍûicalion Testsr

the reruinder of the present study is concernod with practieal

appLícatioas of the nethode sf identifícation that have been deseríbed¿ 
,,,,,i.,,.Since the nqethodg were developed to meet two types of problene¡ firstr ,,,',,.

the identification of pure or relatively pure varietiee and eecondly,

the detection and. identification of off-bype plants lsithin varíetíes,
tests involvíng theEe problelos were devisedo ,,'..,,,.,.:,

', ;'¡,','t,,.
rlae tests v¡ere conducted at arr otages of the stud.¡¡ to determine 

,.,,,,,
uhat progrsss was being naden and. all results are shov¡nn ;i::::!,;:;::l

ïdentification of Varieties.

i?re sanplea w€re grown in 6-Ínch pots under number.ì a, compl-ete

set of named variotiee were grown for ssmF¿risonr FinaL id.entifica- ,.

tion was nade when the third. leaf mas weII devel-oped"

Test l¡ Ttrie test waÉ mnde earry ín the stud.y when the only

character extensÍvely studied was pubescenee and it was beLieved that 
l

Garnet1ackedauric1eeo.uheresultsaregivenÍaTab1é].0whichshows
l

that ereven were identified incorrectry but that arl were praced in
their proper pubescenoo groupr :':':.;':1:'::':

:'.t tt't ': 
t'

Test 2¡ TkrE resuLts in thble 10 show that errsrs Ín bread wheats ',.',',',.,

ínvorved Apox¡ Marquie and Reliaace whích are very closely related

uheats and quite si-nilar+ However, S,pex was placod ín the wrong pubes-

cence groupo ftre durum varíeties, other thqn Golden Ball which has a :,1,,.,-,.,,,,
:'-;j.:::: :

characteristic earLy eeedling col-or¡ could not be distinguished¡ but at

the stage of growth at which they were exa¡ined this color had disap-

pearede
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labLe 10o Proli¡uinary resultg in the identification
usÍng tws eeedlÍng charactere, puboscence
or abeonoe of aurÍcLeso

of varieties
and prosonee

Varíetíee ín
pubeeceace grouþE ïdentifiad as¡

Tost 1. Test 2r TeEt 3i
Nearly Gle,brous
Reecue

Ape:r

fiLÍehtly Pubesoent
ReLiance

Marquís

Canus

Thatcher

Moderatelv Pubessent
Red BobE

Reward.

Garnet

Heavill_Pubesoent
Renow¿

Rednan

Regent 9?5.6

Regen-Ë 9?5.26

GLabroug
PelÍesier

Míndun

GoLd.en BalL

Stewart

Garletou

Reecue

J,pex

trfiarquis

fhatsher

B,ed Bobs

RàLiance

Canug

Reward

Garnet

Regent 975;6

Regent 975.26

Rednan

Renown

Pelíssier

Golden Ball,

Mindtrm

Stewart

Carletoa

Reseue

Rel.iaace

Marquie

Apex

0anus

Íbatcher

Red Bobs

Reward

Garnet

Rengwa

B.edmaa

Regent 975"6

Begent 9?5;46

Stewart

Pelíssier

Míndu¡l

Golden BalL

earleton

Rescue

Apex

Relianc0

trttarquis

eanug

Ibatcher

Red Bobs

Rewa¡d

Garaet

Renomt'

Bedman

Regent 9?5*6

Regent 9T5.26

0arþton

PeLissier

GoLden Ba1l,

Mindum

Stewart
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lest 3s fn this test tha distinguishing characterísticE used

were coleoptile colorr pubescenco, auricle and degroe of drooping

of the fíret leaf" Ae shown in lable L0 alt the bread, wheats !üere 
,.,;_,.,

correotLy identified. indicating that identification on the basis :ì :r':

of these four seedling characters is highLy efficiont. Resulte

with tbe durum wheate arer howovern unsatiefactory.
. .-:,

Detection and ldentífioatåon of Off¿types ::.',,:,:'',.

The samples of 100 eeeda each of varieties containing various '
.: i :.:, .

t-t,t'_,t,-,

proportions of dífferent off-types were prepar:ed by an assístant¡,

who kept an exact record of the composítion of tho sa:opler d, com-

ptete set of named varietiee were grown for comparíson¡ Final id-

entífication. was nade in the third leaf stageo

In tests 4t 5, 6 and ? gez:ninated kernelg wers planted in flats,

by aa assistant who kept a record of the identity and locatíon of oach

off-type p1ant"

In teets 8¡ I and 10 the number of plants of each variety expected 
l

on the baeis of total germination wae calqulatedo lhe number of abnorm* 
,'.:,.,-':

al ptante were not ineluded in this caLcuLation as only an occaeioneÌ ::,,.:'.,,.

abnornal p3-ant dould be positively identified. In general- these plante 
"'".'''

expressed only one of the najor characters¡ pubescenee, characteristie

color or reaction to DDTI T?re exclusion of abnorrnal pLants from the

calcuLatioa appears to be reasonablo eiaee it íe believed relatively l, 

' 
-,,,-::_l:t 

:

few of theee pLants would normally reaeh maturityr

leste 4, 5t 6 and 7t these tests were designed to test the acouracy
,l

of the identífícation of off-type plants withÍn varieties when the pre-
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doninant varioty rvas kaown. TeetE 4 and 5 were preilominantl.y Tlratcher

and 6 anð.7 were predomínazrtLy Regeut 9'î5.6. PlantingÊ wsro made on

the 10th of Novenber" Ttre mean daily tenperature for the first 13 days

of growùh was 630 X'o Ttre characteristie coleoptile color failed to

develop eo that the najority of the Renown and Àpex plaato were mfsplaced

in ldentíficetioae Ilce oaly charaoterE that could be used were pubesc-

onse and auricLeg as tho d.roopinees of Leaves wErs found, to be of little
v¿luec Íhe conpLote result ie given in TabLe Ll and clefinite imFroye-

msnt in the nunber correctly claeeÍfied Ís índicated fron toet ts teet

throùgh teet 7r However¡ it nugt be poínted out that the separation

required for sanple 7 should be eonoparativel.y aÍmplao 0a the other

hand all of the off-typeo in the sa.mples were found and only two lúarquis

plants in test 5 nere ídentÍfied erroneously as the prodomlnant varíetyr

By the use of two eharacterg $af" of the planto wer€ oleesÍfÍed correctlyo

Test 8r Thie teet ínvolved the identifioation of 20 ee.'rplesc lhe

ínforøation available was that ttrey wers sa¡BpLes of bread wheat and that

only one etraía of Begent was used. ltre sanples were solrn in 6*íaah

pots and coverEd very lightly. The planto wero examined and. narked for

col.eoptÍI-e eolor by neans of, tostb picksi To Íadicate plants identifÍed

ae nearly glabrous or puboscent¡ plantE of the type having the lowest fre-
quency were marked with enall marking tags. For exanpLe¡ threo noarly

gJ.abrous pl.ante were tagged in eanpLe 7 and in sa.nple 3 five pubeseent

plante wore tagged¡ Characterietíc aoleoptíJ.e color.was reasonably

well, oxpressed. Í'ive days after emsrgence the p1ants were sprayed with

ÐDT and Ídentifícation was eomplEted twelvo d.ays laterc

1t¡e results are given in labLe LP and in general the agreement of
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tbe nr¡nber erpected and the nurnber found are rgasonably satÍsfactoryo

Sanples 1, 61 1I and 16 wore puro varietiee. fn sauple 6, nine plante

wore called Regent instead of Benown. Tlnis situation can be explained

by tþe fact that Renown did not always gíve LOO/" expression of the two

characters¡ coleoptile color and reaction to DDT. å, cinilar díscrep-

ancy was shown for samples 5¡ 7r 8¡ 9r 10r 13 and 20. Characteristic

color ancì reaction to DDT are the only characters by which theso two

varieties can be differentiated. in the seedting stage at the prosent

timo.

In eample 2 an extra plant of Reno\¡rn was found and cannot be ox-

plainod unless it is assumed to be a volunteer plant.

sa.nple 3 represents a perfect separation anci in samplos 4, 15¡ 17,

l-8 and 19 the number of types found and numbor expected on the basÍs

of total gormi-nation are in very good agreement. Sample L2 showe a pLant

ídentifíed as Renouu and thís can only bo explained as a plant of That-

'cher at the higher limit of puboscence for thatcher. å, simíIar condition

explains the situation of eample 14.'

l¡though the general result is good it must be poínted out that the

accuracy of identification is confounded. with inperfect gernuination and

variotiee. It cannot be stated dofinitely that a particular plant was

identified correctly or íncorrectly, becauee dífferential germination

nay have aLtered the proportions of the ingredients of the mixturo.

However, the result ie quite satisfactory for aLl practical purposee

and appears to compare favorably with results of identiflcation by nat-

ure plant characteristics.

Test 9¿ In this test ten earnples were involved and two of these

vrere durum. Tho aamples u/ere sown ín 6-inch pots by the surface Bethod
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and artificial Light was ussd untiL gerniúation was soneidered to be

complote, *re pLaats wore marte¿ for coleoptil-e color by means of

tooth pickso Thro days after omergence the ltght wae dlscoatLnued and

approxirnately 125 grarnB of very fine soíl çras EPrinkled amongst the

Ehoote. The msatr dally temperature for thie period of the tegt waE

620 t'. Due to the poosibility of somo kernele genuinating after be-

ing coverod with soil tbe planta were not eprayed until I daya after

tbe fi¡st kernels ?rad gernÍnatedo The plaate were not tagged for

puboscenee but thie character vras used in the final identification

which was completed sn the twelfth day after sprayíngr

å,s ehosn in Table L3 gernination was slíght1y lourer than that of

test I but it was within the l,ímits required for Noo 1 Eeedr lbe

dJ.øcrepancy botween the varietiee Renswn and Regent ie somewhàt re-

duoed eom¡rared to test I and is perhape aocounted for by the inproved

eondítíoas for the devolopment of col'eoptile eoIor. lhe dlscrepanoiee

here represent more nearly those whích would be expected fron the re'r

aetion to ÐDT aloRe. Ihe high value for thatcher 1n sa'mples 1 and 3

can only be attrÍbuted to erfors in identÍficatioao

In the two durum sa,ruples the determínation sf the peraentago of

peliseíer by meano of DDT roaotion appears to be fairly acsurate. Ttre

re¡naínder of the saøp}e cculd not be Íd'entified as to variety but ít

was known tlrat it was not GoLden Ball and therefore could have been

either Carloton¡ Stewart or Mindumr'

Teet t0¡ In thie tost the inforæ.tion availabLe wae that not more

than nine varietieg were involved. 1?rese were Regent 9?5c6¡ Renown¡

Ítratcher, Apex¡ Marquis, Redman¡ Reeoue¡ Reward and Garneto Artíficial
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light sas used until the plants were marked for eoleoptilo cororo

T?re nean temperature for this earry period of the test 'å¡as 600 Fc

Itre plante were sprayed with ÐDT four daye after planting of the

germinated seedç Final identification was nade fifteen daye after

sprayingo

It wae noticed that a few check plants of Bednaa and Rescue

producod reddish coLeoptileao Germínation was conEiderably ín-

proved but not perfect¡ the lowest being gÐfrand, the higheet ggi.,

Due to the hÍgh percentage of abnornar plants in sanpre ? an attenpt

was nade to i.dentify theno Êeven were believed to be Be¡òw{r and one

Â,pexi Ttre other four could. not be ídentífied* These are included

in Table 14 as abnorlnal plants,

rn sampLe 1, of the 22 plants ider¡tified as Regent, 10 obviouely

must have boen Redman. fn sample 2 eight plants shovred reddish col-

eoptÍIee but no effect fro¡a DDT. since they were heavity pubescent

they were called. Renown. If these had been caLled B,edman there woul-d

etiltr be a díscrepaacy of one for Renownn 1?re eLeven plants cal1ed

Regent again u.rst havo been Redøan. In Eemple 3 none of the plante

showod chLorosis but eight plants producad reddieh coleoptilesr Three

of theee wero Rescus as they were nearly glabrousr The other fíve wore

catred Redman¡ sanple 4 gave reasonabl-e e,greenont w'ith expected ro-

sulte exoept for Thatcher'' 1o samplee 5 and I all of the Redman seed-

lings were called Regent. fhere appeared to bq two extra prants of

Renown fsund in eaeh. lhís could be due to the fact that the pl-ante

were left a few daye too long before final claesification was nade and

ea occaeÍona1 plant of Bed¡nan showed some reaction to DÐTr $arrFLe 6
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shorûs an excellent separation of Rescue with the usual discrepancy for
Renown and Regent. rn sample 7 l,he separation uas good. sanple 10

shows a practícally perfect oeparation.

In eanrple g fifteen plairts rvere cLassÍfied as Rednan but it was 
,,,,

believed that thÍs was mainly a fortunate chance agreement and that ¡;,::

at the present stage of the work the B.edr¡an plants in queetÍon night

easily have been taken for Regent.

Ttrese teets shovr the possibilitÍes of the use of seedlings in the ,.'.
:._ :

analysis of seed sa.mpLes. Apox¡ Rescue and rhatcher were separated 
:

;., 
,;;r,accurately from mixtureg, the separation of Renown from Regent and .",

Redman was not as efficíent and Rodman and Regent could not be dÍff-
erentíated in míxturesc Pure or relatively pure varíeties were iden-

itífied accurately.

PurÍtv fest
:.:

rnpurities in seed stscks may arise from several sources, the

principal ones beíng mechanicar mixture and naturaL croesing.

Goul-den and Neatby (6) found great differences ín the extent of

natural crossing with puro rinee of Mrarquillo. The purification of ::
a variety is accomplished by pure line selEction and the work is generally .'. "

i'-i,j.

done in the field. ffiie process is slow, severaL yeare being required ,'i,ì.;,

for the production of a uniform foundation stock.

,å. study was begun involving p0 pure Linee of Renown¡ prevÍously

eelected ín the field. One hundred plants of each line were grown in .,,,.:.:
'::--;

a bed in the greenhouse and the plants wero examined for pub-

oBConoê¡ coleoptiôe coloration and reaction to stem rust. The
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test sas ¡nade in duplicate and a separate eeríes of 50 plants of oach

line uras grown to determine the reactj-on to DDT. I'or the stem rust test

races 2, L9, 36, 38, 48, +9, BO, 139r '152 and 155 uere ueêd in a

mixturo. Renowa v¡as reportoci to be resistant to all of the above racest

Table 15 ehows the average roeult of the two tests compared with

that of the parent variety Renown.

No single line or plant was found to be off-type for the character

pubescencor ?lre najority of the linee showod a greator percentage of

colored plarrts thaairrRenotfln, but Linee 14 and 16 wero elightly lower.

ûLl lines produced a greater percontage of chlorotíc plants when sprayed

with DDT with the exception of Lino 1â which producod a slightly lower

percentage than Renosn.

The stem rust ínfectious were considered to be reasonably good in

spite of a relatively high percentage of FescaposÉ with the supceptíble

host in the second test. Rcnowir produced 2,327; euaceptíblo pl3nts and

line 6 produced 19.87" susceptiblc plants' LÍnes g, tZr l4r 16 and 24

aieo produced a greater percentage of eueceptible plants than Renowno

Âtl other lines produced a lower percentage of susceptible plantà than

Renowa.

If the percentage sueceptibility is accepted ae a meaôure of im-

purity then the eLiruination of lines showing greater susceptibility than

Renown would ímprovo the pure Sino etocks and the uLti.mato ûoundation

etock"
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Tab1e 15c Percentage of plants shorring colored coi-eoptile¡
ehLorosis wíth DDT and BuEceptibility to sten
rust in 20 pr:re LiaeE ef Reaowno

Percontage o
sueceptíble

t

e

3

+

5

o

I

u
L4

15

L6

18

19

20

22

23

24

e5

e6

28

2.32

L0

0.0

0.0

0.0

1.0

rg.g

4n0

5.0

3.0

r.0

5.0

2.0

2"0

0"0

2.0

0.0

8nO

1.0

1.0

r.n0

Fercentage of
pLants showLng

Peroentage of
pJ.ants with

68.0

100,0

91,7

gT.7

IOO.O

8å'9

78;r.

10000

60' ?

93,0

97.5

gL.4

gL.1

gr.g

93.0

g0.e

100.0

I00.0

79.6

85.3

-- 91.4

7'1.+

gl_.8

8808

88c6

ge"0

8e.9

8?.5

8?,]?,

92Òg

T6.T

92"5

7e.1

g2Òe

8048

88;4

87r8

84.e

gr.8

85c 7

geo7

88c6
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CONCLUSIONS

It ís evident from the results presented that no one characteristic

when used alone ie sufficient for the identifícatíon of wheat varieties in

theseed1ingstage.f.orcertain{arietieeacombinationofa11thechar-

acters used in this study ís fa-irly satisfactory and appears to be as

effícient as ídentification based on an exaniæatíon of nature plants. Thc

nunber of varieties which can be identífied in the seódJ.lng stage mÍght : , : . j,.
:i:,t',t.t,,:,t 

, ,1 ",'

be increased by further ÍnvestÍgation. ':::':':"

l?re degree of success attained by the use of DDT indicates that a -t:t,;,,.',;..,,;-' _.:_::-'

etudy of other chemicale night yield highl-y effieient nethods of iden-

tification.

StemrustroactíonsappeartobepromisingasamethodofidentífÍ-

cation provided that the tests are m¿de under the most suitable conditions'

Itis¡ofcourse¡possib1etbattheinclusíonofp1antdíseasesotherthan

etem rust might provide a ruore satisfactory means ci identificatisrr..

The techniques outlines in thís paper are quite usefuL in the detection

of off-types that are líke1y to occur in Western Canadían wheats and hence

1.....':-l ,.:-. i:_::.:.._-.-,..,,in the proceseing of Í'oundation St,ocks' i..t:.1:......:...

It ie concluded that further study and development of the principlo 
" ',,t;'.,'.;'i,';:,:l¡',',':'1,

) :: : 

.: 
t,::::::' 

"

and metLiods outlined ín this etudy wÍlL greatly improve the efficièncy and

precision of varietal identification.
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SUTüVIART

Io À sturly was rnado of the use of seodliag characters for the ídentifí-

sation of t3 varieties of broad wheat and five varieties of duru¡a wh'eat.

Morphologisal characteristíes¡ coleoptile colorr early seedlÍng color

and reactions to DDT and ste¡n rust were employedo

, Z. The bread n¡heats ee.n be divided ínto four groups by the amount of

- 
pubescence on the leaf eheathe and stems¡ the durum wheate are glabrouso

B. Goleoptilo eolor was used fn the ldentificatíon of Renown (reddish-

boowa) and Apex (deep reèdish).

4, Golden Ball produced a dark greenish-brown shoot which was found to

be useful in separating ít from the other duru¡c wheate.

b. Roactions to DDT were found to be suitable for distínguishíng Reaown¡

åpex and pelissier from other varÍoties. Theee three vari€ties produced

moderate chLorosie wheir sprayed with DDT'

6. The preeence or absenco of auríc1es and the epike-l-ike haiis on tho

auricl-e or collar was found to be useful as a supplementary charactor

'in the identífication of the bread wheats.

7, &¡e attitude of the firet seedS.ing leaf sas valuable ín separating

the two etrains of B.egent in relatively pure eamples.

g. Stem ruet rcactione may be ueeful ín identifíeation work but optímum

condítions for tiie development of the fungus appoar to be eesential'

g. Keys are presented for the identification of the varÍeties studied. '

10. Reasonably puirê aùnplee of the bread wheats were id.entified accurately.

LL. By'a combination of characters ít was found that Rescue¡ Àpex and
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Thatcher couLd be separated accuf,ately whea in mixtures¡ whilo Renown

could be separated from e1l naríeties exeept Regent and Redsan.

le. It'was found that Golden Ball and Pelíssier could be separated.

aecurately from the other durumsr while Mínd.wt¡ tarleton and Stewart

could not be distinguiehed, one from the otherr
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