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n{r$prlcuq.

The l-ossos due to loose snut of whoat, tstilag-o tritici_

(Pors.) Rostr., are relatfvely mlnor in coÐpariÊon v¡ith sone of tho

morô dèstructtve diseasos, but loose smut fs, nevorthêless, quitê gen-

oral throughout the world.. IÍeaLd (7)* states that 1t ls found whe¡ever

wheat is gl.o$n, but adtis that 1n mny €nvlronnonts 1t ls üot Þufficient-

ly abundânt to be an lmportant factor tn rvheat production. Àccordlng

to L927 Neu Zealand statlstlcs, loosê srtut of r,¡hsat causês au avÊragê

Loss of 2 per cont, but thi,s figure llay be lncreassd, to 50 per csnt

$hen the d.lsease occrl"s ln opldenlc proþortions (1). IhpÌ<e (tg)

roportsd that duríne the ten year perlod L917-1926 loose $nut 1n tbê

Unfted States toolc an estfnlatod tolL of l,,hoat whlch arêr€gêd. mor.a bhan

L010001000 bushèls annually. In the statos adJoinlng Canada the co¡¡.-

larabLê flguros r,tero; fo} llorth Ðakota, abovê Lr0001000 bushels; for

Iúontana allil Mlnnesota, bst;1,l6en P50,00]. anil 500r000 bushôls each.

lickson (5) classlflos the dlsease as severo ln the soft red. r,lnter and

bârd rsd spring ?Jhoat areas of CêntraL and. Eastern No¡th Arnerlca.

I{atrna and Popp (6) ïeported counts of loose smut ûlaile in

flftsen flelds of Ror,l¡ard v,lheat in dlfforent dlstricts of Lfanitoba ln

1930. Tho average lnfectlon l,ras 2.2 ?sr cont, thilo ln one of thess

fÍeLds 1t lras 7.6 per cent. Corôpton and Caldlroll (2) founA tbat per-

centage of lnfectfon fs closeLy correLatad Ïrith resultfng losses fn

* Numbs¡s ln paronthesls rêfor to Lltelature Ctted.
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yfeld. fhô control of thls disease 1s thorofore of considerable

l¡iportanco .

Ioose smut lnfoctlon 1s intra-gsnlnal and., as a reoult, the

dlslnfsction rßthods ln coffûon use for sutface-borno sporês aro of ho

vaLue. Xffêctive treatnent invoLves heatfng the seed.* 1jo such a dêgree

that the internal nycoLiuro is killed, but that the onbryo ls not. Thls

ls usualLy acconìplished by treatmê!.t r,rith hot $ater, as outLlnod by

Heatd (7), and many others. [tìis t"eaùnent fs-not ]racticablo for the

avsrage farmer v,ith his lllnitsd supply of èqulpmont, and for thls

rgason is not practlsed to any great eLtoÐ.t.

Thê ldoal ¡oethod of cont¡ol ls the breêdlng of va¡lotios l,,h1ch

aro hlgh1y Íesistant or ürriune to loose smut. Souo uo¡k has already

boon done toward thls obJectivo, and rêslstant varÍeties a¡e available

for uso as parontal matsrlal. I{ovrovôr, the organizing of an efficlent

breedlng progran $ouLd bo geatly alded by a lflow1edge of tho ¡lodo of

inherltanco of loose sut rôsistance.

It l,Jas r¡,tth thls end 1n vletr that tho pressnt study was under-

takon. IIse vras !ûado of two rarleties vJhlch are at prosent being used as

parentaL natôriaL iû tho breedlng progrer! boin€ carriêd ob at th6 Domin-

lon lÂboratory of Cereal Breedlng gt l¡Ínnlpeg. one of these variêtiêB

fs hlguly rosistant to loose ss.ut, tJhiLo the other is only noderately so.

Anothêr ald to an sfflcfent breedlng pro gram lrould be tho

developnent of a quiek ftethod of detenrinlng the teactlon of a plant to

* Throughout thls report seed rsferg to a caryopsfs.
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loose smut. The nâthod in genoral use at present involvês ínoculating

tho plant with loose stllut sporês at anthesfs, and later gjeolt lug lts

progsny to mÂtlrIity. fhis tal€s about six mouths and. requlres a laxge

arûount of greenhouse space. Any red,uctlon 1n lthis t frno coul<l natsrial-

ly shortên ths tfuIo nocessary to produce a novt rosistant varlety.

ln vlev, of thls situatlon 1t r,¡as declded that a more rapid

nothod., which hås mcontly beôn proposed., vlould be camled on 1n con-

junction v¡íth the establlshod nethod. An êvâl-uatlon of this nsvJ mothod.

could then bo nado .



RIvry,q¡' r.ITElUrru

A nr¡rnber of ínvestlgators have oårrfed out studios regarding

the lnheritance of resistance to looso snut. PfekenbÏock (11) crossed

tho varlety Grtl¡s Ðamo ulth both dl¡nl<ert s Dickkopf and Rfapaurd Rotôr

Schlandstedt srrl¡ûûo¡ v¡h€ate. Ths first $as completel-y resÍstant ånd the

last tr'¡o hlgbLy susceptlbLe to a local colLectlon of ÜetlLago tqi.tict.

He found that ûúnunity segrêgated 1n the FA and Fg Senoratlons and that

it v,'as lnhorltêd. recêssiveLy. This concluslon Ïtas latsr conflrnod by

eraveL (5).

Kltduff (8) ¡nade genetic studles of tho F2, Fgr and 14 pro-

geny of t;lto corffûon l'lheat crossêsr KoÙa x Rod Bobsr and Kota x Garnet.

I(ota v¡as clasged. as suscoptlblêr Red Bobs as ùrmune, and. Garnet as

"6slstant, 
to thê collectlon of looso s¡rut used. Because of a lack of

agreenont ln fufectlon percentages in thô F5 antl F4r Kllduff could not

offer any bypothosis to êrpLa ln bls findiugs. Eo suggested thst sonÐ

factor of a non-Bhys iological order rolght bo involved lü the dlfferent

degrees of resistaneo exhibftod by tvJo of tho parents.

Roener (12) , in an accou.nt of L4 yêars of breedlng $,ork ear-

riêd on at ths Halle Agricultural Tnstituts 1n G€rrrlany' stated that

resÍstanco to loosa trtut vtas rêcossive and dependent upon a single

líendslÍan factox.

Rudorf and Rosonsttel (13) artificiaLly lnocuilated ths F2

plants of a cross bstrttoên the suscsptlble varloty San l\brtin and the

reslstant ono 58 L{.4., and studled the bêhavior of tho Ig genoratfon.
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Tho indícations vrere ttLat the reslstance of 38 1,f.4. probably d.epended on

tbroô rocassivo factors.

Tlngey and TolÏ'ân (L9) investigated tho inheritancs of loose

snut resistanc6 1n thToe crosses! Itrope x Fod.eratlon, I{ope x Dlclclo\,J

1{o.3, and Preston x 01-?4. Hope apBearod to be lÌìmuno, Preston highLy

resfstant, 01-24 resistant, DicklovJ No.ã suscaptibl"e, and tr'odoratlón

hlghly susceptible to ths lnoculum used. Thelr rosults lndlcated that

at lêast three factoxs r,,'ore involved in the fnheritance of resistance.

Tho dogree of reslstancê of a varloty alepended on the mürber of thêso

factors prêsont fn ft.

Iarose and Vallder:r''alle (9) nade rociprocaL crossos bêtHêen

tho hlghly suscoptibJ.e varlêty Vllmorfn 27 and the rêslstant varloty

Jub1le, ând at tho saxre tine fnoculated the fomÂlê plants Ì.,lth snut

sporos fron irifscted plants of tho suscoptibLê varíoty. In netthor

caso did any of ühe seed.s glve rlse to snuttsd tr'l plants.

¡fetbods of doteItllnfng lf Loose snut nyceliunl ls presont ln

the eÍ¡bîyos of sseds lìav6 boea, px€sontôd by Slíortzoff (1?), Sirdnonds

(I5) , and vl. Popp* (wrpubllshed). Vanderwalle (20), tn a comparatfve

stutly of experfunentally lnfectôd emþryos from tho seeds of suscoptlble

and rêsistant valietles, sholrod that the eìûbryo of the latter aLono Ì,as

unaffected. Popp, on the othor hand, found nycsLiu¡t 1o tho onbryos of

rêslstant vaxlotiês.

Saburova (14) states that loose smut lnfoctlon fn young uheat

* Assistant PLant PathologiBt, Dominlon laboratory of Plant
PathoLogy, lTlnnipee.
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plants nay bo diagnosed by the presence of cortain abnornÞl1tfos 1n tho

rudjJr€ntary ear.

No refêronces trle::e found concornfng nothods siilllar to the

Seodling Er@mlbstlÒn Method used horsfu"
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Ì1A EIÀls_éÌÐ ivtd*llrl0lq

Va!-ie_t le s_ anrl Hvbr:LlXg

Thê trheat varlêtles used in thls investlgatlon a¡e fmpo¡tant

parêntal ¡raterial ln broedfng nork carrfod, on at the Ðonlnion T,aboratory

of CêrêaL Broedlng aù lïfnnipeg. They are :

R.I. 18õ4.?*

R.I. 1945 c.A.N. 1820**

Roân,ân Sofoctfon vJas obtaÍnod from ths varlety Redman, R.L.

1834,1, C.A.N. 5633. Fe¿ìman ftself orlglnated f?om a cross betvJeon

Rogent and Canus and is ritoderateLy resistant to Looso smut (16).

Thatcher onfginated fron the cross ( l,fa¡quls x Iü[l].Io ) x
(. Ii{arquis x Kanrod ). It ls higLly rosistant to looso snut (16).

f\r,o Ff plants from a.crogs of Rednân Sôlection by fbatcher

+lero taken at randon. The soedg fïom €ach of thesa plauts uero spaco

so!¡n fn a plot ln the flêLd. Thrêe pLants of each parent wero also

taken at ¡andon, and the sêêds frorû, these plants $rere so$,n 1!. sâparate

pLots adJacent to thoso contalnlng tho hybr id uaterlal.

ft vlas necesgary to detorrûino the roactlon of tr'A ptants on re

basls of the perfornancê of thsir F5 progeny in order to ensure that the

ratlo of resistant to susceptibLe I,Z p1ânts trouLd not be infLuencod by

* Do¡oinlon låbol.atory of Corâal Breoaling Accesslon Numbe¡o

** Canadian Accesslon Numbsr.

Redman Selectlon

Thatcher
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escapes $rhlch l,Jêre cLasslfied as rêslstqnt.

Inoqqla,t_ignÞoqod]¡I_o

During anthesis sêveral heads on each of about 120 plants of

the hybrld tr'rr and of about 50 pl-ants of each Þarent v.tsre inoculatsd

v¡lth Loôse smut. So¡r€ head.s of nsward v¡hoat, a suscoptlble varlety,

llere also fnoculatêd to provlde a chock on the efflcfency of fnocul_atlon.

fhê lnoculull usod uas pr.ovliled by Í/. ?opp of the Dominlon

IÂboratory of Plant ?athology at lïin¡lp6g and vras deslgnated qs-Llla&o

tr:Lutc ! PhysfoLogLc Racê 1.

ïnoculatlons ¡,lers nads by the vacur¡lr sporo -suspons lon mothod

devlsod by ttlooro (10) .
' 

irtlhen the lnocuLated plants had ¡ratured they lrere harvgstsd and

thresilgd indfvfdually.

l'{q_!fr¡6 Ìlgnt ElE¡Lina Llqn

Duo to advorso condltlons, 1t was fou,rìd that ouLy 94 of the

Fp pl.ants had yi61dêd onough soed, to groïr a representativo Fg 1fne --
thlrty to thfTty-fivê soeds tyêre cons ld.ored adoquato. It t'ras decided

that 20 lfnos of each parent l,ôuLd bo indicatlvo of tho parental roac-

tlons. Slx s¡raLLor linos of Ret¡ard ll,ero incLudod to give an índlcatfon

of thê efflciôncy of lnoculatlon.

Subssquentl.y aLl these Lines $rers grol,Jn ln beds ln trrro greon_

house sectlons. fn oralor to ¡nake conditlons comparable half of the nât-

orlaL uas grorvn in each soction. The llnes l,Jers distrfbutôd as shown in
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Tab1e I. Dach ]1nê rÍas #olrn in a separate rovJ. The soêd vlas treatod.

Ïtlth Ceresan fn ordor to glve protection agalnst bunt atrd root rot 1a-

foctlon.

After the material had grorvn to nÞtuj4lty, thirty pLants uoro

takon at rand.om from 6ach Ling, 1n ordêr to obtain Linos of unlfo¡3ìl

size. There r,;ero a feu Linos contalnlng less thån thirty i:Iants. Â

count r,ras thon nâde of tho nunbor of sruttod pLants present in each

llne. Those lÍnes containing no snuttôd plants wsre cLasslfied as re-

Blstant, tho 
"e¡¡ra 

fnlng Li.nos as suscoptlblo. The purposo Ín obtainlng

a unlfo"m number of plants per Lin6 tsas to pernit tho corrêction of tb€

6¡$ected geuetlc ratlo for thô slzo of th6 l1nos. Hotvevor, this cor-

rection proved to be nêgl-lgiblê aDd vlas therefore not appllett.

The Chl-squaro têBt for goodnsss of ftt as describsd by

Goulden (4) r,tas used, to colrparê the observêd ratio nith tho theoretlcal.

Enbfye._LxaqinAllg¿

The obJect of the second phase of thls investlgatlon r¡as to

d,êtermine tt either the presenco or the amount of Loose snut rnyceì.ir.m

ln th6 orìbryos of seeds !,as any indicatfon of tholr susceptibilftyo

Thi.s uork r¡as ca¡rlod on wlth severaL of the ne drrlan sel-ectfon and rhat-

chgr Lines. Ten embl.yos tvere examinod. ln each 11ne. The nothod usêil

vras devoloped by l.I. Popp. It ls ouu"inod ln tho ¿,ppend1Î.

56edllna Ercamlnat lon

In tho thlrtl part of thls lnvestigatlon Llnes nere cLassifled



Table I
TODTL NUI.{BTR OT LTNES..,\ND THEIR

D]STSTBUTION BET,ïEEN G¡EENHOUSE SECTIONS

PLo t

No.

Varlety

or

Hybr Íd

llumber of Llnes

Groun in Section :

lotaL

Numbe r

of LfnesA. B.

I
Ð

5

4

5

I
o

L0

t1

Re ùnân Sê1". x Thatcher

ll

Redman S€lsctlon

í

It

Íhatch6r

ll

tt

RerJard

L9

28

3

4

g

4

19

2A

4

3

4

tt\
56)

,l
")'l
?l
7)
o
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as rêslstant ox susceptible to Loose srrut by a nrethod $hich t,,as also

developod by l{. Popp, lhls t¡€thod has thê advantago of bsing much more

rapid than that of gro$Jlng the lines to uaturfty.

Tho ftÂtoriaL used, l{as so¡Þ of the tr'5 and parental llb'es t'rhich

had already been testsd for loose snut rôactlon by the Maturo plant

Examinatlon L[ethod. Ttlê numbor of lines testsd is shoçn ln Tab1s II.
Each line lras treatôd, indlvlduall-y. Ten to tvleLve seed,s r*,erê

sovJn about two inches deep ln a six-f¡ch pot, aftôr being treatod ufth

Corosan to give protectton agalnst bunt and Toot rot lnfectlons. llhon

tho seedlings reached. the two-Leaf stagê they r^¡ore carefully dug up and

v¡ashed,. Tho coleopttlê î¡as poeled fron each seedllng to rôveal the til-
lor1trg nodê. A section of the mesocotyl about one-haLf inch tong, v,thlch

fncludêd the tillering node, vlas cut from êach. Thgsê sectlons vrore

first boflsd üt1l fafrly transparont (three to flve n¡inutes ) in a potas-

siur hydroxtdo solution*, then bolled in uatôl. for tr,¡o to tbrêê Ìnlnutes,

and flnally bolled ln a etalnlng soLutlon* for four to flve mlnutês.

After nountlng ln a spêclal- modlul*, the soctions I'Jer6 examined. und,er a

mlcroscopô. Ssstions ln $hlcb loose snut hyphae ÍJère obser.ted. at or

abovo the t1L1erl¡g node were classified accordlng to the a¡þunt of ny-

colltm present. An abltrary scale ru¡ning from O to g t¡as used: O

lndfcatlng no lnfectlon; 8, vory hoavy infêction. A Line iìl nhlch any

sectlon shofied morê than a trace of rûyceL iuTl (f.e., cJ.assod as p or

higher) rvas dssigbÂted suscêptible; the othar Llnês, rosiatant.

+ See Appendlx for fornulae of solutlons.



Table II

NIIMBER 0F LINDS TESTED BY TEt SEÐLING E)VIIiIINATION tr{ETlIOD

Plot Nunbêr Variety or Ïlybrid Nurdbor of Linês Totals

1

2

3

4

o

o

10

Rodnnn sel. x Tbatcler

rl

Rodnan Sèlectlon

Í

tl

Thatcho"

ll

rl

z4

2

2

3

1

)-'

\8

)

)6
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. The rêsults obtained by this nsthod I"rere compared, lvith those

obtainod by tho Ì,laturo Pl"ant Examination I,,îo thotl. Tho Chl-squa:r6 test

of 1rldopendônce and assoclation (4) r,ras appJ.led to the resultlng data.

An additional compaÌlson was made bèt$r€en thg proportions of smuttsd

plants obtainod by the tvro nothoils. A co]î]cêLatlon coofffclent t'las

calcu].ated and a test of signiflcancô appLled (4) .
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tqlq¡qq 4rlp P lqçus$Jo_¡l

l\{ature Plqtlt _Í_xaqinet ionå

Tho yeaotions of thê tinos gro.!,tn to nâturlty aro shotrn 1n

Table III. The ]ines of the check variêty, Reward,, Hore all classed as

susceptiblo. As 72.? per cênt of the Relrard plants uere srauttod, lt
$as consldêrod that the fÏrocu].atIons had b€ên ca]'rled. out efflclently.

Tlre fhatchsr llnos contafned no smuttod plaEts, lndlcating

irffûunity to Phy6lologic Raco I of Us'[U-aeq .Lrltlcl. Iforlrovêr, slnce

othor tosts of Thatchor cond.uctod on a larger scalo $'1th the samo pby_

siologic Tace havo sholvn an occasfonal trace of mut, thís va"iety l,ras

consldored. to bo nearLy irmune.

Rodrnan solectlon sho$od oni.y pt.9 pôr ceut infêction, lndlca_

tlng motlerato resistance to looss smut. But, as thls ùrvêstigation r,¡as

concor!.êal wlth the Tbatcirer type of resÍstanco or neaÌ, fumunity, Llnes

containlng any sroutted plants rÀrere caLled suscoptiblo. tr'or purposes of
genetic ana1ysle, tlÌeÏsfo"e, Rêùnan solection may bo consid.ered susceÐ-

tlbLe.

The F- J.laes of Rednlan Solectlon x Thatcher uere classlfiedi,

as sho!,¡n 1n TabLe IIf. Tho proportion obtainêd l,tas p4 resfstant to ?O

suscoptible lloesr t,hlch closê]y approachod the I ¡ 5 ratio of Êg.b :

70.5. fhe ÕhÍ-square test of goodnsss of fit indlcated that tbê devi_

atlon fron thê thoorotical lïas not significant (p: .90). Tests of
goodness of fit 1"ro¡e atso apprrèd io the rosu.lts frôm thê lndlvtduaL

pLots 1n tho dlffeïgnt greenhouse sectfons and the same concluslon Íraa



l'abt e f II
LOOSE SI,'IIJT TTIACTIONS OT' T,n{IIS GAOiI¡N TO I.,iÁ,TU¡TTY

Plot

No.

Varlety

OT

HybrÍd

So. of Lln6s ln ssctfon Totals

A.

Res ist Suse .Rssls Susc lesisi Sus c

I

4

I

I
tô

1]

Rêdnån SoL. x Thatcher

Rêùnån Sêlection

lt

Thatch6r

It

n

&sr,¡aril

7

0

0

4

U

i.2

4

3

o

0

0

I

10

0

0

0

3

4

0

LI

L8

4

3

0

0

0

5

Õ\

\z+
15J

'l
o) o

.J

u)

v\ zo
I

7)

0

rnl
4L)

:l

:Ì

Þ

?o

20

0
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roached.. Thls indlcated that _a singl-e nìajor gene 1'ras responsíble for

tho noar-i¡úlunity of Thatchôr.

Tho reaetfon of thê llÌles is also dfsplayed graphlcally. A

hlstogram shol,rlng the distribution of the hybrld llTres l,,Ith r€gard to

the number of snutted pLents pàr line 1s givon 1n ¡,1gurs l. A sjlrilar

ono for Reùiran Seloctlon ls sho\"n in Figure p.

The dlstributlon of the bybrid llnos (Ffgure 1) showed a

tondêDcy ùo be divldstl lnto three groups! tho flrst I'rlth no srnuttoil

þLants, tho eecond wlth one to ten, and tho thlrd Yrith ¡noro than eLeven

Gûutted plants. ?hose groups appeaÌêd to repxosont tha roslstsnt, seg-

regatlng, and susceptíble 1ines, Iospoctlvely, ì,,¡hich vrould bê erpoctod

in an tr'g populatlon. Hênce the expscted ratio, on the basls of a

single factor, was 1 : P: l-; that fs 23.5 | 47 | ZB,S, The ratío

obtainêil r¡ras 24 : 50 ! P0. The Chl-square têst of goodness of fit fn_

dicatstl that the deviatlon $â.s not significant (p : .?g). Âgaln a

siEgle major genê for tho near-ÍIttrunity of Thatcher uas lûdtcatôd.

fho loose smut reaction of th€ I'f of Rednen Selectlon ,( fhat_

chêr was not tostsdr and thus no eonclusfon could be roachedl df"ectry

conoemlng the d,onlnance or recêsslvenêss of thê Thatcher rêsistance.

Ìfolevor, frorÂ the sln€!16 uajol, gene hyllothesis, the segregating F,

linês -- those v¡1th ono to ten gnutted pLants -- l,.lero expoctsd to co¡._

taln, on the avêragô, a ratlo of one honozygous-ro s istant plant to tv¡o

hoterozygous to ono homozygous-suscêpt lble pLant; that is, ?.b : lb :

7.5 in lfnes of 50 plants. If reslstance had been donÍnant tho hetero_

zygous pl-ants ln the ssgregatlng lfnes r¡¡ould have bo€n nêar-l¡mune, and
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tho honrozygous-susceptÍbL€ pLants lJould havo beon the only ones that

rvoro smuttod. In tlìls case it shouLd have besn possi'ble to predict thê

a$ount of loose $nut infectlon 1n tho sogregating lines from that founil

ln the susceptlble Ltnes -- thoso vJitb more thau eLoven snutted pl'ants.

In thêsê susceptlble liBos the avessge flas lB.5 sÍruttod pLants or 6L.0

per cent infection.* In thê segrêgating LinoB it lJas theroforo oxpect-

ed that 6L.0 per cent of tho ?.5 honozygous-suscêpt iblê plants ltould be

e¡nuttod. [hfs amountod to 15.4 per cer't or 4.6 pJ.ants ]6r Line. Thê

ûmourt of infectlon actualLy oxhlbited by the llnos c18.õsed as sogrê-

getíng v¡as L4.4 pov cent o¡ 4.õ plants per 1inê.

The closo agroement obtalnêd seon€d to lndicate that tlre

Thâtcbôr resistance actually was domfnant. Ho$rever ' the problem was

conpllcatgd by tho presêtrcê of tho nod,e¡ate roslstance of nodaan solec-

tlon ln the hybr id ÌrateriaL. It fs posslble that the nlaJor genê of

Thatcher l,tas onLy partially doroinant and that thê addition of somo or

all of the nednan Solection rêsistancs doprossod tho degroe of lnfec-

tlon obtalned.

No concLusion v¡as ¡eachod, as to tho nofle of lnhorltance of

tho ¡rod€Tate rssistance of Rêdnan ssLoctfon.

Embr.vo Examinations

ALI of the Rodüân sê1"êctlon and Thatcher Lines te8tod by tho

8¡ûbryo nrcanlnatlon þ.lothod had at least one embryo containing Looso snut

x Porcontages are lreighted. for the sLlgìrt vaÌiations in sizo
of L ltres.
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hyphae. No differercê l,ras detGctod bet?iêen tho anounts of mycelfulÂ

prosont in tho àlo parents. 3, photonicrograph of the hyphae fn onà

Thatchsr embryo is s ho\,,rn ln trigurô 5. As Thâlroher and Red¡nan sslec-

tlon couLd not bo distlneuished by thls ¡¡.ethod, ft $tas not usod on the

Fg llne s.

SosdLlnÊ Exaolnatlons

A d€tafled classiflcatlon of tÌìo reFults of tho S€odling

Exa¡nlnations ls glven in TabLê IV. The classification of thôs6 saJlo

llnes by tho Lbture Plaut Dxamfuatfon ¡¡iothod ie aleo gíveo, 1:r ordo¡

that the rssults of the tfio ÌrÞthods can be l:êadily conparod..

fhê Red¡iran Sê]ection Linês vJere all lnfectêd and. w6xo âIL

classod as susc6ptlbl-s, 1n !èrfect agrgêrdent $ith the ldaturo PLant

Í)€mlnatÍon l,{6thod. Irlvê of the Thatcher Llnes $ere cLassed as ro-

sistant, and one as susceptibLe. This last dlsagrees r¡ith tho resuLts

of the ¡,{aturó PLant Xxamlnation. In spfte of this sllght dlsagreêment

the resul-ts shor,, that Rednan Solêction and Ehatcher can be rsaaily dfs-

tlngulshed by thts mothod.

Tho rosults obtainod by the two mothod.s for th6 Retl¡tån SsLec-

tion x Thatcher Fg lfnes agreed for only 79.6 por csnt of tho Linos.

A sumiarlzêd collparison of tlìese rosults 1s shown 1n Tabto V. The Chi-

squsro têst of indopendoncê and, associatfon lndicated a definito asso-

clatlon bet!¡ooD tho rosults obtained by the tl{o nÉthods (P<.01).

As a furthex indication of thís assoclation, the corroLatlotr

betvteen the proportlon of seedllngs classifled as smutted. ln each F5



¡. PI]OTOI,trCROGR¡PH OT' P¡NT OT ¿]V fr,GRYO OF fR{TCHIR,
I,J}]EÀT SHO-'i/N\IG Ð.iIPJíLY S'IA1i.IID T,OOSE SI/IUT HYP¡L$

( x ZJO, approx, )

1¡1guro,
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Table IV

C OÌ'PA ¡TSOI{ OF TmSULTS FFOIü S'¡DLTNG
r'rl[D I,'Ro]f i,'iATUR¡ PLANT EXLlfIl{r\TI0NS

Plot &

lino

Nrù'nbe¡

SoèüLing Exanlnat ion ilaturo Plant n:iam.

Number

Tested

No. of Ssedllngs
'ilf th Infecti.on of:

01234561A

Rês ist
or

Susc.

I'Tumbsr of
Smu bted
Plants

Reslst
or

Susc .

Re drnan
5-1

o

4-2
4

5-2
5

Thatche
e-1

9- J.

2
I

10- L

Rsdrnan
1-õ

4

6
I
9

1I
1õ
r7
18
t9
2L

Sê1oct1c
l0
I

f0
10

10
o

10
l_0

r Llne s

ll0lro
I
6
b

I

SeIectl<
lr0l6
Ito110lelrolz
li3lro
110110

n Llnes
321r 12
6.. f I
32221.
4.411
'I .z014

5..1
61.111
6. L2.1

L0
811

I
IJ

b

I

,n x Thatchor ng Lino s

le1.t6
ls 61
lro
lz.I
ls r.
t6. t
lz r. 1r.
lo r. 12.ls .l
lol
l'õ : : : : : :

s

s

s

S

I
S

R

R

R

D

R

R
s
R

ù

s

s
t5

¡f

I
1L

o

b

9

0
0

0
0
0

0

2
0

0
0
4

15
2

0

S
s
s

S
Ð

R
R

n
R

R

R

R

Þ

R
Þ

s
t{

d. on nêxt pege
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Tabls fV -- Concludod

PLot &

Line

Nurbôr

Sêodling nÏamlnatlotr lúature PLant E:carn

Number

Tosted

No. of Soedlings
i{lth fnfoct lon of:

01"23456?A

Rès lst
or

Susc .

l.Tunbol of
S¡¡utted
Plants

Rssist.
ox

Susc .

Redman
L-a,o

27
2S
50
32
33
34

58
+L

43

2-2
4
5

10
15
22

24
85
2?
30

36
4.0

4I
45
4,1

50

55
56
57
bU

SeLectto
TO
to
10

,|

1ô
I

l_o

10
t0
1o

B
1o

1"0

10
I

L0
ô

I
4
,7

I
10
10

v
L0

rl

7
7

10
4

10
I

l-0
I

l-0
10

x ThatcÌìer F5 T,ines, conc
8..1r.

10
I i..
3t 2I
Ão10

.2 42
6.5r
11.11r
811

l_0
81 r..
1..5L1.
401¿)

trl-..1.
10
4211
55
6 . 2 . L'.
t..1.2121
1..1.2
42 ].
5. 11i.r..
1.. 12
6211
2.122.
1.1541
4]-r L.

r2II2
.I.tJ..!

8tl_
e, rf
4tJ_211
62
4,2211
41 111.

l-0
6.5L

ude tl
s
R
S

S

R
S
s
s

R

R
S

s

S

S
s
s
R
s

R
S

I
0
4

l8,
o

o

4
1
0

P,7

I
0
0
4
?

IO

4
0

ô

b
o

27
4
6
7

5
3
0

12

0
74

s
R
s
Þ
s
s
s

S

R

r)

s
R
R
s
ù

a
s
s
S

R
s

n
n
,)
I

R
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Table V

MlirEER 0F LIII¡]S IN LICË CI,ASSIIICATION BY
Sf],trD[,T]{G AND 3Y ¡{ÀTUTE PI,ANT EXAMTNATIONS

SâedIÍng Examinatlons

Resist. Susceptfblo

Rss lst.
L,fattl:ee Plant
E:(aninatlons

erìãÂ

76

4s2

Line, and tho proportion of snutted plants found in tho samo line by

gron1ug the pJ.ants to nÂturlty was .b?¿, whlch Ìras signtfiôant at the

one per cent pofnt.

Thesê re8uLts shoeed that the SeeùIlng Exa¡rlnation Mothod

gavê an lndfcation of the Looso snut rêactfon a¡rd, if susceptlblo, of

tho d€grêa of infectfon. Thls nêthod vas consialered a proüisíng one

for solectlng ¡esfstant variêties or Llnes ln a conparatlvely short

ttne. Ilor,rover, ln its p¡6sent statô of rêflnsmsÌÌt, the tochnlque is
hardly rsLlablê enough to warÌa¡t fts use ln genetic studiês.
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sU'Î,,ÍAR!_.4¡qcg\c_rujllo¡lÊ

A nunbor of pLants of nednBn Sel-ect1on, Thatchor, and thô Irz

of e cr.oss betl,Ioon these ttlo variotioB Ï,orê artificiaLly inôcuLatsd

wlth U,sqlLagq -lStgig.l PhysioLogic Raco l-. Tho rosultlng Lfnes we¡e

tested for loose smut reaction by several nethods.

Tho nature pLant exalìllnation nothod consfsted of gror., ing

the liaos to rnturity to dêtêrüine the nuabo" of snutted plants in

each. Thatcher proved to be noar-in¡nunô, vrhíl-s Aedrûan SeLôctlon $as

moderatoly resistant. fhe segregatlon obse¡vôd in the F, Iinêô of

tho cross ludicated that the nêar-l.Iûnunity of Thatcher l,,as controlled

by a singlê gene, r,rhich llJas p"obabLy doninant.

In the enbryo exaÌrination n)otbod, enbryos of Thatchor and

Re drEn S€lectlon wsre treated and inspoctsd mlcroscopicalLy for 1oos6

snut hylhae. îhe loose smut reactlon of theso varietles could not be

dotsrmined by this ¡Âethod ard consoquontly it v,as not usod on the Iã

1lne s.

The soodling exanination nothod LnvoLved grov,r lng the lines

to the tïro-loaf stage and then, after a spocial staltrfng procod.uro,

êxanlnfng tho til.Lering node mlcroscopicaLly for loose smut hyphao.

Rôdrian Sslêctlon and. Íhatcher couLd be roadily idsntified by the fr
loose smut rêaction, but the classlfication of the FU lines vras only

79,6 per cent correct, presumlng thât gTouing the Lines to rnaturlty

gavo thsir correct reactlons. Eo$rsver, on the $hol€, thls methoil

ga1¡e a¡ iadl'catlon of th6 loose srûut rêactfon ard thê tlegree of ia-
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fectlon. It vras cotrsidorod. a promislng one for solêctlng rosistant

lfnos or variêtfos lu a comparativsly sbolt tlrna, but dfd not soom

reLlabLe ênough to use ln genetic studfos.
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À lærTiqD 0q E&i¡rlÐ,r-tr{-C111},_ &Y,qS- 0I' f, An!

ilp E4Rr¡¡,y r'09 rroosE ðliur ff rgqloN

by ï1. POPP

1. Propare the follo$,fng solutions :

A. Potagsfurn hydroxide . . . f0 g¡t.
ïfatsr . .90cc.

B. Iåctic acld . . L2.5 cc.
Phonol . 1B. b cc.
Glycerino 12.5 cc.
l.Jato¡ . . 6p.b cc.
?oi"rlests Blue (Cotton Blue ) . . 0.008 gm.

C. Glycerine I part
',Tater . . 2 parts

Cut ke?nels ln half at right angJ.es to the creass and. naceratê the
poÌtlons contalnj.ng thê enbryo i,rfth a solutlon of þotass1ltrtr hydrox-
lde (Solutfon Â) . About one hour ls xêqufred. for nacôratlng tho
soed ff the solution ls t(ept aii tho boiling point, and about tl,leLvo
to sixtoen hours if the solutlôn ls k6pt at roonr tenperature.

After the contents of th6 êndosperm bocomo a soft jelly-l1ke naes,
pour contents of dlsh lûto a $tatch gLass. place the embryos f! a
ømll boakel contalllfng a solution of potassÍÌ¡n hydroxide. Itnbryos
reÍrâlnfng wÍthin tho ssed coat nay b6 forced out by appLying sllght
pressure to seed. coat.

BoiI thê embryos for about tr^lo miuutes fn the potasslun hydl.oxlde
solutlon to renove any forofgn nEttor tliat may bo adhering to then.

Draln off the potasslwr hydroxido solution and boil the êlrbryos in
ruateï for about two minutes.

Draln off the l,Jash water and boil the enbryos fn the staln (Solutlon
B) for about tfìreo and oilo-hqlf to four minutes.

Pour contênts of boakot into vJatch Elass. pl_ac6 ê[].bryos on mj.cro-
scopo slld,e, add rnounting ms d irì,a (Solution C), and covor enbryoB !,,ith
a cover slip, Eo flatten out embryos apply sLfght prêssure to cove¡
s11p.

Examfno enbryos under microscope ln strong transrûittôd ]lght.

o

4,

6.

7,

8.




