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}  %wikasq and. ﬁena.} has boen, and may‘ha, 9fﬁ?a&¢n%,;th§ inpurtance of
vi'rust vﬁaiaﬁant varisties manuat e ﬁwarwaﬁyhaaiaeé,  Although severe
v&piﬁﬁmi¢ﬁ aara aaaartea only y&rinéﬁaally, yet th& ﬁia&aaa has ﬁa&u |
- promm avary yoar with varying mw&s of damga. e&wnr&ing o %%:*mmy
(9} %&s avarage aﬂnuaz loss in wheat ba%waan iﬁﬁﬁ aﬂé Xo3s !ﬁr ﬁanitﬁka

vaaé &a&k&tahaw&u was ¢aleulated t@ be 35.8 mi&&iwu kuahala, aangtituﬁiag

& cash loss through reduction ia yiald alaam af‘aa.ﬁ m&lli@n dollare &ar

"agehkyéa# of thin peried. lLosses fﬁf a@%aifiﬂ ya&rs pave at %&m@n raa@ha&
giéaﬁéiavﬁrayaﬁtﬁuass Cralgie {4) a%a&aé that ia %ﬁs%aru.ﬁauaéa in 1@1&

ﬁhare wua a loss &f 170 wdllion éailaﬂa fr@m reéﬁatsea in whest p@@&a&%&&n |
aaé ﬁf &4 m&l&&a& dollare from raéuatiaa iaAgraae, makiag & tatal,mnaatary
| “iﬁsn af 23% willion dollsrs.

» ﬁhm ﬁavaiapmant af rusﬁ r%;iaﬁant varia%ies haa been iuvalﬁabla
in ﬁsar&a&i&s iauﬁas, za %&e ﬁevaiagm&&% nr ﬁhase v&rﬁatiaz, Lo g&auﬁ
';hrae&ar hua to take inte aeani&aﬁaﬁian, amang aﬁhar inﬁsems, ghyaiazagiw ; |
_apaaia&izatiﬁn of rust ama ghyaialagie reﬁisﬁaaas af perent materisl. |

| T&arw are many known gﬁynieiagiu »acqaﬂat a%am rusts Raaan%ly,
‘hieﬁypas £a~aaa$ of thess races have b&aa 1&antifiaé. Hew physiolegie
- raeaﬂ ar\biatygas may'ar&aa @n.ﬁha harbarry %htoagﬁ hybri&iaa%ian bakwaen
~&xiaﬁiag rases {(Qsreis-Rade gb 5; (ﬁ)}. |
3iatype B af Rage 15 has raa&aaxy ba&a iﬁaﬁ%ifisd in,ﬂewaﬁaz
| stam rust wnmam from different ;;sama of the zmma States, but bas
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not s yot basn isclated in Canada, Hart (14) regorts Race 158 as being .
éi?aian%:undar Hinnesota aa&ﬁi%&nna‘ﬁa& maay'ﬁﬁvﬁhéséariaﬁiaﬁ aaeé thers |
an m% resistunt perents are maﬁarataly %a uighly smaapﬁibl& to 4%,
'5he ampﬁasiaes %ha gasﬁihle eean&mie éaugar of %his Ram&:

. "Ii‘ %}iaﬁypa ﬁ of ‘rage 15 onee h&em&s ﬁﬁ‘#&ﬁliﬁhﬂd in t}zﬁ ﬁiwsissiggﬂ
¥ __ﬂaﬁah :ta m;% at al’; i@;}#e&abu. :i'& my" igas vary éastrmﬁiw

- fmzwral am‘é mrtzzem
erma j.a imgalm ‘aﬁ', ‘

maiam:w w rwae
choats.t

| '153 ééu&ﬁ k& izxwx’gﬁm%ﬁ im:& at:tm* ﬁaﬁimbl _ .
N Migie (ﬁ) yainta out tmﬁ ﬁmm is & é:imiw&y ymr &y fm |

in tm mmx&% of iufwﬁm& and in %}m pmrsﬁaxagia m&% zsréﬁe% in

- @%sﬁem @maéa am iu the Mﬂham Eﬁﬁas&as&ypﬁ Vam&y‘ mg, ag M sﬁaﬁes, '
indiaatas atraugly that the bulk ai‘ tiw winﬁw&ama iawalma arigﬁm‘%w

in %ha &a%ar aren. ' RSN

R viaw aﬁ' the aitmtiﬁa aa éiwwwé ahﬁv&, 'Ime ;messnt s“&uﬁy
wm mdﬁﬁakm to éatamiaa the mds ai‘ iahwmmm ef reaistmm ias %&m N

saa&iimg a'#mgw o Rame 158 of 3m @i‘ %ha pawma& wari&tiea wvmnﬂy .

: ﬁamﬁ by the .f'_"j‘_;nim Lavoratory af ﬁewa, Brmd&;ag mmi ‘!s}ss ‘ﬁaminﬁaa |

| mamtm of Plant Pathology, mxmigmg, Manttobs.



c#ing_to its recent discovery, very little infatm&tien.ia
available coaearn&ng”biotypé E‘of Ruce 15.

Stakman et als (28) mantion that two biotypes af Race 15 have
been fnund, one of whieh. differsntiated by Rivael, attacks certaiu xeaya
wheats and Thatcher., Lueg&riug and Stakman (19) refer to ths tﬁ@ biotypes.
as aawea 154 and 158, Raaa 15& has been found 1n Japan and the ﬁﬂitad
Gtates whila 198 aammenly oucﬁra ia South ameriea and is not unaomm»n in
the United States. | |

ldterature frﬁmfﬁéﬁﬁh Ameniea‘indieates that %he'ﬁauﬁh Amgrican
Rage 15 differs from Race 15 dasnribed by %takman and bevina {3?), but
bietypaa are not mnntiauad.

Sdxty varietiea ef wuev* #ore sent to Peru from the ﬁaiteﬁ
States and studiad uaﬁer £iald cendatiens by Abbott {1), ané all wera
feund %e be very susceptible ta stem rust.  The physielagie form maiuly-_
responsible for infee%ien fi%%eé the daseriptinu of Race 15 exaept that

'%ha infection on Khapli wes haavy instead of light and it thavefbre was
uot eanaideraé as iéea%ﬁeai with %aga 15,

&arai&»ﬂaﬁa aﬁ ai. §6) isalaﬁo& ﬁaca 189 in South America,
_Edescribing it as the most viruleat of 811 races, They suggest that it
‘might hove been the Race eescrﬁm by Abbett (1). ﬂawevéé; 'ygam (34)
and Vallegz (29) report Rﬂﬁ& 15 as being the most prevalent Race in
South Ameriea.

#atson (32) using ineauluﬁ of Race 15 from three sources
(Brazil, Japan, and the United tlates) found d¢iffersnces in infection typs.
The ineculum frum Jayaa and the Unitad Stetes yro&acad one type of
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raactian where&a the 1uaculum frem Braail, aore virulent, pvaguced a
"éifferant reactaon. |
| ﬁart (13) found zrgticgg giggg_aavi, Zhuk., aueceptible in the
seeﬂling astage te 158 which, in view of the findings of Hewton & n& gl
{24), indiaataa that 153 ie different from ‘the Ganadian Race 15.
- The 9reb1em caafronting plant breadars with tha advant of 153 |

 ia discu#sed by aevar&l authors. ﬁurﬁ (14, 15) working w&th recently
i | ﬁevelogad rust resistant varietiea and hybrids which inuluﬂe apex,

' Ranown, Regent, ﬁc&urachy, ﬁ«&é-ﬁ& derivatives and Iumilla derivatives.
found that no variety 1n th15 group had aaaéling raaisﬁance to 153. In
.the mature plant atage. mout of tha varzeties and hybrids were moderately
to highly susceptible. _ _ | v '
| Ausemua (2) reports thet Hape, Thatcher, some Kanya Varieties
:and 2, imoghag are suaosptibla to. 153 in both ﬁha sesdling and mature ‘7_3
| plaut stage. Red Egyptian, on the ather hand, haa mederate reaiatance. J
.hoegaring (20) also mentions ﬂed Egyptiau a8 mhnwing some rasistance to
153.

The resistance ov‘a'uscep{ibility\ of s}a?:x.-iétiea to face 158, a8
review&d above, need net be considered as an iudicatien of what will |
'&ugpen unéar thn climutze conéiﬁiona at ﬁaniﬁeba. Jehnaun and ﬁawtan (18}
”havo oinﬁeﬂ aut oceasienal differencas iu raaulta obtained at 8t, Paul,
&innosata, and at ﬁiunipeg, Hanitoba. In the same. paper they showed thﬁi
‘mature pl&nt resistanee may break dawn under Qeuﬁ;t1ous ef high
temperatura (abeut 80 dagreen F.) The responaa of seeﬁliags in moat
' easee reaambled that of the mature planta with reagect 1o the effeet of

temﬁeratura.



Ereakdova in resistanca due to high temperatura was also
© reported by Hewton et al. (24) and Peterson et al.(?ﬁ)

" That s variety may vary somewhat,fram time to time in its
-reaction to a particular physiologic race,; due to changes in
,eﬁviraméntai gonditions such as'lighi,-tampérature; and humidity, was
shown by Newton et al.(23), Hart and Forbss (11), Hart and &aleaki (12),
(and #atson (31). | | ‘

The work of Caasell (3) as reparted by %ataon (33) haav
daaaua%rated very alsarly that uart&iu raaes of‘stem rust are aggr&a‘
sive at high tempwra%urea, pthers thrivs on their hﬁats at lew tam@*

" eraturas, while still others seem %0 ba adapted to a wide range of

\.QtamparatuVa conditions.

The effeet of enviroment on the paraenﬁmga of iufactiou-ﬁay
“be of considerable impartanae. ﬁnéev greenhause canﬁitiana, even with
~ ertificial illunination, Neatby (21) found that 1nfeetion-somstames
failed to tuke place on all seedlings. Hart and Forbes (11). obtained a
highar'&agree of infection &nﬁlight than in darkneéa but in no case did
| they‘obiain 100 par-cent‘infaatian; They used éévan vari#ties of wheat
and two races of stem rust, abtaihing & Tange in-peraéntagé of -infection
 £r§m 5@:8 §;¥ gent to §0.1 per cent under iight.
| @ﬁtaau'QQS) wag aﬁla‘ta abtain,satisfaetary‘aagregat;on for
geaia%ant,véegregatiﬁg, &nd\gﬁseepﬁibla_Fg lines under graanhauae,eonﬂitiéns.
o Reference to resistance or suacagtihility of the va#ietiaa qaad |
in this thesis (as listed under "Waterials and Methods") will now be
briefly raviewed.
ﬂewtan et al. (24) and Peterson gt al. (25) dasariba ﬁaﬁuraahy

and Kenya as practically immune, except when grawn ua&ar abnermaliy high ‘
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temperétnréa, to all phyaiaiggiefraeés éf'steg‘ruat to which the two
varieties had been axposeﬁ (about 20 raoas) This applied to both
seedling and mature plaaﬁs. o

Tadlin (34), %as%ing & nuﬂbar ef varietias of wheat with a
;m&xture of Chilean phyaielagie races in which the South Americen Race 15
was praénminant, found Red Egyptian and ﬁc&uraehy to be immune while
Kenyu and &nye were suse@ptible. H»44-24 was not iaeludeé in the teat
but the reaetian of Hope may be takan as in&icativa of that of’h~¢4~24.

Johuaon end Howton (18), in a greeshouse study, found ﬁcﬁnraahy,
Kﬂnya, Red Egyptian, R.A, 95, and Tumille sither immune or resistant to
Reces 15, 29, and 56 in both aasdling end the mature plant ‘stage. Minor
was. found tc be mora saaaeptible in the saeéiing staga than in ﬁhe |
maturu plant stage. Harquis was sﬂaesptible in every test.

| Goulden st al. (7), in a stuﬁy of an H-44-24 x ﬁarqﬁia grass,

ahawad th&t meture plant raaﬁ&tanc& was inkherited *n&ependaaz&y of |
seediing reaiaﬁaaaa~ Heddw24 was auﬁneytibl& 1n tha seadling stag&-aud
resistant in the mature plant ﬁtags. | ' B

In general, eeediing;raaistancevis normally iudie&tiVe of
raaiatéﬁée in the fully grown plont. The ﬁorralatinn between the two 13 J
borne out by the findings of ﬁarr&ngtan and Smith (xe), Haatby {32),
Waddell (30), und Peterson et al. (25). on the other hand, saadliug f\ )
<auseeptibility may not neaaaaarily be iaéieative aﬁ maﬁmre plant raaetiea.:v
Mature plant resistance has beon éame&atratsd by éaalden st al. (?), Hayaa
end Aamodt {16), Hayes gt al. {17), and Neatby (21)._‘




- ‘The varieties of wheat {Triﬁiaaa,vnlgﬁre; ¥ill.} and the hybrids
used were a part of material grown at the Dominion Leboratory of Ceresl

: ._ﬂraa&ingy~Winnﬁyag, hy‘?@%éﬁsqﬁagg é;?' in 8 etudy on the inheritense of

resiotance to races of stem rust commonly cseurrinmg in Canade.
) ‘i’&m varieties selscted as pwema are 1isted with their Canedian
&9&033&&& Humbers and tkv A&a&aa&a& Rumbers af the Dominien %&har&ﬁary of

%ml_ Brevding.

Variety :

oy e 1w
 HaMurachy | a1 13
¥arquis T N 'S
Rod Bgyptisn sss3 208
Minor | 3534 2056
HoAs 95 - 3532 2063
HeAdez4 . s 229
| Bk 1544 | 339 1564

" Kenys ie one of five Kenya varielies recsived is 193¢ from the
ﬁ&ﬁ&m&éﬂf of Agriculture st Nairobi, Kemys Colony. I% is deseribed as

rust resistent. NolMurechy was :‘-"-emivétg in 1985 from Mr. M. £, J. Meliurashy,

*. ﬁnpnbiisha& éata. b’y R T ?atamm, A+ Bs Masson and L. ¥, J.

' Shebeski, a brief review of which is gi'ma under %Em gection
~ “Pravious Htudies®. _

A Ganadian dovession Nusber. '

4% Dominion i«aﬁesm*ﬁary of @mﬁaﬂ. &weéi&g ﬁwa&ssim Nugmber.
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& farmer mear Strathelair, Maniteba. Nr. ﬁ#ﬁuwac&y discovered it about

%havyaaé‘&gsﬁ as & single rust~free plunt in a fisld of Garnet wheat., He

inorensed it, and when he Pound that it withm%aaﬂ tﬁa‘vﬁst epidemiec of 1935

he brought it to the attestion of %ha'staff’ﬂf'tha'ﬁaminién Laberatory of

Gersal Breﬁdiag, ¥innipsg. %arquis w4 arigiﬁatwd hy aara&i&sta of the
.namimiun ﬁepar&maat of ﬁgriau&%ure a£ %ha Gen%ral ﬁxg&r&mant&l Parm,

Qtﬁawa, Era& 8 wraga betwesn ﬁar& Red alantta aud Rad F&fa. It 4a Bﬁ@@*':
’-agtible %a ‘the common races of s%emzrnat. Rad ﬁgypﬁian, ¥inor, and H.i. 95

wers gart of By zu &ae&ndaa*s collestion of rust wasi&%&nﬁ ?a?ia%m&a brought
:%a this wanﬁinant from Hew South Yales snd received at ths ﬁumiaiﬁa v

&aber&tnry af ﬁaraal ﬁraaﬁiag in 1940, ¥%4%*24-w&ﬁ nelsﬁﬁsd by E. B.
'ﬁhﬁaﬁden from a dross betwesn Ya?usluv Eammer and ﬁarquiﬁ. It is generally
suﬁawgﬁih&a in the aaaéking s%age kat hag matura 91&3% rasistangs o %ho
races of stem rust comuonly found in Canads. R Lie 1544 was developed aﬁ
the Dominion laboratory of Cersal Brseding, ﬁiﬁﬁipﬁ&@ ag & product of u
, ﬂnrg&iﬁ %-iﬂwiliﬂ~ﬁ#ﬁﬂﬁﬂﬁﬁﬁrﬁiﬁ-&ﬁ Q%ﬁ&mpi‘ﬂﬁa‘&&ﬁﬁfﬁé‘tﬁahﬁfér the Tunille
réaistange to vwlga&a-whé&ﬁa. Petorson aué @ave'fﬁ&) raported that the
immmnity'af Xamilla wag clogely agpraxim&tad thaugh nmt fully ashieved,

ﬁxaiuéﬁug Kenga, diallel eraaass pf the rama:aing purent varietien
were aﬁndiad in the Py generation with rasyﬂeﬁ te their ra&iatanca to
hace 158, | |
The cholce af eresses used ia %ha Fy ggnewatiun study wag
governed by the results ar‘%&a pralaminary'utu&y of parents and ?g hyt?i&g.
The srosses actually $ﬁuéiaé may be divided inteo graapa in ﬁhe order in
which they were stuﬁ&éﬁ:“
| 1;',ﬁsr§uis *® é@ﬁuraﬁhy

farquis x Kenys
- Bolurachy x Zenya
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2. Hurquis x Red Egyptien
UeHurachy x Red Bgyptian

3. Marquis x Misor
HeMurachy x Hinor

4. Marquis x R.L. 1544
vﬂkﬁuraﬂhy x B, L. 1544

T Far&y ranﬁam lines af sagh of thn erewses 1ia%sd ware %aa%&ﬁ fer '
their rs&gtiaﬂ tq 158 and to 2 m&xﬁu&s nf iuaqalum of common rases.
‘Pur&ﬁzal #ariatiaa congernsd were iaaluﬁ&ﬁ in the taaﬁa. ; |
| o Variaﬁiaa and hyhriés wore grnwn ﬂﬂéﬁr narmal gtaanneuae aaaéitiona{>
Beed. waa sown. &n &&x inch porous aarth&nwar» pats, wﬁiah haé b&aa fiilaﬁ
w&ﬁhzgfaeﬁl,aixﬁura qaﬁpasaﬁ ex'thraa parta lncal black lovs ané one part |
. #aaﬁ. The ﬁﬁd&ﬁt aﬁ’ﬁaéﬁ'ﬁéwn was 30 seads for each of the fﬁfﬁﬁﬁﬁ;.iﬁﬁ |
for aaeh a!‘tha ¥ araaaaa, and apﬁraximataly 38 far sach af the ?3 &iaea.
. These amounts ara in wxawa& of what was éaamﬂﬁ ﬁﬂffﬁﬂiﬁﬁt by ﬁaaﬁky (31)

 The varfous tosts — maﬁa sver s yavia& of tima sxtending from
\%ha #9th of Teptember, 1945, to the 16tk sf ?ahvu&ryg 1948, The range in
%@ﬁg&r&%nra £er onoh of the tests vari@ﬂ;alighﬁ%y, &g&_in‘az sase reached
the point where a breakdown of resistance could be expscted. Artifiotal

dight wae not used,

' &a_aantiﬂua§ pé$#i¢gs3y* kgce ;§§ haa not h@ggiigélataé in Caneda.
 However, the Bominion Leboratory of Plant mmgy ﬂ%éihﬂ& & culture from
}ﬁtw Panly &inueaaﬁg, and wade availabia & anpply of uvaéinsyaraa. ' The
Inooulum of & mixturs of common races was also madg~avaéxabla" ihia :
smixture cauéiatﬁﬁ.af'kh& f@l&nwﬁmg'raaﬁaa‘ 2, By Q,'li, l@; 15, iy i&, 3 W
| ‘39, 30, 32, 36y 38, 3%; @ﬁ, %9, 52, &s, 5&, ﬁﬁ, 93, ?ﬁ, 80y $1, 83; %@, 98,
- 98, lﬁ%, 113, 128, 13@; 1&1; &ﬁﬁa 15&5 Aﬁ?, 173, 173, &Qﬁ and x&a. i
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. Sesdlings were incculated five days to one week after eumsrgence
A %y'thayfiagérVﬁefhﬁég Ypon iﬂaéﬁiaﬁiaﬁ‘tha pots were yi&aéd in ineus
pation ahaﬁhs?a.€a$5r$&gara 1m}'fur 24 aaur£.  The temperaturs was then
dropped 15 to 20 degrees Fi This resulted in condensation of meisture
iek pvﬁ&uatieaéaf'am artifisial dew wi%kinvtha e&amhﬁrs‘ The temperature
was_%he#f&llwwad:%& return to ne?ma;,graégnauaa ﬁamyar&%uraaé
 The finger mothod of inosulating mey be desoribed a&’f@&i&@ﬁ?
- ﬁaiéﬁﬁﬁaﬁ'thamﬁ snd Porelinger #ars ﬂiﬁ@&d’iﬂ%é-a 1 %&'m&xtérﬁ of
f,ﬁrﬁaiasparﬁs én&‘%aiﬁ; ﬂre&&a&p@r@& ware %ranafefraﬁ to individual |
- asedlings by passing thﬁ firat saa&ling iaaf betwoen %hm&b and farafingar.
 Taly wes ﬁ%ﬁﬁ &8 & base for rua% ﬁ@aras o gr&vwa@ a tae hwavy'ﬁaa of ﬁk& ‘

11&1%0& anpgly ax inoouluin.

,E&aéliﬁgﬁ war@'§1aﬁaifﬁﬁa apyraximaﬁ&1y ﬁwa #a throe wasks aft&#i
inoculation. ﬁy that time the v&r&aa& typea of rust raaatiena were w&&l :
duva&apaﬁﬁ Pyper of infection wara ¢1a$$i£iad u&&ng the sysbole of |
| “tukman &nﬁ Lavina (3&) a8 damawib&& by Jobnson ané ﬁaw%en (1&}
 Types of Infection

0 Iaéiaa%aﬁ that plents are jumune; noe wredinia are éﬁvmloped
© o and hyparaanaitivu Tlecks are ususlly not present.

1) ?1&nt$ are immuua, no uredinia are éavslapaé, but kygarmenaiﬁi@u
- flecks ogour. The rust orgasism hes entered the host tissuey
but the host is 59 nuuanhwnial tbat aavalaymant soen CoESOB.

"1 Plants are very resistant. Eraéimia sre very small aaﬁ 5&9*
ranaéaé by ahary, hygwrsan&iﬁiva, ne&ra%ie RYBBG. ,Jg- ,

- & Plents ere maéﬁrataxy rasimtaat. ?§a~areéiaia ara small to
medium in size; hypersensitive arens prosent in the fora of
negrotic halos, surreunding green &aiaaéa in zha aaﬁ%va af whi@h
the uvediai& are u&&ally 1&@&%&&. _

i B
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3 Plaats are moderately susceptible. The uredinia are of wedium
sise, sometimes, but infregquently coslescing. Wecrosis and
~ hyperseneitivenens are absent but chlorotie areas mey sur~
round the uredinia. :

4 Plants are very susceptible. The uredinia ave large and
usuelly coaleude to fora lerge irregular pustules.
Hypersensitive and necrotic areas are absent bat ehlorotie
areas way suvreuﬁé the pustules. .

% Plants sre hetercgeneous in their raag%ian; ALY the sbove

: reactions may coour tegether on the pawe leaf, Certsin
physielogic forms produce this resction on some varia%ies,
aaga«ially on some of the durum wheata.

Types O, 0§, 1, and B were grouped se resistant whereas types 3

and & wers grouped as susceptible, us has besn done by Stekman and
v'&sﬁiaﬁ;(aﬁ)Q Typa-x was not u#s&‘siﬁaéftﬁa sizture of somuon races
 invariably gave type=x reaction. ?ka aaéé1ia@s'ﬁﬁ&t~anrma11§-wuui€.b&

| aiaasifiaﬁfaa-iyyaﬁx %@ra'nlaaaifi&ﬁ:&a the type represented by the &argﬁaﬁ

pige pustule present.

*ha Chi»gquare %asﬁ for gnﬁdﬁeaa 34 fiﬁ a@ desoribed by ﬁou&ﬁen
(8} wes used Lo compare agtunl ratios obiained with theorstical ﬁ&&ﬁai&a&

' V%ﬁiﬁﬁa




Figure 1. Incubation Chambers




%hé paraaﬁaz'varigtiaé and orcsses desoribed in the preceeding

asctiéﬂlhgd,glraaéy been employed by Peterson, Hasson and Shebeski te

' igvégﬁggaﬁérthﬂ,inﬁ&riianga ﬁ£>ﬁeaaﬁi§ﬁs té t&a,vgﬁgaus races of sten

| rﬁéﬁ°ﬁ§iéh seour nuturally in @an&é¢¢' Their mais Pindings ss sbown by
unpuhliahaé éuﬁn wi&l now be &&aeri&e&. N |

| Raaéeﬁ samples of ?1, Fg a&é, in some aasaa, ?3 progeny of the
.zr&&aa& deseribed above wara grown alaag with p&aﬁs qf the yavan%al '

variatias in the fialé‘aﬁuﬁinnipag for aawerai yamra ﬁaasr artiiiaially

' &nduaaé apidesdcs of yt’””ruﬁt &nvulviug & iargn aumhar of pﬁyaiwlugﬁa

raﬁaa whiah had been éaliaatﬁ& in § anud&. ;

1

The typiesl stem rust raaat&a&# of 1hn yarﬁntai vurieties were

&g fﬁl&aws: V

Marguis sustepiible :
Kenya - no reet pustules, or e trage
Melurashy S KSR
Red Egyptian "W oW om o u
el ke2d L I * # W o»

. Minor trnaa %n zm§
Robs 1544 |
B.de 95 {race to ﬁﬁ?, variabla

Under axaaptiaaal sonditions of prolonged high {emperatures ﬁhava wag 8

pa#ﬁiﬁl loss at’raaiatanaa iﬁ Kanya and ﬁ«%ﬂr&eﬁy.

In the crosses Yenya x‘ﬁavgnin, @eﬁﬁrééhy“x,ﬁaquia, and Hed

Bgyptien x Harquls, or reciprocsl crosses, the Fy g@v& s remction intaers




mséiat&'h&ﬁwadn ﬁhasé of the parenta but usﬁaily rsaambl&ag more closely
. tha—ﬁﬁrqais raaaﬁion, 80 tha% auaeep%ibility appaareé parﬁialiy ﬁam&n&aﬁ.
In Fy apyraaimataiy one quarter of the plants Wﬁ#ﬁ ag resistant as the
'Wﬁﬂiﬁ%&ﬂ%'ﬂﬁ#ﬁﬂ% &nd Chi=gquare t&aﬁﬁzinéiaaia& a_gwed agrasmont wita the
. theoretieal 1 & 3 ratie. In Fy the lines ciﬁauiiiéﬁféa‘vauiataat; |
segregating and susseptible gave satiefactory fite to & 1 : 2 : 1 ratdo.
It aa&~aa§aia&a& that thore was & main factor pair for resistance fn each

;ééﬁpkﬁaa §xaz§¢§,_ In axceptional seusons, aith{pr@}&ag&é periods of
v‘ftaﬁgﬁrasérﬁ-abéva normaly the ﬁarti&iv§raakéQWﬁfn£‘raﬁistunaé‘in the ¥,
~ and ¥y derivatives of mga snd Molurachy made it impossible te claseify
plante or lines on & Handelian baste. "

| Veriations in Fy lines indicated winor factors for ruﬁiﬁt#ﬁaéb
in all three orosses and Lhe Fy &iﬁ%&i&&tiangﬁanypgrta& this &yga%&é@iag
Evi@euaé~w&ﬁ a&ﬁa&aeﬁ-%hat'ﬁha:ﬁi&af'iéaiéra wore not the aaﬁé in the
"threa resistent parents. ~§h¢y'ah9§a&f&ha greatest effeat in the Bed
Egypti&n erosees and the 1&&$£ in the Kanya sroBEes. |

In the eérows ﬁ*@&wﬁ& x Yarquis, mature ?iﬂﬂ% regiotance ap-

pearsd alupst cempletely dowinant in ?1-;&@ good 3 & 1 retloe of

resistant and auﬁaapﬁ%ﬁiﬁ p&aﬁﬁs %ﬁﬁavﬁbi&inaé in~?2'ah9w£ag # single main

faotor pair for resistance as in earlier studies.

$a~%ha araa&ua'ﬂinar x Harguls, ﬂ.ﬁa,asfx Harquis, and R.b, 1544

x ahquia, or rﬁaiyrueai srosses, the ?1 gave rust veactions iuﬁarwadiate

“between those of the parantal ?ariatiea._ $n¢¥g‘a¢‘gla»te\watﬁ ohtained as

- resistant as the resistant parent; all Wara iﬁﬁﬁp&g&iaﬁ@ pr susceptible in

rust reaction. Isheritanse of rust resction appearsd more complex than
in tha orosses involving RKenye, MoMurechy, 3&6 &gggﬁi&n, o ﬁw&&waig ané

no eﬁtstaadiag maiu fuctor for raﬁém&unaa wa inéieazaé. There waa




avgﬁynﬁg thﬁ% the variety Minoy has one or more #a&%ﬁra.fér'resiatﬁaet
complementary te one or more soscalled winor resistance factors in

mﬁummzy mzé ‘ﬁoﬁ Egyptien or to the mm faatar %m: in the helerow

Bygous ezaaﬁi’s&m.

In the drosses Kenys x %ﬁﬁr’@hy and ﬁaﬁw&aﬁy % R&# Egyptzm,
Fys Pyy and ¥y studies showed all progeny o be resigtant apaﬂ; frem rare
suaaaytims plante w&ribu%d 6 satural Weaamg. 1% wag #aﬁﬁl&é&é- that
t&a wain faﬁtar Lor raaistanaa is allelde in the tkraa varia%iax ﬁbnya,
ﬁcmwhy and Eﬁé Kgyyt&&n. In soms gﬁpalmiwa ae rust mw%aa were
' faumi, aad :m others wh&m ‘ims, ﬁhwgh rwiamnt. carried some rw&, the

sﬁg!‘agmim of m&uw favtors was svides

i ﬁixwiz&g t&m% 06 two of the thr&&
varie%zmg have fdenticnl sets of aaimw fagtors. | |
wt@ﬂﬁ% %wtwen ﬁaﬁmehy or Rm% é&gmﬁm op ema gare&t, and
Minor, Hehe 95, Role 1544, or Ho44+24 as the other indfcated that mons of
'w& f&ﬁt‘ Japtenaued mri@ﬁ;aa has the main gone fmo resiatange possesged
w %&aﬁw&a%&y, Red agwt&m, ur Kenye since %m i"z g«apua.wkinaa sontained a
‘ ﬁmaiﬁam%a progortion of susseptible gzimtn. ' |
| Srwaen Wt%m@ Hedd«24 and the vwiou» a%mr resiotant
vw-iw&z;w ghowed f.m; the main i’a@ﬁ@r 6f Fwghelg is mﬂ. possessed by ‘the
other varieties. |
piallel erosses of the varistiesn iﬁima-, ﬁn&. 95 and &a% 1544
~ resulied in Fy populations centaining meny a&ﬁawﬁﬁbi& plants indicating

| -ﬁiffargéﬁ sets of gonés for resistence in these thres varieties. |

§
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?3 ﬁnu at' ?ﬁanya x mf&}ﬁﬁ.ﬁé. Heluraohy x %&arqmiag axxﬁ ﬁ#ﬁﬂm«hﬁ
x Kenyan, %a'ksé in the awdzing s@.agn in the gmwhw&a with the fncewlum

af aﬁxaﬁ phyaiwlcgia raaea. gwm mwim in sanfamity with m&e%am of

mtare_-gzguw in 't,iw;.,‘;; '-‘sm-. It w@s thm*ez‘ara eﬁm&u&m thet the sain

'ﬁlialia-'f gana fwmaifﬁi # :wa in Kmya, Kaﬁm'why, aué Red Eggyﬁaa is afw‘

'faetw« at an sﬁagea of ;a}.&n‘& gmth. .




awﬁ mati«m éf %ramm:t ?ﬁﬁaﬂw waﬁ Fg Saa&lizxga.

| mm 1 shows the mmam to ‘ﬁaw 158 of the purental

mristiaa ia the aemi},ing stage. 2‘1&» maaﬁmm 1&&1%@&& wers. i;ypiaaa. )

,ef t&w z’aau‘;‘w ab%aimﬁ wma ;aarwﬁal miatiea wwa uw‘ﬁ aa zskmeiw in

th@ 3?3 etmiiw.

a*ams 1. aa&mon of Pavental Varisties to Race 158,

Kempw a8
%ﬁéﬁuf&ﬁay ' - 24
Red. ﬁg’ygﬁian - 28 |
Bedde2t SR ] 26

. iﬂiuﬁ!" v | . ge
: 25

Rele 1564
1 E&muis
|- M. gs

%?ae vav:&.atiaﬁ, ﬁanym, imémehy. ami ‘Ra&{‘ ggypum, wers fw&d
1o iw imxma undor the wnﬁiﬁean az’ th&a Mat. i%-%*m, s&in@r, Rekis. 15&4,

ané kiarqas.a HOTS aw@w’b&hu, &umugh ﬁamr msxiy madera*&ely H0» The ap»-'

' mrmﬁy wamna ﬁw&zinga of ¥inor, ?&ax‘”qﬁia, am’t R.L; 1’5% may be son~

- ,aiéareévm sgcapes, H.A. 95 appeared *&m be segmgﬁt&ag for rua@ rﬁaaﬁm;

\ shmiug mmiamtely maietam% aaa&lingg, wa tible msﬂmga, and either

& g@m’mr ;;arams%ge af awa;ma tm the snamwwu varisties or a few
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seadiinga immune. Tt was therefore éaeiéwﬁ to test N.A. 95 for
’hateragaaaiky of ruat reaet&on at o later ﬁaﬁa.}, .

| The reason for ssdapes iﬁ a6t known. ﬁli ﬁtﬁdiinga wore
iaaauiataﬁ dn the ssme manner and were in the same inaaulatimg,ehambera‘
’mhﬁ ﬁiffieul%y of ebtaining 100 per sont iufaetia& in susgeptible varieties
has Eean pointed out in the review of xi%eratnra {Hart snd Forbes {11) and
&s&thy (&1)}.

@abls 2 l&sts the erosses studied in ?3 and thaﬁr-r&aw%iunﬁ in

= tﬁa ﬁ@&&liag stage to Eaag 15&.
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Tabls 2. Reactions of ¥y Seedlings to Race 15B.

Grosaes } | | Resigtunt 5&&%;}%&& |

sarquis x Molurachy : - B2 , , ”

| ‘ ayphian . ss B

% x Hinor ' W 99
" x Rb. 1544 s | e
S x Hehde24 R 93
T x Nk 95 S T

HeMurashy x fed Bgyptlen’ B - IR

. x Minor / 8 o 83

N mRISe e | m
% mEesest T T

W x Red B

LORES WO e | =
Red Bgyptian x ﬁinw ' k’%& . | | BT’
"M x Rh. 1544 | 55 45 | .
Wm xessems n 7
" XN 9% T 19
Hinor x R.L. 1544 R e

" x HeRdeRd o e

" xHhe 95 s 30
Rlo 1566 xfetdezd . | o | 12

¥rom the resctions as shown in "@4&&@ 2y Harquis and Hedde24 \mé;y

be considersd as suseptible varieties with no minor factors for resistance,




” fér when' eé&éﬁi&"wi& ¢ach athw, all Fy sesdliinge were puscepiidble.
mkewiaa, whm ¢%smﬂ with Minor or R.L. 1544, end allowing up to 10

L "pw sent far eaeamw, am ueéiings wers considered as susceptibvle.

o ! mmr and R.L. 1544 may be eansidaraﬁ auswpﬁbl& varieties sar-
e ry:ins mnm f&a%ra for resistance w!aich am eamplmﬁary t¢ eaech other
&mi wh&m ara emplemnﬁary &iﬁ}mr to ms.mr famare er to the main

fwﬁw, :in }ae'&aruzygam mnﬁ&uw. ia wﬁumahy er ae& %ﬁgyptian. Fhe

3 w&s&m& az’ awgzmmtm oinor fwkera was mﬁiﬁ&tea whon 18.6 gmr nemk »

. _raaist b Fg sepdiings wers ﬁwewaa ia *ﬁhe iﬁimr x R‘L. 1544 oross, and

, eiaarly ﬁamua‘amta& by & @mmriam sof %&a gmmamagas uawa dn ’i’ubla B

‘%&%1@3. ; ‘ma ﬁawmmg&a of Fy ﬁw&linga aeaistam to mea 153 iu ﬁrwms
. o @meapﬁi&h wi%h aeaiaﬁwb Vurmtim.‘ ' v

'mmm Varietion | nesistant Seedlings
:ﬁ:ﬁ&mg‘ii&m X Resistant | 1 M#mtaga

Hlaor x MeMurachy | 1 9.8
Bule 1544 % MeMurmohy Sl e
¥arquin x Melurachy _ i o 26,0
Winor x Hed Egyptisn S e
Rl 1904 % Red Egyptfan | 550

ﬁuqa&ﬁ x Red Egyptian ‘ ,' ' _ R "gﬁi;ﬁ

" The data 3;3 ?wl& 3 show m mxy%ﬁ ;}sr-asanets of complementary

Fal

minoe faawra in ﬁﬁimr an& ol 1584 but mlso thwk the minor fmetors of the

variety Q@imr have u grenter effect than the minor factors nf‘ Hol 1544,
| Rewbianar of McHurachy or Red Egyptiun crossed with the susce
- 99@&331:@ parents,; Harquis and Hed4-24, indiente that eagh of the two




S Bl w

: ?éﬂié@ﬁaﬁ’ﬁééantﬁ.ﬁave-easvmg&hftaéasﬁivc-faﬁﬁav g&i#'fér resistance,
the rana%ians ayprqximaﬁang vary elasely the ﬁhaaretiaal 1 3 3 retie.

: In %ha ﬂaﬁﬁraehy x Red Egypti&a areas. all Fg a&adlingu were resistant,

“anaa. E&mﬁtiane 8 Bihe 9& x ﬁia&r &a& n»1_ §$7z b 1544 sube

ﬁtantiataiﬁka praviaua svidence as to pr&senea of and ralativa aE?aﬁt of
- minor factors for resistance in Minor and R.l. iﬁ&&. | |

: § ﬁ% ataéy ﬂwﬁé 8 far hataragenni%y of rnat rna@t&an, kaif tha
ass&iings of twen@y ranﬁem 11&@3 wer& iﬁnaui&ied<wi%h fage 158 and ﬁhﬁ
.aﬁ&ar haxf Anosulated with & m&x&ur& ﬁf eammna rases: The majority of
%ka:gaeﬁxinga;ahawa&-m@éaraﬁs reeistance (typess raﬁg&&aa) to Rece 158
and to tﬁa/mix%nré of common roces. ?hraa of the %wanﬁy lines were #1&&*

‘ aif&ad as ﬂegregatiug is their raaﬁﬁ&eaa o both Raos 158 and the

ixture
3 af“eﬁmaaﬁ“raaaas Paek of seven xéﬁ&%&aﬁa& 1inaa haévat Josat one sesdling
' 'aaﬁasg%ibla to face 158, These were aian a&aaeiriad Bs asgrﬁgating“
_Ther»farn, ﬁ.g. ?5 was considered as hatavagananus iu r&aﬁ reaa&ian;

| ~ Ginge W.4s 95 has only moderste resistance to Race 158 in |
aamp&risaa wi%& the high raaiaﬁancu af ﬁexuraahyw ﬁaﬁ Egvﬁtian, and Eﬁaya,

arnaaﬁa invalviﬁg this variety were aot a%adiaé in

w .%%ﬁfim of Py mm |

In the sta&y af rﬂst raactiéns af Py 1inen, ¥arquis weu uané a8 |

the ﬂﬁsﬁapﬁiklt parent. ﬁmé&*%%, th& 9ther var&a%y found %o be fully
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suaesp%iblé in the seadling utage, was omitted from further study,

' In olaesifying ?3 1inés as renistant, segregating, or susgeptible,
a pra§anééranae of segregating iinsa'wixh & corresponding reduction in
éumb&$.§? énéoagﬂibie lines, was found. Thie was thQQ expected, since
gvery suééaﬁiibi& line containing éagagws wAB alééaﬁfiéélas 35%#&&&%&&&.
Therefore, segreguting and susceptible lines sere grouped as ons igfaatiaa,'
alaséd This class will hereafter be &sfervné ﬁe,.an»ﬁkia thesis, as
*aegregahiag or 8usaeptib1a“ %ithjtha/aei'el&s&ifieaﬁi»&, the expected
14241 ratde 47 one wain fastor pair ia iuvalved is ohanged to & 1 ¢ 8 |
zatia. Likewise; the expected 7 & 831 rnt&a.if ﬁﬁavmaia fagtor puirs

are invalvad i chunged to a 7 ¢ 9 ratie. |

| The first group of orosses listed under "Materials and ﬂe%hods”
for atuay in Fg are ﬁhu diallel grosses of Harquis, Kenya, mnd ﬁeﬁuﬂau&y‘
ﬁaaatiaas in the seedling atugg ars aumm@rizaﬁ im three tahl&a, the-
ﬁarqu&ﬁnx'ﬁaayaverasa in Teble 4, the ﬁaraaiaax Hedlurachy er&wa in Table

5s and the Molurathy x Kanyu srose in Table 6. The dats in a&ah of these
:%abiaa iilus%r&t& not only. ﬁhe renctions af tha Fa liaaa te Race 158 bhut
aloo thq ra&nﬁianah&p batwaen the raa«tioas to Hege 153 ané the resctions
to a mixture of common Faces.

*fab:w 4. lHumber of ¥, idnes in sach Iafeotion Class of Rage 158 and the
, Common Rased 1& the Uross ﬁurquis x Kbnya.

Rege 158
Registant - Seg. or Husc.
Reststant 12 o " 7
;ﬁammn#,%agas o
| Seg. or Suse. | = Y
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The approximata 1: 3 ratzﬂ of resistant to segregating er
snscepﬁibls Pz lines indicatea that the resistanea ef Kenysa either to0
‘ Raea 15B ar to the common racas iﬁ governed by ene mazn recessive faeter
palr. Test for goodness of fit is givan in Table 13. That the resistance

cof. Kanya to Raee 158 and to the eammon raaes is gavernad by the same gene

is. indieated by the identical ve&ctians in eagh infectian class,

‘Tahle 5.- ﬁuwber of F3 Lines in each Infeotian ciaas af Rage 15B and the
: Gomman Rages in the Gress Earquis!x cMurask

ﬁégisﬁaﬁiﬂ: Beg. ar $na¢.'

' Resistent o o '11‘:;' s . 2

| Commen Reces

© The resistance of -mmaéhy' to Race 158, as shown in the F,
‘1‘study, is gevernad by one main racssaiva raetar 9air. '?ha'déta ia:Tabla,
5 substantiate the provious finﬂznge. Tbat for gﬁuduesa of fit ef the
11 5 29 retlo obtained %o f;ha theamtical 18 ra’bie is given in Table

.13; Tha ralatiaaship hatween the raaetiena to Raua 158 and the reactions

| 1o ths sommon raaes, thaugh nat perfact as in the Marquis x Kenya creas,
‘1ndicates etrangly thet the reaistanee of Eaﬂuraghy;either to 158 or to

the eemmen raeaa is geverned by the sama gene, ”Theta was an insuf-

" ficienﬁ anpply of seed to repea% the test on the twa 1ines that were

‘aegragating ‘or ausceptib&e ta Raga 158 and rasistant to- the common races.

,?he rsasan\rer the disereyancy is n@t knawn.
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Tuble 8. Munbsy of ?ﬁa&iﬁau in guch Kﬂﬁ'&ﬁtim Hless of Have 158 and

the Conmon Haces in the Sross %ﬁﬁurﬁ&ky ® xaaym
o Rave 158 |
Resistant = Seg. or Juse,
N Reoistant - . .
GCommon Racee

In the wﬁt&w “Provious ﬁﬁnéi&s” iﬁ wfw wmm&&& That iﬂw
muin fastor puir ﬁ‘m& mﬁ&ﬁa&aa $o the cobmon mm& ia allelie ia
Holurachy and m M‘mym- The dﬁ*ﬁa in 7ables 4 snd 3 iﬁﬁiaaﬁs «@m ﬁ%@
fene rmgawwm ﬁ’m: maiawnw o the wma m«w in ai%mr resiotant
Mu% is '&m gene **wpmsi!ﬁla for rasietanse to Ruce 1858, 1% eould
. thorefore be @mﬁi‘ﬂ%@# that the main mﬁmt g&&r for resistance 14
Bolurachy sud *am m&n factor gmv for raa&sﬁ&mﬁ in Kenys to Bace 255
&re amm. *ﬁm date in Tuble 6 awmﬁmﬁm%& that such is the cass. The
' éﬁfﬁww& batwm %%w 89 1 1 retie of restatant 4o ssgreguting ov sugge
ﬁﬁib&a 1iws obiained und the 40 4 ﬁ mﬁa exgww& uay be sonsidered

o iwigmi‘ﬁmw&, for it the sein gene fnr maisﬁmt w Buee 158 ia Nenya

'aszm ws&gﬁmﬁmrr 1o %m» muin gene fw reaw&amsa to Bage 138 -m
&m&nmeky, an approximate Ty 9 ratio of rssiatam 0 wgmgwimg sy

) aumepti%a Ziitwg would bave resuited.

% 1ise that was mmima #y wgwga&iag or mﬂ@zﬂim& oy

m&aiﬁy Hhe ram&.@ of 8 mwm}. amm ~w & floret of the ¥y He¥urachy x
Kgaya srose bedng poliinated by & susceptibvle varisty.

‘ The complete aggmmi betwaen *szhe ré&r;i;im;a of the ¥y ldues
~ to Ruve 15¥ and to the common #:ag-ga. aaﬁaﬁahﬁ'}iat% the svidence that in
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Kenya or ﬁbguraghy the same s«ae iu raapaaai&ls for resistance both teo
Race 158 and to the common races.

T ﬁaaa%ians of the 33 1inas in %ha $ﬁ8§ﬁﬁ grnuy of crosses (as
iistﬁé unéer "Haterials and Wethods“) are anmm&risaﬁ in two tables, tie
'ﬁarquia % Bed Bgyptisn eress in *ahla Ty and the Yellurashy x Red
fﬁgyp%ian é?aﬁﬂ in Table 8. The dsts in both tables illustraie the
raaatiens »f the Fa lines in the ssedling atagu %a Ruge 158 and also the
vrelutienahip h«%waaa the resetions ta ﬁ&aé 153 and th& raxgtﬁana to the

a&mn l‘&ﬂﬂﬁ .

N

fa&me}?. Numbsr of vgamnw in esch Infection Class. of Hace 158 and

the Jomaon Races in tha Grose ﬁarquia % Bad 3gy§t&an.
E&#ahlﬁa'.v-
'%ﬁgiétan%_ Seg. or Buss.
Resintant - 9 | -
Gommon Races A
 Seg. or Suse. | e 31

?he deta in Table 7 indlecate that thb &aaiata&aa of Red Egyptian*
to either ﬁaca xsﬁ o ta the common rauaa ia gavaraad by the one ané same
geﬁ&; The teet for gaednasu af‘fi% hstwaea.the absarvaé &atie and thn

N\

thﬁaraiiﬁal 14 3 ratio is giwnn in ?able 13.
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Table 8. HNumber of ¥y Lines iu the mmag; Stage in each Infection
Clees of Race 153 and the Commen Races in the Gress Hellurschy
% Hed Egy;atim. , :

Raoe 158

Registant Bog. dr Susg.

Realstant _ 40 -

Common Races

56g. or Buse. _‘L- R S -

oot

The data in Tuble § substantiste the former obssrvation that
the wai@ gene for ﬁaaiatameafia &11e11¢ ia ﬂnﬂﬁwamhyiané Red Fgypiisn,
and ig reagan@ibis for reaiatanaw be@h to Race 153 and the sommon rages,

ﬂhﬁ dant two grenpa ef areaaea, s 1ista§ aaéer "Haterisle and
‘ ﬁ&tmgia“, are tested in the sawe mmm:* a»x the f&r&t %\m gzoaps wem.
,%arquia 1& used as the kaown suaeeptibla variaﬁy anﬁ HeMuraely as the
kuawa r&a&ataaﬁ variety in orosses wiﬁh Einar*aa& ﬁ.L* 1544, 'The data
’far each of the croases illustrate the reactions of ths ¥y lines in the
seq&ling atng& to Rave is8 and a&an the ra&atiaaship hatwaea the
veaetieas 1o ﬁaaa 158 and the raaatieas 1o the aamman Yages.

: ﬁﬁk&éfﬁg ﬁumhar of ?3 Linse in eaah Infaatian Qlass of Rece lﬁﬁ an& the
L Gnmman Aaoes in the Urose ﬁarqnis x Minor. : .

vaéaa 158

'ﬁéaiﬁﬁant' Beg. or Zusa.

Resistaut et .

Gommon Reces

Seg. or BSusa. , - 3%
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I# the ﬁarquiéli ﬁiﬁar'eroaé; ne Fg lines were resistant to
Race 153, Thia supports the resulte of %h& aﬁads of parental varieties
and Fz aeeél&n&s.- |

 Hiner is resistant to the aemman rages unﬂer the enviromental
«eﬁéitiana of this test. This was in&iggta&vby‘%ka resistance of the
1aesﬂ1iﬁgﬁ in ths check pote of ﬁina?'&ﬁé aiaéﬁ%y t%é'ﬁgyraximaﬁo~l v 3
ratio of resistant to segregsting or énaaepaibie'?3A§iﬁaa;

i?ubl& 16. ﬂu&b&r of Fy Lines in each Infection Class of ﬁaua 158 and .
the ﬂomm@a Raeas in the srawa %cﬁaraehy x gﬁnar. '

Race 158

Resistant Geg. or Susc.

Resistant 10 . 11

- Gommon Ruces

§og. or Suse. - 19

The ten Py lines thet ava,ragi&tan%.ta Race 15B may be considersd
aé’ha?iag obtained their resistance from Eaﬁuraéhy, although it ip poss
aiﬁiﬁ tﬁ&t'%ha'eamgiﬁmantar?°ﬁiaér fa@t@f&'af;giﬁwéfanﬁ:ﬁaﬁaraahy'may |
have had &bﬁkighﬁ aé?saﬁl The test for gébdﬁéﬁs af’fit,‘aaanﬁing the
monofagtorial hypothesis, i given in ?ahxe 13, |

In each of the thirty lines, ssgraga&ing or suseeptible to Race
‘158, there was a great deal of variation am@ag‘thg'iuéivzﬁngl seedlings
a8 to type of infection. 4 %yyiaaz sxample is as followss

‘tine Ne. 33 | IR |

Infection Type = 0 05 1 2- 3 &

Ho. of Seedlingy ~ 7 5 2. 1 | 8 10
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‘%%eng§ria£¢a$ in iﬁfﬁctiéh types inﬁi@a#ga’ﬁﬁa presence of wiuor factors
_th&£ éré somplomentary %é-eash other in the two varieties, or minor
faeta#a of %1anr'a¢wp&emaatary to the main £uetot of ﬁcﬁaraehy wheu
heterosyrous far ranigtaﬂae. This 3a§g$antiatea‘thavfiadiugs in the study
of ¥y seedlinge. R il | |

. 9he sleven ?3 iines that were resiﬂtanﬁ to the ocowson reces and
aegrag&ting or susseptible to Ruace 253 way be aaasiﬁar&d ag haviug
»ehtain&d mwst of their resi@taaca from ﬁinar, and possitly & small pers
cautage af ﬁhn ramiaﬁa&ew from the affeat of the ¢nﬁplam¢mtary m&n@t
factors of Nosurachy and Hinor. o

?ahlé,zl;- Nuber af'ﬁs Lines in ench Infection Glass of Rses 15B and the
- Geumen Reces in the Urows Harquis x R.L. 1544,

Race iﬁ%

fesiotant Seg. érv%ﬁﬁa.'

o Rﬁaiﬁﬁant‘; o " - S |

Common Races

Seg. or Buse. - 39

411 ?3 linwg;af tﬁﬁ‘@hrqn&a»xvﬁ.kﬁ 154¢'¢t¢aa-%ér9 gus@ﬂy&i&iﬁ
%ﬁvﬁ&aavlﬁa, mkiah\was*ta-ba sxpectod singe he%&iﬁﬁveuta~wsw@ kneown ﬁafba"
Vﬁﬂsgggﬁibﬁa %o this rece. |

- he sandlinga of Rl 15&&, used ag 8 ahﬁnk in this feat,; were
‘raﬁiataat te the conmon razas. ﬁewavar, anly one ?3 iins waa found to be
resistant to the vommon rages. xﬁ-may he assuved tﬁaﬁ there is no main
gene for resistance in ReLn 154%, and that the inheritmnca of raaﬁ raaatian

]

to the common races iz complex.



o= 89 -

fjf?éﬁié’iﬁ. ﬁumhsr of ¥y Lines in oach Infection Class of Rage 1ﬁﬁrané th@
: %aﬁ&an aaaaa in the Uross ﬁcﬁnvaehy * R.L. 1544,

v ; ﬁaﬁis%anty‘ Beg. or Susc.
| s g
 Gommon Races
| Seg. or Suee. | = 25

An spproximmts 1 i 3 ratio of resistant to 'aég.‘regaﬂug or stﬁwa

“ ‘agtihia Fy lines to aae# 155 was ebﬁainaﬁ. ?ha rawisﬁan% 1ines m&y be

aan&iﬁarﬁa ad having ab%a&na& Thadr rasis%anaa fr@m ﬁaﬁnraéhy, ?aaﬁ far
gﬁaﬁn&ms 6f fit ig shown in ?mklu 13, In ‘sach nf t&a thirtyntwa F% 1&&&3 ;
‘sagrsgating or auaeay@iaia to Asse 1%3, there was a.aanaiawrakle &mﬁunt of

v&riaﬁian ammmg %ka gﬁaﬁlings a8 b0 inf@atian type.

This was interpreted
'aa;farth&r.eviaeaaa of the pressmse @f»eomgigmgaganywminar*féé$érﬁ;far
resistence in Nolurachy and Rl 1&%»? '%&-fmﬁatiw smeng the sagﬁ).ing&
vaf'ﬁﬁﬁ,ﬁéguta&hy-x‘a.h.‘154§-¢r@aafwéa-ﬂetfas gr«ﬁﬁuuea& éa %hé»v@f&&ﬁimé'
ameng %&a aaadliﬁgn of the Hnﬁmraﬁhy x ﬁiaar wraaa, iadinating Fuwsr ar :
less imga@%ant modifying g&nea in a.L. 1544»aa aomparaﬂ wiﬁh Binor.
‘ There were seven Fy 1imea acgrwga%ing ar auﬁaegtibza to ana
- 15B and resiatant to the common races. ?h&s may ﬂa&m &igh in aampariaeu
- with %ha gingle ?3 line that was ra@iszant to the aommua raa«s in the
 ﬁarQu&a-va.Le 1544 eross. Tuking &uﬁﬁ aanaié&raﬁiau the yresaﬁﬁa—af
‘ :¢eﬁ¥1emsntary minar fastors far‘r@ﬂiﬁ%aaea in ﬁaﬁuyaahy and R. &. 15&&, it
ig %ighly prﬁ%&blﬂ that the resistance of the seven FB lines mayy tﬂ a -
graat axtsnt, be ﬁua fi0 tha effect of tha ewmglemantary ainer'faeta?a in

the %wa var&s%ies.
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It hes been pointed out that fer aaeh of the ¢rosses, Harquis
% Raé Egypﬁiau, ﬁarquia X Kenys, Marquis x<%¢ﬁurnahy, Hellurachy x Miner,
ané %&ﬁuraehy % Rude 1544, the ¥y data iaﬁin&te %h&t reaiatanua to Race
158 is governed by one main recessive factor pair, the observed

frequencies closely approximeting the theorsticel 1 : 3 ratis. The

mansfaetarial hy@etheaia is tesbed hy the Shinaquara test for goedness of
fit as ah«wn in Teble 13,
2&b19'1$"'?a3t for Sveduess of Pit of ﬁhaafvsd and Theorstioal

Fregquencies, Assuming Resiatance %o Hace 153 ta be Governed
&y 3 Qingla Recegsive Faotor Pair. .

{rose Observed Galoulated Chim ¥
‘ _ ‘ aguare

Beg. or : Seg. or

Res. - Buse.s Rus. Busg.

_ﬁ&rq&is 1z 28 10 30 0,538 | 0.48

Keniys ‘ ‘ v

Barquis x - | 11 29 10 30 0.133 | ©.738
Yeliurachy - : o | : o

Harquis x 9 3 w 0 | 0.8 | 0.3
fled Bgyptien | . - 1 .
Hoburaghy x W % | 1w 30 | 0.000 | 1.00
Hinor : ; : : -

Molurachy x 8 2 | 1 a0 0.533 | 0.48

%he £it in sach of the five tests is quite good, the evidence Bup~

‘perting the single recessive fastor pair hypothesis.




Fy ané'?s progeny of various wﬁeétﬂéfésasé involving eigﬁk
parental varieties were atuﬁied to investig&ta the iaheritanea ef
"rasistﬁnee in the seedling stage to ﬁaae 153. |

. The typical sesdling reaatiana of. the garanzul,varietias were
feuaﬁ to be as followss

‘Kenya ' ':ﬁégiétaﬂx B
v Henls :

. Melurachy =
Red Egyptian oo | -
Minor Yederstely suscepiible
,&a@&-a4 . . Susceptible L
.&of.u 18544 h
Marquis : LM ‘ ,
. N ﬁ.;ﬁs : -ﬁﬁéaratoly rasigtant, v&ri&ﬁl&

 '1n the ¢rosses marquie ® Maﬁuraehy, &gﬁaraahg X Hedd=24, ﬂarquis
x Raﬂ ﬁgyy%&aa, and aad Egyptiau x,2¢44~2§, a@yraxiﬁataly one querber af
the sesdlings were resistant. Ia th& Py study of the erosses ﬁquuia
fxﬂﬁaraahy, &eﬁu&aﬁhy x Minory aaaavaﬁky ® RoL. 1544, Rarquia x Red

:Egyptian, and Marquis x Renya, the raﬁié of rasiatan% to segregating or

awaaaptible lines gava aatiaraetary rits %o tha‘thaore%ieal 13 r&%iﬁ. . :

"it wﬁa naneludaé that the renistanne of aaah of %ae thres vnria%ia&, Kﬁnmu;

Eﬁﬂureahy anﬁ Kaﬁ Egyptian, to zaue 153 is guvarnad by one main wsaﬁssiva
‘fagtnr pair. | . E

 The agresment betwsan the reactions to Rece 158 and the
raaatians L. the common races in the ?3 limaa of t&a arwssaa ﬁarquia : 3
1%cﬁara¢%y. Harquis x Red Egyptian, ﬂarqui& % Eénya, aaﬁuraehy . Red
3gy§tiau, ané MoeMurashy x Kenya, inéiaat&a that in sach of the vari@tias.
& Kansa, xeﬂnraahy and Red Egyptian, one gaua gavara& the resiﬂtanac both

_tn Rana 153 and to the common #a#&a.:




.32~

In the ¢rosses se%uraahy x‘K&nya and ﬁéﬁnraa ¥ x Rod ﬁgygﬁ&an,'

_ all pregeny wore resistant ayart fram the few susaegﬁib&s soudlings of
'iana Fg iane at%ribaﬁsd %0 naxural erasaiag¢ B was‘eeaala&oé that the
@aaa fnr rssiat&mae is allelia, and souléd quite pasaibly be iéﬂnﬁi@ai, in

the thres vnri&ti&a, Kenya, %aﬁurasky &nﬁ Red ﬁgypﬁi&n.

~ The Py study of erosses involving F.A. 95 indiostes that i
_ihis vﬁriaty ma@er&%a resistance ig partizlly dominant. Since M., 85
'kaa anly moderste resistance to Race 158 in 6am$ariaan with the #imply
:inh@ritaé,high resistance of %@ﬂuraa&y, Kanya or %aé Beyptian, ?3 gtudies

iavalving this variety were not maﬁe.
Minor snd R.L. 1544, altheugh susceptible to Race 158, were
© found to heve miner fastors for rsaia%au&a ﬁamﬁléman%ary te easgh other
ang aamplamantary to siner fastors in ﬁﬁﬁﬁ?&#hy an& Red Egyptien, This

waa deponstrated in the ¥, studies and the ﬁvﬁﬁsaua support &,ﬁy the

obasrvations made in Fy. The results indiceted that R.L. 1544 has fewer
or lasu Ampertent &adifying gones than %in»r.-

, ¥y studies of the croswse 1nvakving the aus«eptibla varietios,
vﬁarquia and Hed4-84, 1nﬁ$eateﬁ that thess vmrﬁeﬁiam have no appreciable

maéav or miuur factors for rasiatanaa aamgxaman%ary to faﬂtara for

| reaiatanaa in the ethar parental varieﬁiaa aﬁu@iaﬁ._
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