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Ezperiment Stat®n, and Agent, Division of Cereal Crops and Diseises, snd
Mary L. MarTINI, Assistant Bolanist, Divigion of Cereal Crops and Discgses,
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INTRODUCTION

Since very little information was available concerning varietal
stusceptibility of barley to leaf rust (Puccinie anomels Rostr.), a
survey of barley varieties has been made as part of the coopetative
investigations betwesn the department of botany of the Purdue
University Agricultural Experiment Station and the Division of
Cereal Crops and Diseases, Bureau of Plant -Industr%; Early in these
studies abundant infection with powdery mildew (FErysiphe graminis
hordei Marchal) developed, and it was noted that there were marked
differences in the relative susceptibility of varieties. Studies on_both
fungi were continued on seedlings in the greenhouse, and leaf rust also
was stodied in field plantings at La Fayette, Ind.

LEAF-RUST STUDIES

Tn 1924, through the kindness of H. V. Harlan and M. N. Pope, of
= the Division of Cereal Crops and Diseases, more than 600 varieties
= snd selections of barley were received for investigation. All these

were studied in the seadling stage in the greenhouses of the agricul-
tural experiment station o% Purdue University. Each variety and
selection was inoculated when in about the second or third leaf,
The plants were inoculated the first year by the scalpel method, as
has been reported for similar studies of leaf rust of wheat? In the
following years the seed of varieties was sown in rows in the green-
house bed. When the plants had reached the proper size they were
inoculated by shaking heavily rusted barley over the seedlings.

™
P
m
=]
w2
Ll
u
a
=z
i
v
% e

1 Coopetative investizationz between the department of boteny, Purdus University Agricultural Experi--
I??;r?tﬁmn' nud the Division of Cereal Crops and Dicenses, Burean of Flant Industry, 1. B. Department
ol calture.

1 Mang, E, B, end Joickson, H, B, PEYSIOLOGIC SPECTALIZATIGK TN THE LEAT EUST OF WHEAT, FUCCINIA
TRITICINA BERIEES. Phytopathology I6: 185]-120, Mlua, 1926
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After being given a fine spray of water, they were covered with muslin
held up from the plants by 12-inch pot labels placed at intervals in the
bed. The muslkn was then wetted, and the plants were left covered
12 to 24 hours. A high humidity was obtained in this way, and a
very uniform and severe infection developed. This method greatly
reduces the labor of inoculation and has been employed by the senior
writer in all cases where large numbers of varieties have been studied.
Only one cultuce of the rust was allowed in the greenhouse, thus ob-
viating possible complications from a mixture of physiolegic forms.

The reaction of seedlings in the greenhouse was classified according
to types of reaction. Highly resistant was denoted by 0, very resistant
by 1, moderately resistant by 2, moderately susceptible by 3, and very
susceptible by 4. TIn the field the rust reaction was indicated by the
percentage of uredinia on the variety,

In the spring of 1924 the complete set of varieties was sown in short
rows in the field at La Fayette, Ind. The rust was started in this
nursery by dusting the rows with heavily inoculated plants from
the greenhouse. In subsequent years the number of varieties was
reduced, cnly those showing some promise of value because of
resistance or outstanding agronomic value being retained.

Az has been described elsewhere,? * it was found during the course
of these studies that at least two physiologic forms of the rust occurred
in the United States. These are distinguished by the reaction of a
number of varieties of barley. In Table 1 are shown the reaction of
varicties to physiologic form 1 in the seedling stage in greenhouse
studies during the winters of 1924 and 1925, and the field reaction of
the maturing plant in 1924. Iiis evident that there is considerabls
difference in the reaction of varieties. The majority of them were
very susceptible (type 4) in the seedling stage.

TaipLe 1—Reaction of burley varieties lo physiologic form 1 of the leaf rust of barley
Puceinia anomela) in greenhouse and field studies, 188485

Razction to s
physlologlc Field ¢

Variety Probable erigin Ecological group f°mt}|j§s§'“n' ret}cgtztfn.

1024 1925

Hordenm vulgars pal-
lidum:
Abed July,
Abundic,

L= S
0.

4.
a
TR

4 Varietied eiassiflad according to the folivwing publiication: HaRtaN, . V., THE IDENTIFICATON OT
YARIETIES OF BARLEY. U, 5. Dppt. Apr. Bul. 822, 32 p., illus, 1918,

+ . 1. deaotes actession number of the Divislon of Ceresl Crops and Disesses, Buresu of Plant Industry,
U, S. Dopartment of Agriculture. .

« 0=Highly resistant, no uredinia prodneed, Infeetlon avident as necrotic spots without uredinia; 1=very
rosistant, urediviz few, small infsction mostly evident ss necrotic spots withont vredinia; 2=moderntely
resistant, uredinis mo&amtely abundant, moderate in size, in necrotic spota, necrotie or chlorotic spots
clten without uredinia; 3=moderste]f susceptlble, uredinia moderate to large, moderate]s lf:navnlent.
ugually accormpanied by soma clilorosis; 4=very susceptible, uredinia largs, abundant, with Lttle or no
chlrresis.  Percentage of uradinin compared with the mumber possible. T =trace.

4 Field reactine given &% pereertage of uredinin as comparsd with the ameunt possible,

W o e o 0 B e b

P MaiNg, E, B, STUDIER I¥ RUST RESISTANCE. Jour, Hersdity 17:313-325, illus. 1928,
38' 11 HQOST SPECTALIZATION OF BARLEY LEAF NUST, PUCCINIA ANOMALA, Phytopathology 20: 873~
2, illus. 1830,




SUSCEPTIBILITY OF BARLEY

Tasre 1.-—Reaclion o barley varielies to physiologic form 1 of the leaf rust of barlsy
(Puceinia anoma{; ) in greenhouse and field studies, 1 924—95—({0nt1nued

Probable origin

Eecioglcal gronp

Reaction io
physiologic
form 1 fn groen-
hLouse

1924

1925

Hordenm vulgare psl-
Hdum—Centinued.
Abyssinian.... .|

| T ——

3

Manchuria.
P

{r]
Hyhrid.

Apalan. ...

Arabal ...

Argentine. _.......
AoV,

MNorth Afriea

Tennesses Wintar X
Black Arablsn.
Coast.

HATDATY . . ..o

Baghaw,
Bloa Ribbon.._‘__
babaliera. - -

Baker... . .o

Asintle Turkey.

Maorth Africa,

Coast..

M huria,

Manchori,

Russin.

do.

China

North Afries,
Pern

Califgrnie Marfout. .
Coast

Europe..... PA— .-

Tennessoe Winter... .|
Mapehuria

A— . 1

Coast.

Switrerland

Narth Africa

M hivia

Chinx

Siberin

Menchutin

Switzerland

Coastoo .

Morth Afrlea

Coast

China

Manchorin

2 L O e e O i e e G e e B S e b3 g b e e A Qlﬂlﬁﬁ&l—lﬁﬂhﬁwwbﬂwd\-*

Bweden..

Smooth X Indien
Hesad

+

ead.
Manchuria,
T Winter ¥

Russia

Bleck Arablan,

Manchuris. ..

Manchuria
d

North Africy

Russia_

Manchuris

Mane!

PP ;.

Finland...oooeeean —
South Russla.

Centra) Aﬂla....--,_‘-- .
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Tant® 1—Reaclion of barley variclies io physiologic form 1 of the le
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ruaf of borleg

(Puctinia anomula) in greenhouse and field studies, 1984—-26—Continued

Reactico to
8 'Dhjisiioluaio Fiold
'ormm 1 in grean 6
Verfoty GN‘OI.' Probable origin Ecologleal group house matég;m,
: 1!
1824 1925
Hordeum valgare pal-
udnm—Cuntinuad
1099 | Russia 4 ]
)84, ("hfnn 4 50100
2000 [-oa-dO.a 4 100
1019 No:th Alrien 4 50
784 | Iodla 4 15
102D 1 0 T
1053 § Chion 2 H0-04
882 | Turkestan F ) 50-54
1628 | China 4 4 100
1082 | Deonmark 4 &0
1042 | China 4 4 2649
743 | Chinese Turkestan — 4 Y5 -
2367 | North Africs -2 25-48
860 do. Coast. = 3 2 T-9
018 s { 9 : .2 3 25-34
730 1 China 3 2549
1065 do. 4 3 25
1315 | Egvpt 4 108
1016 | India .3 2 T-24
meen] £08 { Palostine 1 B T-14
Lake Clty.. __....] 1126 | Manchuria...c.o.--. Manchuris 4 - 75-
Large-Grained 408 | Europe. ..aneo-n-----| Teunessee Winter...._| 4 2 . T-14
Winter. - ,
h 700 { Indla, 2 2 540
1373 Menchuris, 4 85
W70 | China 4 4 50
2435 | Russia. 4 50
903 | Manchuria______._..} Manchurla, 4 85
972 f.____do do. s 2 ] 514
i ST 1025 |-au 4 - 5064
Mammotthter. e (0L - I — Tennessee Winter..._. 3
Menchufis.. ... 244 { Maochuria.-.._...| Menchuris, oo 2. - 26-34
Deo... - 354 1 ....do. do.. 4 -— ]
Da. 2 816 |o.-.do. do 4 4 16-24
Do. b w3 0. de 4 584
Do. - 958 |- do —enodo 4 6084
Do -y 1251 i..-..do do. 4 75
i 1. T 1357 |- do do 4 50
"Mancharia Padl- 1244 do do [ N P 50
ET00. . .
_Ml\nmoy.. ........ 2450 | North Afrles Coast —- 4 4 -6
............ 1051 | China, 3 2= 25
"’\Tacknus Mores..., 1370 Coast. . 1 0 T
Mlchung .......... 1166 | China ) T 2549
........... 085 | Russia. Manchoris .. 4 100
Mnnte Cristoo-__. 017 | Indin, -oane. —— 2-3 p 59
Noni Tad...o__——-] 1087 f..__do. PR 4 4 T
Meanchuris .o.c._.. Manchurla, .o 'S 85
China — 3 - 65
T R, Manehurig ooeeeecee e 3 75
hurls, - i 1 Q 50-64
R ) do. 1 4] b0-64
. do. do N 5a
do..- ._da -— 4 4 T6-100
. do iAo ——— 4 Fiiv]
Russioooeccaneannn [a]5 T N 4 fomemeen . ]
..... do — [ 2 2 2640
~an--00 do. 4 674
R (1] do — 2 50
S [ do. 4 25-34
FRUSS, c cmmmam e Aretie. e —————— 3 P ]
0 75
North Alfrica Const — 3 2 524
_-.--do g0 ——— 1 1 T
- —_— 4 L]
. Ter Winter..... 3 4 75
North Alrieg —aaaaee Coast. ooemee e oom ——— 4 2 514
Ching. - 2 3 ]
Nnrth Arica Copst 3 b} T
_____________ .| Manchuria. ceeaicnne- [ — 160
\Iunc‘hmm.-. do. I R,
...... 3 2 T
....................... Swedish;Baxter......| 31 VO . T8
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‘SUBCEPTIBILITY OF BARLEY

TABLE 1L.—Reaclion o{ barley varieties to physiologic form ! of the leaf vust of barley
- {Puccinis anomala) in greenhouse and feld studies, 1924-26— sontinued

Renction to
physiologie
) form 1 In green-
‘Frohabie origin Ecological group house

1024 1925

Hordeum vulgare pal
iidum—olgrfzinu%?ll.
Ruband

4
Tennesses Winter.....

Bhorthead..__ 2364 | North Africa
Sitver Kin Manchuria Manchuria
Squnrehend Win- E: Tennnssca YWinter
tar.
Soltan__ Menchuris
Salu_._.
Bummit ) SwedishXBaryter,

Narth Afrlea.

X

Eurgpe
&

__...do
MNorth Alrles
Asfatic Turkey.....-
'I'urkest:}n-

13
Asiy Minor (Persia)
China

‘White Qatam!... “Maneburia. .
White Russian__. %u‘,‘s‘sia.

Winta

‘Wisconsin Winter.
Manchyris

M e B3 pE e e e afae P Bt G e DO P 1 B GO 1 B R e e P B b B B G e et e D e o

ond
Hordeuin vilgare pal-
Udurm parallelum:
Abyssinla,

Do -]
Abyssinlan. .-
Cersbrinos,

Hyrdeum vtlignre pel-
lidum pyramidatam:
Abacus.
Abyssinta. o cevanf® Ethiopla.
Abysslnfan do.

Tra, i do
Chllg Brewleg___. J—
Clab Muorlout .. 932 | North Afries

D 3 do

“Switzariand

(ST
Ealt

q!

[SEATST O Y =)
~HREGRAaS

=)
]
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TasLE L.—Reaction o{ barley varielies to physiolo
{(Puccinio anomala) in greenhouse and field s

gic form I of the leaf ruat of -bariey
tudies, 1924-25—Continued .

Prabable origin -

Ecological group

Resction to
physiologic
form 1 in green-
house

1924

‘Flld
reaction,
1524

- Hordenm: vulgare
pallidum pyramids-
tum—Continzed.

Crech

_‘Winter Club. .....

Hérdeum vulgare pal-
Ildum rikotense:

Andrew_

Russla

Russia

R [

EOrope. e eeaaeenn

Blarney

Catts

“Wnter Club,

Cheddar .

e B e e G e 3 B e i D

Loeiorrhyachum X

Mariont.

ElopX, Manchurla.

BayﬂBrswingXLion..-
A TR

Crates

Fuling,

LeiorrhynchumX
Manaut,
Lionx Featherston

[

Mariout X Lelorrhyn-
chum. ¥

da

Gilette
H

Larfout

Leader.

Limerick

Louden........... ]

Club Marigut® Lion. .|
ManchurieXLilon.... ..
Bay Browing X Lion...
Fratherston X Lion___|
Lion ¥ Manchurin,
Leloechynohum¥

ariont,
Bay BrewingX Lion__.
Manchong < Lion
Bay BroawingX Lion. . .|
Llol:llixManc uria.

o .

do.

Mariout X Eelorrhyn-
chum. -

Manchuria X, Lion
By Brewing»Lion___
FeatherstonLelor-
rhguchum.
0.

Bay BmwinéXLlon..’..
do

Veughn_
Vitz

Herdeun vul pal-
lidum coerulescens;
Abyssimian. ..

Leforr hynchunﬁi-

arlout.
Marigut¥ Lelorrhyn-
chum.
ManchuriaX Lien,

Lelorrhynechur X

arlout.
: Hey Brewingx Lion...

Smeoth AwnXMan-

ehuria.

| Mariont» Leior-

rhiynchum.
Bay BrewingXLion...

G aR e b b DOl R R R e e

WaBIBD R0 e e e kD R

T

& sasseiy se goan

sgsf

ut 8 ¥ 22 88

£




SUSCEPTIBILITI OF BARLEY

TABLE l.—Reaction o{ barley varieties to physiologic form I of the leaf rust of barley
(Puccinia anomala) in greenhouss and field studies, 1924-25—-Continuved

Reactlon to
physiologic
. form lin gresn-
Yariaty - & Probabls origin Ecclogleal gronp house

1024 1925

Hordeum vuigare pal-
Hdum coermiescens—
Continued.

Holivia.

North Africs
China

Nortk Africa
Cunedian Mait-
ing Ne. 2. HMorth Enrope... .
C 026

e GO LI

“torth Afriea
Switzerland
North Africa

Worth Alrlen
do

o 0 e G e b

ECIET Y-

Nnrth Afriea..

“Chins.....
No'rth Alrlca

Eybrid
Manchuria. . .eea--

B e it G et €D B et bk e B S i e e 3 T D G e e G N e e

orth Africa. .

. o
Roseworthy.. North Afrlca
Roseworthy Ore- {1 A

China__..
Worth Afrlca
4

Sanooik

b ite B3 SRR P e s BDBD G D TR

Wanfat. ..o
Hordeumn vulgare pal-
lidtum subwiclacenm:

e g G TP e a3 e b Wi LoD L

Hordeum vulgare psl-
ltdam eurylepls: !
Wonsnipe -

}Iordmm vulgars nig- ;
ram

[
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Tanre 1.~-Reaciion of barley varieties to physiolegic formi 1 of the leaf rust of barley
{Puecinia agnomala) in greenhouse and field studies, 1924-26—Continued

Reaction to
physiolegle
form!ingreen- | Flold
Vutloty Ecological group house - real%nzfn, :
1924 1825
Hordenm vulpars nig-
rum—Continued,
Barblean. ol 3285 | e el et ] 4 a5
Do 3 a 25
Black Russlan____ 3 3 T-14

Donlon 3 4= 25

Qatarl______ —— 2 3 259
a. 4 4—| 25

Chest_ 31 2 T
Cswong_. 2 3 514
Umnsmed. .o TG e o, 2 3 T
Wolnt, 4 4 T-24

Herdeam vulgaro nlg-
© rm leigrrhyoohum:

Plack Algerian. .. 4.t 100
Choroy.-. - 4 4— 5581
Liop. . 4 2 5o-84
Nekludowl ..o.22 4 106

Hardeum vulgsara .
horsfordianim:

Diana_ o . .oceu._ Nops! X e o] 4] 75
Hooded Spring.... do G 1 85-74
Harsterd Nopal 0 ¢ 15-24

f Nepal X G [ 25-34
Hepal 4 4 2549
MNeptl X el 4 4 .
.0 - ] ¢ 85
Horstford X Hanna .._ 4] 0 50
Homsford X Man- U Li] 2 1]

churla.
Hybrid___._ . .__ [ L3 100
Horsferd X Man- I o il
chutia.
Horsfard X Hanna.... ] ¢ 4] 65
do._. o] 0 85
| Horsford X Man. L o &0
churia, :
do 2] ] B}
2 4 100
- Nepat X 4 25
do L 2 I 36
Turkestan_ ... 2 6574
4 &0
Turkestan 4 45
Black Hult-lass | ... 2 4 25
Turkestan 4 85
4 5)
4 4 5
..... 4 75
4 T
N ~4 5
Central Agia.___ ... : 4 4 564
Huorsford » Hazko 4 4 piLH
ElmpaleFa. e emnaa - 4 4— 5%
L I —— [i%]
Torkestan . _____ 4 166G
4 100
- 4 4 5100
4 i)
...... - . 3] IR, 25
4 4 100
I 2 3
[ 1 S— 65
R 2 4 &0

Eok Arpa_. Turkestan. - 4 4 EG-64
T.oklang. 4 a4
Mayneng_ 4 4 25-40
Memesh 4 Faf1]
MoFadden [ 2 F— 2543

4 4 50-64

- 2 3 6574

2 50

JE— 4 25




SUSCEPTIBILITY OF BARLEY

Tapra 1.—Reaclion of barley varieliee to physiologic forin I of the leaf rust of barley
{Purcinia anomala) in greenhouse and field studies, 1884-26—Coniinued

Reactlon to

physiologic
formlingreen-| Flald
Probable origln Ecological groap bousa l'ealtégi)n,

1924 19256

Haordeom vuIE‘srs
coelesto—Cont
Oreg. Japan
Roblneeeeeeo Russin
SRR . oo Ethiopia
Srogatsuka. ... Jepsn
Santizo Ohinn
Remeot, F!hlﬁz\fn
Bwaetlish Hull-less. 623 {-_--

Asla
Thomas, China
Unoamead Ethicpla
Watho._ .. emmmn 2468 |-....do
Yanshadaka. Japan
Zunpake. do.

Hordanm viigare cod

i?:ste nudipyramlide-

B e e al e o B

Jspan
China
Jupan.

Hordenm vulgare coe-
leste himalayensa:
Indla

Central Asis. Himalaya
: CosleatexCoast_..____

e Gl s

China

Do
Hordetzm vulgare coe
laste violacanm:
Black Hufl-less . Centrel Asia ‘Black Hulllesa. ......
Hao do do
D csraana} G54 | .. ..do. __..do

Central Asla........| Black Hull-less.
China

o
}

Gt ol G ofn P i e e D3 e

[

'
|

o
1

Meps)
s

L S,

do
g0,
Laly]
0,
a0,
0,
do
do
-.do
do
Do =2 go.
Purple Nepal..... do
Sithoepal Ao
Uzaamed. ... do
Bordeum  intermedi-
1uzm haxtoni: Famesh. |
Hordenm  intermed!-
nm hattont fonsum:
Arlington Awnless. 4T Winter X
Black Arabian.

v G o G ©0 € B O DO £

Bodzu...

| 54
Beitama-Nishiki.. .. To2
Herdetm  Intermedi.

1078
2444

9305 7—32—2
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TanLn 1.—Reaction of barley varieties to physiologic Jorm 1 of the leaf rust of barley
{Puccinie aﬂama{a) in greenkouse and field studies, 1984-26—Continued

Reaction fo

physiologic
form o green- | Fleld
Varlety et Probabls origln Ecological group house re.xﬁtzign,

1924 1825

Hordanm  [nfermodi-
om nudiharioni:
TVonamed

Herdeum  intermeadi-
QI COINtEMm:

Corputom. ... -] Indla
I —— Bouth Alrics.

T | L .

Abyssinla Entermedi-
ater

Eikiopia....

L,
Blsck Abysalnlan.
Blaek Abyssintan [
Intermeodiate,

ar . .
Alpha_.._ Menehuria X Cha7-
- pien of Yermont.

Arehed ... -] 2350 { England
Boltoi_ Swe%ish » Bazter. ___
[414]

ussln. ..
South Russla .

Golden Gratn., ... England. ..
Goldtrorpa.. .. eedoo .
Hanchamont Hannoa X Champion”
of Vertnont.
Khayyam, | - T Winter X
Black Arabist.
Einver __ . __... Chevalier.
1158}

W e e e e R G e e

r X

T Winta
Black Arabjan,

Orel

England.

Svenbala
Aszia :
Russia__ Hanna

Smyrna X Bvanhals. .

Asia Minor_, . .
. Moravian X defiviens.
White Smyrna._.. Asis Minor. . _ ;
Hordeury distichon
palmelia nutans;
Abed
Abed Binder.._..
Do._. Russla

e b ol e e e £ G0 e e b o B S e

P
0

.e\byg.(l)-i Ethiopi
nia_ pia..
Aby%sinian- 1 de

L+ SO,

Cermany..
Bapdayr....eaoo -] 2354 ] Russia
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SUSCEPTIBILITY OF BARLEY . - 11

TusrLe. | —Eedciion o{ barley varielies lo physiologic form I of the leaf rust of barisy
(Puccinio anomata} In greenhouse and feld studses, 1924—25—Continued :

Btelac_tislm Kio
physiclogle

| torma 1 Ia green-
Probable origin Eeologleal groap . houss

1924 1625

Hordeum dlstichon
almells nutans—

Russia._
do

Ezgland
G ¥

Bwitzeriand
and_...

Gold..

» Qoldfoil .
QGoldthorpe.
gund Garst

Chovaller_ ...

Hanne

Qormany..
Rusala N

Hapna..
Smyrns X Svanohais.__
Henna

do.

OermEay oo
Prantice, .. England

Pride of Dal
Prin

Sweden. Hauna
do

e e G I3 e e D G b e e ae B B W a R s B W o sl B e i e 1 b R B e b e B O o e W B e e 53 B e e 3 o B 0 B e ke R gl e e e e B e

e
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) T.ABLB 1 —Rea;citon of barley varieties fo phyawlogzc form I of theleaf ms{ of burley
(Pucmma anomalta) in greenhouse and feld siudies, 1984-25—Continued

Reactlon to.
. physiologic
: form i in green-

Varlaty house -

Prabable origin

Ecologieal gtonp

1924

1825

England

St:l'legum

Hanna

do.

Surprise X Primus,
Tivonnes .. ...
‘White Moravian__
White Smyrna-.-.
Wlbta,r

Switzerland

da c
Burprise X Primus ___

Germany.

Hanna

Asla Mi.nor._ ........

. Russgis

g0,

Hao rc‘! oum distichon
raells aTectum:

Osnadizn Thorpa.
~ Duekbill

England......
ngdn

dao

W b i e a3 e 3B gl e 3 b

g0,

atad Malster.

.Qoides Melon___..|

HR . '+)

England. ...
gdo

Qoldthorpe
Imparia}

Weablan. ...

do
Chevaller X Goiden X
Standard Melon.

Pickett oo
Primy

w
Black Arabjan.

inter X

Thorpa
i)

do.

Thino.

'S?ru?iand

Thorpe.

0 |
Hordeurs  distiehon

paimells zeoeriton:
Fan

L I Y Y L T T AT ALY

o
Hordenrm  distichon
patmoiia hyplanthi-
num: Abyssinian.
Hordemtn  distichon
palmella  subvicla-
cattm: Abyssinla.
Hordaum distichon

nf
glack Arablan._._
Biack Egyptian___
Black Smyrpa.
Cailph
Dantil._.

Hordeum
nigricans persletim:

sk
Hnrdeu% Iditstichon
- A cabum:

. guliidep

W i

vk, y -
Asia Minor___.

Russia_.

D
Hordgutz  distlchon
nudum:

Horsford X Haniin
Horsford X Gold -

Horsford X Henoa ., .-

Do
gﬂmean Hull-fesg.

TADS o an




PR A

| SUSCEPTIRILITY OF BARLEY - . - 13 .

7 Tame 1.—Reaction 0{ barley. t'a_m'ets'e§ to physiolagic form 1 %f the leaf rust of barley
S (Pudeinie. anomala) in greenhouse and field studies, 1924-25— ontinued:
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In the group Hordeum vulgare, 447 varieties were studied. Twenty-
nine Vverieties of H. pulgare were outstanding for resistance in both
greenhouse and field. These were as follows; In the variety pallidum,
Abyssinian, C. I. No. 1243, Apalan, C. I, No. 1347, Callas, C. I. No.

- 2440, Chils, C. 1. No. 663, Coast, C. I. Nos. 276 and 691, Gehangir,
C. 1. No. 1089, Hidalgo, C. I. No. 1020; Mecknos Moroc, C. I. No.
1379, Peruvian, C.I. No. 935, Quinn, C. I. No. 1024, Turkestan, C. I.
No. 711, and Weider, C. I. No. 1021; in the subvariety pyramidatum,
Abacus, C. I. No. 1088, Abyssinia, C. I. Ne. 2192, and Chile Brewing,
C. I. No. 657; in the subvaristy coerulescens, Arequipa, C. I.” Nos.
1256 and 2329, Barquis, C. I. No. 1076, Bolivia, C. I. No. 1257,
Cabeza, C. I, No. 1437, Chilean C, C. I. No. 1432, Chilean D, C. I, -
No. 1433, Juliaca, C. I. No. 1114, Lynch, C. I. No. 919, Maxima,
C. 1. No. 1438, and Peruvian, C. I. No. 1181. For the variety hors-
Jordianum, the strain Horsford, C. I. No. 507, was outstanding for
Tesistance in both greenhouse and field. In the variety frifurcatum,
FPurple Nepal, C. 1. No. 1373, was outstanding. - '

In Hordeum intermedium, 14 varieties were studied, None of them
showed marked resistance to physiologic form 1 in the seedling stage
in the greenhouse. In the field 5 <howed 25 to 49 per cent of Fust.
In the group of Abyssinian intermediates 13 varieties were studied.
None of these showed marked resistance in the greenhouse studies.
One, Black Abyssinian, C. I. No. 2383, showed less than 25 per cent

 of leaf rust in the field in 1924. One, C. I. No. 2415, was moderately
resistant {2 to 3) in the greenhouse studies. In the feld 5 showed
25 to 49 per cent. : _ .
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In Hordewn distichon, 171 sirains were studied. Of these, 7 were
rather resistant {0 to 1, 2) in the greenhouse studies. Three showed
considerable resistance. In the 1924 field test 17 showed less than
25 per cent of rust, Of these, 2 were highly resistent in both the
ereenhouse and field, i. e., in the subvariety palmeiia nutans, Gond
Gerst, C. I. No. 1393, and Heil Hanna 3, C. 1. No. 6532, and in the
Ea{&et-y palmelia, Odesse, C. 1. No. 961, were highly resistant in the

e:0.

In Hordeum deficiens, 13 strains were studied, None of these
showed marked resistance in either greenhouse or field. '
_ Resistance fo physiologic form 1 as manifested in the seedling stage
in the greenhouse was more prevalent in Hordeum vulgare then n H.
distichon. No varfety was outstanding for resistance in the H.
intermedium, Abyssinian intermediates, and Ii. deficiens groups.
Too few wvarieties, however, were studied in these latter groups tor
justify comperison. Resistance as manifested in the field in 1924
wss also much more prevalent in H. vulgare than in H. distichon. '

A few varieties proved far inore susceptible in the field than in
the greenhouse-seedling test. Thus, in 1924, Chilga Arpas, C. L
No. 744, wes classed as 1 in the greenhouse, while it had 25 to 40 per
cent of rust in the field. Deaniels, C. I. No. 971, showed type 1 in the
greenhouse and 50 to 64 per cent in the field. Featherstor, C.I. No.
1120, was 0 in the greenhouse and 50 to 64 per cent in the field,
Oderbrucker, C. 1. Nos. 940 and 957, were type 1 in the greenhouse
and 50 to 64 per cent in the field. Pannier, C. I. No. 1330, was
type O in the greenhouse and 75 per cent in the field. This wad
especially noticeable in Hordeum vulgare horsfordianum, where &
number of varieties were highly resistant in the greenhouse and more
or less susceptible in the field, notably Hooded Spring, C. 1. Neo. 7186,
which was type 0 in the greenbouse and 65 to 74 per cent in the field,
and McFadden, C. I. No. 1401, which was type 0 in the greenhouse
:and 100 per cent in the field. A similar situation also ocowrred in
H. distichon engustispicatum. ]
~ In 1926 = second physiologic form of the leaf rust was discovered.®
“From 1926 to 1929 a selected series of varieties was studied for
resction in the seedling stage in the greenhouse. The results -are
presented in Table 2. The most resistant varietles belonged to
Hordeum vulgare pallidum. Such varieties as Abyssinie, C. I. No. 2192,
Abyssinian, C. I. No. 1243, Arequips, C. 1. Nos. 1256 and 2329, Bolivia,
C.1. No. 1257, Callas, C. 1. No. 2440, Juliaca, C. 1. No. 1114, Mecknos
Moroe, C. I. No. 1379, Peruvian, C. I. No. 985, Quinn, C. L No. 1024,
and Weider, C. I. No. 1021 were outstanding for marked resistance
to both physiologic forms in all the tests. Such varieties as Abacus,
Q. 1. No. 1088, Chile, C. I. No. 663, Chile Brewing, C. I. No. 657,
Chilean C, C. 1. No. 1432, Coast, C. L. Nos. 276 and 690, Danish
Gold, C. 1. No. 1391, Gond Gerst, C. I. No. 1393, Heil Hanna
3, C. 1. No. 682, Kwan, C. L. No. 1018, Luth, C. I. No. 972, Liynch,
3. 1. No' 919, Pery, C. 1. No. 653, Peruvian, C. I. No. 1131, and
Turkestan, C. I. No. 711 showed considerable resistance to both
physiologic forms. In the other botenical varieties of H. vulgare only
one agronomic variety, Purple Nepal, C. I. No. 1373, 1n H. vulgare
trifurcatum, approached these in general resistance.

i MaiNg, E. B, Op. cit. Bee lootnote 4,
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TapLe 2.~-Reaclion of barley varieties to physiologic forms I and 2 of leof rust
of barley (Puccinia anomala) ¥n greenhouse sludies, 1986-19291 .
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TABLE 2.—Reaction of barley varieties to physiologic Jorme I and 2 of leaf rust .
of bart_ey (Puccinia anomala) in greenhouse studies, 1926-1929—Continued

Reaction to physiclogio form ¥ | Reaction to physiologte form 2
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" PapLs 2—Reactian of barley varieties lo physiologic forms 1 and £ of leaf rust
of barley- (Puccinie anomala) in greenhouss aludies, 1926-198%-—Continued
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TaBLE 2,—Reaction of barley varieltes o phgm’ola. ic forms 1ond £ of leqf +ust
of barley. (Puccinia anomala} in greenhousa aiudg:s, 1926-1929—Continued

Reaction to physiclogio form § | Renetlon to physiologle form 2
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The fow vavieties of Hordeum infermedium were more or less suscep-
tible to both physiologie forms. In H. distichon, in the group palm-
ella, Danish Gold, C. 1. No. 1391, Gond Gerst, C. I. No. 1393, Heil
Harna 3, C. 1. No. 882, and Odesse, C. 1. No. 961 were the most resist-
ant, although not equaling varieties in H. vulgare pallidum. The
1t;ew varioties in H. deficiens were all susceptible to both physiologic

orTas.

The varieties Apalan, C. I, No. 1347, Featherston, C. I. No. 1120,
Leh, C. I. No. 700, Malting, C. I. No. 1129, Oderbrucker, C. X. Nos.
940 and 957, and Pannier, ¢ L No. 1330, in Hordeum vulgare pallidum;
Disne, C. 1. No. 1345, Hooded Spring, C. I. No. 718, Horstord, C. 1.
Nos. 507, 610, and 877, Kipper, C? I.%\Io. 1281, and McFadden, C. 1. .
Nos. 1308, 1399, 1401, 1402, 1404, 1406, 1408, snd 1409, in H.
vulgare hor?‘ordianum; McFadden, C. 1. No. 1405, in H. vulgare
coeleste; and MeFadden, C. I Nos. 1400, 1403, and 1407, in H.
distichon angustispicatum were outsta.ndin]f for difference in reaction
to the two physiologic forms, being hx% ¥ resistant to physiologic
form 1 and highly susceptible to physiologic form 2.

After 1924 a selected series of varieties was studied for suscepti-
bility under field conditions at La Fayette, Ind, Only a slight
percentage of rust developed in 1925 and 1926, and it was impossible
to draw conclusions concerning susceptibility. In 1927, 1928, and
1929 abundarnt rust developed. Marked differences between vari-
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eties were noted. The varieties outstanding for their rust resistance
are Abacus, O. 1. No. 1088, Abyssinia, C. I. No. 2192, Abyssinian,
C. 1. No. 1243, Arequipa, C. I. Nos. 1256 and 2329, Bolivie, C. I.
No. 1257, Cabeza, C. 1. No. 1437, Callas, C. 1. No. 2440, Chile, C. L
No. 663, Chile Brawing, C. 1. No. 657, Coast, C. I. Nos. 276 and 690,
Gehangir, C. 1. No. 1089, Juliaca, C. I. No. 1114, Luth, C. L. No.
972, Maxima, C. . No. 1436, Mecknos Moroc, C. 1. No. 1379, Peru,
C. 1. No. 653, Peruvian, C. I. No. 935, Quinn, C. I. No. 1024, Tonot,
C. 1. No. 1012, Turkestan, C. I. No. 711, Weider, C. 1. No. 1021,
and an unnamed variety, C. I. No. 1383, in Hordeum vulgare pallidum,
and Danish Gold, C. I. No. 1391, Gond Gerst, C. 1. No. 1393, Hetl
Hanna 2, C. 1. No. 678, and Heil Harna 3, C. 1. No. 682, in H.
distichon palmella.

A number of varieties showed in their seedling stage considerable
variation in resction. ‘This was specially noticeable in the reactions
to physiologic form 1 of Chilean C, C. I. No. 1432, Chilean D,C L
No. 1433, and Lynch, C. I. No. 919, which varied in reaction from 0
to 3+. Chile, C. I. No. 663, Chilga Arpa, C. I. No. 744, and Coast,
C. I. No. 276, varied from 0 $o 2+, while several others varied frcwm
1 to 3,2 to 4, etc. This probably is in correlation with environmental
conditions, since such varieties showed the greatest resistance during
the late fall and winter months, when light conditions were poor, and
the most susceptibility in the lste spring and early summer.

As can be seen by consulting Tables 1, 2, and 3, a number of varie-
ties showed moro or less resistance under all conditions. The varieties
outstanding for resistance in the seedling stage to physiologic forms
1 end 2 and also for resistance in the field tests at La Fayette, Ind.,
are Abacus, C. I. No. 1088, Abyssinian, C. I. No. 1243, Callas, C. I. No.
24490, Chile, C. I. No. 663, Chile Brewing, C. I. No.657, Coast, C. 1. Nos.
© 276 and 680, Luth, C. I. No. 972, Mecknos Moroe, C. L. No. 1379,
Quinn, C. 1. No. 1024, Sulu, C. I. No. 1022, and Weider, C. 1. No.
1021, belonging to Hordeum vulgare pallidum; Abyssinia, C. L. No.
2102, in H. vulgare pallidum pyramidature; Arequipa, C. 1. Nos, 1256
and 2320, Bolivia, C. I. No. 1257, and Juliaca, C. 1. No. 1114, in
H. vulgare pallidum coerulescens; Purple Nepsl, C. I. No. 1373, in
H. wulgare trifurcatum; and Danish Gold, C. 1. No. 1391, Gond Gerst,
C. I Ne. 1393, and Heil Hanna 3, C. 1. No. 682, in I, distichon
palmella nufans. It is to be noted that 16 of these belong to H.
vulgare pallidum, 1 to H. vulgare trifurcatum, and 3 to H. distichon
. palmelle. Not only are there considerable differences within the
botanicel groups, but even within the agronomic varieties there are
marked differences ‘n reasction. Thus, Festherston, C. I. No. 1128,
is very resistant to physiologic form 1, while Featherston, C. I. Nos.
911, 954, 1118, and 1119, are very susceptible. Oderbrucker, C. L
Nos. 940 and 957, sre very resistant to physiologic form 1, while
Oderbrucker, C. I. Nos. 969, 1137, and 1396, are very susceptible.
Manchuria, C. 1. No. 2330, 1s very resistant to physiologic form 1,
while Manchuria, C. I. Nos. 1178 and 1433, are highly susceptible.
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TanpLe 3.—Percentage of leaf rust of barley, Puccinia anomala, in field lesis af

La Fayetle, Ind., 1327, 1928, and 19881
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barley, Puccinia anomala, in field fests af La
1928, and 1929—Continued
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Studies on powdery mildew were made i
on leaf rust, except that no dats were 0

POWDERY MILDEW STUDIES

n a manner similar to those
btained in the fleld, since

powdery mildew is not usuelly severe at La Fayette, Ind.

LB



22 TECENICAL BULLETIN 295, U. 8. DEPT. OF AGRICU LTORE

As has been reported elsswhere,® five Physiologic forms of the pow-
dery mildew of barley have been recogmized in cooperative studies
with the Iowa Agricultural Experiment Station. Of these, physi-
ologic forms 1, 2, and 3 have been studied in the greenhouses of the
Purdus Univessity Agricultural Experiment Station on the barley
varieties used in the g;f-mst mvestigations. TLe results of these
studies are given in Table 4. .

TABLE 4.—Reaction of barley varicties to physiologic Sforma 1, 2, and 3 of the porwdery
mildew of borley (Erysiphe graminds hordes) in greenhouge studies in stafed Yyearao

Reaction to physiolegle form +—

Variaty 2 ]

Hordeum vulgare palidem:
Abed Fuly
Abundip.

TEET”

Acanthus
Aleazar,
Alexis
Amarllto
Apudan

Arabel ..
Argentine____
Azov.
Buker .
Brrbary,
Hashnw___
Blue Ribbon___

w7,

Cad
Californis Marlout
Callns

Caoady Winter

Canedian Lake Bhore.

Cepa.

Do

In

Carytid

B C:lr‘!zdn
Oy

Chellf. :

Chevron nix

* Bea footnotes a and & ta Table 1,

b g=Iighly resisiant, vary slight development of mycelium accotnpanled by slight flecks or nacrotic
apots; i=very resistant, slight development of mycelium god very slight sporulaticn; 2=moderately
res{stant, moderats dovelopirent of myceljzm and siight sporulation; 3=rrederstely susceptible, rroderete
dev:lgptrinent of mycellum apd spornlation; € =very susceptible, ahundent developinent of mycelinm and
sporuiation.

ol F3
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* Marns, E, B, and Dig7z, 3. M, PHYSIOLQGIC FORMY OF BARLEY MILDEW, ERYSIFHE QRAMINIS HORDET
MARCIAL, Phytopathology 20:206-290, illus. Idas,
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'_I'Aﬁm 4—Reaclion of barley varielies to physiologic forms 1, 2, and 3 of the ‘mowdery

mildetw of barley {Erysiphe graminis herdet) in greenhouse studies in stated years—
Continued

Reaction to physiotogie form—

Variloty 3

Hg&ﬁum vulgare pellidum—Contloued.
[:]
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C
c
T
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+

T
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Loseln
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0
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TaBLE 4.~—Reaction of barley varielies to physiologic forms 1, 2, and 3.0f the powdery

mildew of barley (Brysiphe graminis hordes) in greenhouse siudies in slated years—
Continued .

Reaction to physjologle form—

Varloty

Hordeun vulj pallidem—Continged.
Mecknos Morge

Michung.
Miznon
Monta Cristo
N:mi ’I“n'l

Niver.
Wothars

Oderbrucker.
In

+
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TABLE 4.—Reaction of barley varieties to physiologic forms 1, 2, and 3 of the powdery
%ildetu of barley (Erysiphe graminis hordei) in greenhouse studies in slaled years—
ontinved.

Reaction to _p_hys.luloglé form—

Varioty _ 1. 3

Hordaam vulgare pallidum—Continzed.

Winter.

Wisconsin Winter. .
‘Woodrow
}'Iusqin-..

Yuwan

Zond_ .. -

Hordenm vulgare pallldom parallelum:
Abysslnia

Do._. .

Abyssiol
Gamhbrinns

Hordeum vulgare pallidum pyra
Ahacna

Abysztné&.
o

Ab

Do..
‘Chlle Brewing
“Clutr Marlout.

[
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¥
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+
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TABLE ‘i_;i}?.'each"on of barley varieties lo physiologic forms 1, 8, and 8 of the powdery -

mildew of bariey (Erysiphe graminis horded) tn-greenhouse studies in siated years—
_Continued _ ' - :

Resotion to phyviclogle form—

Varloty B Sl B 8- ] -2

Hordeum vulgare pallidtun coerujascens—
L Contioued.
¥ nn?ttdnn- .
Are £,
Bor
Barquis._.
Riubak
Baolirila

+

-+

Y
C
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Do__.

Dao....
Cartouch
o]

-+

+

go]grn do.
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B b T e P B el B e e i &mHz&wj:b

T

K
.Ciynr;tlng.

Manchiria.
Do,
Do

Maxims

Myldavia

Naorton-

Oderbruoker

Odesaa

5

N

HET Y Y L L ey

Roseworthy Cregon
B8sbhaton

. Bhortheed.......

Sqiarehend

Sonarehead Winter
Tripeli..
Turbat
Wanfat.

Huordeurn vulgars patidum subviclacewm:
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"PanLe 4 —Reaction of barley varietics lo physiologic forma 1, 8, and 3 of the powdery
. . %ﬁildg_w of 3arle'y (Erysiphe graminis hordei) in greenhouse stitdies in stated years—
-7 - Continte o . :

Reaction to phyalo!osic form—

Varloty ' ' 1 3 2

Hordeam vulgars nigrum—_Continned.

Do
Black Biusaian

Gntaml
Do
Qhest..

I

‘Wofuat.
Hordeum vulgare nigrum lelorrhiynehumm:
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Chorny.

Llom__..
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Hordeum vulgare horsfordlanum:
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. ©
mem$
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=]
+
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e
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Do_..
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Debra
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T;B‘i.m 4d.—Reaction of barley varieties to physiologic forms 1, 2, and 3 of the powdery
'!éuld:_w cﬁgarley (EBrysiphe graminis hordet) in gresnhouse studies in staled years—-
ontinw . . _

Reaction éo phyﬁiolog-[o form—

3

Eggdentm vulgare coeloste—Continued.
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TaniLe 4.—Eeaclion ng barley varielies lo physiologic forms 1, 2, and 8 of the powdery
18:'!&?.0 of émrley {Erysiphe graminis hordei) in greenhouse siudies in staled years—
ontinue

Reaction to physlologle form—

Hordeum distichon palmelia;
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T
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- TaeLy 4 —Reaction of barley varieties fo phyziologic forms 1, 2, and 3 of the powder
galdfiw oﬁarley (Efma:‘phs graminis hordet) in greenbme’stt;dies in {tatedpyéars—g
niinu )

Reaction to physlologle form-—
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TasLE 4.—Reaction of barley varieties to physiologic forms 1, 2, and 3 of the powdery
r&;ld:_t.o of garlsy (Erysipke graminis hordsi} in gresnhouse sludies in slated years—
ontinue

Eeartion to physiologic form—

Hordenm distichon palmelia reccrhton:

Do, [
Hgrdsom gistichon pulmelia hyplanthinom:

A ———
Herd distichon palmsila subviciaceum:
Abyminla_ .
Hordsum distlchon nlgricans;
Black Arabl

Arablnn
Black Egyptian.
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Trentil ——
Hordeum dlstichon nlgricans paraloum: Erak...

Hordeum distichon angustispicatum:
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MeFadden
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From Table 4 it is evident that resistance to powdery mildew
physiologic form 1 is not limited to any particular group of barley
varieties but is to be found throughout verious types. It is evident
also that differeni strains of the same variety may differ considerably
in resction. This is best shown in the variety Henpa; the sirsins
C. 1. Nos. 24, 203, 942, and 1122 were all found to be more or less sus-
ceptible, wheress the strains C. I. Nos. 30 and 966 were more or less
resistant. 'The strain C. 1. No. 906 was outstanding for very marked
resistance, type 0.

Physiologic forms 2 and 3 were tested on a restricted series of
varieties, As shown in Table 4, fewer variefies were resistant to
these physiologic forms. As with physiologic form 1, there was
considerable variation in type and stability of reaction. A number of
varieties, however, showed considerable resistance to all three forms.




32 TECHNICAL BULLETIN 205, U. 8. DEIT. OF AGRICULTURE

DISCUSSION

It is evident that resistance to the various physiologic forms of the
leaf rust and powdery mildews of barley is rather widely scattered
throughout the barley groups. The varieties differ considerably, not
only in the type of reaction but also in stability of reaction. Some
show uniformly & msrked resistance, whereas others fluctuate con-
siderably in type of reaction.

On the other hand, such varieties as Chilean C, C. I. No. 1432,
Chilean D, C. I. No. 1433, and Lynch, C. I. No. 919, varied con-
siderably in reaction, being sometimes classified as highly resistant
and ab other times moderately susceptible. There is some evidence
that these fluctuations are correlsted with environmental changes, the
verieties being more susceptible under high-lizht intensities and
temperatures. WWaterhouse” has noted marked differences of “this
nature in his studies in Australia,

Varieties also differed considerably in relative reaction in the
-geenhouse and in the field. Some varieties, such as strains of

orsford, when inoculated in the seedling stage in the greenhouse
with physiologic form 1, were more resistant than when infected
with the same form in the field in the head stage. {Table 1.} On the
other hand, & number of varieties were more resistant in the field than
in the greenhouse.

Not only are the barley varieties differentiated for distinguishing
physiologic forms of the rust but physiologic forms of the rust may
differenfiate between very similar types of barley. Thus Featherston,
C. I. No. 1120, is very resistant to physiologic form 1, while the
Featherston strains, C. I, Nos. 911, 954, 1118, and 1119, are very
susceptible. In Oderbrucker, strains C. 1. Nos. 940 and 957 are very
resistant, while strains C. I. Nos. 969, 1137, and 1396 are very sus-
ceptible,

Similar differences occurred in regard to reaction to powdery
mildew. In the seedling stage a number of varieties are very sus-
ceptible to all the physiologic forms. Such varieties as Liynch, C. I.
No. 919, and Peruvian, C. I. No. 935, are highly resistant to some of
the physiologic forms and very susceptible to others. Some, such as
Hansee Hull-less, C. I. No. 703, Nepal, C. 1. Nos. 489 and 1385, and
Pryor, C. I. No. 2359, varied considerably in reaction to a physiologie
form. Such varieties as Arlington Awnless, C. I. No. 702, Bolivia,
C. 1. No. 1257, Chilean D, C. I. No. 1433, Duplex, C. I. No. 2433,
Goldfoil, C. I. No. 928, Hannas, C. I. No. 906, and Kwar, C. I. No.
1016, showed remarkably uniform high resistance to all the physio-
logic forms used in these studies. As has been shown elsewhere,?
Arlington Awnless, C. I. No. 702, Duplex, C. I. No. 2433, and Nigrate,
C. I. No. 2444, are outstanding for their high resistance to all five of
the physiologic forms thus far distinguished.

A number of- varieties have shown resistence to both leaf rust and
mildew. These include such varieties as Abacus, C. I. No. 1088,
Abyssinia, C. I. No. 2192, Abyssinian, C. 1. No. 1243, Arequipa, C. I.
No. 2329, Chile, C. 1. No. 663, Chile Brewing, C. I. No. 657, Chilean
D, C. 1. No. 1433, Coast, C. I. No. 276, Juliaea, C. 1. No. 1114, and
Kwan, C. 1. No. 1016, The three varieties, Bolivia, C. I. No. 1257,

T WATERNOUSE, W, L. AUSTRALIAN RUSTSTUDIES 5. Linn. Soc. M. 8. Weles, Proc, 54: 615-680. 1920,
! Malns, F, B., anod DigTE, 5. M. Op. ¢it. Sece footaote §,
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Suly, C. I. No. 1022, and Weider, C. I. No. 1021, are outstanding for
resistance to the physiologic forms of both rust and mildew used in
these studies.

SUMMARY

Barley varieties differ considerably in their reaction to leaf rust.
Resistant varieties were found scattered throughout most of the
barley groups. These differed in their type and stability of reaction.

Some varisties differed radically in their reaction to the two physio-
logic forms of leaf rust, being resistant to physiologic form 1 and
susceptible to physiologic form 2. Theseinclude the varieties Feather-
ston, C. I. No. 1120, Hooded Spring, C. I. No. 716, Horsford, C. L.
Nos. 507 and 877, Malting, C. I. No. 1129, Manchuria, C. I. No.
2330, and QOderbrucker, C. I. Nos. 940 and 957.

The varieties Abacus, C. I. No. 1088, Abyssinia, C. I. No. 2192,
Abyssinian, C. I. No. 1243, Arequipa, C. I. Nos. 1256 and 2329,
Bolivia, C. I. No. 1257, Callas, C. I. No. 2440, Chile, C. L. No. 683,
Chile Brewing, C. I. No. 857, Coast, C. I. Nos. 276 and 690, Danish
Gold, C. I. No. 1391, Gond Gerst, C. I. No, 1393, Heil Hanna 3,
C. I. No. 682, Juliaca, C. 1. No. 1114, Luth, C. I. No. 972, Mecknos
Moroc, C. I. No. 1379, Purple Nepal, C. I. No. 1373, Quinn, C. L.
No. 1024, and Weider, C. I. No. 1021, showed marked resistance to
both physiologic forms.

The varieties also differed considerably in their reaction to powdery
mildew, showing differences in type and stability of reaction and
marked differences in some cases to the three physiologic forms of
mildew studied. Among others, the varieties Arequipa, C. I. No.
1256, Blackhull, C. I. No. 878, Lyneh, C. I. No. 919, Oderbrucker,
C. 1. No. 940, and Peruvian, C. I. No. 935, showed marked differences
in reaction to the physiologic forms included in these studies.

The following varieties were very resistant to physiologic forms
1, 2, and 3 of the mildew:

Abacus, C. I. No. 1088, Algerian, C. 1. No. 1179, Arlington Awn-
Jess, C. 1. No. 702, Barbican, C. I. Nos. 1265 and 2336, Black Egyp-
tian, C. I. No. 1246, Bolivia, C. 1. No. 1257, Chevron, C. I. No. 1111,
Chilean D, C. 1. No. 1433, Chinerme, C. I. No. 1079, Chorny, C. I.
No. 875, Consul, C. I. No. 1061, Duplex, C. I. No. 2433, Ederle,
C.I. No. 1015, Exedra, C. I. No. 1262, Fleche, C. I. No. 1263, Gehangir,
C. 1. No. 1089, Goldfoil, C. I. No. 928, Gopsl, C. I. No. 1091, Hanna,
C. 1. No. 908, Huwan, C. 1. No. 1080, Irisaks, C. I. No. 1083, Khar-
sila, C. I. No. 733, Kwan, C. I. No. 1016, Malwet, C. 1. No. 2459,
Monte Cristo, C. L. No. 1017, Mulyan, C. 1. No. 2453, Nani Tal,
C. I. No. 1087, Nekludowi, C. I. No. 1000, Nigrate, C. L. No. 2444,
Pasha, C. I. No. 984, Pegan, C. I. No. 2454, Suly, C. I. No. 1022,
Watho, C. I. No. 2458, Welcome, C. I. No. 2439, Weider, C. I. No.
1021, and White Gatami, C. L. No. 920.

There apparently is no correlation between rust resistance and
mildew resistance. Most of the rust-resistant varieties are suscep-
tible to mildew and vice versa. In some cases the same variety may
carry resistance to one or more of the physiologic forms of leaf rust
and also to one or more of the physiologic forms of mildew. The
varieties Bolivia, C. I. No. 1257, Sulu, C. I. No. 1022, and Weider,
C. I. No. 1021, were outstanding for their marked resistance to all
the physiologic forms of leaf rust and powdery mildew studied.
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