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EVALUATION OF Varieties anc Selections of BARLEY for Disezse
Resistance and Winter Hardiness in Southeastern United States!

By J. G. Moseman, plant pathologist, Field Crops Research Branch,
Agricultural Research Service

INTRODUCTION

The world collection of barley varicties is maintained by the
United States Department of Agriculture ko evaluate the entries for
usc in barlex improvement work. The collection was started in 1900,
when varieties from older barley-producing areas of the world were
introduced info the United States by the Plant Introduction Scebion,
Horticultural Crops Reseavch Branch. By 1955 the collection con-
sisted of more than 7,000 entries. I'lic collection is maintained by
the Cercal Orops Section, Field Crops Research Branel, which co-
operates with the agricultural experiment stalions in the United States
and with otber countries in evaluating the entries.

Emntries from the collection have been grown for trial purposes in
vavious parts of the world. A considerable number ol the early
inlrocuctions have heen grown commercially in the United States.
All or part; of the collection has been tested at the experiment stations
in most of the leading barley-producing States.

In recent yeavs the collection haus served as a reservoir of germ plasm
to aid in eeting problems that arise in barley production. The col-
laction should be valuable for loeating resistance to any new plant
pathogen orinscct that may suddeniy become very destructive. Data
on the collection arc being summarized as an aid in sceking additional
sources of resistance to plant pathogens that vary in pathogenicity.
Although the collection has been grown at several locations, more
data arc needed on all the entrics. The collection often has been
grown for 1 or 2 years at a given location without the data being
summarized.

The entire collection was grown in North Carolina, which is in
the winter barley-producing arca of Southeastern United States,
Tach year some of the less desirable entries were eliminated. The
entries listed in this bulletin were grown in all 4 years (1950-54) of
the study. Data collected in ofher States in Southeastern Unibed
Stages on the final group of 372 varicties are included. ‘The primary
basis for retaining varicties was their resistance to powdery mildew
(Erysiphe graminis {. sp. hordei Em. Marchal). However, some
entries were saved beeause they appeared to be outstanding for other
characteristics, such as resistance to leaf vust (Puectnia hordes Otth),
winter hardiness, or gencral adaptation.

! Submitted for publication May 11, 1956. Cooperative investigations of the
Field Crops Research Branch, Agricultural Research Service, United States
]S)cpartmcnt of Agriculture, and the North Carolina Agricultural Experiment

tation.
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MATERIAL AND METHODS

In the fall of 1850 secd of cach of the 6,273 entries then in the workl
collection of barley were obtained {rom the Cereal Crops Section.
The 1,012 entries 1n the collection listed by PP, L? numbers had been
grownl in quarantine at Sacaton, Ariz., in 1949-50, and were from a
bulk population. Some of them varied in kernel color, growth habit,
reaction Lo diseascs, and head type. Secd from 10 fo 12 spiles ol
plants of the predominant plant type were harvested each year for
sowing in subsequent tests. In the collection as it is now maintained,
seed from a spile of a plant with the predominant plant type in each
bulk plant introduetion has been increased and given a C. L? number.
Sinee seed of the bulk population is no longer available, the entries
beginning with C. 1. 8118 or . T. 170939 are listed by both C. I. and
P. I numbers in table 1 and by C. I, number only in the other tables.

Nurseries were grown at 4 localions in North Cavolina. One of
these, the McCullers Station near Ralcigh, is located on the fall line
between the Coastal Plain and she Piedmont. Two others, States-
ville ard China Grove, are in U Piedmont, the main barley-producing
area in North Caroliun.  The fourth leeation, Waynesville, is in the
Smeky Alountains in western North Carolina,

Bight to ten seeds of each of the 6,273 enfries in the collection were
removed before sowing in the fall of 1930, ‘These were used to test
cach entry for seedling reaction fo & composite of powdery mildew,
races 4, 9, and a new race, 14, Trom Qbawa, Canada.

The entire collection was sown at the MeCullers Station in the Fall
of 1950.  "The weather lrom the time of sowing until March was about
normal. "There was no snow cover, and Uhe lowest Lemperature during
that period was 10° 1. There was considerable killing of the less
winber-hardy  varicties. The rainfoll was below normal  during
March, April, and May, and there was little devoiopment of leaf
spotting ciseases. Some spot bloteh (Hfelhninthosporium  saizvum
Pam., King, & Belkke) was present, but it was impossible to distinguish
the leaf spotling symptoms lrom physiological leaf spots as described
by Christensen (2).4  Notes were taken on winter survival, growth
habit, and mature plani reaction to powdery mildew in the part of
the nwsery where it was possible to dillerentiate the resistent from
susceplible entries,  All the data collected in 1950-51 were sent (o
D. J. Ward for inclusion in a summary of data on all entries in the
world colleckion of barley.

Tn the fall of 1951 the 1,460 entries saved {rom the original col-
lection were sown at McCullers and Statesville.  The temperature al
botl locations was about 3° below normal during November, nnd
above normal in December and January. This resulted in scvere
winterkilling and early development of leaf rust and powdery mildew.
At MeCullers notes were taken on growth habit, winter survival, and
reaction to powdery mildew and leal rust,  The same notes, excluding
growth habit, were laken at Statesville,

2 P, I, reflers to acecssion munber of the Plant Introduction Secton.

10T, relers to aceession number of the Cereal Crops Seution,
¢ Tialic numbers in parentheses refer to Literature Giled, p. 32.
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BVALUATION OF BARLEY 3

'The 550 entries saved the previous spring were sown in the fall of
1952 at 3 lecalious in North Carolina.  The nursery at China Grove
was sown on Jand kinown Lo be infested with soil-borne viruses (Adar-
mor tritici var, {ypicwm McK. and M. {rigied var, fulmon MeRK) (9.
The reaction to the viruses and the growth habit of the entries were
obtained iu this nursery. A second nursery was sown at Statesville
on September J, or 1 month eadier than the usual date of seeding.
The reactions of the entries to lea! rust and powdery mildew and
growth habit were obtained i this nursery. The third nursery was
sown al Waynesville where the most severe winterkilling in the State
usuaily occurs.  Notes on the survival of entries in eachi of 2 replica-
tions were taken in this nursery.

In the fall of 1953, 5 grams of sced each of 372 cutries saved that
spring was diswributed to a barley brecder in cach of several States in
Southeastern United States.  All enfries were sown at Statesvillo
where veadings were obtained on their reaction Lo powdery mildew.
The entries that bad shown some winter hardiness in earlicr tests
were sown ab Waynesville, N, C., and by D, A. Reid at Lexington,
Ky., where notes were taken on winter survival, 1. K. Reed obtained
the data on the reaction of the eniries to scald (Rhynchosporium
seeatis (Oud.) d. J. Davis) at Knoxville, Tenni.  The reactions of the
entries to the races of powdery mildew and leat rust that oceurred at
Gainesville were vecorded by R. W. Earhart. . M. Starling ob-
tained readings of the field reaction ol the entrics Lo leaf rust ot
Warsaw, Va., and the scedling reaction to race 4 in the greenhouse at
Blacksburg, Va.

PRESENTATION OF DATA

This bulletin includes dala on only the 372 entries that were grown
in North Caroling all 4 years.  These arc listed in Lable 1. Additional
data avalable on special groups of enlries are shown in tables 2, 3,
and 4. Details are given on each characteristie studied. The daba
collected on the entire collection in 1950-51 are on file in the barley
collection records maintained by the Cereal Crops Seetion.



http:scedi.ng

TaBLe l.—Agronomic characteristics and reaction io diseases of 372 enlries from the barley world collection grown in North Carolina from
1950 to 1954 and for scald in Tennessee, 1954
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TABLE l.—Agronomic characteristics and reaciion lo discases of 372 entries from the barley world collection: grown in North Carolina from Q0
1950 to 1954 and for scald in Tennessee, 1954—Continued
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; Powdery mildew YTieal rust at— Viruses,t E‘: @
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>, L. L s = = o ~ rove, 1953 Q
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. N
Conmumander. ... (B3| RIC| LY 8 0] B R{IS ¢ IR | R 8 41 18 g
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6140 | _—oreens Danne 113.........] Oklahoma.._ ...
6168 . .| Long Glumes...... ]beml._ -
8170 . .| Weak Two Rowed.f-n..- do_._ -
6182 1 -{ Belll Barley . ..._.. mraee. .
6103 . ~| Cehada Capa...._. Nort?: Africa...
(12212 35 SR DS Turkey.. .
6225 [aceesom|cmmimmm it n e o.. -
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6269 §. .| Nakano Wase 33.. . [~--- do. -
8273 | vmenns Po]tmv (Russia Russia__ ... ...
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6306 | Rieardo. Uruguay. -
6313 oo Spanische......___. Germany. .
D

Rnn(lolph
Davidson..

Sch]adcuer
Brugh 23._
Mooded 16.____7" Plant
Triple-Awn
Lemma.

Porin

Virginia..

do
........ Virginla. .o corann
Orkney Islands.

gal...

sel.

Australla.. ...

Gieorg

TTybrI(l China...
Hybri

[ P,
fa, U.S...

New Jersey--._.
(3

See footnotes at end of table.

1. 5461,
Sel. from C. L. 5461 .) .. __do....coccee.
Bolron..___...__.._ Wi isconsin_.
Brier. - West Virglnln-.-
TEihiopia
................. do -
...... do
........... do
- do
Lignee 185.. Belgium
AtzuNo, 6. Japan_..c.......
Siromugl.__........ ... (1 TR
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TaBLE 1.—dgronomic characteristics and reaction lo diseases of 37.2 enlries from the barley: world collection grown in North Carolina from
1950 to 1954 and for seald in Tennessee, 1954-—Continued

| ; . Reaction ¢ to—
} ! Powdery mildew Leal rust at— Viruses,$ ]
Deseription @ L R ot China | &
C. Iy P. L = = = ) [ ~ Qrove, 1953 £
No. |} No. | Variety or selection Origin & i = In field at— gg_b”‘ 2 Statesville g
= 2 51 = ) e
ERERE® ERPRSE = 1= |27
S L '3 | MecCullers Statesvilie Spol B8 2.l 17
) 2 ] o El-tRe] 1952 1 1983 | S5 | TR i 2
‘ ‘ - =85 ® 53 £5 |3
| [ REORECREO) ‘ (O] = 1 1051 | 1952 | 1052 | 1953 | 1954 S = S = @
Per- Rat-
: cend Type| Type| Typei Typet Typei ing | Type| Tupe| Type| Type| Type| Type
it aeemmm—e e Sweden._aanean 6l WIRLCI L} W 03 L IS IR IR {esneas S 8 5 S IR IR R
Atlas 46 . California.._... 6fWi{R|[CT]ES 67 1 M R R R fean R 0-1 K] ST P IR R R
Tenwase. ... ... Belisville, Md 6{WIRJC| L{ W 961 M IR | IS ] IR feov.oo 8 2] 8 ) I8 18 IS
Alfzu Hadaka No.3.] Japan___ 6l WIR|IN|L| W |- A R R R 2 S IS jeeuoen I8 IR | IR
J-Iu\gakln Rikaun .o do... 6 W|RIN|L|[SW|. . ... M R | IR Is 2-3 8§ Is | IS | IR IR | IS
No:1.
7364 .. Alzu. oLl 6l WIR{C| L|SWI. ... L R Rl . 2 5 S R
7372 |.. Hosomugi.... - 6{B2I R | C "L SW ... N R IR fomaoo|icoao 18 2 S 8 faao.ie IR IR IR
7381 |- Miyagi No, 12.___. GIW[IRIC| L{ W 991 M R R Ro|ioaaes 1R 1-2 S S S R R
7411 |__ Che Chan No. 5 6| WIRIC| LI SW 951 M IR S IR j_i.___ I8 341 8 S ] S I8
7418 {__ -| Kyo-bae No. 35.. 6lWIR|C| X SW | _____ M R 18 b 2 S IS ST P 18
7420 J.. Mammont.__ §{WIR|C| L} W 99 ] A} OIS S 8 |iieee- S 31 S [ IS 3] IR
7434 |.. Suwon No. 6. 6 WHRICI L 8SW+ 100] M | IS ] IS fooo. S 34| R 8 S IR | IR S
7451 |._ Suwon No. 29 GIWIR|ICI L] W 081 M [ 18 S DS DN B 41 1 8 ) S S S
7482 | Blanqueta A. 61 W C| L S 70 - M R IR | R |ecanin R 1,4 S S lemanes R R g
110 30 ISR S 6iB2IR|C| L] 8§ 70 M | IR R IS [oceeas S 1-2¢ 8 8 |eeeaes R R IR
7528 |- Vima_. 6iB3IILR|C | L| W 901 M IR IR IR N 3 R S S IR | IR IR
T Lie0 1iieamenianns 6{W1s8|C|8 S 561 .M J IR | R S 2-31 8§ ) 8 IR R 3]
7560 {acmciioulacaaran Minunesota. . 6| W|S8S|C]8]|s8w 88| B R R R R -2 8§ s s &) I8 18
7568 .| B-400 Missouri.._ 6| WIR|IQ|L| W 98| M { IR | IS R I8 41 8 S 8 IS [ IR | R
7573 Tuck.- Kentueky.......] 6IB2{RJCLS W 100 M R R 0-1 S R S IR R R
7574 . Kenbar. o wecwenl founoe do 6(B2I{RIC} S W 106 | M R R R R 1,4 S N S IR R 1S
7599 Ponari Aunstiias oo 2IWIR{C| L S loaens M IR R 2 K] S ] R R S
(3 L1 18 NN P N Indin.ecaciecaaen 6|B2JR|C{ L} § 8| E IR | IR | R R 1| 8§ ST I R R
i 6IB3IR1C| L} 8§ 60 B R} IR | R R 11 8§ ] 8 IR [ R 8
6iB2|R|C| L[ 8 727 B R R R R L4} 8 S S IR R S
6|B2| R C|L| S 60l B IR[ R | R R 1 8§ N S R | IR S
6|B1|SS|C| L} 8 71y B IR|IR| R ) 1,41 8 S s IR | R R
GIWIRIC|L| S [ii.en M R R R R 0-1{ 8§ S S famcioe|oaae S
6l WIR{C| L| 8 63| M R R R R 0-1| S I8 IS IS I8 8
GfW|{RLC|I L[ S 64 } R IR | R |aoaeen R 2| 8 S IR | IR S
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Ajzu No.4

mp'm
Turkey

170939
170957
170073
171950

172525
173240

174428
174431
174435
174430
1 14440

174492

: Polong
- Piedmont.
Mo. B576

(‘ernmny
Ilybrid.

1\’:11151101?
Sveryige,

Ille de Re,

Tourettes. .

Derenburger.

Berg
Kalkreuter
Peragis.
Lafite....
Schribaux

Marocaine 017__..
Marocaine 024 .

See footnotes at ead » t tabl
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TABLE 1.—Agronomic characteristics and reaction to diseases of 372 enlries from the barléy world collection grown in North Caroling from
1950 1o 1954 and for scald in Tennessee, 1954—Continued

: E Reaction $ to—

Powdery mildew Teafrust at— Viruses,? §

) Deseription ! o - pet at China . | '@

C.1| P.T . s |8 E g | Grove, 1053 | a

No.{ "No. | Tariety or selection Origin & = =] In field at— %7 2 Statesville 5
. 2 £ g E. 1o =P
8 2] = A = L] ==

. S L 'S | MeCullers Statesville Sus| 28 ST IS Rl

5128 | e Sz 07 |12 |03 | SE|TE | =

2155 i =EE| 8 551 55|73

| : ol@lelw|le] 8 | 5 | & | 19519521052 1953 | 1954 15 & > o0k |@

Per- Rat-
cent Type i Type| Type ing | Type| Type| Type| Tynel Typei Tupe

176004 I WIRIN|S ST P E IR R oo 1-2 S S S S
G{BK|R|C| L S 531 M R IR 21 I8 S

G|WIR{C|L 5 Bl E R R 2 S S

6{BkiR| Cy{ 1L S 571 M R R |acome-n 1-4 S S

6{BE{RIC] L 8§ 731 M R R 144 S S

Gi{WIR|N{ B S ameeen B IR R 4 S S

6B RN} L S X R R 3] I8 5

GBI RN} L B R IR 0-1 S S

2IWIRICI L L IR | IR 4 S S

6iBIHIR|[C] S M I8 18 4] R S

2lWIR[CI L M| IR | IS 31§ [ ] 8

2IWIHER | O L " R IR 2,4 S S S K P—

6{WIR [ C{S by S S 4|8 IS S R IR I8
2fWISI1CH L E IR R 4 S S S IR B 18

2{W |81 CLS M IR | IR 4 S 1S .- R IR R

GlWIR|GC[S E | S 48 S MR R|®R TS

2IWIRICI L L IR | IR 4 3] s ] R R 18

2IWIRICI L L IR | IR 3 S S S R R 5

2IWEALC|'L A I8 8 4 S S S IR | IR 5

2|lW|B1O| LW 99 - M IR R S 12| IS S ) IR | IR S

2IWIR|C|L|-W .. L IS R S 3 5 S g R eoaen S

2|IB2|R| G| L WV 95| L IR R S 41 IS S S R R R

2| WI{R|COC!L| W 09 { M hd IR S 3! I8 ] ] R R S

6|B2|R}|C| S| W 901 M IS B ] 4 8 S S IR R R

6iIB2ZIR| G| L[ W 9| L IR S S 4 S I8 S IR R R
61B3IR|C| S 75 A TR IS S L4 R 15 S R R IR
61B2I R CI:S ] 8W 9] E IR | 18 R 1.4 S R S R R R
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180652 1 B Germany
180658 il
180660

180664

182642 1 Bizenwase
Saitama 4,
182884 Foer oo iina
183370 | Afzu Hadaka 3
183371 t Aizu Hadaka 4..
Afzu Hadaka 5.
Beta 6. rcvnanns

Turkey.
Japan,.,

BRSSO DS N oaaowwcawwaoaaaéoaoo
RERUIRRYR Wk R e e

alelelelololel e Rl olelololo ol ool ololoTolo]e o) Ao o o)

el LT T
Hmo
nndR G hnnngnn
RER IR
eberlavtoclslo b

[N
)
i Yt B N G2 E0 i DO 0

1]
&
’5,';;' 23]

[

e a1 e G2

IR
IR
IR

R
IR R R

bt
Honwgg
nurnnnnnnG  gununePonnBRNYtn e

nmunhnnnn DRBNBBNRUNRDGDBBBR NN

=1

- - et
mmmhgprnmn  wwn
WA W

! Column 1—6=six-rowed; 2=two-rowed; D=deficiens; U=interiedium;
I=irregular.
Column 2—Kernel eolor: B=blue; W =white; Bk=black; P=purple.

Column 3—Awn - type; R=rough; SS=semismooth; S=smooth; A=awnless;

H=hooded.
Column 4—~ICernel type: C=covered; N=naked.
Column 5~Rachilla hairs: T=long; S=short,
2 W=winter; §W=semiwinter; S=spring. :
¥ Average percent five readings: MeCuallers 1050-51, 1051-52; Statesville 1051-52;
Waynesville, 2 replications 1952-53,

¢ E=carly; M=midscason; L=1to.

3 Field reaction: R=resistant; IR =intermedinte to resistant;. I=intermediate;
IS=intermediato to susceptible; S=susceptible, Secedling reaction: O=immune;
1=highly resistant; 2=modertely resistant; 3=moderntely suscex])tiblc; 4 =suscop-
tible; 1~4=mesothetic; 0, 1, 2, or 4-—comma indicates there ‘were plants within that
entry that gave those reactions.

6 Iastern soil-horne viruses Marmor tritici var, typicum and M. tritici var, fulvum.
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TanLe 2.—Varielies or seleetions of barley oulsianding for winter hardiness

Doeseription

Survival 2 ate—

!
C.1, Vurfety or selection Origin
No.
1)
|
170 Mensury . cuiocea. criimi - Manchuria... . ... . 6
206 Ian River.. . (111311 VO - (|
221 Greece,. . ooouows . Greeee. ... ool . 6
223 Argeatine.. [ P [T R 6
277 Scottish Pearloeaen.oo0 o Burope.cse. - o «io vwmeons s - 6
704 Popeline. .. .. .. QAUCASIS oca -0 20 D e 1]
37 Niver... ... e A ChIngLL. e e 6
874 Tenn, Winter_... A BUrope. L (]
505 susadn Lo Mybrid. . e e . i}
1003 Koran .21 L. Ching.. o covee o aon ool . 6
1266 Sabbaton ... I PRt o TS [}
2150 Wis, Winter. B v 6
24200 |ooiicaniiii e Californin.. Lo s aiian 6
2460 Lochink.. . .. .. {0331 111 U O 2
2493 Old Ambster ..., Hollnnd. .. oo ina e anams - 6
3198 Sapporo .. JaPAN. v e i e e 8
XL T S S CMIenstSacca. .2 o0 Lo - 0
3543 Tenn, Winter 52 h L..] Plantsel. .. PR . . 6
- Kashmir. ..o aii v g
. IR0 ) 111 S R [i}
0y A AP wie B
4 OTCRON e immne e e S 6
...... Rnssin. . o cecmiaie i S 2
PO e 6
...... . [
s A i
- et ; [
5225 - - SN SREPO. [
5238 Dabaku . - .. - . . s e 6
© 5230 - Rang Ubort... . SR SRNUCT: ( + JO G U [i}
5528 @ Dickto0.wu. ... ... B s North Dakotd v civen e 6
55590 Gonzali. . ool Gonzall, U, 8. 8. Roauen o ai o [
5560 Cmmined L Asafute L e e e [}

[¢]

i

6]

1

1

| @

|

loleleleloloi{elclelelolololelnalslslololn]ololsle]olnlololslolslslels]

North Carolina Other
Lexington, | locatlons,
(5) Ky, 1054 average,
Average, T Waynes- 1043
1051-53 ville, 1954
Percent - Percent Percent Percent
8 100 100 100 91
S 100 100 100 87
S 96 00 97 33
S 04 100 97 25
8 95 93 97 90
8 95 100 05 58
L 08 90 100 41
I ORI SN 100 100 90
8 97 100 100 87
L 06 100 7 55
L 05 90 100 S
S 99 100 100 ot
L 04 300 100 93
L 09 e iianan 100 73
L 95 100 100 83
S 100 100 100 focuciinannns
L 97 80 100 75
S 08 100 100 [aoicinnnnnna
L 97 |ecnm o- e 100 65
8 99 70 100 fomcwinannaw
L 00 80 100 84
5 09 100 100 {oenv v iiaes
S 11T SR 100 foean fvnenun s
S 05 100 100 70
L 99 100 100 85
L 00 [coeeicinann 100 83
L 041 100 05 8
L 99 100 100 85
L 08 0 095 56
L 00 fevennmin-s 100 85
L 00 feovamiroan 100 73
L 97 100 100 75
1. 100 100 1 ivimnzan 95
8 08 00 95 15
L i) 100 ; 100 78
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Tanri 3.—Variclies or selectionsof barley oulstanding for field resislance lo powdery mildew

Virfety or selection

Origin

Tenarnh.
Topeline.
Itanna ..

Wansnipo..

Cadmus.... R
Pandora. .o _... ...
Chinerme........ ...
Gopalo.... . .
Algerian. ..o 2
Bolivin......

TFleche. -
])onmu,-.-..» e

Fleche. .oo.c.

Black Rossini.... ... ..
Purple Nudumn. ... ..
Kharsila. _
Peruvian. .
Nigrate.._., .-
Ramadan.ee..o.. ..
Moda. ... loc . L
2522 | Ariona

See footnotes at end of tnb)v

MinstardlL o T

lloodloss Bourdless..... ... ...
e ..» lx'm
;\byssinia iy

Groeeo. .. .

1 h brid
Chneasus
Geroiany .
Plant svl
Russia..

Anstralin. i T

Algeria..

N. Afviea....
Crimea.. .
;\ll“ i('ﬁ -

- Hybrid L

CCrimen .

- lll‘l:' U
, " India ...

| China.....~
Algeriv ..

L4 N, Afriea .

| Tanis

main. - ..

Ching... oo

!

Pescriplion

Reaction in—

Field 3 at—

f

Seedling 3

MeCullers;
N. C,

Siatesville, N C,

Penn,
1954 ¢

fay !

ST OOSIITRCIICC S L

@ L@ o

o]

LLTh

—
o

falatal

1952

1951

Y Type
PR
R

1952 1953 1954

Tupe
IR

H

Raees

14,9,14 | Race 9

Rnhnri

Rnlz‘ng
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TanLe 3.~+Varielties or selections of barley oulstanding Jor field resistance lo powdery mildew~~Continued

Yarlety or scleetlon

a

Origin

§

Reaction in—

Deseription I

e i e

i .
T

Mctallers,
C

Field ¥ at—

i
i

Seedling #

Statesville, N, Q.
T
NPT Wl

|

i

Races

D40, 14

Race 9

ST

1051, 10 o 3 1053 § 1954

W@ ! @

194‘!‘

Torjara o, .00
Bari...... .0
Milngt .,
\appmo‘..,
Serfra. .

Lvallpux B3, .
Hashiarpur ..
Kulu..... ...
Mianwali..

Multan . . -
n.uomhizmn.'.,

Villa.,

A laron
Pnhnoll N Bluﬂ

Reta.. .

F Rabat. .

Blnck e e

« oo,

Clllos.. oo
Ttaly ...
oo doli
Japanoo..o
Algeria .o
oo o, B
]ndn

do.. .

Cdo. . .
ool L
QU

\mm

dn

YA byssinfa.

L Indi.
cidrag .. Lo

do . ...

“Moroeco.

| Tupe
R

1 ‘ i ¢
Type { Type + Type - Tipe
R R . R P R

o PaRr”
{ IR R

IR

5
1
!

Rati mn

w
)

]

oD ?3

k)

E—
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TaBLE 3,—Varielies or selections of barley oulstanding for field resistance 1o powdery mildew—Continued

i
!

[

Reaction in—

Deseription 2 Field 3 at— Seedling ¢
% I‘ Variety or selection Origin -
No.
McCullers, Statesville, N."C.
N. G,
Tenn | Races [ Race 9
1 19544 | 4,9,14
mi @ Le # @y} | 1esr | 1952 | 1053 i 1054
)
. i Type | Type Rating'| Rating
8323 | Schribaix.. ... ceiemmman Franee.o...ceeoo i onioeeaionnn 6] W n-tc L IR R 1 1-2
2 . Indin. .. B Bk { R c L R IR 2 2
6] W R (0] L R R 2 4
86 Bk.{ R ¢ L R R 1-4 3
61 Bk | R C L R R 1-4 2
6t B3 | R N L R R 3 2
6| B3 R ¢ L R 0-1 0
61 W R ¢ 5 R R 0-1 0
6| B3 R C L R R 0-1 0
6] B3 R C 8 R R 0-1 ]
6] B2 R C ] IR R 3 4
61 B1 R C S IR R 4 4
2] W R C L R R 0 0
21 W R [¢} 1L hid R 0 0
6] B2 R C L R R 1,4 2
61 W R C L R R 3 0-1
6l W R ] L R R 1 2
d 6L W | R N L R R 3 1-2
Alzn Hoadaka'4 61 W R (o] L IR R 2-4 4
o 2] W R [} I, R R 0,4 4
21 W R C L IR 1R 1,4 4

¥ Asterisk (*) following the C. I, No. indicates the seedling reaction of that variety
to eight races of powdery mildew has been determined (f1). )

2 C]olumn 1—6=six-rowed; 2=two-rowed; D=deficiens; U=intermedium; I=ir-
regnlar.

OColumn 2~-Kernel ¢olor: B=blug; Ws=white; Bk=black; P=purple.
- O(})lmgnd:}—Awn type: R =r0ugf1; 8S8=semismooth; S=smeoth; A=awnless;

T=hooded. )
Column 4—Kernel Lype: C=covered; N=naked,
Column 5~Rachilla hairs; L=long; S=short.

3 Field reaction: Re=resistant; IR =intermediate to resistant; I=intermedinte;
IS=intermediate to susceptible; S=susceptible,

* Readings at Knoxville, Tenn., made by H, E. Reed,

$Field reaction: R=resistant; IR=intermediate to resistant; I=infermedinte;
IS=intermediate to suseeptible; ‘S=susceptible, Seedling reaction: O=imuniune;
1=highly resistant; 2=moderatcly resistant; 3=moderately susceptible; 4=susecepti-
hie; 1~4=mesothetic; 0,1,2,4=comma indicates there were plants within that entry
that gave those reactions.
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TaBLE 4.—Varielies or selections of barley oulstanding for field resistance Lo leaf rusi—Continued

i i Reaction ?
C. 1. : ; Description t In North Caroling
No. Variety or seleelion ¢ Origin i . -
} ; } ] In In Wis- In To
; | © Me- Statesville Virginia,| consin, | Florida,} Race 4,
i ! ‘Cullers, 19543 1 10423 | 195431 19542
i . t f P
mieielele] 952 | 1953
. Type Type Type Type Type | Percent | Rating
5585 | Muller.-_ i NE. TUrK®Y e e cann i nmmne 61 Bl R o} 3 R R R R R 0
5644 | Caspian L Kubanie... . - 6w R (o] L R R R R 0
5647 | Marco..: JORSCUN + { T 61 W R o] L R R R R 0
5012 § Peruvian Plant sel. 61 Bl R c S R R R R 2
6193 § Cebada Capa N. Afrien. 6 Bl R (o] L R R R R 0
6306 | Ricardo.. TUruguay. 21-B1 R C 1. R pid R R 1
0313 Germany 61 B2 R C L R bed R { R {0l
0448 Poland. 61 Bt (8] 1 R R R R 1
8459 JES T\ I 61 Bl R C 1 R 18 R R 0
7123 ‘Wiscons 81 B2 R C S R R R R R,
8172 |u ..z Turkey 61 Bl R o} L 5 R R R 0
8101 Holland 21 W S [ L R 18 IR R 0
8268 Frande. 61 B3 R ¢ L 8 R R R ]
8271 do 61 W R C 1, R’ R R R ]
8283 do 61 B2 R C S 8 R R R 0
8323 | Schribas do 6 W R o] T R R R R JOR—
§329 | Marocain do.. 61 Bl R ¢ S R R R 0
8331 { Marocaine 02 __--do 6] Bt R ¢ 8 R R R [\
8538 teevoiioioiiian TUrKeY o cvcesevmaiimns amimeel 6] B R (o] 8 R 1R i R 0
1 Column 1—@=six-rowed; 2=two-rowed; D=deficiens; U=intermedium; I= ? Reaetion type; Re=resistant; TR=infermediate to resistani; I=sintermediate;
frregular, . . IS=intermediate to susceptible; S=susceptible. - Reaction percent: Percontage
Columnn 2--Kernel golor: B=Dblue; W=white; Bk=hlack; P=purple, of plants susceptible. Resction 0~4:0=immune; 1=highly rsistant; 2=moderately
Column3—Awn type: R=rough; S§S=semismooth; S=smooth; A=nwnless; resistant; 3=moderately susceptible; 4=susceptible.
H=Hhooded. ) . 3 Readings at Gainesville, Fla., were made by R. W, Earhart; data from Madison,
Qolumn 4-—Kernel type: C=cavered; N=naked, Wis,, were made available by R, G. Shands; daia from Blacksburg., Va., were
Column 5—Rachilin hairs; L=long; S=short, ’ made available by T, M. Starling.
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EVALUATION OF BARLEY 23

Source or Origin

The source or origin of the entries in this bullelin was obtained
from the records maintained by the Cereal Crops Section, Field Crops
Research Branch. TPor the hybrids and plant selections the State
n the Uoited States in which the final selection was made is Jisted
when that information is available.

Description of Entries

The enirics are described by five characteristics of the spike and
kernel. The deseriptions were checked when the world collection of
barley was grown at Aberdeen, Tdaho, in 1951,

The arrangement of rows of lemels on the spike were separated
jnto the following categories. Bix-rowed barey (Hordeum vulgare 1.,
emend. Lam.} includes the typical six-rowed type, in which the lateral
kernels are shghtly smaller than the contral ones, and the interinedium
Lype, in which the lateral leernels are markedly smaller than the contral
ones. Twoxvwed barley (H. distichum .., cmend. Lam.) mcludes
the typical tworowed type, with lateral florets consisting of lemma,
palea, rachilla, and reduced sexual parts, and the deficiens type, v
which {he Tateral florets have been reduced and consist of lemma and
rarcely palea and rachillp, but with no sexval parts. In irregular
batley (77, trregidare B Aberg & Wiehe) the central florets are fertile
and the Iateral florels variable; some reduced to rachilla, others are
fertile, sterile; or sexless.

The gross color of the kernel was classified as blue, white, black,
or purple.  TIn the environment in Idaho, where the grain was grown
under 1rrigation, it was possible to divide the hlue-colored group into
three classes for intensity of color. It is difficult o malke these
classifications In more humid climates.

The awn types were divided into five classes. The awned Gypes
were separated info rough, semismooth, and smooth.  The other two
classes were awnless and hooded.

The kernels were divided jnto two groups, covered and naked, on
the basis of adherence of the lemma and palea o the ~arvopsis.

Two types of rachilla hairs were dislinguished: The long-haired
Lype, in which the hairs were straight, unbranched, and tend to lie
m a parallel paitern; and the short-haired type, in wlich the hairs were
short, crooked or forked, and tend o overlap each other.

Habit of Growth

Barleys grown in North America are reforred o ag either winter or
spring varicties, depending on their habit of growth. The distinetion
hetween the two growth {ypes can be observed best when the plants
are between the seedling and shooling stages.  Tn the winter type the
roseite stage is prolonged and the leaves tend Lo be prostrate to semi-
crecl, and, from spring seeding, the plants may not head or they head
only sparingly ond latic in the season. In the spring type there is
no prolonged rosctie stage and the leaves usually are erect or occa~
sionally semicrect, and this type heads rveadily and matures carly
Trom spring sceding.

The readings for habit of growth were made about Tebruary 10.
This was when the winber types were still in the rosette stage and
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stem elongation was just beginning. Since the demarcation between
the rosette and upright type growth is not always clear, the plants
were classified in three categories: W (winter}; SW (semiwinter);
and 8 {spring).

The data on habit of growth in table 1 are the average of the
readings made at McCullers in 1950-51 and 1951-52 and at Statesville
in 1951-52. The habit of growih of some entries sown the first week
of September 1852 ab Statesville differed from that when sown a
month later. Therefore, the data from the esrly seeding are excluded,
Several entries from Turkey sown the first of September had an uprights
spring-type growth and were heading in December, but they had a
rosette wimter-type growth when sown the first of October. Likewise,
the Trebi variety grew like a spring barley when sown on September 1,
but like o winter vaviety when sown October 1. Trebi has been grown
from fail seeding in British Columbia, Canada, but has been widely
grown as a spriog barley In the North Central States, the Inter-
mountain States, and in the Prairie Provinces of Canada. Several
of the recent introductions from Turkey were mixed as to lype of
growth. Other entries had a semipresteate winter-type growth when
sown in September, but developed an upright spring-type growth
}\-'}Ee_n sown in October.  Most of these lntter entries orgimated from

ndia.

Time of Heuding

The heading date recorded was Lhe stage at which 50 percent of
the plants in the row were headed. The entrics were separated into
threc categories: Early, midseason, and late. Most of the entries
listed as carly were 50 pereent mature by May 14, Those listed as
late matured after Moy 24. The majority of the entries fell into
the midseason mafurity class. Most of the commercial varietics
grown in North Carcling were 50 percent mature by May 20. Head-
ing notes were taken enly during the first growing season. In the
bulk pepulations that were nuxed the readings were hased on the
predominant type plant.

Winter Survival

The winter hardiness required for crops grown in North Caroling
i1s nob so great as in some other areas where winter barley is grown.
Plants in which the winter dovmancy is broken by the first period of
warm weather in the spring often are killed durimg the nest cold snap.
Some varielies adapted to the colder areas of the winter barley region
often are injured when their winter dormancy is broken by mild
weather in January and February., Winterkilling is often severe,
since there is seldom a snow cover to protect the plants. Some years
the cold period is too short or too mild to fulfill the cold requirements
of the more winter-hardy Lypes.

Winter survival is recorded as the percentage of plants that suvrvived
the cold weather. The data in table 1 are the averages of the five
readings taken at MaCullers in the spring of 1951 and 1952, at States-
ville in 1952, and in two replications at Waynesville in 1953. These
readings were taken in late January or February before the plants had
completely recovered from their winker dormancy. Tntries outstand-
ing for winter hardiness are listed in table 2. The average survival
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of two replications at Lexington, Ky., as observed by D. A. Reid, and
af Waynesville, N. C,, in the spring of 1954 is included, in addition
to vhe data in table 1. Also included is the average survival of certain
entries at Denton, Tex., Raleigh, N, C., Columbis, Mo., and Hays,
Kans., in 1943 as compied by G. A. Wiebe. More killing occurred
2t Waynesville than at Lexington in the spring of 1954. Most of the
varieties listed as winter hardy in Missour: by Poehlman (14) were
found to be very haxrdy. The killing in North Caroling end Kentucky
in 1954 was not so severe as ip Poehlman’s tests in Missouri.

Differential killing of spring varieties was observed in the nurseries
cach year. Data taken on the entire wocld collection of barley during
the 1950-51 season, when differential killing was very striking, meay
be obtained from the Cereal Crops Section, Field Crops Research
Branch. These date suggest the existence of genes for hardiness in
certain spring varieties and the possibility of usiug spring varieties to
incresse the hardiness of our present winier varieties. Such varieties
as C. 1. Nos. 1077, 3236, 43431, 5043, ond 7847 may be of value in
breeding for winter hardiness,

Reaction to Powdery Mildew

The primary basis for the selechion of eptries from the collection
to be saved for further study was their renction to powdery mildew.
A survey of all known germ plasm for resistance to powdery mildew
was made, since this is one of the major diseases of winter barley in
the United Stales.

The data on the field reaction to powdery mildew in table 1 were
obteined at McCullers in the spring of 1951 and 1952, and at States-
ville during the spring of 1952, 1953, and 1954. Readings were made
only when resistant and susceptible entries could be distinguished.

The seedling tests will the composibe of races 4, 9, and 14 were
made in the greenhouse in the {all of 1850. The 6,273 cntries in the
world collection of barley were tested with this composite of races.
The seedling readivgs were on the basis of: O=immune, no visible
signs of infection; 1=highly resistant, o slight development of myce-
lium; Z=moderately resistant, moderate development of mycelium
with o slight prodoction of counidia, becrosis bub little chlorosis;
3=moderately susceptible, moderate to asbundsnt development of
mycelinm accompanied by moderate spornlation, little necrosis, some
chlorosis; 4=lhighly susceptible, large pustules, abundant sporulation,
no necrosis; 1-4=mesothetic, highly resistent type 1 reaction and
highly susceptible type 4 reaction ou same leaf; 1, 2, 4=mixture of
types, planfs with differont reaction types in one entry.

The ©. I. accessions seclected {from the buwlk introductions (P. 1.
accessions) thab were tested with the composite of races 4, 9, and 14
were tested again in the seedling stage with race 9 m 1954, All selec-
tions from bulk P. I. accessions that were highly resistant to the com-
posite of races were likewise highly resistant to race 8. The reactions
of the remamder of the seleciions from the P. L. accessions to race §
not included in table 3 may be obtained from Cereal Crops Section,
Field Crops Research Branch.

Several collections of powdery mildew wore made esch year from
the barley nwrseries in North Carolina. These collections were tested
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with the six varieties used by Mans .nd Deitz (10), Tidd (17), and
Newton and Cherewick (18) to differentiate races. Race § was the
predominant race, but occasionally race 8 was found early in the fall.
A new race biotype was present af Statesville in 1954, Several varie-
ties in the world collection as well as commercinl varieties previously
resistant to powdery mildew in the field were susceptible to the new
biotype in this nursery. On the basis of tests wifh the six differential
varieties only races 8 and 9 were present in that nursery. A new race
biotype might be identified by increasing the number of differential
varicties.

The varieties outstanding for their field reaction to powdery mildew
nre listed in table 3. The reactions of the entries tested at Rnoxville,
Tenn., by Reed, are included. jn this table. Collections of powdery
mildew from the nursery in ‘U'ennessgee were found to be predominantly
race 9 with an occasionnl race 4 or § when tested with the standard
diflerential varieties.

The entries with asterisks Tollowing thieir C. I. numbers had been
tested to eight races of the Erysiphe graminis 1. sp. hordet i the sced-
ling stage (71). Most of those entrics were vesistant to all cight of the
races in the seedling stage.

Reaction to Leaf Rust

Leaf rust is a major discase of barley in the soulheastern portion
of the winter barley-growing area in the United States. IFields have
been observed in North Carolina in which the yield has been reduced
at least 50 peveent. Although total losses from this disease may not
be large, fields can be found every year where losses oceur.

The data in table 1 are the field reactions of entries at McCullers
in 1951 and at Statesville in 1951 and 1952. Readings were made
only when the level ol infection was adequale to permit diffeventiation
of resistant and susceptible entries.  The race of the organism was not
determined, hut races 4, 37, and 47 (§) were most prominent in the
area.

The entlries outstanding for their field reaclion to Pueceinie hordei
are listed in table 4. Included in that table arc data collected by
R. W. Earhart at Gainesville, Fla., and the results obtained by
R. G. Shands when the world eollection was grown at Madison, Wis.,
in 1942. T. M. Starling {furnished the data on the field reaction ab
Warsaw, Va., and the seedling reaction to race 4.

Most of the entries resistant in North Carolina were resistant
ol the other locations, Al the entries but €. I. Nos. 5056, 5644, and
5912 listed in table 4 were resistant in Florivla, and all but C. L. 4316,
which gave a mived reaction, were resistant in Virginia. The race
or races of leaf rust present in North Carolina must have had the
same genes for pathogenicity as those in Virginia, Florida, and
Wisconsin.

Levine and Cherewick (4) reporled the resulls of tests with several
races of Jeaf rust on sclected varicties in tho seedling stage. They
found the following entrics listed on table 4 to be resistant to five
or morc physiological vaces; C. 1. Nos. 194, 1024, 2549, 3390, 3527-2,
4219, 4220-1, 4079, 5644, 5647, G193, 6306, and 7123
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Reaction to ILastern Soil-Borne Viruses

The eastern soil-borne viruses Marmor tritiei var. lypicum and A,
triticr var. fulvwm (12) have been kunown in United Stlates since 1919,
when they were identified in Tlinois (8). They were first identificd
in States in Southeastern United States as follows: Virginia before
1925 (6); North Carolina, 1930 (7); MMaryland, 1927 (7); and South
Carolina, 1944 (£). Tn recent years when wheat varicties susceptible
to these pathogens were released, large losses have resulted in Novth
Carolina (12) and Virginia (76).

These viruses attack all cercal species in the tribe Hordene (7).
The cffects of the viruses were severe on some varieties of barley,
especially Sunrise.  All the varicties in the United States Deprrtment
ol Agriculiure uniform barley winter hardiness nursery in 1952-53
were resistant.?

The 372 barleys [rom (he world collection were tested for (heir
renction to these virugses in the field at China Grove in 1952-53.
Readings from each of two replications are included in table 1. The
distribution of the viruses in the nursery was uniform and the level of
infestation was high.

Reaction to Seald

Scald_has become a very important disease in the winter barley
area of United States.  IL has been one of the major diseases in Cali-
fornia for many years (#).  Ln recent years it has became so destrue-
tive in Bastern United Stales where winter harley is grown that varie-
ties susceptible to the disease ate no longer recommended lor com-
mercial produclion.

In the fall of 1953 sced of the entries used in this study were sent
to H. E. Reed in Tennessee Lo Lest their field reaction Lo this discase,
He sowed the seed early in the fall and spread diseased plant material
i the nursery to start an epidemic. A uniform and severe epidemic
was obtained.  Some of the more susceptible varieties were so severely
injured that they failed to produce seed.

The resuits from this test are given in teble 1. In this group 124
entries were found Lo be resislant. Mosl of the Tennessee winter
types were found to have some resistance, which is in agreement with
the results oblained by Riddle and Suneson (751 and Poellman (1.4).

Entries Outstanding for More Than One Characteristic

The 32 varietics and selections outstanding for more than one char-
acteristic arc listed in fable 5. The three characteristios used for
selecling eniries in this table were winter survivel and reaction to
powdery mildew and leal rust. Other information included on ench
entry is the habit of growth, time of heading, and reaction to scald
and the castern soil-borne viruses.

# Data submitted by J. G. Moseman in the Uniform Barley Winter Hardiness
Nursery report for 1953, compiled by G, A, Wiehe and T). A, Reid, U, &, Dept.
Agr., Agr. Res. Serviee, Field Crops Res. Branch.  (Unnuml. Pub.) § pp. 1933
[Processed.]
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1. Column . 1--g=six-rowed;
frregular.
Column 2

2=two-rowed,;

2. 1ernel color: B=blue; W=white; Bk=bhlnck; P=purple,

D=deficiens; U=intermediung;

Column 3—Awn type: 1=mu;,h, SS-sumismomh' S~smoot,h; A=awnless;
H=hooded.
Column 4—Kernel type: C=covered; N=naked,

Colum: 5~Rachilla hairs; L=long; §=

short.

7 We=winter, Q\\'=S—E;i|wlnmr' S-spring
3 Average l)owonmm\ of uvmlim.s AMeCuillers 1050-31, 1051-5
2 replications. 105- -53.

Waynesville, &
Gl ~ly' M=midseason, 1
8 Re=t -Mmt
to susceptible; \=qnsccm hle,

¢ Enstern sofl-horue viruws Marmor tritici var,

TR=inter i Jiate 1 resistant;

= e,

2; Statesville 1051-562;

T=intermediate; 1S=intermediate

typicim and M. tritici var, fulvuan,
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Auributes of Fntries From Furious iioas of the B ord

Tn table 6 the eptries in this stady are divided into clght groups,
sceording to the area of the world from which they were obtained.
The cight arveas are Burope, Middle Bast, Yar last, Russin {now
.88’ Alrien, South Ameries, Australia, and North Amoeriea.
This is not a vepresentntive sample from all the conntries, hut L gives
an indication of what can be expected Trom barley colleeted from
each area.

The winter-hardy enirles wore restricted o a fow areas,  Some
winter-hnrdy enteies weee feom Gernany, Feanee, and neighboring
coanirics, but almost wo winter Lypes were received from northern
Europe.  Turkey was the pmin sowree of winter-hmrdy bavley from
the Miiddle East.  Apparentiy mixtures of winter and spring (ypes
are grown it Turkey, Japan, Kerea, and Chinn texcluding Man-
churm) also had some winter (ypes. Oaly nine winter-hardy entries
from Russia were suved.

@ Varteties or selections vesistant to powdery mildow were received
from all eight of the areas. The ehiel souree of vesistant entries in
Furape was Germany, where considorable researeh has heen done on
thig disense. Several eosistant enteies, all with the spring habis of
eeowlh, were obtained from Fudin, Hesistant enteies were received
feom eaeh of the Alviean counteios listed.

TaBLE G cHribules of variviies of hley Srome tavions areas of e world and
nalar from ek uren
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Tasue 6.—Altributes of varielics of barley from veriowus areas of the world and
rmmber from. each area-—Continued
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Entries resistant to leaf rust were not found in all parts ol the
world.  ¥ew of the varieties or selections from the Middle East, Far
East, or Russia were resistant to leaf rust.  Twenly of the 46 varielies
saved from Alrica were resistant Lo leal rust, Some of the leal-rust-
resislant varieties lrom France had the winter-type growth.

The sources of resistance Lo seald were well distributed throughout
the world. There were 10 and 16 entries resistant to scald lrom
Germany and Turkey, respectively.  All 8 of the entries from I(alv
and 11 of 14 enfries [rom the Caucasus arca were resistant to this
clisense.

Or the 198 entries from Middle Bast, Far East, and Russia, 187
were suseeplible to leal rust and 47 woere suseeplible to soil-borne
viruses.  Only 11 varieties and seleetions frow other countrics were
susceptible to these viruses and the ancestry of some of those may
(race back to arcas where susceptibility (o viruses is prevalent,

DISCUSSION

Information is needed on the most desivable varietios for use in
barley improvement.  Numerous studies have heen made in which
outstonding varielies for special characteristies have been fouud.
Hannbton ® listed the varicties outstanding for resistance to 15 plant
pathogens and insects that attack barley, for tolorance to drought,
and for good maiting quality, good lodging resistance. and early

malurity,
SUMMARY

Asumauary of vesults {rom tests of the entries in the world colloction
of barley maintuined by the Cercal Crops Section, Field Crops Researeh:
Braneh, during 4 years in the winter harlov-producing arca of South-
castern United States is pregsented in this bulletin,  The charactor-
isties siudied were winter survival, habit of growth, and reaction to
powdery mifdew, leal rust, eastern soil-horne viruses, and scald,
Posstble sources of varieties or selections outstanding for ecach of
these charaeteristies are discussed.,

The 6,273 entries in the world collection of barley in 1950 were
tested Tor their reaction 1o powdery mildew. ‘The entire colleciion
was tested in the seedling stage Lo a compasite of powdery mildew
races 4, 9, and 14, Readings were obtained each vear on the portion
of the colleefion grown in the field in Nortl Carolina and Tennessce.
Some of the entries resistant 1o powdery mildew in the seedling
stnge Tailed 1o survive the winter in North Caroling, and thus ne data
on powdery mildew wore obtained in the field. The varielies vul-
standing for resistance to powdery mildew in (he seedling stage have
been reported {11).

* Canadinn genetie stoek colleetion of harley, compiled by 3. (¢ Hamillon,
Gereal Crops Division, Central Bxperimental Parm, Ottawa, Canada.  [Unoumb,
FPal.] 33 pp. 1955, [Processed.]
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The entries listed ns having some toleranee to cold weather were
tested in the colder areas of Southeastern United States. The winter
survival at other locations is given for some of the entries.

The ficld reactions of the varicties and selections resistant to leaf
rust in North Caroling in 1951 and 1952 are compared with those
lested in Tloride and Virginia in 1954 and in Wisconsin in 1942,
There was good agrecment lo the resulis obitained in these widely
separated arcas and tests. Thirleen entries resistant in these field
tests hoave been reported to be resistent to at least five races of ihe
orgnnism in the scodling stage,

ii‘orty-se\fen of the 58 entries susceplible to the eastern soil-borne
viruses oviginated in the Middle Xast, [Far Kast, or Russia.  Varioties
from this aven previously have been veported to be susceptible,

The reaction of entries to senld was ested only 1 vear, and 124
entries were resistant.  The varieties reported by Riddle and Suneson
{156) and Poehlman {/.4) ns being resistanl also woere resistant in this
test.
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