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The Status of Race Spscialization in Yellow Rust, Puccinia glumarum
(Schaf, ) Erikss. et Henn. in Mropt

Von Eva Fuchs, Biologische Bundesanstalt,
Institut flr Physiologiache Botanik, Braunschweig
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" "&b the first European Confersnce on Yellow Rust, the problem
of specialization was given much attention. Cambridge, Holland
and Braunschweig are prominsnt in this '«ork.)

Rudorf (11) was the first to report it for yellow rust.
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Allison and Isenbeck (1) and later Wilhelm, CGassner and Straib
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(5, 8, 7) studied the race flora of Germany on differentials.
Bogizmiﬁé in 1934, Straib (13, 14, 16, 18) contirusd this work
alons.>In a search for other methods of differentiation then
@ inoculation and evaluation of diffurential suscep%ibmty, Straib . 3
(14, 16, 17; 18) fond differences in individual races in uredospore 3 E
germination, “ﬁx reference to garmination termpersture optimum and

\
the form of germ tubes. On the basis of thess observations, he

M

isolated a few rases from those already knomsi e.g5., race 40 from . . ; r -] :
T - : B -
20, 41 from 7, 46 fram 45, 47 from 28. Ths last publication {ref, 18)
in the area of yellow rust racs specialization describes the dis- i 3
covaries of 1939, At that timej the list consisted of 52. a S
Tha files of Braunschweig tests showz tho’ Stxaid has isolated

twis other races from ths Halle Material, §3 and 54. the infection

victures cof which #2 nse not pubiished, howsyer,
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3 G \,ﬂ'hey ars described for the first time in this article .](Table—-I‘};'
Race 53 has bsen mentioned by Bescker (2). Noll (10) éescribed an
additional race 55 found sincs 1950, i'he Braunscimeig material
cortains race 56 isolated from Agrepyron. Mamers (9) in 1945-48
found in Cambridge in addition to knomn races, a new race from .

. en Ay

Hordeur maritimum. It differs fram others by suscaptible O £ on
"Triticum dicoccum tricoccum, while all othsrs are Type IV.

Hanners called it "K", It has been addad as Race 57. Race nGH
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] established in the same mper by Manners from Dactylis glomerats

was not includeu in_tm race list since it has shown "i® on all varie-
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ties except Dactylis, This "race" will have to bs considered a

separate varisty, A
'\\\ o Ale
@ = beleji_show; the present complete Buropoan race list, -~ i

Ly e

Taﬁp_:ﬁ\;giwf historical parspective on yellow rust races defined
* to 1954 arnd a summary on ite incidence. (A j

‘% Works outsids Burope have not been co;xsiclered hsree They have
J not been coordinated with ths Eurcpean ones.

Investigation of rusts collscted in 1955 has not been concluded.

) The herstotfore customary classification of races requires revision
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within the rext few years. Some of the utilized test variaties havp
proved labile as regards temperature, light and humidity so that
the smail differences in susceptible type found in them are not

B

sufficient for differentiation of races. Especially definition
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" of races on ths basis of variable uredospore germination will not

be supportable since thess are especially dependent wpon environ- '

ment, Straib (17, 18). Soms of the races hitherto described
probably have only the nature of biotypes in the sense of
Chester (3), and Stakman {12) as indicated by Mammers (9). The
difficulties of a reasonable and exact clansificatiofx_ are far
greater in ysllow rust than in other rusts owing to g::eater
temperature and light lability in host and fungus.

Therefore, Boniture II, ®.g., normally gives a mediuvm type
susceptibls reaction. Under particular conditions, we may be
dealing with a scantily erupting types or & O £ increased to
highsst potsncy. Even at controlled conditions, such types as
i, 0, or ITI and IV cannot be strictly differentiated on some
varisties.

Table IIT shows tsbulatica of races of P. glumarum found on
wheat (with ths exception of race 13 on H. jubatum), zccording

to its progressive infsction on the Gessner and Strajb differentials.

In both tables infsction types are grouped for conveniencs,

III and IV t0 IV; III # and XTI~ to IXX; ¥ -, II, IIf and II-IIT to
II; and 04, 0- I, 0-II, to O£, Both tables are meant as a k»y to

éstermination. It need not be explained in more detail that the
practical differsntiation depends upon good differentials.
It is difficult to determine the size of a test assoriment,
On ono hand, it should be ag smli,;e possible for reasons of
&
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perspoctive and technical works; on the other hand, it should
permit separation of small diffarences in ordsr to avoid over-
looking biotypes and races.

Since its "founding" the Gassner-Straib assortment has proved
essentially feasible so far as it enables the worker to maintain |
the individual varietiss constant in their resiat:ance properties,
For this reason and in ordsr not to lose the connection with all
previous investigations the Gassner and Straib assortment should bs
generally accepted as a basic stock and augrentation assortmsnts—
possibly different in various contrie§ could be resorted to for
sxtensive differentiation.,

The whsat tect assortment of Gassner and Straib consists of

the fonariné vorietias:

1. Michigan Auber (completely. susceptible ‘control variety)

2, B6 rougs 'Ecosse- .. ! B N
3. Strubes Dickkopf’ R
4, WVebster )

5. -Holzapfels Frilmsizen |, -
6. Vilmorin2s . = .

7. Heines Kolben

8. Carsten V

9. Spaldings Prolific

10 Chiness 1686

1. Rouge proliﬁqug barbu
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Test variety Triticum dicoccum tricoccum is added which is sus-
ceptible to all but race 57,
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Some varieties such as Webster, Holzapfsls Fr:x'hwoi.zen, Heines
Kolben, and Carstens V do not entirely mest all test variety re-

] | quirements so that it must be attempted to reselsct pure lines with
: desired propsrtiess . !

;. o The European Ysllow Rust test centers in conjunction with
N ﬂ growers institutes will attack this problem togsthar.

\ é j : The test assortment for determination of yellow rust races

] occurring on barley and wild grasses consists of the following

/';: ] barley varieties:
. A. Weisze von Fong Tien {control)
: ) B. Heils Franken o
i 1 C. Estanmela Futter gerste .
L ' D. Ackermanns Bavaria
; . E. Peragis Sommsrgerste
F. Schwarze zwelzeililge
B ‘ Straibs work shows show difficult it is to find a barley differential
. assortment at all. The assortment given hers iz composed from individual
publications and certainlyis not final, - ¥
' [ ; - In the future the cultivation of test differentials will occur
; ‘  at one location from vhich the three test centers will bs Supplied
; with the necessar,” seed every year.

The Max Plunck Institute for cultivation research at Koin-Vogelsang

ospener v gy~
v

= 3 has agreod to furmish thess, -
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In order not to overlook any races and to retast some of the

WS PRGN XY

races the Netherlands Grain Centexr has assembled a catch assortment.

; This was planted in the fall of 1955 at 58 locations and incorporatas
the following varistiess '
Winterweizens - 3l. Mentana (I) !
l. Aniversario (III) 32, Michigan Amber (I) §
2. Ardennesg (IV) 33. Ministre (III) .
3. Banco (II) 34, Nord (II) ,
4, Beauceron (I) 55.. Panter (IV) :
S Belicwue (II) 36, Prima (IV) :
: 6. Bl4 dus Domes (I1) 87. Provins (II)
] 7. Bon Fermier (T) . 38+ Reichersberg Stam 39 (V) p
; 8. Capells (XIIT) 59. Rsichersberg Stamm 42 (V) 3
) 9, Carston V (II) 40, Renfort (III) §
: 10, Carsten VIII (II) 41, Rondine (I) H
11, Chinese 166 (V) 42, Rouvillers (I) 4
12. Condor (II) 43, - Staring (III)
13. Elite (IV) 44, Tidepi (III) 3
14. Etoile de Choisy (IV) 45, Vaillant (IV) . z
15, Eroica (II) . 46.. Vilmorin 23 (IX) - ° :
. 16, Florio (II) . 47. .Vilworin 27 (III) _ .
() . 17. Funo (IV) » 48, Vilmorin 53 (III) :
: 18. Heine IV (II) ‘ b
19. Heine VII (II) -7 - Sommerweizen: 4
20, Heine e, 5 (V) o7 49, Mubers (III) .
21. Heurtebise (IV) 50. Ble dtavril (I) R ;
23. Idéal (IIX) - - 52, Frontana {V) .. - - 3
. 24, Ile dg¢ France (IV) «." 53, Joncquois (I) - 3
25, Jubile (II) .. E4, Jufy I (II)
26, ILiberator (TIX) - . ° 55, Peko (IV)
27. ILilis (II) : 56. Readman (I)
28, Magdalena (IV) . 57. ~ Selkirk (V)
29, Mariau (IIT) . 58,- Thatcher (V) .
30. Marme (IV) .7 89, Alter ds Gemblov:

E:q:lan;ticm
(I) Very susceptible
(II) Very susceptible for certain yellow rust races
(III) Susceptible S
(IT) Somswhat resistant
{V) Good resistancs
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In addition to varisties of different susceptibility, varieties
of different rate of development have been added in order to determine
yellow rust infectvion at differsnt growth stages.

The cultivation of such a test assortment at many locations
possibly coupled with a variable tims of seeding has bsen planned
for several ysars in which coanection the compesition of the assort-
ment probably will be varied. Only those assortments will be treated
which have pathological or cultivative interest. The Netheriands
Grain Center will cause a scientist to visit the cultivation points
to evaluate ths reactions. Since it is impossible to arrive at all
locations in tims, a large number of the cultivators will have ‘o0
evaluate the reactions themselves. In order to get uniform resulits, |
nevertheless, and considering the fact that heretofors svaiuation
has been conducted with a varisty of schemes in the Buropean area,
the first Buropsan yellow rust conference has worked out a consistent
scheme of evaluation based on the schemes of different authors,

In connection with an exact field evaluation which is also
infamative for epidemiclogical questions, twnres different things
should be considereds

a. Infection type (as in the greemhouse)

b. Hagnitude of infaction

c. State of de‘velopment of nost plants
The infection types are given in Roman numersls; the magnituds of
infection in Arabic numerals (Tabls V),

7
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The state of growth of host plants should be evaluatc :cord=
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ing to Feeke's Scale (4). It has besn illustrated by Large (8)

3 | f and is depicted here in this farm, Figure 1. The three schemos

j - are also listed in the new edition of "Handbufh der Pflanzenzichtung
3 now in print. (Verlag Paul Parey, Berlin and Hamburg),
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Gassner
Gessner
Cassner
Gessner
Gassner
Gassner
Cassner

. Straidb 1932 (5)
e Straib 1932 (5)
ue Straidb 1932 (5)
ne Straib 1932 Amw
ue Straib 1932 (5
ue Straidb 1932 (5)
ue Straid 1932 va
u. Straib 19%2 (5)
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Gassner u. Straid 1932 mW
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Gessner u. Straib 1932 (5)
Gassner u, Straib 1932 (5)
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Gassner u. Straib 1934a Nw“ 5
Gassner u. Straib 1534a va

Gassner v. Straib 19%a (€

LN

Gassner u. Sitraidb 1934b {(7) 19
Gagsner u. Straib 1934t (7) 20
Gessner u. Straib 1934bL (7) 2
Gassnar u. Straib 1934b (7) 22
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Straib 1935 (13
Straib 1935 (13) 25

HKMH

www 1935

LR R

¥

Ll

Jtraib J1.937 (14) 26
Straid 1937 {(14)

Straib 1937 MKW

Straib 1937
Straib 1.937
Straib 1937
Strzidb 1237

Straib 1937
Straib 1937

HHKHHENMNX

%K N 1936

HHK A

]

HN

WKun 1937

HH

YY) 1938

HHKHRK

LR,

193¢

L]

1940

1841
1942
1943
1044
1345

I B

*» kR

1946

MM

5 8 9
28 g
b 4 X
x
b 4
*
b4
X
Y

Synopsis of Occurrence of Yellow Rust Races in the Years 1927 ~ 1954

1981

1952

]
HHNX ¥

1952

1953

m .

s |
X
p 4
x

[ ]




ue83oy xesijed ot

TIZTOMZ OZIBMUOG fe

STJBI0d g

eTIeARg (o

BTONZULI ST o

USNUEXT STFOH m

UQTEY, Juoq «f

N 2 ompumen e v e av e ey e

*000TIg *0000¢p *TII o)

ngxeq *Jiroad e8noy u

“

99T esouTy)
S

OTITTod sJuTpreds o

A uelsxer o

ueqiey seurey (-

s

g2 UTIOWLTA o©f

YpAd 8103 4PZT0H w

IS3BQO]L <

FOPIPOTE SANTIE o

.

958004, P SINAT g o

4

3

aAqUY UWSATUOTH |-

@ e s

Race

U

45

23

a3
47

Because of

b

%) Race 48 might bs placed after Race 34 bacauss of its reaction on Michigan Amber.

!




- .

{*™ Fong Tien

ey e

% Heils Franken
O Estanzuela

© Bavaria
3 Perapgis

=t Schvrarze Zweizeil

P Petkuser Rogegesn

Host

TAZLE 4

Rabitat

(s

”

Hordsum muzirum Euiove

o

o e
.

N1 Rys Bulgaria
1o, & Barley Turkey

Q
ezl

Barley

Burope

Barley

Burope

o 1’ #) Barley Burope
; J ' ,,_ ¢ - | Barley France
{‘ al 2] sf e Agropyrun Germany
i - | Agropyrum Burops

<>

Agropyrum

(out of R. 28)

?

France

Hordeum marirun England

Hts reaction

bt

on Michigan Amber. Because of its great similarily to Racs 24, however, it is placed by

i

}

it




£y

Germany

pe

Eyrope

A_Earope
st

Germanx

Buro

cut of R. 7
Eurepe
Africa

Austria

erica
S. America
S. Amsrica

ope

Burope

cut_of R. 20

Austria

Finland

'R
LRI
3

»
Py

P
14

-1l Canada

.
e

*200TI3 *0000FP °TA] ©

1
"
~
(]

-t

QIR
if‘l,.""

1]

[IADE NPTR
q

J

s

nqreq *yyroxd e3noy u

.

g9T eseuTly g

“

o

PRV

o ¥road sSutpTeds ol

&

AR

Lh
"
3.

e

I T
L

A Usisxep o

ofy

'

“%

N
"l
.‘\

W

R T AR ST ISRy ST AT L P

[T TR TOVR

2

[

I3
Zobaad, ’i

RS S 1 99
. " .

al

ueqyoX S|IUTSH -

3 T
it

i
9

v

S2 urIouTTs

')

¥

et

nwﬁm steydez oy J

&

o

R I R TR

EESULETY AA _

o

JdoxoTg soqNIIS -*

-

9

——

es8007,p adnox w.nmL....

se mate o

Joquy URITUOTY

S

ey At

52

12
15
37
33
42
13

WM et b Sy e S O Sk e Pt

1

e R e e

S. Europe

Turkey

N. Bur

L

N

W

‘LJ.A
Y

r

#) Race 13 was isolated for Hadeum jubatum

19
14
18

e i LR TV Tt 3




. - o o 2 o ly " gt g o “ 5 ; A ‘ A

r BT I $3 .a;, i ; ) " o ;

7N . ~

Sl R Y e . |
v i i - — g - F st s Ay e - ~ R .

Lo - . .

‘ d

2
e

o

o
S

B SN

S ——

ceptible

somewhat registant

Susceptibie
Somswhat sus

to
Registant

Coda for Tables 3 and 4

not testsd

]
2]
=] o
[3

B .

nadad ol Y e TRy hia ¢ 4 anbcle o . Slanc " G hant e Al i et hois ol it 0 A e Wy

varnoaran

. S
A s oA A, R ot et badpuioye] pacagel ptifaery




R::
- " 4:*“:*&;;."3 TRRTT IR TR 2 L oAt L SR STee L~ o g e sy S oo e -«
e 1
N . \

Py
bl ol Naakdiid
.
-

Table 5.
Evaluation Schere
l. Infection ¢yre
i 2 infection free

0 = no ; wtue s, chlorosis (c = small, C = large)
) necrosis (n= smll N z large)

: 1 I = single very smll pustules, chlorosis (c,C),
" 1 necrosis -{n,I)
II = few srmall pustulss, chlorosis
E ) j
3 i IIT = normal eruption of pustules, chlorosis

IV 2 normal exruption »f pustules, no chlorosis

2, Msgnitude cf infection

@ 0 = no infection )
u . lzlpustuleonlPm . ) for epi-
‘ v ’i ; 2-1pustuleon 1nm ) demiological
; { 3 = 1 pustuls on 0.1 m ‘ _ ) researches
; i ; L = 1 pustuls per culm to 1% severity )
. ’ j 5 = S% severity " - =
. 6 = 10% saverity . . R
’ : 7 = 25% severity . ;
: 8 = 503 severity - ,
- 1 9 = 75% severity .
' B ‘ 10 =100% severity )
i
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