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PHYSTOLOGIC RACE SURVEYS - CEREAL PATHOGENS
REPCRT FOR 1973
SUMMARY
General

1. In 1973 disease samples were again collected for rece identification. The
number of samples collected for each disease is shown in Table 1.

Taeble 1  Number of Samples Collected for Lach Disease

Number of Samples

Disease : it .

1969 1970 1971 1972 1973
Yellow Rust - Theat 227 166 541 860 g3y
Yellow Rust - Barley 48 16 L 63 115
Brown Rust - Barley 2869 369 131 97 39
Crown Rust - Oats 28 10 25 o T
Mildew - lheat i 289 265 LT 100
iiildew - Berley 359 469 361 285 223
Mildew -~ Qats 105 106 91 65 60
Rhynchosporium - Barley 512 5l 30 219 L7
TOTAL 1741 1479 1458 1738 824

2 Testing has been completed on nearly all samples received in 1973. Those which
have not been identified are undergoing confirmatory tests

3. The following report is compiled from the results obtained at the three testing
centres. Deteiled results are presented in tabular form, a summary is given below.

4. It should be emphasised that sampling is not on & random basis &nd therefore
the frequency and distribution of races shown by the survey may not reflect that in
the country as a whole.

YELLOW RUST COF WHEAT

Eleven races were identified either as a pure form or as a component in a race
mixture from the 233 samples received in 1973, ie 32 E 32, 36 L 132, 37 E 132,

L1 E 8, 41 E 136, 43 E 138, 45 £ 140, 104 E 137, 108 E 9, 108 E 141 and 108 E 173.
No new races were identified.

The most frequently identified race was 108 E 173 followed by 41 L 136 end 104 E 137.
The frequency of race 106 E 173 hes increased slightly since 1972 whereas that for
race 104 E 137 has droppedconsiderably. The frequency of race mixtures was much
greater in 1973 than in the previcus seven years. The geographical distribution of
races 108 E 173 and 104 L 137 was similar to that found in previous years with the
mejority of samples being from Ingland. The distribution of samples of race 41 E
136 was different in 1973 from previous ycars; during the period 1967 - 1972 the
race was most frequently identified from samples from Scotland whereas in 1973 it
was most frequently identified from Englamd. This was in part due to a decrease in
the mumber of discase samples from Scotland, end in part due to an increase in the
nunber of samples of race 41 @ 136 from Englend.
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YELLOYW RUST OF BARLEY

Three races (23, 24, and 24VV) were identified from the 115 samples received. Race
2k was identified the most frequently (as in 1972), but race 24VV has slightly
increased its frequency in 1973 compared with 1972. The samples were from scattered
locations but about half of them came from Eastern England.

BRCWN RUST OF BARLEY

The majority of the 39 samples received came from SW Ingland and Wales. The widely
virulent races I and F were most cowmonly identified whilst race B was identified
only once. Two new races were identified from Cirencester, Glos and have been desig-
nated K and M.

BROVN RUST OF WHEAT

A preliminary investigation has revealed the presence of 4 races of P. recondita
amongst disease samples collected in 1972.

CROWN RUSY OF OATS

Six races were identified from the seven samples received. These were 234,
251 (twice), 265 (mixture only), 272, 289 (twice), and 471 (mixture only).

NILDEW OF WHEAT AND BARLEY

iildew samples were obtained from a wide range of wheat and barley varieties with
different resistance genes. No changes of any practical significance from previous
years were observed amongst the wheat mildew samples.

Importent changes in the barley mildew situation relate both to host resistance and

to fungicide tolerance. '"ith regard to the former, tests confirmed the occurrence

of virulence for the variety Akla, which has mildew resistance derived from Monte
Cristo. All isolates with this virulence were alsco virulent on a differential variety,
HOR 1063. This latter characteristic is alsc common to all isclates virulent on
varieties with resistance derived from Lyallpur 3645, such as lazurka, Tern, Wing etc.
Yhis sugrests that the occurrence of virulence for the lionte Cristo derivatives at a
detectable level; was dependent on the increasing frequency of virulence for
varieties derived from Lyallpur 3645, recorded in the last two or three years. It
also reinforces the observations made by Dr. Wiberg in Sweden, that the two mildew
resistence sources, Monte Cristo and Lyallpur 3645, although different, possess one
mildew resistance gene in common, which is the same as that found alone in HOR 1063.

Different degrees of tolerance to the fungicide ethirimcl were observed in a

number of barley mildew populations. The frequency of tolerance was relatively high
in populations from some treated crops, less so in others, and diminished with
inereasing distance from the socurce of treatment. The practical or potential
importance of these observations in 1973 could not be determined.

Intensive surveys of mildew populations from selected sites involved the testing of
about 5,000 isolates. Analysis of the data revealed the extent of some of the
interactions between neighbouring fields of different varieties and confirmed
previous observations, that the gene conditioning virulence for the variety Sultan
occurs at an unexpectedly low frequency amongst mildew populations obtained from
varieties such as Julia and Zephyr, which possess the lMlg resistance gene. This
observation has important consequences in some of the varietal interactions observed.



MILDEW CF QATS

Four races (2, 3, 4 and 5) were identified from the 60 samples received. The
frequency of race 2 has decreased over the last two years whilst race L has increased
its frequency over this period and is now the most prevalent race. Race 5> was ident-
ified from samples from the West iidlands and South West Ingland only, whereas race 5
was only identified from samples from Wales.

RHYNCHOSPCRIUY OF BARLEY

Forty-seven samples were received end forty-one were identified as race UK 1. Four
samples were identified as UK 2 and one failed to produce an infcection.
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YELLOYW RUST - WHEAT
NATIONAL INSTITUTE OF AGRICUITURAL BOTANY, CAMBRIDGE
R H PRIESTLEY and JULIA C SMITI

1. During 1973, 233 samples were received at the NIAB. The number of
samples collected from winter wheat varieties is shown in Table 2y
from spring wheat varieties in Table 3.

Table 2 Yellow Rust of Wheat - Sam-les Collected from Winter Varieties

—

Chalk

Cama

Champlein

Maris Freeman

Maris Beacon

Mega

Armentieres

Atou

Clement (Cebeco 143)

i Plinor

Lincecln

Talent (Benoist 5730)
Benoist 10483

laris FPundin (TL365a/37)
Maris Marksman !
Maris Widgeon

MH 24-3=9 !
Pride (RPB 193/70) *
TJB 54/224

. TJB 155/21

; West Deapres=

o

‘ Winter Wheat ! No of Samples :
E Maris Templar ! 33 ;
| Maris Ranger i 30

{ Cappelle Desprez | 23 !
| Maris Huntsman i 17

! Joss Cambier | 16

! Maris Nimrod | 16

| llaris Bilbo (TL365a/34) g 10

| |

| |
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Table 3

Yellow Rust of Wheat - Samples Collected from Spring Varieties

Spring Wheat

Maris Dove
Kolibri
Cardinal
Kleiber

Maris Butler
Sappo

Tilly

Maris Pinion
Rothwell Sprite

No of Samples

= =N NSO

TOTAL

25

An additional 9 samples were received from the following varieties:-

Breeding Line 105, Breeding Line 235, Coker 6815, Coker 6319,

Heines VII, Mexipak 65, Selpek, Triticum spelta saharense and an

unnamed variety.

2, Race Identification

Full results of all samples tested are given in Table 4.

Those sampleg

which failed to establish , were discarded on arrival, or were not

tested have been omitted.

Table 4 Yellow Rust of Wheat - Race Identification
. NIAB Date of |
Location i Code |Reception Varicty Race
| No 73/- 1973
NORTHERN RAGION 1 58 I 1/6 Maris Huntsman 41 B136
i 140 18/6 " 4 41 B136
Co Durham |
' Longnewton, Stockton on Tees ! 145 20/6 | Maris Nimrod 41 B136
i Northumberland 1 e 5 '
Cockle Park, Morpeth i 215 27/7 Selpek 41 B13%6
! 216 # Mexipak 65 41 B136
YORKS AND LANCS REGION 5
Yorkshire
Barmston, Bridlington 78 7/6 Maris Ranger 108 BE173
179 | 6/7 Chalk 41813642
180 1 i Maris Nimrod 1042137+
{ 1088173
181 P Maris Bilbo | 41B136 +
{ } 1083173
Wansford, Driffield 109 13/6 Maris Ranger 1453140+?
110 )y i Maris Huntsman | 455140+7
111 " i Maris Nimrod | TIP
112 ! B _Chalk ETIP




Table 4 (Cont'd)

i NIAB Date of | F
Location Code . Reception ! Varicty l Race
No 73/- . 19137 o
1
Welton Wold, Welton 172 : 3/7 | Maris Templar 418136
|
EAST MIDLANDS 1
Leicestershire 1
Dunton Bassett 164 27/6 ! Kolibri 108E9
Lincolnshire : i
Alford 198 * 12/7 Cappelle Desprez 1043137+2
Bilsby, Alford 131 18/6 Maris Ranger 108E173
1383 ! " Maris Huntsman 1048137
Farlesthorpe 228 ' 30/7 ! Maris Templar MEB1%6
Frampton 77 4/6 i Maris Huntsman 1043137+
| 415136
108 12/6 b " 108E173
Friskney 126 18/6 | Maris Ranger 1083173+
g 418136
127 i " i Maris Freeman 1088141
129 % o i Maris Bilbo 108E17%+
: 108E9+
; 1048137
141 19/6 | Atou 108E173
142 i West Desprez 108E173
Grebly,. Spilsby 79 7/6 Maris Huntsman 1048137+
i 1088173
Havenhouse, Vainfleet i 137 18/6 Maris Templat ! 418136
Kirton 106 12/6 , Maris Bilbo 1088173
107 | Meris Fundin TIP
116 " | Maris Ranger 108E173
Lincoln 175 4/ 7 Maris Dove 1088173
Moulton 104 12/6 s " 1088173
105 R Maris Ranger 108E173
North Coates, Grimsby 6 26/3 " " 108E17%+
1048137
89 6/6 Coker 6815 108E173
North Willingham 182 5/7 Maris Templar A58140
Sibsey, Boston 136 18/6 Maris Huntsman 104E137
Spalding 210 125/ Maris Dove 108E173
Wainfleet 197 12/7 Marie Templar 418136
227 30/7 L " 41E136
Worthamptonshire
! Fotheringhay, Oundle 27 16/5 ! Maris Huntsman 104813 7+?
Moulton 25 3/5 { Maris Ranger 1048137+
! i 1088173
28 | 16/5. | " 1088173
.67 5/6 | Maris Bilbo | 1C8E173+?
| EASTERN REGION ! | |
| Bedfordshire ' f !
t H 1
Stopsley, Luton 0 ‘ 11/6 Maris Beacon . 104B137




Table 4 (Cont'd)

losstion | G | necgegen| Ve | Rese |
| No 73/~ 1973 | s i
5 i |
Cambridgeshire I | L |
Fitton BEnd, Gorefiold 18 | 1/5 | Maris Ranger \ 108E173
Friday Bridge, Wisbech 39 | 24/5 " u 1 108E173
o4 E " | Armentieres | 1048137+2/
to42 ; " , Cappelle Desprez ! 108E173
43 : i | Maris Huntsman 1 1048137
44 " | Maris Templar 458140
| 45 " | Flinor 1048137
Gorefield, Wisbech 4 " i Maris Ranger 108E173 |
Knights BEnd, March | 17 1/5 " " 1088173 |
Lolworth .59 4/6 ! Cappelle Desprez 1048137+ |
i | : 1088173
{121 15/6 Lincoln 415136
Mepal, Ely | 193 9/7 Maris Dove 108E173
NIAB, Cambridge ' 170 23/6 | Maris Bilbo | TIP
| 174 3/7 | Cardinal 108E1 73+
4 ; 418136
I 176 Vi S " 108E173
Trumpington | o8 1/6 | Maris Bilbo 104E137 |
; i 103 12/6 | Maris Ranger 1082173
| Wisbech Vo 25/1 | Cema 4188 +
| | 108E173
46 24/5 | Chalk 418136
! 83 5/6 | Maris Templar 418136+
i } 45E140
Essex { i
Dedham | 86 " oo " 4BE136 |
Yatfield Peverel, Witham | 146 | 21/6 " " 4131736
Terling, Witham | 147 | . " i 41E13%6 |
| 159 21/6 " " ME136 |
White Notley, Witham . 148 21/6 L " 4L1B136 |
Hertfordshire % i
Rothamsted | 207 24/ " " ME136 |
203 " Cappelle Desprez 108E173 |
| Norfolk |
Attleborough {30 21/5 t Maris Templar A1E136 i
31 i ' " 1" 41 31 36
‘ 32 it " " 415@36
Docking {12 24/ 4 Cappeolle Desprez 1048137+
1088173
13 " Breeding Line 325 1088173
Guestwick -8 5/6 | Maris Templar 41E136
| King's Lymn L 16 1/5 1 Champlein 1088173
i Morley g 29 17/5 | Maris Templar AME136
1 L 64 4/6 Cappelle Desprez 1048157+
l ! ! 108E173
5 | 65 " ! Maris Ranger 1038E173%
| 69 | Maris Bilbo 1088175 |




Table 4 (Cont'd)

i NIAB Date of !
Location Code Reception Nariety Race
o 73/~ 1973
! i
Narborough 60 5/6 . Lincoln A1E136
62 i ¢ Maris Ranger 1088173
63 " Chalk 4158136+
North Wootten Marsh, King's | 139 | 19/6 Maris Dove 378132
Lynn f
Terrington 9 4/4 | Maris Ranger 1088173
10 " | Cappelle Desprez | 41E136+
1038173
11 " Clement 104E137
19 1/5 MH24-8-9 1088173
20 L TJB 155/21 1088173
21 " Flinor 1048137
22 n Maris Marksman 1088173
23 " Pride 1048137
24 " Maris Freeman 10858173
71 5/6 Benoist 10483 1033173+?
72 i n Talent 3R] 52+
- 1048137
! 73 " Maris Templar 455140+
I 11E136
| 74 " Chalk | 11E1%6+
! ASE1 40+
| , 1048137
. 75 g Kolibri 1088175+
: 418136
Wiggenhall St liary the Virgin, 2 19/2 Joss Cambier 104B137+2
King's Lynn : ;
! Suffolk ! ' %
Cotton 84 i 5/6 Maris Templar r4‘IE136
Gt Ashfield 35 ] " " " 41B136
SOUTH EASTERN RAGION | s
Berkshire i F (
Ham, Hungerford 199 E 13/7 | Maris Huntsman 1088173
Yembury, Lambourn 54 - 29/5 { Maris Nimrod 1048137+
i | g 1088173
| Buckinghamshire ‘ E
i Stokenchurch 201 P 18/7 i Talent 438138
l | 202 ;o |  Clement 4581 A0+
| [ ; 41B1%6
| | 203 " | Cappelle Desprez | 108:173
{ Hampshire i i i
i . Bridgets Bi{F, Winchester i 160 | 26/6 | Maris Freeman 5104E137
. Houghton, Stockbridge 118 i 13/6 . Maris Templar ' 458140
| Sparsholt 9 ' 8/6 | Meris Huntsgan | 378132+
: F 1048137




Table 4 (Cont'd)

* © NIAB Date -of -i :
} Location ! Code Reception! Variety ; Race !
1 | No 73/~ 1973 | j i
| i e @
| Kent i ; | }
| Ash, Sandwich 92 i 8/6 | Maris Templar AE136 |
| Wye 167 ! 27/6 ! Maris Ranger 10859 ;
| 163 g o Maris Bilbo TIP ;
i L 177 | 2/7 Maris Ranger | 3601322 |
| V178 | " Haris Bilbo | TP §
| Yalding 70 ' 5/6 Maris Huntsman 1085173+
: | 1048137
Oxfordshire | . | !
Enstone 152 ? 22/6 Maris Wimrod | 1088173+ |
| | ! |
! | P AE136
153 | B ! Maris Huntsman . 104E137
154 E . | Mega | TIP i
155 | u | Maris Frecman | 1088173
1195 L 10/7 | Mega I 1048137 |
Kings Sutton, Banbury | 200 . 12/7 | Maris Tecmplar L 11B136 |
Kingston Blount 218 | 30/7 | Maris Dove | TIP |
Lewknor 171 26/6 | Maris Nimrod | 108E173+ |
| | am136 |
,  Merton, Bicester 50 2?/5 | Maris Ranger I 104B137 |
Tackley 87 66 | " " L ME136+2 |
Watlington LT 26/3 | Joss Cambier . 108E173
' | 206 23/7 | Haris Ranger ;1088173 |
| Sussex 1 125 : 14/6 | Maris Templar L 1088173 ;
Firle, Lewis i 232 38 | » " . ME136 |
Hoos 217 | 25/7 | Maris Ranger , 1088173 |
Lewes i231 3/8 | Kolivri P 1088173
SOUTH WESTERN REGION | | | 5 |
Dorset E ' 1 ! i
| { i :
Tarrant Gunville I173 ! 2/7 ¢ Maris Dove ! 1088173+ |
; t | 1048137
Gloucestershire E 5 i
Longney 26 | 9/5 i Cappelle Desprez | 1043137
Somersct E : i E
Bridgwater 9% } 7/6 | Maris Widgeon  : 104B137+2
95 i f ! Maris Nimrod | MEB136+
. ! l { 104B137 |
I 9% : " ! Maris Ranger ! 108E173+
o | | | MB136k |
i : » 10889
{ 97 i " i Cappelle Desprez | 1042137+
! | l i 108B173 |
Piddington | 205 i 19/7 1 Maris Temvlar i A41B136+
: | | 1048137 |
Northover, Fiddington {52 20/5 | Maris Nimrod i ZoE32 |
SRS : 12/4 | Cappells Desprez ' 104 E137 !




Table 4 (Cont'd)

¥ i |
! NIAB |  Date of g |
Loecation i Code | Recception ! Variety ! Race !
| No 73/~ | 1973 i
- : , s 1
; |
Spaxton 51 | 30/5 { Cappelle Desprez 104E13T|
53 " ' Maris Templar TIP d
Stogursey, Bridgwater 35 1 22/5 | Cappelle: Desprez 1048137
36 i . Maris Ranger 10413137+
§ i 108E173 !
ST il . | Maris Nimpod 108E173i
Williton 80 | 6/6 (v, " 104E137 |
Wiltshire | |
Burbage 187 E 5/7 | Maris Dove 458140
1 88 1] ‘ L " ;1__531 40_'_
: 104E137
Lacock, Chippenham 190 9/7 . Maris Frecman IIP
192 Wy ! Maris Ranger PIP
Woodcutts, Salisbury -100 11/6 j Maris Templar 41E136
Swindon 102 " i Cappelle -Desprez 10458137
WALES i
Glamorganshire i
Llancarfan 119 13/6 | Maris Nimrod 1088173
Monmouthshire i
Penallt ! 120 4 hy " 1048137+
' i 108E173
SCOTLAND i
Angus J
Farnell 143 19/6 " " 41E136
230 1/8 " " 41E136
Berwickshire
Duns 194 3/7 | Triticum spelta TIP |
E Sanarense
Swinton 213 o Maris Templar A1E136
Midlothian i
Ingliston | 166 27/6 " " A1B136
Perthshire i |
Scone | 221 26/7 | Maris Bilbo | ME136+ |
| 1 104m137
| 222 H Maris Nimrod didf i
t 223 u Cappelle Desprez | 41E136
i 224 " . Maris Huntsman . 458140
i | |
1228 w i Mega b 104B1 37+
| 226 " Atou ' 104B137 |
EIRE E : |
Co Kildare E é ? ;
Backweston 483 ? 13/8 | Sappo . ME136 !

TIP = Tests in Progress



Of the 233 samples received, 17 failed to establish, 14 were discarded
an arrival, 13.are still being tested, and 32 have not.been tested as
they were from varieties not ineluded in the sampling list.

Table 5(a) shows the frequency of the nine races found in pure form in
1973. = The wost frequently identificd race was 108 E 173 (27%) followed

by 41 B 136 (23%) and 104 B 137 (134). lone of the other six races had

a frequency of more than 55. The number of race mixtures (317%) was greater
then any of the individual pure races. All of the races identified in 1973
had been identified in previous years.

Table 5(b) shows the frequency of the major races (identified from more
than 10% of the total isolates tested in a year) for the years 1966-1973.
The frequency of race 41 E 136 in 1973 (23%) is similar to that in 1972
(19%) and 1971 (21%). The frequency of race 104 B 137 in 1973 (1%3%) is
considerably less than that in 1972 (42%) and 1971 (57%). The frequency
of race 108 B 173 in 1973 (27%) has increased slightly over 1972 (20%).

Table 5(c) shows the components of race nixture identified in 1973. Two
races (36 & 132 and 41 B 8) were found in 1973 only as mixture components.
In s cases only one mixture component could be identified, whereas in
others up to three components were identified. Race 104'E 137 was the
most frequently identified component race (58% of mixtures), followed by
108 B 173 (54%{ and 41 B 136 (40%). Thus the same three races were

found to be the most frequently identified in both the pure isolates
(Table S(a)) and the mixed isoclates (Table S(b)). Race 104 B 137 was
rclatively much more frequently identified as a mixture component than

as a pure race.

Table 5(d) shows the geographical distribution of the 1973 pure isolates
compared with similar mean values for the period 1967-1972. The distri-
bution of races 104 E 137 and 108 B 173 was similar in 1973 $0 that found
in previous years with the large majority of isolates being found in
England, In 1973 race 41 E 136 was found more frequently in England than
Scotland, whercas in the previous six years the reverse occurred. This
change is probably due to (i) a dccrease in the number of samples received
from Scotland in 1973, and (ii) an inecreasc in the frequency of race

A B 1%6 in England in 1973.

Summary for individual races

108 E 173

The most frequently identified race in 1973 and widely distributed throughout
East and “outh East England. First identified in 1972 and has increased its

frequency in 1973%. Has the ability to attack varicties with resistance
derived from Yr 2, Yr 3, Yr 4 and Yr 6.

41 E 136

Frequently identified in 1971, 1972 and 1973. This race was largely
restricted to Scotland until 1973 when it was frequently identified in
England. First identified in 1967 it has the ability to attack varieties
with resistance derived from Yr 1, Yr 2 and Yr 3. This restricts it mainly
to winter varieties.

104 B 137

Less frequently identified in 1973 than in previous years, this racc is
being superseded by 108 E 173 in Bngland. First identified in 1969 it was
the cause of severe infections on Joss Cambier in 1971 and 1972 and has the
ability to attack varieties with resistance derived from Yr 2, Yr 3 and Yr 4.

-



45 E 140

This racc has increased its frequency slightly since 1972 but is still
relatively uncommon., First identified in 1972 it has now been identified
from 6 varicties at 11 sites in England and Scotland. Spores have been
provided for field tests at NIAB and WPBS. This race has the ability to
attack varieties with resistance derived from Yr 1, Yr 2, Yr 3 and Yr 6.

108 E 9

This racc has been relati ely uncommon since 1971 although it has been
found in both subscquent years. First identified in 1969 it has the
ability to attack varieties with resistance derived from Yr 3, Yr 4 and
Yr 6.

43 E 138

This race is the only onc identifiecd in 1973 with the ability to overcome
resistance derived from Yr 7. The race was first identified in 1971 and
has remained relatively uncommon in 1973, It can also overcome resistance
derived from Yr 1, Yr 2 and Yr 3.

2 B 32

Although identified by Manners (1950), this racc has not previously been
identified from PRS samples. It does not have the ability to overcome any
of the resistance factors Yr 1,to Yr 8.

36 B 132, 37 B 132, 41 E 8 and 108 1 141

Identified infrequently in 1973, these races have all be previously found
from PRS samples.

Table 5 Yellow Rust of Wheat - Occurrcnce of Races

(a) races identified in 1973

| Race : Number of isolates | % frequency :
— ! 3

i 32 E 32 | 1 i 1 |
[ 37 B 132 | 1 1 ;
i 41 B 136 i 36 23 1
; 43 E 138 l 1 1 ‘
', 4‘5 E 1‘-1-0 1 5 3 i
. 104 B 137 } 20 ) 13 §
| 108E 9 | a 1 |
. 103 E 141 . 1 1 |
| 108 B 173 oo 42 i 27 ‘
‘ ; .

|

; mixture of races | 48 31

| C

,  TOTAL | 157 f 102

- JE



(b) conparison with previous years (major races only)

% frequency of races

Race 1966 1967 1968 1969 1970 197 1972 1973
3T E 132 43 42 25 5 T 1 0] 1
41 E 136 0 1 4 7 2 21 19 23
104 E 9 33 ! 63 53 20 5 0 0
104 B 137 0 0 0 9 38 57 42 13
108 E 9 0 0 0 4 22 2 1 1
108 E 173 0 0 0 0 0 0 20 27
other races 6(2) 2(2) o(0) s5(3) 92 s(6) 3(7) -6(4)
race mixtures 18 15 2 9 2 10 15 31
(¢) components of race mixtures in 1973
Number of times of
HagR identified in mixtures # Irequency

36 B 132 1 2

37T B 132 = 4

41 B 8 1 2

M E 136 19 40

45 B 140 7 15
104 E 137 28 58
108 E 9 2 4
108 E 173 26 54

(d) geographical distribution of pure isolates in 1973 and previous

years

The values are % frequencies of races in different regions in 1973.
Those in parentheses are the mean valu: for the years 1967-1972 in-

clusive.
Race England* Scotland* Other
41 E 136 86 Ew) 19 281) 3 53)
104 B 137 95 (94) 5 (4) 0 (3)
108 E 173 100 (92) 0 (5) 0 (3)

% Northumberland has been included with Scotland and omitted

from England.

- {5 -




YELIOW RUST - BARLEY
NATIONAL INSTITUTE OF AGRICULTURAL BOTANY, CAMBRIDGE
R H PRILSTLEY and JULIA C SHITH
1 During 1973, 115 samples were received at the NIAB. The number of samples

collected from winter barley varieties is shown in Table 6, from spring barley varieties
in Teble 7.

Table 6 Yellow Rust of Barley - Samples Collected from Winter Varieties

prare ram wmm e AR e ST -

Tinter Barley No of Samples
Astrix T}
Mirra 3
lialta 2
Maris Otter I

TOTAL 13

Table 7 Yellow Rust of Barley - Samples Collected from Spring Varieties

Spring Barley No of Samples

i_J

l—*l—'i—‘!-—‘!—JMI\)I\JF\)NMI\JU\N\NLH-F’-F‘U“U\-\JCD\DKD

Julia
Universe
Berac
Lof'a Abed !
Zephyr

Vada

ST 678060

Tern _

Deba Lbed

Hanna (W273368)
Mazurka ;
I'roctor

Lbacus (RPB 11069)
Armelle

Becket

Clermont

Hornisse

Maris Mink

Midas

Gerkra

Lud (REB 8269)
liranda

Sultan

Wing

N —

TOTAL

a2
o

o Yl -



In addition, 13 samples were received from the following varieties:-

Cambrinus (2),

14289 Co and two from unnamed varieties.

Za Race Identification

Full results of all samples tested are given in Table 8(a).

Carina, Cebeco 1018, C1 11563, Cl 16968, Hebe, Nordal, Ruby, Villa, WPBS

Those samples which failed

to establish or were discarded on arrival have been omitted.

Table 8(a) Yellow Rust of bBarley -~ Race Identification

{

!

i
i
'
I

Date of
Location IAR- Ll Reception Variety Race
No B/73/-
1375
NORTHERN RLGION
Northumberland
Cockle Park, Morpeth 100 24/7 Universe 2L
101 o Deba Abed 24 VW
102 i Cambrinus 2l
YCORKES AND LANCS REGION
Yorkshire . ;
Bishop Burton 19 11/6 Deba Abed 2l
Headley Hall, Tadcaster 5l 2/7 Hanna 2k
High Mowthorpe 16 6/6 Zephyr 24
38 26/6 T 2l VV
Kirkburn, Tibthorpe 26 20/6 Universe 2l
Waelkington 9 2/7 Julia 2l
LAST iIIDLANDS
Lincolnshire
Boston 9 22/5 Unknown 2L
Brenston Fen 103 25/7 Julia 2L + 23
Crowland 15 31/5 Zephyr 2L
Kirkby Underwood,
Spalding 60 L/7 Mazurka 24 VW
Kirton 1 27/3 Astrix 24
North Coates, Grimsby 17 6/6 Unknown 24 VW
Pode Hole, Spalding 8 22/5 Berac 2l
Spalding 2 28/ Astrix 2k
I L/5 4 24
10 30/5 Berac 2L VW
Swaton, Sleaford 37 27/6 Clermont 2l
58 )-I/? n 2L,
59 " Berac 2k
Northamptonshire .
Aldwincle, Oundle 3 1/5 Astrix 24
Raunds, Wellingborough 46 27/6 Tern 2l
Ringstead L7 " i 2l
Nottinghamshire
Flawborough, Newark 6 17/5 Astrix 2l
WEST LIDLANDS
Warwickshire
Maxstoke 67 6/7 Lofa Abed 2l
68 ", . Universe 2l

i BB oo




Table 8(a) cont.
Date of
Location QIAB yode Reception Variety Race
No B/73/3 | 74
973
EASTERN REGION
Hertfordshire
Rothamsted 81 18/7 Vada 2k
82 it Julia 24
83 L Berac 2k
8l ft Lofa Abed 24
85 o Gerkra 24
86 f Universe 24 VV
Norfolk
Morley 7 21/5 Mirra 2l
31 27/6 Berac 2l
32 " Vada 2k
33 " Julia 2L
3l " Miranda 2l
35 b Tud 2k
36 " Hanna 2L vV
Terrington I 18/6 Universe 24
22 b Abacus 2k
23 " Becket 24
2k " Lof'a Abed 2l
25 i Julia 2k
69 9/7 Deba Abed 24
Suffolk Ll 27/6 Proctor 24
Lye Th 10/7 Tern 2L
SOUTH IASTERN REGION
Kent
Rolvenden 20 13/6 Malta 2k
Tiye 39 25/6 SJ 678060 2l
L1 " Zephyr 24 VvV + 23
L2 K Julia 2L
Oxfordshire
Milton under Wychwood 5 7/5 Mirra 2L
SOUTH WESTERN RLGION
Cornwall
Padstow 65 L/7 WPBS 14289 Co 2l
Gloucestershire
Cirencester 51 i SJ 678060 2L WV
Coates, Cirencester 87 19/7 Hornisse 2L
88 " Armelle 2L,
89 " Julia 2l
90 " Lofa Abed 24
Newent 91 " Vada 2l
92 N Zephyr 24
93 4 Julia 2L
94 " Lofa fbed 24
Sevenhampton 45 28/6 Malta 23
Somerset
Cennington 27 25/6 Hornisse 24 VV
Wiltshire
Chiseldon, Swindon 11 29/5 Mirra 2l




Teble 8(a) cont.

— A

e

E:
| Date of
| Location NIAB e Reception Variety Race
i No B/?j/"'
; 1973
WALES
Anglesey
Bodedern 98 2L/7 Universe 2l
Cardiganshire
Llanon 73 9/7 n 2l
Flintshire
Holywell 56 3/7 Vada 2l
St Asaph, Holywell 95 2L/7 Lofa Abed 24 vV
SCOTLAND
Angus
Inverkeilor 111 1/8 Nordal 2l
Berwickshire
! Duns 99 25/7 Cambrinus 2L VvV
Kincardineshire
Pitarrow, Laurencekirk 75 11/7 liaris Hink 2L
76 " 8J 678060 24
77 n " " 2l
78 I Becket 2L
79 " Abacus 24
NORTHERN IRELAND
Co Armagh
Castle Dillon, Loughgall 115 8/8 Julia 2l
LEIRE
Co Kildare
Backweston, Leixlip 104 2/8 Lofa Abed 2L
105 ¥ Mazurka 24
106 " Hanna 24 YV
107 n Cl 11536 2L
108 " Cl 10968 2k




Table 8(b) Yellow Rust of Darley - Occurrence of Races in 1973

values in parentheses refer to 1572

Race Number of isolates % frequency
23 1 1(7)
2L 68 81 (89)
24 Vv 13 15 (&)
mixture of races 2 2 (0)

total 8l 99 (100)

Of the 115 samples received, 20 failed to establish and 11 were discarded on arrival.

Table 8(b) shows the frequency of the three races found in pure form in 1973. The
most frequently identified race was 24 (81%) followed by 24VV (15%) and 23 (1%). The
relative frequencies of these races was similar to that found in 1972; race 2.4 was

found slightly less frequently and race 24VV slightly more frequently in 1973 than 1972.

The samples were received from a wide range of geographical locations although about

helf the samples were from Lastern Lngland.

Sumnary for individual races
2k

The most frequently identified race in 1973 and 1972, and has been the dominant race

since at least 1968. Experiments at the HWIAB have shown that ithe 1973 isolates of race

24 are more aggressive than those fourd in previous years.

23
This race has been present since at least 1968 but has never reached a high percentage

frequency. It has a more restricted host range than race 24.

24V
This race was first identifiied in 1972 and is virulent on the variety Varunda. I%
appears to be a derivation of race 24 but tests at the NIAB have shown that it is
different from another variant of race 24 found in N W Lurope. Spores have been

provided for tests.
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BROWI - RUST = BARLEY
WELSH PLANT DRE.DING STATION, ABIRYSTWYTH
R B CLOTHIZR and B C CLIFTFORD

1. During 1973 39 samsles were received at the W.F,B.S Two samples were received
from the winter variety Maris Ctter and those received from spring barley varieties

are shown in Table 9.

Table 9 Brown Rust of Barley - Sarples Collected from Spring Varieties

- B = - =

!
Spring Barley No of Samples !

B N e

Julia
Proctor
lMazurka
Universe
Vada
Zephyr
Aramir
Becket
Deba Abed
Gerkra

Hornisse

H o N MW U Oy

- 2

Imber
Lofa iAbed
Midas

SJ 678060
Sultan

N

S

Varunda E

Total , 33

In addition, four samples were received from the following varieties:- CI 1237,

HB 795/W1/5/7, HB 855 467/1 and 13192 Co.

2. Race Identification Pull results are given in Table 10.

- 10 -



Table 10

Brown Rust of

Barley

- Race Identificztion

- 20 -

: | WPBS Code o -'
Location No BRS/73/ i Reception Variety i Race
i 1973 | i
EASTERN REGION E f i
{ Hertfordshire | f
Rothensted 17 18/7 | Juis T
18 " Lofa Abed F
19 n Mazurka T B
20 " ' Universe B
2% - Vada E
Norfolk
liorley | 2 17/4 Haris Otter E
Suffolk '
Bury St Ed:unds 16 11/7 " " E
SOUTH EASTERN REGION
Hampshire
Sution Scotney 1 L/7 Julia FTE
15 1 Proctor F
SO0UTH WESTERN REGION
Cornwall
Truro 8 28/6 " F
9 1 Sultan F
10 L Universe r
Gloucestershire
Cirencester 23 19/7 Aranir F
2l " Beclket r
25 " Hornisse r
66 " Julia K
27 " liazurka K
28 ¢ Proctor bt
29 5, Varunda E
20 " Zephyr F
31 b &J 678060 B
1
Somerset :

Frome i 5 25/6 Julia FIE
| 6 " Hazurka FIE
| ; | Vs -

Wednore { 13 ﬁ 5/7 Julia F




Table 10 (Contd)

i
Location N?ngﬁsggﬁ % Rgggg;zgn Variety - Race
WALES
Breconshire
Brecon 33 25/7 Deba Abed E
3l " Gerkra FTE
35 i Imber F
36 " Mazurka A
37 " Hidas E
38 i Proctor F
>3 " Zephyr F
Glamorganshire
Nonkmash C e 11/ Universe E
Cardiganshire
Llanon 1 5/ HB 855 467/1 E
23/5 HB 795/11/5/7 F
¥ 29/6 Julia E
12 & Proctor E
WPBS, Aberystwyth 3 2/5 13192 Co F
SCOTLAND |
Berwickshire E
Duns | 52 | 25/7 ! CI 1237 E
5' ! 5

FTE - Failed to Establish
The majority of the samples came from S.W. England and Wales, the remainder coming from
Eastern and Southern Englaend except one sample from S. Scotland., Most of the samples

were from recommended list varieties and varieties in M.,I.A.B. trials.

Thirty four of the samples were successfully cultured and of these, fifteen were race
E and fifteen were race F. These widely virulent races were the most common in the
1971 and 1972 surveys.

Race B was identified from one sample

Two new races were identified from material sent from Cirencester and have been desig-
nated race K and race ll. Race K was identified from two samples and race M from one

sample.

=21 -



Races K ard M are similar to the prevalent race E, being distinguished from it and from

each other by the reactions of the varieties Quinn and Ricardo (Table 11).

Table 11 Bmom Rust of Barley - Reactions of Differential Varieties.

.Race

Differential Variety
E K M

Bolivia S S S
Reka I R R R
Quinn S R S
Sudan S S S
Gold S S S
Egypt & S S S
Estate R R R
Batna S S S
Peruvian S S S
Cebada Capa R R R
Ricardo S S R

} i
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BROWN RUST =~ WHEAT
WELSH PLANT BRELDING STATION, ABERYSTWYTH
B C CLITFORD

In 1972, 17 samples of wheat brown rust were received from the barley brown rust survey.
Uredospore cultures from these samples were increased on the spring wheat cultivar
Kleiber and used to test a range of 33 winter and spring wheat genotypes. These were
winter and spring cultivars recommended by the N.T.A.B. for 1973 with the exception of
Val, and an additional 16 spring and winter genotypes which were being assessed for

general disease resistance for use in a Septoria resistance programme.

From the preliminary infection data, 9 genotypes were selected which appeared to
differentiate virulence types in the pathogen. The races thus tentatively identified
were cultured on specific genotypes which were selected on the basis of the preliminary
infection data. This was done in an attempt to purify the cultures. The races were
then tested again for reection to the 9 selected genotypes and this process was then

repeated for confirmation. By this procedure, k4 races have been identified.

The results of the tests with the 33 genotypes are given in Table 12. None of the
recomnended cultivars of either spring or winter wheat were resistant. The spring
cultivars Maris Halberd and Sappo were resistant to three of the four races. Resist-

ance to all four races was found in Flameks and Ca 1310.

- 2% -



Table 12 Brown Rust of Wheat - Differential
Reactions on a Range of Wheat Genotypes

Culture designation

Genotype "
WBR/72-1 WBR/72-3 WBR/72-9 WBR/72-11

#*

Maris Nimrod
Champlein
laris Ranger
Cappelle Desprez
West Desprez
Maris Widgeon
Maris Huntsman
Atou

Bouguet

Maris Dove
Kleiber
Kolibri

Sirius

laris Butler
Cardinal
Rothwell Sprite
Maris Ensign
Troll

Janus

Opal

Maris Halberd
Sappo

Sterling
Flameks

Ca 1306

Ca 1308

Ca 1309

Ca 1310

Ce 1311

Ca 1313

Atle

Cama i

Tommy i

vunHYYnrneENnYd NN B’ |
nnunHdnYdunddnddunnnnnhhnnnnhohonnn®n

MDD kY ond@gnnunnnninnnhinnnnn
munddunund ool nuunnohhrnhnoon 2 on

Reaction types O, 1 or 2
S = Reaction types 3 or 4
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CROWN RUST - OATS
WELSH FLANT BRELDING STATION, ABERYSTWYTH

R B CLOTHIER and B C CLIFFORD
1. Seven samples were received at the VPBS in 1973, one from each of the following
varieties -

laris Osprey (winter oat), Condor (spring oat), Selma (spring oat),

Arkansas 67h4, CI 4763, Condor x Sceptre and Avena fatua.

2. Race Identification

Full results are given in Table 13

Table 13 Crown Rust of QOats - Race Identification
1 WPBS Code Date of |
{ Location No CRS/73/ Reception Variety Race
I 1973
SOUTH WESTERN REGION
Devon
Newton Abbot 2 23/7 Condor 251
3 " Selme 289
Plymouth 6 30/7 Avena fatua 234
WALES
Cardiganshire
WPBS. Aberystwyth 1 17/7 Maris Osprey 289
L 2L/7 Arkansas 674 272
5 " CI 4763 L71 4 265
NORTHERN IRELAND
Co. Armagh
Loughgall 7 _, 8/8 Condor x
i Sceptre 251 |

Three samples were from Cardiganshire, three from Devon, and one from N Ireland.

Six races have been identified; race 289 (Devon and Cardiganshire), race 251 (Devon
end Ircland), race 23L (Devon) and race 272 (Cardiganshire). The remaining sample

has yielded a mixture of race 471 (Manod virulent) and race 265 (Nelson virulent).
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MILDEW —~ WHEAT
PLANT BRELDING INSTITUTE, CAINBRIDGE

¥ S WOLFE and SUSAN E WRIGHT
1. During 1973, 100 samples were received at the PBI. The numbér of samples
collected from winter wheat varieties is shown in Table 14, from srping wheat

varieties in Table 15.

Table 1l Mildew of Wheat - Samples collected from Winter Varieties

{ Winter Theat No of Samples

Maris Nimrod 1
Chalk

Maris Bilbo (TL 3652/34)
Clement (Cebeco 148)
Maris Huntsman

FD 2813/55

Maris Fundin (TL 365a/37)
SR 185/461

Atou

Maris Freeman

Maris Ranger

Maris Vidgeon

Val

HHFEFRFRHHEMNMNWFEFFOD -

TOTAL L9

Table 15 Mildew of Theat - Samples collected from Spring Varieties

Spring Wheat No of Samplesi

Kolibri 13
Kleiber 12 |
Rothwell Sprite 11
Cardinal

Maris Dove
Sappo

TR 112/79/14/20

H B o=l

; TOTAL - 51

2. Race identification
Unfortundtely, many of the isolates were lost during testing, so that only tests

relating to Triticum timophecvi resistance have been completed.

As in previous years isclates received from Maris Huntsman (includes T.timopheevi

resistance) have been found to be avirulent when inoculated back onto
Maris Huntsman.

26



A set of isolates from previous years but including some from 1973 is being used
to investigate the differentiation of mildew resistance in varicties with mildew

resistance derived from T. timopheevi.

Isolates from Cardinal and WR 112/79/14/20 have been found to be virulent on

differentials with resistance derived from T. carthlicum.

I



MILDEW - BARLEY
PLANT BREEDING INSTITUTE, CAMBRIDGE
M.S. WOLFE and SUSALN E WRIGHT

1. During 1973, 223 samples were received at the PBI. Three samples were
received from the winter barley variety lMaris Otter. Table 16 shows
the number of samples collected from spring barley varietiess

Table 16 Mildew of Barley - Samples collected from Spring Varieties
Spring Barley No of Samples

Julia 24
Mazurka 24
Maris Mink 23
Midas oY |
Vada 15
Lofa Abed 14
Universe 14
Wing 12
Abacus (RPB 11069) 10
Varunda
SJ 678060
Tern
Hornisse
Becket
Golden Promise
Aramir
Pauline
Akka,
Ansgar
ATk Royal
CIV 344
CIV 345

Hanna (W273368)
Harkra (K282)
Lud (RPB 8269)
Rif (RPB 14670)
Armelle -
Deba Lbed
Gopal

Proctor

Sudtan

Union

Zephyr

S S LA A AN NN NNV D O -1

TOTAL 218

- 28 -



An additional two samples were received from unnamed varieties.

2. Race Identification

Results of all samples which have been tested are given in Table 17.
This includes the reaction of the sample to ethirimol. Many samples
failed to establish, while tests are still in progress on others,

Table 17 Mildew of Barley . Race Identification

PBI Code ({Date of : ;
Location No.B73/- |Reception| Variety ' Race [-rpirimol
Reaction
1973
NORTHERN REGION
Cuxberland ; -
Langwathby 131 4/7 Hagurka S
YORKS AND LANCS REGION
Yorkshire 81 26/6 hkka S
Headley Hall, Tadcaster 146 5/7 Rif 99,15 S
149 f Akka 243,9 S
153 " Ark Royal 99,15 S
EAST MIDLANDS
Derbyshire
Bastwell 33 14/6 Lofa Abed 17,2 S
34 " Vada 17,10 S
35 " Mazurka 99,9 S
36 " Wing
e | " Maris Mink S
38 " Universe 27,11
39 " Abacus 3, 14 S
Lincolnshire
Rothwell 72 20/6 Julia S
73 " Abacus 17,10 S
5 n Maris Mink S
76 " Mazurka 99, 15 S
T8 " Tern S
79 " Wing 227,15 S
156 5/7 Tern 115, 15
Scampton 56 20/6 Becket 19, 11 S
60 " Abacus ' S
WEST MIDLANDS
Cheshire : : |
Kelsall 61 " Julia 13,10 I
62 ;B ILofa Abed Ty © S
63 " Vada S
64 " Midas S
65 " |Universe 5
Herefordshire
Rosemaund . 8 15/5 Julig 31,11 S
9 n Maris Mink 15,11 S
1 n Hornisse S
14 b lMazurka 99,15 S
15 " Varunda
16 L Lofa Abed 3,11 S
; i/} " Vada 23,11 S
18 L Midas 7,11 S
- 20 m




Table 17 Continued

I 'Date of —
Location ﬁffngﬁf Reﬁ;g;ion. Variety Race ;:E:;iﬁﬂl
Shropshire
Harper Adams, Newport 67 20/6 Julia Tl S
o ) 68 " Universe S
T0 Ly Maris Mink S
102 26/6 Mazurka S
[EASTERN REGION
Bedfordshire
Bedford 128 28/6 Wing 115, 11 S
Cambridgeshire
Dry Drayton 22,53 [1/5,19/6|Tern (25 isolates) |97, 10(1) 351)
99, 9(4) s(4)
99.1156; 1(1)s(5)]
99,15(2 S 23
103, 921; sg1
107,13(2 s(2
115,9(2) ngi
115,15523 s(2
123,13(1 -
4NYT s(2)
NIAB, Cambridge 5 1/5 Tern 99, 9 S
NSDO, Newton 20 31/5 Maris Mink(4 isolates) s(4
PBI, Trumpington 129 3/7 Gopal (8 isolates) {99,15(2) 351
115,15(1) s(1
121, 9 (1) 321;
4 NYT s(4
161 5/7 Mazurka
161/1 " "
161/2 " " 115,11 S
161/3 n " 107,15 s
167 At Vada 17, 2 S
168/1 " Zephyr S
168/2 " " T
Huntingdonshire
Conington 26/1 5/6 Julia(ethirimol
treated) S
26 /2 " " " 3,9
26/3 5/6 " " T4 ot
26 / 4 [T n " 7,15 s
26 / 5 ] " " 3 ) 1 1 =
Norfolk :
Morley 86 26/6 Lud
87 " Ark Royal S
88 " Harkra S
90 L Ansgar T
93 " Wing 115,11 S
Terrington 43 18/6 Julia 15, 14 s
44 " Abacus 7
45 " Becket 31,14
46 " SJ 678060 8
47 " Varunda 2, 15 S
48 " Aramir 11, 9 5
49 " Vada - 119, 13 S
51 " Midas 2 11 S
o B -




Table 17 Continued

> Ty
Date of . " :
" " Location ) ﬁffngjf Re:;ggiol Vagiety Race ﬁ:g::iggl
Suffolk 4 21/3 Maris Otter
| (ethirimol treated)|99,13 S
Depden 6 9/5 Maris 0 tter 23, 12 s
SOUTH EASTERN REGION
Kent ' '
Wye 116 27/6 Julia -8
118 = Universe 3,10 "8
SOUTH WESTERN REGION
Devon ,
Seale Hayhe, Newton Abbot [177/4 3/7 Hazurka 8
Kingswear 205 12/7 " 115, 15 &)
WALES _
Cardiganshire
Morfa Maws 1 7/12/72 |Maris Otter
" |(ethirimol
: treated) 15, 8 s
WPBS, Aberystwyth 27 13/6 Julia
28 " Lofa fAbed S
29 14/6 Maris Mink 11, 15
30 " Midas 7,15
31 13/6 Mazurka 99,9 S
32 » # Vada 25, 6 S
Flintshire _
Holywell 157 5/ Julia 23,15 S
158 " Mazurka 227,9 S
Glamorganshire
Monknash 123 29/6 Wing S
124 n Universe S
126 n Maris Mink s
SCOTLAND
Midlothian _ .
Edinburgh T 11/5: Mazurka S
Ross-shire ]
fvanton 71 20/6 Midas 7415 5
NORTHERN IRELAND
Co. Down '
Ardglass 40 15/6 Julia I
41 " Midas: Ts1d I

Bthirimol Reaction: S - Sensitive

I - tolerant to 200ppm applied to seed.
T - tolerant to 400ppm applied to seed.

-3 -



Table 18 Mildew of Barley

Differentials Attacked

- The isolates are grouped according to host resistance sources.

() Vada derivitives

L

Resistance ¢ g 'E_’,r & A g
Source o & & g | # |®mo § = o :
3 A1 21 381 3EB8 2| =] 8 |variety and
Decanery ] P BB R 8B ST Bodation
value 128 1 64 132 116 | 8| 4| 2| 1 ¥
2
LY
Race No.
2,15 £ X 1 {Varunda (Terrington)
3,10 £ X| X| 1 |Universe (uye
3411 % X| X| 1 |Lofa Abed (Rosemaund)
3,14 * - X X 1 |Abacus (Bastwell)
8s2 * X 1 |SJ 678060 (Terrington)
17, O ) 4 X 1 |Lofa Abed (Kelsall)
17, 2 X X | 3 |Lofa Ahed (Eastwell)
Universe (Harper LAdams
Vada (PBI)
17,10 X X 2 |Vada (Bastwell)
Abacus (Rothwell%
19,11 % X | X[ 1 |Becket (Scampton
23,11 4 X: 82 x 1 |Vada %Rosemaund)
25, 6 X X x 1 |vada (WPBS)
27411 X £ x Zi X X 1 |Universe (Eastwellg
351y 9 X X il z X 1 |Varunda (Rosemaund
31, 14 it IR} X x 1 |Beckei (Terrington)
19.13 TLE X X x X X ! X 1 |Vada (Terrington)
Virulence total ol 1|1 13] 5| 4G 14l
% O | 6| 6 (8 31 |25 [50 |88

* avirulent on Vada.

# intermediate on Vada.
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Table 18 Continued

(v) Lyallpur derivitives

. ' : I
Resistance
Source i, § i 0
- g w: 516 = & |Veriety and
g S8 1181k BB e {7 Location
2= |8 3|48 85| 3
Decane
o] 128 | 64 | 32| 16] 8| 4 2| 1] «
2
Race No.
97,10 X 4 X 1 |Tern Ebry Drayton)
99, 9 X X X X T {Tern (NIAB,1, Dry
Drayton 4)
Mazurka (WPBS,
. Eaatwellg
99,11 Xilc X X| X|| 5 |Tern EDry Drayton
99, 15 Xl x X| X|| 8 |Tern (Dry Drayton 2)
ALrk Royal (Morley,
Headley Hall)
Mazurka (Rothwell,
Rosemaund )
Gopal (PBI)
Rif (Healley Han;
103, 9 Xiie X X il x 1 |Tern sl)ry Drayton
107, 13 X{ X X X| X 1 |Tern (Dry Drayton)
107, 15 Xily X X X| X| 1 |Mazurka (PBI)
115, 9 Xl Xjr X 1 5 ol B « 2 |Tern (Dry Drayton)
115, " X X X X X 4 |Harkra, Wing (Morley)
wing (Bedford)
Mazurka (PBI)
115, 15 luX Is X X | X{| 4 |Tern (Dry Drayton,2)
Mazurka (Kingswear)
- Gopal (PBI)
123,13 X o Ve 19 X | X|| 1 |Tern (Dry Drayton)
227, 15 X X X X1 X 1 |Wing (Rothwell)
243, 9 T, %1 &1 X X | X|| 1 |akka (Headley Hall)
Virulence T
total 2136 | 36 |12 | 3 1135 |36} 36
% 6 [100 100 | 33 8 3 | 97 {100 |[100
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Table 18 Continued

(¢) Mlg derivitives

Resistance ! | o
o Loy +
Source o ES 3 g % E <t = .3
ﬁ % o ] I 5 o o Variety and
| = =l 8 2138 & < -~ location
Decanery -
et 128 | 64 | 32 | 16 8 4 2 1 2
=
Race No
3y 9 X| X| 1 |Julia (Connington)
3,10 X| X 1 {Julia (Kelsall)
J411 X X 1 |Julia iConnington
T, 11 X X X 2 [Julia (Connington
Julia (Harper Adams)
7515 X x] x 1 |Julia Connington;
15, 14 X| x| x| x 1 |Julia (Terringten
23, 10 X X1 21 X 1 |Zephyr (PBI)
23,11 X Xt Xt % 1 |Julia sRothwell)
31, 11 i 2! Xl 21 1 |Julia (Rosemaund)
Virulence total 0 0| o 3 2 7 (10 10 1f 10
% 0 0 0| 30| 20 | 70 {100 |100
] ; l
(a) Mla, Derivitives
0
) 1 )
. Bl & &
Resistance o L g @ g N i o
'n] D 4= . Q
2 s S13S13| 2 58 83| 8| vertoty ama
y L B wiag bl B o Location
ecanery
Value 128 | 64 | 32 | 16 8! 4 2 1 o
Race o
7,11 X| X | X|| 3 |Midas (Ardglass)
Midas (Rosemaund)
Midas (Terrington)
Ty15 X X1 x 2 [Midas (Evanton)
Midas E‘,-IPBB)
15513 X| x| x| x 1 |Midas (Codford)
1
‘Virulence total oclojo!lof| 1) 66 6l &

T A



Table 18 Continued

(e) Arabische derivitives

o e

T

0
Resistance by N .
e a B | o @i 4 =4 98 &
g 51O s e o ds R B Variety and
o =1 a 2F g o Location
&y
g 28 | 64 | 32| 16| 8 2| 1] ¢
value o
=
Race No
11, 9 X hrenir (Terrington)
15,11 X Maris Mink(Rosemaund)
Virulence total 0 ) 0 2

(f) No_resistance

Resistance il o
=] & <t Yol +2
gource M o ol o~ < :Eil
% 218 o N 1 Bl R A Variety and
= = o g al|SS8S| 8 — b Location
Decanery _ &
Talte 28 |64 32 16 8 2 1 z-
z b
Race No
15, 8 X X X Maris utter (Cards)
23,12 X 27T X Maris Otter (Depden)
99,13 T X L K Maris Otter (Suffolk)
Virulence total 1 1 1 1
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Table 18 shows the virulence patterns of the mildew isolates. They
have been grouped according to common resistance sources in the host
varieties from which the isolates were collected.

The known resistance sources (and alleles) in the differential varieties
are -

Differential variety Resistance source (allele)
Akka Monte Cristo (Hl—ag) + (JM1-nz)(?)
Wing Lyallpur (1‘*11—&7) +(JM1~nz)
H.1063 H.1063 (JMl-nz)
Vada He laevigatum
Sultan Arabische (Ml—a12)
Maris Concord H. spontaneum (Ml-aﬁ)
CP 127422 Pflugs Intensiv (Ml-g)
41/145 Ragusa (lM1-h)

(i) The frequency of isolates with virulernce on Wing (Ml---a:r1 + Jll-nz) has
increased since 1972, This virulence is still found infrequently on
varieties other than those with resistance derived from Lyallpur,

(ii) The data agrees with the results of previous surveys that virulence
on 3ultan (Ml-a 2) is most frequent on varieties derived from Arabische,
legs frequent oﬁ varieties with non of the above resistance sources and
varieties derived from Vada, and least frequent on those derived from
Lyallpur and Pflugs Intensiv.

(1ii) Isolates from Mides (Ml-a,) are all virulent on both Maris Concord
(Hl»as) and CP 127422 (Ml~g), suggesting that the mildew population on
Midas derives directly from that formerly common on Impala and Inis (both
Ml-a, + Ml-g), since virulence on CP 127422, although essential for
viruﬁence on Impala and Inis, is not necessary for virulence on Midas,

(iv) with the exception of isolates from varieties derived from Lyallpur
(M1-g, g and Hespontaneum (Ml-a.), the ratio of virulence on Maris Concord
(Ml~a_ ) to virulence on CP 127&22 (M1~g) is about 1 : 2. This ratio for
isolates from varieties derived from H. spontaneum (Ml-a.) is 1 : 1 but for
isolates from varieties derived from Lyallpur (Hl—a7) it is grossly different,
being of the order of 1 : 35, : _

Since isolates from varieties derived from Lyallpur (Ml-a,) have a very low
frequency of virulence on Maris Concord (Ml-a ), they are unlikely to have
developed from isolates from Impala (Ml-a, + Hl-g) (see note (iii)). It is
therefore likely that they have developed from that part of the population
avirulent on Maris Concord (il-a.) but virulent on CP 127422 (lil-g), such
as occur most commonly on Julia, Zephyr and related varieties.

(v) 1Isolates virulent on Akka (Ml-a.) and Gopal (Ml-a ) (Gopal data
unpublished) were identified and werg found to possess”additional virulence
on He 1063 (JHl-nz) and Wing (Mla, + JMl-nz). This supports the findings
of Dr Wiberg in Sweden and indiczzes that the resistance of H. 1063 (Jml-nz)
is present in Akka and Gopal,
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The occurrence of isolates virulent on Akka (}Mlea, + JHl-nz) has been
dependent on the increase in the mildew populatlog of virulence on
varieties derived from Lyallpur (il-a, + JMl-nz) which have acted as a

stepping stone in the accummulation of virulence on H.1063 (Jiil-nz) into
the pathogen population,

3. Intensive survey

The intensive survey of the barley mildew population was greatly

increased in size during 1973 and more than 10,000 isolates were collected.
About 5,000 isolates have been inoculated on to host and ethirimol
differentials and the data are being analysed,

The frequencies of the virulence genes on particular host varieties follow
the pattern established in previous surveys, but the 1973 data demonstrates
an interaction between adjacent fields of different barley varieties. The
population structure close to a field boundary may be different from t hat
found 50 m within the crop, and this relative difference can alter
substantially within three weeks,.

A consistent, large effect noticed in all populations obtained from

Ml-g varieties (Julia, Zephyr etc.) is that the isolates which, additionally,
possess virulence for Sultan (V-a,,) seem less fit than those which do not,
in that they invariably occur at a low frequency.

This effect probably plays a part in two phenomena:

(1) The mildew resistance of Maris Mink is urobably duv in part to the
resistance gene combination in this variety Ml-a + Ml—g) which will select
for a virulence gene combination in the pathogen t%—a +V-g) which is
relatively unfit compared with other pathogen forms,.

(ii) The frequency if isolates with ethirimol tolerance appears to decline
more quickly on Julia (il-g) than Maris Mink (Ml-a,, + Ml-g). This is
probably because the source of ethirimol tolerant mIldew contains a
relatively high proportion of isolates which are both ethirimol tolerant
and virlent on Sultan (Ml-a 2). As there is a disaffinity between the
virulence genes V-a,, and V-§, populations on Julia (Ml-g) have a
relatively low initial frequency of ethirimol tolerance.

4, Fungicide tolerance

During 1973 a differential test for ethirimol tolerance has been developed
and used to screen about 2,000 isolates including those sent to the
Physiologic Race Survey. Most of the PRS isolates were ethlrimol sensitive
although intermediate and tolerant isolates were found--

1ntermed1ate 1solates were found on Julia (Kelsall)
: Tern (Dry Drayton)
Julia Ehrdglass, Co Down)
Midas (irdglass, Co Down)

tolerant isolates were found on Zephyr (PBI)
: Abacus (Terrington)
Lramir (Perrington)

The majority of the tested isolates were obtained from intensive surveys
of fields in Bast Anglia. A preliminary analysis of this data has been
published (Wolfe,N S & Dimoor, & (1973). The problem of fungicide
tolerange in the field. (Proc. 7th Brit, Insec. & ice Conf. 1,

11 = 19).
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2« Mobile nurseries

Initial results with mobile nurseries in 1973 were encotiraging. The system
involves exposure in a field crop of seedlings from ethirimol treated and
untreated seed of a range of differential varieties. The seedlings are then
incubated and examined for infection., Ethirimol tolerance and isolates
virulent on ikka were discovered using mobile nurseries even though these
factors occurred at too low a frequency to be detected by normal sampling
methodsg.

Experiments on this form of sampling will be continued and extended in 1974.
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MITDEW - OQATS
WLLSH PLANT BRELDING STATION, AB:RYSTWYTH
R B CLOTHIER and I T JONES

1. During 1973, 60 samples were received at the W.P.B.S. The number of samples
collected from winter oat varicties is shown in Teble 19, and from spring oat

vafieties in Table 20.

Table 19 IMildew of Oats - Semples Collected from Winter Varicties

i

Winter Oat { No. of Samples
Penigrth 3
Maris Quest 1
04435 Cn 1
TOTAL i 5

Table 20 Mildew of Oats — Samples Collected from Spring Varicties

Spring Oat No. of Samples

Condor 1
Maris Tabard
lielson
Mostyn

Maris Oberon
03004

Maris Titan
04336 Cn
Leanda

AT 20/61

W 16840
1 02994

== = = = oW U W w O

TOTAL

ul
\V]

A further thrce samples weore received fronm the varicties Pontif, 05247 Cn
and S. 172,

2e Race Identification

Full results are given in Table 21.
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Table 21

Mildew of QOats —= Race Identification

Haroiiian | WPBS Code [ Date of | .
No.OMS/73/- Reception ' Variety Race
e 1973
NORTHERN REGION
Northunberland
Morpeth 32 10/7 Condor 2
33 n Maris Quest 2
34 " Mostyn TR
35 & Nelson FTE
36 v Peniarth 2
WEST MIDLANDS
Herefordshire
King ton 54 2/8 Maris Tabard 3
55 " Maris Titan 3
56 " Nelson 3
Shropshire
Newport 11 25/6 Condor 2+4
12 n Maris Oberon 3
15 " Maris Tabard 3
14 n Mostyn 4
15 B Nelson 3
43 25/7 Maris Tabaxrd 3
44 L Nelson 3
SOUTE EASTERN REGION
Hampshire '
Sutton Scotncy 18 A/7 Peniarth FTE
Whitchurch 19 " Condor 4
20 . Peniarth FTE
SOUTH WESTERN REGION
Devon
Newton Abbot 42 23 /1 Condor FTE
Starcross T 25/6 . 4
8 I Haris Tebard 4
9 v Mostyn 4
10 n Nelson %
Sonersct
Englishconbe 16 5/7 Condor 4
17 " Mostyn 4
Wiltshire
Warninster 37 10/7 Condor 4
38 " Mostyn 4
WALES
Cardiganshire
Llanon 2 23/5 o 4
3 " Pontif 4
- 21 9/7 Maris Oberon 4
22 " Maris Tabard 5
23 " Nelson 5

40 -




Table 21 Cont.

Location gi?im;;%;/— %$§?%£°n Variety Race
Trawscocd 24 10/7 Condor 4
25 s Maris Oberon 4
26 " Maris Tabard 5
27 " Maris Titan 5
28 ¢ im Mostym 4 i
29 " Nelson 5
30 " 03004 5
31 " ' n 4
45 2/8 Maris Oberon 4
46 1 Maris Tabard 5
47 " Nelson 5
48 " AT 20/61 4
49 i W16840 4
50 " 02994 5
51 " 03004 5
52 " 04336 5
WPBS,A berystuyth 1 2/5 S172 2+4
4 14/6 04435 Cn 4
5 " 05247 Cn 4
6 " 04336 Cn 4
] 40 17/1 Maris Tabard 5
i 41 " Welson B
| SCOTLAND
Kincardinshire
Laurencekirk 39 1/7 Condor 2
NORTHERN IRELAND
Co, Armagh
Loughgall 57 8/8 Condor FTE
58 " Maris Oberon n
59 " Maris Tabard FTE
60 " Mostyn FIE
: EIRE f
,Co. Kildare i i
Leixlip 53 | 2/ | Leenda | 2
FTE -l Failed to Establish E :

The najority of the 60 samples received came from the Western arcas of Britain
(Wales, S.W.England and W.Hidlands). The renaining 2&% cane fron other arcas
including S.England, N, England, Scotland, N,Ireland and Eire: Ninec of the
sanples failed to culture,

In this year's survey over half the samples were fron varictics or breeders!
lines in which resistonce is claimed to be derived from either 9065 Cn Calle
Mostyn, or fron Cc 4146 c.g. Maris Tabard and Nelson, these newer varicties now
beconing nore widely grownm.,

Consequently,Racc 2, which was the nost frequently detected race 2 years ago and
is avirulent on thesc resistance sources, was identified only in 5 sanples,these
being obtained from varictics such as Condor and Leanda with no known najor gencs
for resistance. Race 2 was identified in samples reccived fronm Northunmberland,
Scotland and Ireland, and so far, no other racc has been identified in naterial
obtained fron Ireland.

w: 4



- Race 4, virulent on Mostyn, was identified in a third of the total
sanples obtained, and is probably becoming the nost prevalent race in
England and Wales, being found on varietics such as Condor and

S172, thus showing an ability to compete successfully with Race 2¢ -~

The races capable of overcoming the Cc 4146 resistance are Race 3, and
the nore complex Race 5 which is also virulent on 9065 Cn resistance.

Nine sanples were found to be Race 3 in the western arecas of England
with samples from Shropshire (5), Herefordshire (3) and Devon (1).

Race 5 has only been identificd fron crops in Cardiganshire, nanely
W.P.B.S. (2 sanples), Trawscocd (9 samples) and Llanon (2 sanples).

Two samples were nixtures of races 2 and 4., One sanple was obtaincd
fron an e¢thirinol treated erop, but failed to culture on arrival.
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RHYNCHOSPORIUM =~

WELSH PLANT BREEDING STATION, ABERYSTWYTH
R.B. CLOTHIER

BARLEY

te During 1973, 47 samples were received at the WPBS. The number of samples
collected from winter barley varieties is shown in Table 22, and from spring
barley varieties in Table 23%.

Table 22,

Table 23.

Rhynchosporium of Barley - Samples Collected from Winter Varieties

Winter Barley

No. of samples

IMaris Otter
Malta
Senta
Alpha
Astrix

Maris Trojan (HB609/36)

TOTAL

11

Rhynchosporium of Barley - Samples Collected from Spring Varieties

Spring Barley

No. of samples

Julis
Lofa Abed
Proctor
Zephyr
Maris Mink
Vadsa
Aramir
Becket
Clermont
Golden Promise
Hornisse
Maris Tak
Mazurka
SJ 678060
Universe
Varunda

_u-b._u_h_;_.x_nh.u_u_.s\ﬂu.p..p..p—q

TOTAL

35

Cne further sample was received from an unnamed variety.
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2« Race Identification

Full results are given in Table 24.

Table 24 Rhynchosporium of Barley - Race Identification

—

I
, WPBS |Date of . |
Location Code NojReception Variety { Race
RS/73/- | 1973 * | !
EAST MIDLANDS i
Line>lnshire i
Rothwell 16 18/6  |Maris Mink 1
T ! " |Maris Otter 1
Spalding 7 | 22/5 lhstrix 2
WEST MIDLANDS i
Herefordshire i E
Rosemaund 3 1/5  {Malta 2
4 " ‘Maris Otter 1
5 it Senta FTE
Warwickshire
Alcester 6 23/5 Unknown 1
EASTERN RLGION
Norfolk
Morley 1 17/4 Maris Otter 1
9 4/6 Proctor 1
SOUTH EASTERN REGION
Hampshire
Basingstoke 45 4/7  |Julia 1
Sutton Scotney v B “ 1
44 " Zephyr 1
Up Sanborne 15 15/6 Golden Promise 1
SOUTH WESTERN REGION i
Gloucestershire i
Cirencester 30 2/7 Aramir 1
31 " Becket 1
32 L Hornisse 1
35 " Julia 1
34 L Proctor 1
35 " Varunda 1
36 n Zephyr 1
2 " SJ 678060 1
Somerset
Frome 24 25/6 Lofa Abed 1
Wiltshire
Burbage 42 5/7 i " 1
Yatesbury 10- -} 13/6 |Malta 1
1 n Maris Otter 1
12 1 iSenta 2
WALES
Anglesey
Brynsiencyn 25 26/6 Julia 1
26 I Lofa Abed 1
27 P ™ Proctor |1
28 | " |Vada :
29 ! om |1

\Zephy
|

7 s




Table 24 Cont'd

WPBS | Date of ;
Location Code No.| Reception Variety Race
RS/73/- | 1973 i
Cardiganshire
Llanon 8 5/6  iMaris Trojmn 1
22 25/6 Maris Mink 1
23 3 Universe 1
WPBS, Aberystwyth 2 2/5  iilpha 2
Flintshire
Holywell 38 3/7 Julia 1
39 " Lofa Abed 2
40 " |Proctor 1
41 " iVada 1
Pembrokeshire
Martlebury 20 21/6  [Julia 1
21 i iVada 1
|
SCOTLAND |
Inverness f
Dalcross 13 15/6 Clermont 1
14 L Mazurka 1
NORTHERN IRELAND |
Co. Londonderry ! i
Coleraine 18 19/6 Julia 1
19 ” Zephyr 1
|
EIRE 3
Co. Kildare
Leixzlip 46 2/8  Maris Mink 1
47 " Maris Yak 1

Of the forty seven samples that were received, nine were from winter

FTE - Failed to Establish

verieties and thirty six were from spring barley verieties.
sample failed to produce an infection.

Only one

Five samples gave race UK 2 reactions, four of those coming from winter

varicties resistant to race UK 1.

race UK 1.

The remaining forty one sampleswere

The isclates giving race UK 2 reactions came from the WPBS, Herefordshire,
Lincolnshire, Wiltshire and Flintshirec.

Pour samples from Ireland gave race UK 1 reactions.

has not been identified from Ireland.

= A8 =

So far race UK 2
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