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THE PHYSIOLOGIC RACE SURVEY OF CERHAL PATHOGLNS

The Survey was commenced in 1967 following an unexpected epidemic of

wheat yellow rust (Puccinia striiformis) that caused severe losses in

the recently introduced but widely grown winter wheat cultivar Rothwell
Perdix. This cultivar had previously been resistant to yellow rust and
the epidemic was caused by a new physiologic race carrying previously

unknown virulence genes.

OBJECTIVLS

The principal objective is the detection of new virulence genes and gene
combinations in the UK population of cereal pathogens.

Secondary objectives include the monitoring of virulence gene and gene
combination frequencies, evaluating the compatibility of wvirulence genes
with one aaother and measuring the effect of varietal changes on the

pathogen population.

OPERATION
Bach spring a list of cereal varieties from which disease samples are
required is circulated to about 100 pathologists and agronomists in the
UK. Samples are collected from field crops and cultivar trials (not at
random) and sent by post to the three testing centres:

NI4B for yellow rust of wheat and barley

PBI for mildew of wheat and barley

WPBS for brown rust of wheat and barley, mildew and crown rust of

oats and Rhynchosporium of barley.

About 1000 samples are received each year from which isolates are made

for incculation onto seedlings or leaf segments of standard differential
cultivars under controlled environment conditions. At a later date these
are assessed for resistance or susceptibility and the virulence factors in

each isolate are determined.

R&SULTS

hn Annual Report (such as this) is prepared each lay and about 150 copies
are sent to NIAB personnel, IIAFF advisors, BAPB members, ARC breeding
Institutes, Universities and Colleges, and overseas Institutes. The
Annual Report contains papers from the three testing centres about the
nine diseases surveyed giving details of the isolates identified. In the
case of some diseases, physiologic race and virulence gene frequencies in
the pathogen population are also given.
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UTILIZATION OF RESULTS
The information provided by the Survey is utilised in four ways:

(a) Isolates containing new virulence genes are used by the NIAB to
evaluate the resistance of cereal cultivars under trial. There
are many cases of cultivars not being recommended by the NIAB
owing to their susceptibility to new isolates of cereal pathogens
found by the Survey.

(b) These isolates are also distributed to plant breeders who use them
to select new lines with adequate forms of resistance. Many breeding
programmes have been terminated because of the presence in the
pathogen population of isolates found by the Survey to contain
previously unknown virulence genes.

(e) Advisory pathologists use the results of the Survey to supplement
NIAB advice in recommending to farmers those cultivar combinations
*that minimise the risk of widespread heavy infections.

(d) Isolates are regularly supplied to universities and colleges to
illustrate to students the principles of resistance in host-
pathogen systems and for use in research projects in areas relating
to the techniques of the Survey.

Iuch of the benefit resulting from (a) and (b) is not realised by farmers
and consumers as these people never see the extremely susceptible lines and

cultivars that are rejected by breeders or not recommended by the IIAB,

FUTURE DEVELOFPMENTS

In order to realise its objectives the Survey actively supports research
projects at the three testing centres. All the projects are aimed at
improving our knowledge of the pathogen population and at present include
the use of mobile nurseries, quantitative seedling infection measurements,
detection of adult plant resistance genes, fungicide insensitivity and

new analytical techniques.



SUMMARIES

A short summary of each paper is given.

Yellow rust of wheat

No new virulences or physiologic races were identified in 1974. The
frequency of race 1,2,3 (41 E 136) has increased since 1973; that for

race 2,3,4,6 (108 B 173) has decreased and that for 2,3,4 (104 E 137)

is similar to 1973. The frequency of virulence factor 1 (ability to
overcome Yr 1) has increased due to the selecting influence of Haris
Templar, whereas the frequency of virulence factor 4 (ability to overcome

Yr 3b + Yr 4b) has decreased owing to the lack of a widely grown variety
positively selecting for this virulence in the pathogen population.

A series of field experiments has been initiated in which spores of
potential field variants (isolates from fields or crops with a substantially
greater than expected yellow rust infection) are inoculated onto tussocks

of NIAB Recommended List and Main Trial wheat varieties grown in polythene
tunnels and later assessed for infection levels, Results have been obtained
with 6 potential field variants collected in 1973 and a selection of the

33 potential variants collected iﬁ 1974 are being multiplied for inoculation
in 1975. Some of the selected isolates are from the crops of Maris Huntsman
in Northern and Yorks and Lancs ADAS Regions that were severely infected
with race 1,2,3 (41 B 136) in July 1974.

Yellow rust of barley

Isolates virulent on lMazurka were found for the first time in 1974, both

in the form of race 24MV (virulent on Mazurka) and race 24MVV (virulent on
Mazurka and Varunda). Race 24 (frequency 76% in 1974) is still the dominant
race with isolates of this race originating from many varieties including

Astrix, Julia and Universe.

Brown rust of barley

Race 1 was the only race identified from the 1974 isoclates., This race is

virulent on Gold but avirulent on all the other differential varieties.

Brown rust of wheat

Two races were identified from the 1974 samples, WBR-74-2 and WBR-T74-7
which differ only in their reaction to lMaris Fundin. No indication of
races specifically adapted to llaris Huntsman or liaris Nimrod has been

found in seedling quantitative tests.,
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Crown rust of oats

Five races were identified from the 1974 samples, all of which had previously
been identified. These were races 251, 265, 272, 275 and 296,

Mildew of barley

There was a considerable increase in Lyallpur-virulence in 1974, particularly
on Harurka. The increase was associated with an increased frequency of

Akka (lionte Cristo)-virulence., Vada-virulence was obtained from a wide
range of varieties, reflecting the increased deployment of this resistance,
although it is still not regularly associated with severe infections.
Infection of Julia showed a marked increase, which may be associated with
an increase in combined Mig and Vada virulence. Virulence for llg also
increased on Lyallpur, Sultan and Vada-derivitives: generally this reflects
an increase in the number of samples from varieties which have these resist-
ances combined with Illg. High frequency of Mlg virulence is usually
agsociated with a high frequency of Mla-virulence; this was true for the
samples from Vada-derivitives, but not for those from Lyallpur and
Sultan-derivitives. Lyallpur and Sultan-virulence showed a consistently
poor association in pathogen populations both on Lyallpur and on Sultan-
derivitives., Ethirimol insensitivity occurred generally, although it did

not show an obvious relationship with poor performance of the fungicide,

Hildew of wheat

Although many samples were received from varieties carrying various gene

combinations from the Triticum timopheevi (CI 12633) source, none have so

far given a consistently virulent reaction on laris Huntsman or laris

Templar.

Mildew of oats

Three races were identified from the 1974 samples. These were race 2
(avirulent on 9065Cn and Cc4146), race 4 (virulent on Hostyn) and race 5
(virulent on 9065Cn and Cc4146).

Rhynchosporium of barley

The majority of the samples received in 1974 were identified as race UKl

with the remainder being UK 2.



YELLOW HUsST oOF WHEAT
BY R H PRIESTLEY, JULIA SNITH & P BYFORD
National Institute of Lgricultural Botany, Cambridge

Te Samples received

347 samples were received at the NIAB during 1974 of which 128 have been
identified. Sampling was not carried out on a random basis ard therefore the
frequency of physiologic races and specific virulences shown by the Survey may

not reflect that in the UK as a whole.

2a Identification of samples

Samples have been identified using the new UK list of differential cultivars
(Table 1). Each cultivar contains a different resistance factor (numbered 1

to 10) and races are referred to by their corresponding virulence factors

(eg 1,2,6). This system enables virulence factor frequencies to be determined
in addition to the physiologic race frequencies. The race nomenclature of the
1,2,6 type supersedes the World and Buropean nomenclature system (eg 104 E 137)
although both nomenclatures have been used in this report. It is not envisaged
that either of these systems should be used by advisors; they may find it more
convenient to include variety names (eg the lMaris Beacon race or the llaris

Huntsmen variant).

Teble 1: UK list of differential cultivars for wheat yellow rust

Re?iiii:ce | Cultivar leige

; Chinese 166 Yr 1

z Heine VII Yr 2

3 Vilnorin 23 TH 34 % G
b Hybrid 46 oo 5 5 U5
5 T spelta album Yr 5

6 Heine Kolben Yr 6

! Lee 1 Yr 7

8 Compair Yr 8

: B Yr PI 178383
10 Tie besel 47/51 2

. i |




3. Fhysiologic race freguency

(a) 1974 samples

No new races were identified; those identified are shown (Table 2).

Table 2: ©Physiologic race frequencies in 1974

Fhysiologic race No of samples Frequency
0 (32 & 32) 2 2
2 (32 & 128) 1 1
35k (104 B 9) 1 1
1,2,3 (4 B 136) 55 43
2,3,4 (104 B 137) 14 11
3,4,6 (108 E 9) 5 L
1,2,3,6 (45 & 140) 5 I
1,2,3,7 (43 E 138) L 3
2,3,4,6 (108 E 173) 17 13
race mixtures 2L 12
total 128 101

(b) comparison with previous years

A comparison with the frequency of major races for the previous five years
is shown (Table 3). Major races are those that have achieved a frequency of
10% or more in any single year.

Table 3: Physiologic race frequencies, 1969 - 1974

FPhysiologic race 1969 1970 1971 1972 1973 1974
3,k (104 E 9) 53 20 5 0 0 1
12,3 (1 E 136) 7 2 21 19 23 43
1,26 (37 E 132) 13 7 1 0 1 0
25k (104 B 137) 9 38 57 142 13 11
3,4,6 (108 E 9) 8 22 2 1 1 k
2,3,4,6 (108 E 173) 0 0 0 20 27 13

minor races 5 9 5 3 6 10
nixtures 9 2 10 15 31 19
total 100 100 101 100 102 101 |




The frequency of race 1,2,3 (41 E 136) hrs increased (23 in 1973; 43% in
11974) to make it the most frequently identified race in 1974. The frequency
of race 2,3,4,6 (108 E 173) has decreased (27. in 1973; 13. in 1974)., The
frequency of race wixture has also decreased (31p in 1973; 19 in 1974) from
its highest ever frequency in 1973, The frequencics of the other races are

similar to those measured in 1973.

4. Virulence fector frezuency

The frecuvencies of the 10 virulence factors matching the resistance factors
in the differential cultivers (Teble 1) are shown (Teble 4) in comparison
with date celeulated for previous years. Owing o the rccent change to a
new list of differential cultivers, virulence frequency data for factors

2,3,9 end 10 is unavailable for previous years.

Table 4: Virulence factor frecuencies, 1969 - 1974

1569 1970 1571 1972 1973 1974 |

' Virulence feector
]

i 1 24 9 24 23 40 62 |

E
i
| | !
! 2 3 57 91 99 97 91
| 3 L85 93 97 99 98 97
| -
| 4 L2 82 7 76 59 5
| 5 ! i s i . 5 0 '
| 6 Lo 30 3 26 47 26
! ' [ = . 0 2 1 4
E 8 [ . . . . . O i
.| 9 l L] . L] L] # 0 ;
' 1 O ' . . . . . O

The frequency of virulence factors 2 and 3 was very high in 1974 and has been
so for at leost four years., This indicates that almost all isolctes have the
ability to overcome resistance derived from Yr 2, Yr 3a and Yr a (sec Table
1). The frequency of virulencc factor 1 hes increascd over the last two years
(2% in 1972; 625 in 1974), whereas that for fector 4 has decreased over the
same period (76 in 1972; 35 in 1974). The population of isolates therefore
seems to be geining the ability to overcore resistance derived from Yr i at
the expense of losing the ability to overcome resistance derived from Yr 4.

By compering the observed and expocted frequenecies of all possiblc conbinctions
of virulence factors 1, 2, 3, 4 and 6 it has boon demonstrated thet +he
virulence combination (1,4) occurs less froquently then expected in every year

from 1966 - 1974, This strongly suggests a disaffinity betveen these two
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factors, so that if a commercizl cultivar in widespread use is selecting for
one of these two individual factors the frequency of the selected factor will

increase whereas the fregquency of the non-selected factor will decrease as a

result of the same selecting pressure,

5« JYariety -~ race interactions

The 128 isolates identified in 1974 were collected from 22 wheat varieties,

the nunber of samples fronm each variety - race combination is shown (Table 5).

Table 5: Physiologic race - variety analysis (1974 samples)

Physiologic race virulence combinations
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The number of samples from most varieties was so small that only a few
conclusions could be dramm.  Tearly 505 of the samples of race 1,2,3
(41B136) were collected from the varieties I Tuntsman and H Templar and
the number of samples of race 2,3,4,6 (108E173) fron Il Freeman was
greater than expected.

Because of the rapidity of race and variety changes it is difficult to
accunulate data to analyse interactions betweern individuzl varieties and
races. This problem can to some extent be overcome by analysing the
interactions between varieties and the individual virulence factors (see
section 6).

6. Yariety - virulence factor interactions

During the period 1966-=T4 (inclusive), there are 12 wheat varieties from
which at least 30 samples of yellow rust have been identified. The number
of samples varies considerably from variety to variety with a maximum of

198 samples from Joss Cambier identified during this period.

Taking each variety in turn, the frequencies of the individual virulence
factors 1 to 10 (Table 1) were determined from the physiologic race
nonenclatures (eg 1,2,3) of all the isolates identified from that variety
(Table 6). The frequencies for virulences 0, 1, 2, 3, 4, 6, are calculated
from data collected over the veriod 1966-1974; that for virulence 7 from data
for 1971-1974 and that for virulences 5, 8, 9 and 10 from data for 1974 only.
Llthough the frequencies of wvirulences 5, 7, 8, 9 and 10 were not monitored
in some years, recent unpublished experimental data from isolates collected

in those wears indicate that these virulences were absent at that time.

Frequencies of 90;; or more have been marked in Table 6. This is an arbitrary
level that, when exceeded, indicates the variety is selecting strongly within
the pathozen population for isolates with the ziven virulence factor (eg,
Rothwell Perdix is selecting for virulence factors 1, 2 and 6) owing to the
probable presence of the matching resistance factor in its genotype (eg.
Rothwell “erdix genotype probably includes resistance at the Yr 1, Yr 2 and
Ir 6 1001). The number of varieties selectiny for the individual virulences
differs; no varieties appear to be selecting for factors 5, 7, 8, 9 and 10
vhereas all except one are selecting for factor 3. The recent increase in the
frequency of virulence factor 1 (Table 4) is probably due to the selecting
influence of II Templar as the only other variety selectins for this virulence
(Rothiell Perdix) was virtually absent durinz the period 1972-1974. Similarly
the decrease in the frequency of virulence factor 4 in recent years (Table 4)

is probably due to the fact that only il Ranger of the three varieties selecting
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Table 6: Variety - virulence factor frequencies

virulence factor

Variety 0 1 2 5 4 5 6 7 8 9 10
Cama 0 69 83 | 100 29 0 14 0 0] 0 0]
Champlein 0 12 37) 98| 82 0 6 0 0 0 0
Cappelle 1 22792 9%| 28 o0 7 O O O O
Joss Cambier 0] 17 95 94 81 0 T 1 (0] 0 ]
M Nimrod O 24| 98 97| 73 0 8 0 0 0 0
I Huntsman 0 51 94 94| 40 0 6 0 0 0 0
Hybrid 46 0 o 1100 100] o0 1 o o o o0
I Beacon 0 5 821100 95 0 4 0 0 0 0
M Ranger 0 8 T0) 98 9N 0 54 0 0 0 0
M Templar 0 98 92 97 5 0 5 2 0 0 0
R Perdix 0 1100 100 0] 0] 0| 100 0] 0] 0 0
Cardinal 0 ¢ 97 100 100 Q 65 0 0 0] 0

for this virulence has been widespread during this period. None of the
presently widespread varieties appear to be selecting for virulence factor 6
although the frequency of this factor in isolates from M Ranger and Cardinal

is of an intermediate wvalue.

Te Geographical distribution of physiologic races

An analysis of the geographical distribution of 1386 isolates of yellow
rust identified during the period 1967 -~ 1973 has indicated that the observed
frequency of races in the 8 ADAS regions of England and Wales, Scotland,
N Ireland and Eire differs significantly from the exzpected random distribution.
Most of the difference is attributable to
race 1,2,3 (41 B 136) occurring less than expected in SE England
1,73 (41 E 136) more Scotland
2,3,4 (104 B 137) less Scotland
The cause of these deviations is being investigated; it is possibly due to
a different spectrum of varieties being grown in the difference regions and/or

differences in environmental sensitivity between races.

e RN o



S Field variants of yellow rust

A field variant of yellow rust is an isolate that cannot be distinguished
easily from a standard race using seedling techniques but appears to be very
different under field conditions. Variants adapted to Joss Cambier and

Maris Bilbo are thought to be the cause of severe infections seen in recent
years in crops or plots of these varieties.

In order to increase our knowledge of the effect of field variants on commercial
wheat varieties, a system is being developed whereby isolates from fields or
plots with a greater than expected yellow rust infection are multiplied and
inoculated in the following year onto tussocks of about 20 important wheat
varieties grown in polythene tunnels. One isolate is used per tunnel and

the tunnels prevent cross contamination, reduce the risk of naturally occurring
yellow rust confounding the results and ensure a favourable environment for the
development of yellow rust. The varieties are scored on a number of occasions
between G2 10 and 11.1 and isolates can be compared for differences in specific
virulence on adult wheat plants. It is hoped that comparisons of results from
different years will be possible in order to investigate the possibility of

the gradual erosion of adult plant resistance of some varieties.

The scheme was first operated in 1974 using isolates collected in 1973 and

some standard race isolates.

(a) 1973 isolates

Of the 233 samples received in 1973, 6 were from fields or plots with a greater

than expected infection:

izolate 73/58 from M Huntsman in N Region with 10% leaf area infected

73/95 M Nimrod sy 5257
73/108 M Huntsman B 10% (foci)
73/143 M Nimrod Scotland 25%
73/225 lega Seotland 10% (foci)
* T3/A7 Ii Bilbo NIAB 25%
* from plots at NIAB inoculated with isolate PBI72/23 supplied by
Dr Johnson

These isolates along with 2 control isolates of race 104 E 137 and 1 of each
of races 41 E 136 and 108 E 173 were inoculated onto tussocks of 17 winter
wheat varieties in 10 polythene tunnels.

The tussocks were scored on 4 occasions using the International Scale and the
Scale values were converted to PA (percent attack = percent leaf area infected)
and thence to 1og1OPA (Table 7). The conversion to a logarithmic gcale was
used because Zadoks had previously shown that P, striiformis increases

logarithmically during an epidemic.



Table T: Conversion of International Scale assessments to 10g1OPA

; i !
Interna:;gﬁzl Scale i A 1og10Pﬂ

10 f 1C0O +2,00
9 7 +1.88
8 50 +1.70
7 | 25 | .40
6 10 +1.00
5 5 +0.70
4 1 0.00
3 0.1 =1.00
2 0.01 -2.00
1 0.001 -3.00
0 less than 0,001 =4,00

A mean log10PA value was calculated for each of the 170 isolate-variety
combinations and for each variety in turn the maxiwum log10 /. value for

any isolate and the mean log1OPﬂ value for all isolates was determined
(Table 8).

Table 8: Illaximum and mean log1ORi values for 17 winter vheat varieties

Variety i Haximum (mean) 1og10PA value
Il Bilbo +1.76 (+0.85)
Joss Cambier ; +1.70 (+1.26)
Ii Ranger +1.44 (-0.30)
Il Templar +1.40 (-0,18)
il Freeman #1235 (=0.53)
il Himrod +1.17 (+0.20)
liega +0.81 (=1.22)
11 idgeon +0.59 (=0.30)
Tleso +0.,58 (~0.33)
I Iuntsnan +0.28 (~0.41)
Val 40,18 (-1.59)
Champlein -0.08 (+1.55)
Test Desnrez ~0.42 (=1.64)
Flinor -0.47 (~1.90)
Atou -0.64 (~1.88)
Bouquet -0.68 (=1.60)
1 Fundin ; -1.13 (-1.86)
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The varieties are arvcnged in descending ordor of their suscceotibility as

uneasured by the noxinum log, Pt volue to any isolaote.

210
Similor measureuents will be :ude in 1975 on notenticl fivld varionts
collected in 1974, and also in subsequent years. Data ill be conparcd

to d.-termine if any erosion of alult plant resistance is occurring in
i

corr.greial vieat varieties due to iacreases in specific virvlence in the

pathogen population,

(b) 1974 isolates

0L the 310 sanmples received, 33 wers

logsified as potenticl fisld voari nts

..

c
being frou fields or vlots with a greator than expected infection. The
- ey 41 P

region and varicties from vhich the sauples were collectoed are siow (Toble 9).

toble 9: Dotential ficld vari nts collected in 1974
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liore potenticl field variants werc collected from llaris lmntsuon thwa fron

any otic. veriety end tuese were nainly frow the llorthern and forks & Iancs

abiw regions of Dngland,

11 of tiie samples included ears cud @1l of these vere identivied by the : 1.3
as boing indistinguisihable fro. the virioty soupled. fhus the possibility of
incorrect variety scupling or ear ofi-tyres ccn be largely digcovnted,
« selection of these samples arse beiug multiplied for inocul.iion onto

tussocle of 21 winter vheat varicties in 20 »olythene thanels in 1975,
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9. Summery for major vhysioclosic roees
rece 1,2,3 (formerly 41 & 136)

The most frequently identified racc in 1974 end common since 1971. First
identified in 1967. This rece has the ability to infeect vericties with
resistance derived from Yr 1, Yr 2, Yr 32 and Yr 4a and thus with the exzception

of Maris Renger and leris Frcemen is capeble of infecting all the vericties on

the 1975 VIAB Recommended list of winter wheat vericties. The varicty Maris ﬁr
Templar (not recommended by NILR) appears to be gtrongly sclecting for this ]
race within the pathogen population and the recent inercase in frequency of ,
this race may be attributeble to a large degrec to farmers growing this variety. EI

The majority of tho sauples from scverely infected crops of leris Huntsman in
the Northern and Yorks & Lancs ALDAS rogions of England in 1974 have been

identificd &8s tlis race.

rece 2,%,4 (formerly 104 B 137)

This race hes decrcascd in frequency in ceach of the last threc years. First
identificd in 1969, This racz has the ability to infect varietics with
resistance derived from Yr 2, Yr 3a, Yr 3b, Yr 4a and Yr 4b and tius with the
exception of laris Renger and laris Freeman can infect all the varictics on the
1975 Recommended list of winter wheat varietics. Yone of the prescnt widely
grown commercicl varieties appear to be scleeting for this race within the

patlhogen population,

r cc 2,3,4,6 (formorly 108 0 173)

This was the most freguently identified race in 1975 but its frequency has

declined in 1974, Tirst identified in 1972, this race has the ability to infect
varictics with resistance derived from Yr 2, Yr 3a, Yr 3b, Yr Za, Yr 4b and Yr 6
and cen thus infect all the varictics on the 1975 LTLB Recommended list of
winter wheat verictics. This rece willmot infect Maris Templar (not recommended
by 1IT4B). lNaris Renger may be sclecting for this racc within the pethogen
polulation end if this is the case it appears that the selective force of the
liaris Templar acrcage for rece 1,2,5 is stronger than thet of the Maris Renger
acreage for 2,3,4,6. The spring wheat Cardinal may also selcct for this racc but
insufficicnt is known sbout the cffcet of selection Ly spring wheat varieties on

the population which meinly exists on wintcr wheat varictics.
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Appendix: Identification of isolates from the UK and Eire section of

the International Survey of Factors of Virulence of Puccinia

striiformis Westend (formerly the Furopean Yellow Rust Trisls

Project.

1e Trial sites
Seed of 51 wheat and berley cultivars were sent by Ir Stubbs (IPO, Wageningen)
to 25 sites in the UK and Rire:

England 1
Scotland 3
Eire 2
Channel Is 1
N Ircland 1
Wales 1

Percent attack and Infection Type data for natural infections with yellow

rust of wheat (Puccinin striifornis) were received from 11 sites (7 in Englend,

1 in Scotlarnd, Eire, Chammel Is, I Ireland), Data on the performance of

individual varieties at these sites is available on request.

2. Identification of samples
Samples were requested from 9 wheat cultivars that are resistant to all UK

races and 13 samples werc received., 5 samples failed to establish and the
remainder were identified as:

Variety Location Physiologic race
Clement Rothwell, Lincs 1,2,3,7 (43 B 138)
lildress Rothwell, Lincs 1,2,3,(7) (41 B 136 + 43 E138)
Kaviaz Duns, Scotland 1,2,3 (41 E 136)
T spelta albun liorley, Norfolk 1,2,3 (41 E 136)
Compair Jersey, Channel Is tests in progress

virulence factors in parentheses (eg (7)) indicote partial virulence probably

due to a mixture of isolates.

All isolates were avirulent when inoculated back onto the source variety.
All the races had previously been identificd so that no new virulences
were detected.

Three samples were received from Orca; two were identified as race 2,3,4,6
(108 E 173) and one failed %o establish. This variety had erroncously been
classified as resistant to all UK races, but is in fact susceptible to a

number of races.
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7ELLOW RUST OF BARLEY
BY R H PRIESTLEY, JULIA SHITH & P BYFORD
National Institute of Agricultural Botany, Cambridgs

1 Samples received

310 samples were received at the NIAB during 1974 of which 111 have been
identified. Sampling was not carried out on a random basis and therefore
the frequency of physiologic races shown by the Survey may not reflect that

in the UK as a whole.

2 Identification of samples

Samples have been identified using the following differential cultivars:
Astrix, Bigo, Cambrinus, Varurda, Mazurka, Sultan and Zephyr. The genetics
of these cultivars are not fully understood and so the race nomenclature

should be treated as temporary.

3. Physiologic race frequency

(a) 1974 samples
Races 24MV (Mazurka virulent) and 24MVV (Mazurka and Varunda virulent) were

jdentified for the first time in 1974 (Table 1).

Table 1. Physiologic race frequencies in 1974

Physiologic race No of samples | Frequency
2L i 86 T
24V By 5
2451V 9 8
2LMVV 9 &

mixtures 2 2
total 111 100

(b) comparison with previous years

A comparison with the fregquency of races in 1973 is given (Table 2)s
During the period 1972 - 74 the frequency of race 2l has been decreasing and
the frequency of variants of race 24 (24VV, 24LMV and 24LMVV) has been increasing.

Race 23 has remained at a low frequency during this period.

- 46 =



Teble 2. Physiologic race frequencies, 1972 - 1974

| Physiologic race 1972 i 1973 ] 1974
23 7 1 0
2l 89 81 77
24V L 15 5
2LV 6] 0 8
2LV 0 8
mixtures 0 2

L. Variety - race interactions

The 111 samples identified in 1974 were collected from 43 barley varieties;

the number of samples from each variety - race combination is shown (Table 3).

Table 3. FPhysiologic race - variety analysis

; Variety 2 2LV 2LV 24IVV | Mixtures | Total
|

Astrix 12 0 0 0 1 13
Universe 10 1 1 1 6] 13
Julia 9 0 0 1 0 10
Berac L 1 0 0 0 5
Abacus 5 0 0 1 0 L
Aramir 2 0 0 0 1 3
Lofa Abed 3 0 o 0 C 3

L s 2 C 1 o 0 3
Cossack 2 1 O 0 0 3

M Otter 2 0 1 0 0 % .
Mirande 3 0 0 0 0 3 ]
Zephyr 2 0 1 0 0 3

31 varieties with

1 or 2 samples 32 2 5 6 0 L5
from each }

Because of the dominance of race 24 in the pathogen population, little could
be determined about the relationship between the other races and individual
varieties. More samples were identified from Astrix, Universe and Julia then from

other varieties.



5. Geographical distribution of plysiologic races

The number of samples identified of each race in each region is shown (Table 1).

Table 4. Regional distribution of physiologic races

e mea

Region | 24 2LVV  24MV  24MVV | Ilixtures | Total
EM 21 1 2 1 0 25
E 20 0 2 0 0 22
Sc 11 1 2 L 0 18
N 7 2 2 0 2 13
WM 6 0 1 0 1 8
YL 8 0 0 0 0 8
SW 5 1 0 0 1 7
SE i 0 0 2 0 6
w 3 0 0 ¢ 0] 3
NI 1 0 0 0 0 iy 4
;

Regions are ADAS areas for England & Weles, plus Scotland ard N Ireland

Host of the samples identified were collected in the East Midlands, East, Scotland
and Northern areas. In each of the areas, race 24 was the most frequently
identified race. Litile could be determined about the distribution of the other

races owing to the low frequency of these races.

6. Summary for individusl physiologic races

xace 23

Absent in 1974, its frequency has becn declining for some years.

xace 2k

The most frequently identified race in 1972, 1973 and 1974 and widespread in
distribution. This race can infect a very large number of both winter and spring
barley vearieties and has frequently been identified from Astrix, Universe and Julia.

This race cannot infect liazurka or Varunda.

Tooe WV
First identified in 1972, this race is virulent on Verunda and all varieties on
which rece 24 is virulent. The frequency of this race appears to have declined from

its peak frequency in 1973,

race 2LV

First identified in 197.4, this race is virulent on Mazurka and all varieties on
which race 24 is virulent.

rece 2LMVV

Pirst identified in 1974, this rece is virulent on both Verunda and Mazurke and all

varieties on which race 24 is virulent.



BROWN RUST OF BARLEY

BY B C CLIFFORD & R B CLOTHIER

Velsh Plant Breeding Station, Aberystwyth

Forty seven samples of barley brown rust were received. The majority came from

Southern England with other samples from SW England, Eastern sEngland, Wales and

Scotland,
NIAB trials .

A very high proportion, 50% failed to culture.

given in Table 1.

The identifications of samples are

The set of differential varieties has been changed and now includes Gold, Estate,

Cebada Capa, Aim, Gondar, Rika x F1 (Baladi 16 x Rika lo 7), Forrajera Klein x Rika

No 7, La Bstanzuela 75a, CI 1243, CI 12201 and H 2212.

All of the differentials other than Gold are resistant to present races of barley brown

rust in Britain and therefore only one race has been identified in 1974 viz virulent

Host of the samples were from recommended list varieties and varieties in

on Gold.
Table 1 Race identification of brown rust of barley samples
Code Sender 001%2::10n Location Variety Severity | Race
BRS-T4-1 | M C Kemp 5/2/74 Morley, Norfolk Banteng 1
2 " " " 4 Maris Otter FTC
3 " " " n llaris Trojan 1
4 | R M Habgood 30/4/74 | wPBS, Dyfed 13192 Co 5-10¢% ¥
5 | ¥ Bourne 5/7/74 | ‘Vimborne, Dorset Julia 40% 1
6 {lrs M Carter 8/7/74 Drewsteignton,Devon | Lofa Abed T FIC
7 |4 C Kemp 8/1/74 lorley, Norfolk Abacus 0.1% FTC
8 " " " " lazurka 1% 1
9 1" n 1" 1 Hidas 1 O% 1
10 n " " n Wing 1% 1
11 | R Griffiths 11/7/74 | Llanon, Dyfed 6-row winter % 1
12 |R J Cook 12/7/74 Goodnestone,Kent Aramir 1
13 L o i " Armelle FIC
14 " " " " Zephyr 1
15 " " " " SJ 678060 1
16 " 11/7/74 Hickstead, Sussex Armelle 1
17 " " " " Berac 1
18 " L " B Julia FTC
19 b " " " liazurka 1
20 L " " " Universe FTC
21 " " ] L] Zephyr FTC
22 " 17/1/74 Ellens Green,Sussex | Julia B FIC
23 B " " d Universe 5 PC
24 | D J Yarham 17/7/74 | Buntingford, Herts | Tern 1
25 L] " 113 L] zepll‘y-r FTC
26 " L] L] L] vamnda I{ch
27 " " 1" " Haris llink FTC
28 " " » " Julia FTC
29 " L L " HMazurka FIC
30 M " " 4 Proctor 1




Table 1, Race identification of brown rust of barley samples (cont‘d)

Code Sender COl%:izlon Location Variety severity | Race
BR53-74-31| D J Yarhanm 17/7/74 | Buntingford, Herts | Abacus FIC
32 " " " " Aramlr FTC
33 " 11 " " SJ 678060 FTC
34 " " " " Armelle FTC
35 " " " " Universe FTC
36 | A TFrost 20/7/74 | Swindon, Wilts Abacus FTC
37 L L n " Julia 1
38 | R B Clothier 23/7/74 | pBS, Dyfed Julia 1% FTC
39 o 26/7/74 " San Carlos 5% 1
40 | R Megginson 31/7/74 | Murrays, E Lothian | Aramir 5-10% | FIC
41 " " " " Golden Promise | 5-10% 1
42 " " " " Maris Canon 1% FIC
4% " m 1 " lazurka 1% PTC
44 " " " " Proctor 5% FTC
45 " " " " Union 5% FIC
46 | R B Clothier 8/8/74 | wPBS, Dyfed Vada 20% 1
47 | R Davies 12/8/74 " " Cebada Capa 1




lielsh Plant Breeding Station, Aberystwyth

BROWN RUST OF

BY B C CLIFFORD & R B CLOT

WHEAT

HIER

0f the thirty one samples received, seventeen were from Maris Huntsman and Tive from

the sister line Maris Nimrod,

Maris Widgeon, Flinor, Atou and Score.

Two samples failed to

cul ture.

The repmaining eight samples came from Maris Fundin,

The cultures were tcsted on the Recommended List varicties plus Hybrid 46,

Professor Marchal, Maris Halberd and Clement.

given in Table 1.

The identification of samples are

Table 1 Racc identification of brown rust of wheat samples
| L
Code Sender Collection Location Variety 5ever1ty Race |
| Date | i j :
+ t |
YBRQ—?4—1'H C.Kump t 8/7/74 |liorley, Norfolk !Haria Freecman ! 0,1% e %
. too " " | Maris Huntsman | 0.1 (74/2 |
f 3 ? Johnson 110/7/74 " " " " | 74/2 |
| 4 7.R,Willians | 15/7/74 | Cambridge " L | 30 74/2 |
i 518.C. lelville | 15/7/74 |Torrington Devon i " 10-15,0 |74/7 |
| 61 " P " i Maris Nimrod 10-155% |74/2 |
' 7!L.V. Davis {1 16/7/74 " ﬂ Meris Huntsman T4/7 |
gl ® i ! i Cirencester, Glos n i 74/2
' 9|D.H. Taylor ' 17/7/74 |Stokenchurch, Bucks | * 9 74/2
; 10}J.L. Jemuett ;17/7/74 ‘Newton Lbbot, Devon | Flinor T4/7
1y W po ¢ s Maris Fundin 74/7
12, " { 1 " " Score 74/7
13 R, H. Priestley |15/7/74 |Kings Lynn, Norfolk |Maris Huntsmen 74/2
14,J.H. Bant 1 18/7/74 |Driffield, Yorks | " 5o 74/2
, 15 |M.C. Kemp '17/7/74 |lorley, Norfolk | Haris Fundin 255 T4/7
f 16 |{L.V. Davis {17/7/74 Forth retherton,Som |laris Huntsman | 506 74/2 |
! 171D.J. Yarham '17/7/74 | Buntingford, Eorts |Maris Nimrod 74/2
| 18 |B.C. Clifford t19/7/74 |WPBS. Dyfed laris Fundin 74/7
1914, Frost 520/7/74 Swindon, Wilts | Atou 0.5 | Frc |
20, : v B {Meris Nimrod 0.25;- |74/2 |
21 L.V, Davis 22/7/?4 | Corston, Som Maris Huntsman T4/2 |
221 0 m 123/7/74 | Devizes, Wilts | Haris Nimrod 74/2 |
! s B 1 24/7/74 IBhgborough Son ,Maris Huntsman 74/2 |
' 24 ® . 3/'?/74 Glos ST " 605 74/2 |
25' " n | 3 n I m i 30-40,. 74/2 i
| 26" B C. Clifford l 1/7/74 ! odbury wilts Loow n 74/2 |
f 27 - " !  Maris Widgeon 74/2 |
g 2g | i " Syindon, Wilts Meris Nimrod 506 |74/7 |
; 29 1.1, Chambellhln 1 6/8/74 |Ua1nfleet Linecs ' Atou 25-50 174/2 |
; H04n , ; # Haris Hunteman | 75-100% 74/2 |
31 K. H, Chambexlaln : 2/9/74 ‘Freeze dried culture ! 74/7 |

Two rac

Maris Tundin.

were found to be susce tible.

but not laris Fundin have been identified from the 1973 survey (Table 2).

28 were identified, WUBR-T74-2 and WEi-T74-7, differing only in their reaction to
With the exce tion of Sappo, all of the other Recommended List varieties

Cultures cajeble of attacking Sappo and Maris Halberd



Table 2, Reactions of wheat cultivers to isolates of brown rust of wheat

WBR=T4-2 WBR=T74~T7 WBR~T73-3
Maris Nimrod ] S 3
Champlein 8 s S
Maris Ranger S S S
Cappelle Desprez o S S
West Despresz S 3 S
Maris Widgeon S S S
Meris Hunteman S S S
Atou 5 5 s
Val S S 3
Bouguet S 3 S
HMaris Freeman S S S
Maris Fundin R S R
Flinor 3 5 5
Mega 3 3 S
Maris Dove 3 5 5
Kleiber 5 S
Kolibri 3 ] 5
Sappo I R S
Maris Butler S S S
Sirius ) S5 o
Cardinal S S S
Hybrid 46 S o S
Prof. Marchal 3 S 3
laris Halberd R R 3
Clement R i R

Quantitative tests

The object of the tests was to investizate whether the high incidence of P.recondita
observed on lNaris Funtsmen in the field was due to differential specialization of
the pathogen on that variety.

A procedure similaer to that described for P.hordei on barley (Clifford and Clothier
1974) was followed. Bight replicates of Maris Funtsman, Maris Nimrod and Val were
inoculated with S5mg of urcdosporcs in a settling tower and incubated in a dew chamber
for 16h at 17i200. After 7 days leaf scgments were cut and floated on 50ppm
benzimidazole for a further 7 days after which the assessments were carried out.,
These consisted of moasurcments sporcs/cm?, pustules/cm®and spores/pustule.

The results showed there was no indication of races spccifically adapted to laris
Huntsmen or liaris Nimrod, Secdling tests may not be en indication of adult plant
reaction and thercfore adult plant tests are in progress and further field tests are

planned for this summer.
- PP -



CROWIT RUST OF OATS

BY B C CLIFFORD &
Welsh Plant Breeding Station,

R B CLOTHIER
Aberystwyth

Eleven sanples of crown rust were received, seven fron Dyfed, one each fron

Inglesey, Devon, Sonerset and Wilitshirc.
isolated all of which have previously been identified (Table 1).
samples fron W.P.B.S. and Trawscoed, Dyfed),

Fron these samples five races were
Race 251 (7
race 265 as a nmixture with race 259

(WPBS) race 272 (WPBS), wace 275 (Somersct and Inglesey) end race 296 (Devon).
Table 1 Race identification of crown rust of oats sanples
; |
Code Sender Co%%zgtion Location Veriety Severity | Race
{CRS=74 =i |J.L. Jemmett 17/7/74 | Newton Abbot, Peniorth 25% 296
Devon
2 |R.B. Clothier 25/7/74 | WPBS. Dyfed Nelson 1% 251+
265
3 ] 1" 1 " 06521 0113/22 205 251
4 " n n n 06522Cn1 /4 15% 251
' 5 " | " L " 06522Cn1/6 106 | 251 |
6 " " " " 06524Cn2/1 | 0.5-1% 251
7 'B.C. Clifford 31/7/14 Sedbury, Wilts Peninrth 251
8 |R.C. Davis 1/8/74 | linchead, Son, Peniarth 275
9 {H.W. Roderick 6/8/74 Trawscoed,Dyfed Mostyn Tr 251
10 {R. Davies 14/8/74 | WPBS. Dyfed Pendrwn 272
11 {I.4. Cragg 29/8/14 Llangwyllog, Maris Oberon 20% 275 |
. inglesey [
| ? |
: i




MILDEW OF BARLEY

BY M S WOLFE & SUSAN WRIGHT

Plant Breeding Institute, Cambridge

1. A total of 282 isolates were received, including 44 from varieties with no
known resistance, and 16 from winter barleys. The numbers of isolates from each
major variety are listed below in the appropriate tables.

2. DNew virulences: Specific virulence for Maris Canon was isolated for the
first time. The results indicated that Maris Canon combines llg with Mla6 (as in
Impala) and part of the Vada resistance.

Isolates were found which exhibited specific resistance in Clermont and Golden
Promise.

Normally rare virulences, for Algerian, Picardo and HOR 103%6, were reisolated
from 1974 material.

A1l of these records were obtained from 'Mobile Nursery' material.

B Vada deriv.sives:

Source Differential hosts No of
of tested 41/145 CP127422 Concord Sultan Vada 1063 Wing Akka  Isolates
isolates M1lh Mg Mlab Mla5 Monte received
Lyallpur ..igto
Lofa (Caythor e) X X x x 4
(Docking X X
Lud (Moulton) X x x 6
(Evanton) x x x X
Abacus (NIAB) X x x 15
(Dulnain Br) x X bid
(Codford) x x x %
Sundance (Codford) X X 6
Georgie (Cockle Pk) x x 5
Virulence frequency 9 9 5 0 5 0 o] 0 14
Relative frequency 100 100 56 0 56 00 0 (others)

There was an increase in the number of isolates with combined Vada and lMlg-virulence,
entirely due to the influence of varicties with the combined corresponding resistance,
such as Abacus, Sundance and Georgie. Because of the strong association between Vab

and Vg in the pathogen, this also caused an increase in the frequency of Va6 on Vada
derivatives.

Detailed tests suggest that the Abacus resistance is dominated by the Vada resistance

component whereas that of Sundance and Georgie is dominated by the lg resistance
component. All three varieties possess elements of both resistances.

o Do



4, Lyallpur Derivatives:
" — Differential varieties No of
of tested 41/145 CP127422 Concord Sultan Vada H1063 Viing Akka igsolates
isolates lilh Mg f1a6 ila5 Lyallpur ngggg received
Wing (Moulton) X X X x 10
(Codford) x X X X
(Cockle Pk) x x X x X
Hazurka (ICI) x X X! X 32
Driffield) x x x x
Bastling) x X x X XX
(WPB3) x X X X x
(wpBS) X X X X X
(Codford) X X x x x
(Groggan Bank) X X X X X
loulton) ' x X X x x
& Lothian) pq x x X x x
Ark (Caythorpe) x x X x x 1
Royal x x
13 13 1 3 1 2 9 D 23
100 100 8 23 8 100 100 23  (others)

5.

There was evidence of a general incresse in Lyallpur virulence particularly on
Hazurka and some crops were heavily infected. The increase in virulencs on Akka
(Honte Cristo) is probably a reflection of the increased Lyallpur-virulence, with
which it is related, rather than being due to a change in the Akka acreage, which
remains small. As previously observed, there was a high frequency of lilg-virulence
and low frequencies of Vaaa and Concord-virulence associated with these varieties.
There was, however, a slight increase in the frequency of Sulton-virulence. One crop
situation in which an unusually high frequency of Sultan-virulence occurred was noted
in an epidemic on Tern, This appears to be related to the fact that the Tern had
been ethirimol-treated and was therefore selecting out isolates which combined Tern-
virulence with ethirimol-insensitivity and Sultan-virulence. :

lllg - derivatives
Seivnse: of Differential varieties Yo of
tested 41/145 CP127422 Concord Sultan Vada H1063 Ving Akka  isolates
isolates Klh Mg Mlab Mla5 lionte received

Lyallpur Cristo

4ephyr (Beverley)

lHosane (Holme-on—

M

bid

]
M
M
n

Spalding Moor)

(Pocklington) X x
Berac (Eaatling) ¥ 5 X 5
(Westwell) x x X
Armelle (Codford) x X x 4
(Caythorpe) X b4 X
Julia (Caythorpe) b x x 8
Houltong X x x X
Granthem) x x X x
Union (E Lothian) be % p'd 1
11 10 7 2 3 0] 0 0] 4
100 91 64 18 27 0 0 0 (others)



The pattern of virulence frequency was almost identical with previous years, the high
frequency of Concord-virulence apparently being maintained as a relic from the late
1960's when Impala imposed a severe selection for the combination of lilg + lMlaé
virulence, One of only two 3ultan-virulent isolates was non-virulent on lilg and ila6.

One change which has occurred, however, is the increased amount of infection on Julia
clearly evident in the foliar disease Survey data from Harpenden. We believe this to
be due to specific adaptation in the pathogen, possibly through a combination of lilg
with Vada virulence since it now seems that the resistance of Julia may be 1elated to
that of Vada. There is a tendency for Vada virulence to occur at a higher frequency
in Julia than in other lMlg varieties.

6. Sultan-derivatives

Differential varieties

Source of
isolates 41/145 CP127422 Concord Sultan Vada H10063 Wing Akka No of
tested Illh Mg Mla6  Hlas Honte igolates

Lyallpur Cristo received

A. Sultan resistance only

Sultan (Dulnain Br) z 8
(Aberdeen) x X x
Hassan ECodford) X x 13
Aberdeen) x X
3 1 0 4 0 0 (0] 0
B. Sultan + Mlg resistance
FD 090/20 (&vanton) * bs X X 5
Aramir EE Lothian) X X X 13
Houltong X x x X
(Codford x X 5 X
M link (Moultong x x x x 19
(Codford b4 X
(Hhitchurch) b4 x x - 4 X
}(? 6 3 6 2 1 1 0

As with Vada virulence, there was an increase in combined virulence for Sultan and
Illg, due to the increase in the number of varieties with the combined corresponding
resistance lilg + MlaS.

The only Lysllpur-virulent isolate was found to be Sultan non-virulent, This
corresponds with the low frequency of Sultan-virulent isolates found on Lyallpur
derived varieties,

Although many isolates with combined Mlg and Sultan virulence do occur, Aramir and
Yaris Mink remain resistant: in all comparative tests, Aramir was slightly more
susceptible than Haris Hink to the virulent isolates.

T 11la6 ~ derivatiwves

One isolate tested out of 5 received from IlMidas proved to be virulent against both
lllg and Mla6, as in previous years.
8. Ethirimol insensitivity

bthirimol and tridemorph response in the pathogen was monitored in 1974 in a
co=-operative experiment with ADAS and the Scottish advisers, using 'mobile nurseries'
of untreated and treated seedlings, grown and assessed in different regions.

wBbe



The response in the pathogen population to ethirimol was clearly evident: the response
to tridemorph was less clear and is still under investigation.

The ethirimol response varied with time and was most clearly evident in mid-season.
There was a tendency towards a decline in the frequency of insensitivity towards
the end of the season, but not all all sites. The decline was probably due to
migration into treated crops, late in the season, of sensitive forms, the effect
being possibly enhanced by greater competitiveness of the sensitive forms.

There appears to bte a varietal effect with ethirimol insensitivity being more
apparent on susceptible varieties such as Proctor and Golden Promise than on
varieties such as Julia.

Although both fungicides were generally effective in 1974 in terms of disease
control and yield response, the occurrence of insensitiviiy necessitates the main-
tenance of a close watch on the pathogen population in 1975, together with full
implementation of the recommendation not to use ethirimol on winter barley.
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KILDEW OF WHEAT

BY M S WOLFE & SUSAN WRIGHT

Plant Breeding Institute, Cambridge

Of 97 isolates received, about half came from Pilant Breeding Institute varieties
which showed selection for virulence for Triticum timopheevi (CI 12633) derived
registance genes, particularly Pm2.

Source of Axmin Chul Hope 14/44 Ulka 13471 Weih M1 No of
teuted isolates

isoloies Pm1 Pm3b Pmb5 Mlr Pm2 Pm2+'x! Mle received

Kleiber (loulton) 3

Reso (lMoulton) X

M Huntsman b4 16
(Rothamsted)

M Fundin (E Ross) X 4

M Huntsman (E Drayton X X

M Nimrod (B Ross) x x 14

M Dove (Moulton X bid

TJB 158/891 x x 3
(Cockle Pk)

M Templar (E Ross) x 5

Kleiber (Moulton)

M Huntsman X X b4
(¥ England)

(5) (o) (1) (o) (9) (3) (o)

Occasional isolates have shown susceptible reactions on Maris Huntsman and

Maris Templar, but these have not been consistent.

- D8 -



MILDEW
BY I T JONES &
Welgh Plant Breeding Station,

OF OQATS
R B CLOTHIER
Aberystwvth

Of the sixty two samples received thirty eight were from Woles and the remainder
fron most arcas in Britain excluding S.W. Englend and Eire. Only two of the sanples
failed to culture,

Half of the samples were from varieties clainecd to have najor gene resistance
derived from either 9065 Cn or Cc4146.
in Table 1,

Race 2 which is avirulent on these resistance sources was only identified fron

The identifications of samples are given

eleven samples.

Race 4, virulent on Mostyn, was identified from more than half of the sarples
received and is now the most prevalent race.

Race 4 wes isolated fron samples fron N.Ireland for the first tine and this
coincides with the first year of Mostyn being recormended in N. Ireland.

Ninc sanples were found to be race 5, virulent on 9065Cn and Ce4146, seven of these
coning from Dyfed. For the first time the race has been identified from an area
other than Dyfed, i.e. from the P.B.I., Cambridge and Loughborough, Leicestershire.

Race 3, which overconcs the resistance of Cc4146 but not 9065Cn, was not identified
fron any sanple in 1974.

It was again found that Race 2 and Race 4 were able to colonise varieties such

as Maris Tabard and Nelson to a limited extent.

Table 1. Race identification of oat nmildew sanples
. ! I
Code Sender Co%iigtlon i Location Variety $Severity Racﬁ
OMS~74-1 |R Griffiths 17/4/74 | Llenon, Dyfed Century 5% 4 |
2 [I.7. Jones 19/4/74 WPBS. Dyfed 8472 5% 4
3 {R. Davies 22/4/74 | WPBS. . Peniarth 20% 2
4 |R.B. Clothier 28/5/74 | WPBS, " Peniarth 10% 4
5 |Re Griffiths @ /14 Llanon, Dyfed Astor 65% 4 |
6 " Manod 50% 4 |
T . " " Maris Tabard 5% 4
8 {ReB. Clothior 30/5/74 WPBS. Dyfed Peninrth 15% 4
9 {C.J. Whittles 2/6/74 | Houlton, Northan'l:s Astor 1053 4
10 i . " Condor 105 4
1" n " ] n l HMostyn 5% 4
12 " i B " | Selna 104 4
13 |R. Griffiths 5/6/74 | Llanon, Dyfed | Hostyn 205 4
14 {R.B. Clothier 26/6/74 | WPBS. Dyfed Maris Tabard 106% 5
15 | " : ; " Mostyn 10% 4
16 " " " " | Nelson i 200 5 !
17 {R. Griffiths 26/6/14 | PBI, Cambridge Maris Tabard 20% 5 |
18 " " n " Hostyn 2088 4
19 " i 27/8/74 | Llanon, Dyfed Meris Tabard 2% 15
20 |D.I. Breese ‘' 8/7/14 | Castledillon,N.I. |Astor 5% | 2
21 1" | i n n | Condor } 5%’ ‘ 4
20 " I’ n n n :!Selma i5_10% 1 4 4

-
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Table 1 Race identification of oat nildew sanples (continued)

Collection |

Code Sender Dato | Location Variety Severity| Race
OMNS~T4~23% | W. Jonecs 11/7/74 | WPBS. Dyfed Maris Tabard 20% 5
24 ] " " " Mostyn 3041'3' 5
25 n " n n Maris Tebard 109 5
26 | T, Fozzard 9/7/74 | Brecon, Brees. Condor 1065 4
27 | A.D. Rivett 16/7/74 lHorpeth,lorthunb. | Astor 4
28 " " " " Condor 2 |
29 " . " » Maris Quest 2
30 n i n " Peniarth 4
31 n n n n Sem 2
32 {C.h. Leigh 16/7/74 Newport, Szlop Astor 65% 2
33 L] " n n Condor A /G 4
34 " " " " Meris Oberon |0.4%(208)| 2
35 " 9 " i Maris Tebard |0.14207) | 4
36 " L " lHaris Titan 0.1% 4
3'7 " " n n Mos tyn 25?’5 4
38 " ] 1 " Nelson 20,5 A
39 n n " » Selna 7053 4
40 " N ] 1" 02994Cn 0, ?’qg 4
41 M " f " 04336Cn 15’-’0 4 !
42 ! 15/7/74 Loughborough, laris Tabard 2% 5 1
43 " n " Leics Mostyn 25% 4 i
44 | D,I, Breese 16/7/74 | Castledillon,N.I. | Mostyn 1% 4
45 |P.A. York 18/7/74 | Marloes, Penbs Mostyn % 4 i
46 |E.G. Gray 22/7/74 | Bvanton, Ross & Condox 50% | FTC |
1 i Cronarty !
47 |T. Fozzard 22/1/74 | Talgarth, Brecs. | Astor 60% 4
48 | * ¥ a » Condor 60 -
497  » " " " Maris Oberon 1% 2
50 " . " . Maris Tobard 1% - S
51 " " n n Maris Titan '! 15 2
52 " " n ] Mos'l:yn 25% & .
53 " H i i Nelson 3% 2
4 1 " n i " Selna 60‘,—; t 4
55 |H.W. Roderick | 25/7/74 |WPBS. Dyfed Maris Tobard 10% | FIC
56 " n " " Nelson 206 ¢ 5
57 {M. Phillips 8/8/74 |Roslin,Midlothim | Astor 7% | 4 |
58 n f n 1 Condor i 50—75% f 4 |
59 - » " " Maris Quest 10'}§ b4
60 b " L " Maris Tabard 25% | 4
61 " " | " " Nelson 1% |4
62 n " | 1 i Selna 75?5 . 4 |
i




No. of samples

Results

RHYNCHOSPORIUK OF BARLEY

BY R B CILOTHIER

Welsh Plant Breeding Station, Abervstwyth

AT
4 samples of race U.K.2

39 samples of race U.K.1

4 samples failed to culture

Forty seven samples were received, seven from winter varieties, thirty-nine from

spring varieties and one from rye.

infection.

The identification of samples are given in Table 1.

Four of these samples failed to produce an

Four samples gave race U.K.2 reactions, all coning from winter verieties resistant

to race U.K.1.
samples were race U.K.1.

The four race U.K.2 isolates came from Devon and Dyfed.

The sample from rye gave a race U.K.1 reaction,

The remaining 38

Five samples were received fron N.Ireland, which were race U.K.1 and so far race

U.K.2 has not been identified from Ireland.

Table 1 Race identification of Rhynchosporiun of barley sanples
. ' i i
Code Sender 001%22210n Location Variety Severity Racd
RS=74=1 | M.C. Kemp 5/2/74 | Morley, Norfolk Proctor Tr 1
2 | H.l. Roberts 14/2/74 | Kings Lynn,Norfolk | Tern 2055 1
3 | R. Griffiths 20/2/74 | Llanon, Dyfed Sabarlis 5% 1
4 | R, Griffiths 17/4/74 | Llanon, Dyfed lMaris Otter : 1
5 | D.J. Hayes 23/4/74 | WPBS, Dyfed Rheidol 5% 1
6 | JDs Wafford 25/4/74 | Preston, lancs Proctor 25% 1
7 { BoCe Clifford 7/5/74 | WPBS, Dyfed - 1% 1
8 | Mrs.il.Carter 29/5/74 | Starcross, Devon llaris Otter 5-10% 1
9 n ] n n Senta Ty )
10 | R, Griffiths 31/5/74 | Llenon, Dyfed Maris Otter 10% 1
11 " " " " F6 HI7/130/212 | 25% 2
12 | Mrs.M. Carter 4/6/74 | Kenn, Devon Astrix 5o 2
1 3 n " 1n ] Senta 553 2
14 | B, Mohir 8/7/74 | Bideford, Devon Julia 55 1
15 " " L " Lofa Abed 565 1
16 n " " " Vada 54.;3 1
17 | P. Fozzard 8/7/74 | Bridgend, Glan Lofa Abed 1
18 | I.A. Cragg 9/7/74 | Trefor, Anglesey Clermont 10% 1
19 " " n 1" Julia 25?3 1
20 " " " n Lofa Abed 5% 1
21 " " " " Proctor 3% 1
22 |M.J.Richardson 10/7/74 | Midlothian Maris Otter 20% 1
23 |A. Young 11/7/74 | Auldearn,Naimshire | Golden Promise 1
24 {D.J. Yarhan 16/7/74 | Buntingford,Herts Abacus 1
25 " " N " Aramir 1
26 il n i i u‘ulia FTC
27 1] n L " Maris I'Tink 1
28 n n 1 ] Magzurka | 1
29 " n i n Tern | 1
30 " " " " Universe i 1
31 1] n L " vamda 1 I;TC
32 U] i " n 1 . Zcphy:c‘ 1 1
33 n i " n " ! ST 678060 ? b1
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Table 1 (continued)

Code Sender 001%352:1011 Loecation Variety Severity | Race

RS-T4-34 | R.G, Davis 15/7/74 |Newport, Salop Arnelle 1
35 i " " i Julia 1'
36 & i " " Lofa Abed 1
37 i " " i Proctor 1
38 " " " n Vada 1
39 [ n i " ZOPhyr 1
40 | I.4. Crage 23/".’/74 Llandegfan,Anglesey | Julisa 50% 1
41 | D.I. Breese 29/7/74 |Castle Dillon, N.I, | Armelle %o 1
42 " " " " Clermont 55 1
43 ] ] " " Julia 5?; 1
44 | 9 . 2 X Midas 10% 1
45 " » il " Zephyr Co ]
46 | J.L. Jemmett 31/7/74 |St.Erth, Cornwall Arnelle FIC |
a7 o " w n Clermont

FTC
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