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M. Eweida and P. Oxelfelt, Swedish University of Agricul

tural Sciences, Department of Plant and Forest Protection, 

P.O. Box 7044, 750 07 Uppsala, Sweden_ 

Time course studies of BYDV concentrat i on in roots and 

leaves of oats. 

Enzyme-Linked Immunosorbent Assay (ELISA) was us ed to follow 

the development of the concentration of a BYDV i solate 

(39/78) in roots and leaves of a susceptible variety of oats 

(cv. Sol II). 39/78 is a severe iso late transrnitted much 

mo r e efficiently by Rhopalosiphum padi (L. J than by Sitobion 

avenae (Fab.). Two groups of oat plants we r e infected with 

this isolate. Thc first g roup was it1oculated at the 1-2 l e a f 

stage ( Zad oks 11) and the second group was inoculated at the 

4-5 leaf stage (Zadoks 13 ) . 5-10 vi ruliferous R. padi were 

placed on each plant. The ELISA tes ting wa s started 20 h 

after the end of the inoc ulation access period which wa s 36 

h, and continued for 21 days. The virus could be detected 

after 20 hin roo ts and 48 hin leaves in the first group. 

In the second group vi ru s wa s first d etected afte r 72 h, a nd 

5 days in the roo ts and leaves, respectively . The v irus con 

centration reached its highest l evel in the roots 10 days 

after inoculation of the plants at t he 1- 2 leaf stage. At 

this time the concentra ti on of the v irus in the roots was 

2-3 times higher than i n the leaves. When the 4-5 leaf stage 

plants became infected the maximum concentration of the 

virus in the leaves and t he roots was reached 12 days and 10 

days after inoculation, r espectively. In this cas e the 

concentration of the vi rus was 2-3 times highe r i n leaves 

than in roots. There was no direct proportion between the 

BYDV concentration and the time for symptom expression and 

symptom severity in infected oats. It was also shown that it 

is possible to detect BYDV by ELISA in fresh green seeds as 

well as in old dried seeds of infected oats. 
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R. Osler and M . .. o letti 

Istituto di Difesa delle Piante, Universitä degli Studi di Udine - Italy 
Centro di Ricerche sul riso di Mortara, Ente Nazionale Risi, Milane - Italy 

Influence of the growth stage of rice plants on the transmission of Barley 

Yellow Dwarf Virus, Rice "Giallume" isolate. 

INTRODUCTION 

Rice "Bi 1 lume" (RG) is a dis ease correlated with Bar.l ey Yellow Dwarf Virus 

(BY!)V) (A?-HCI et al., 1978; ROCHOW and DUF FUS, 1981; OSLER, 1984 ). The vi

r us is transmitted by at least thrce known diffe r e3t aphid species, i.e . 

. hopalosiphum padi (L.), Sitobion avenae (F.) and Me tooolo phium dirhodum 

(~lk) (OSLER, 1980). In a previou s work it was demonstrated that the perce~ 

tage pf inf c ted plants and the mean length of the incubation perio of the 

d isease depends on the number and species of aphid used in the i noculation 

(OS LER and MOLETTI, 1982 ; OSLER, 1984). 

In nature the disease usually spreads in characte ristic patches (MOLETTI et 

al., 1979). In general, they are l argc r expanded when i noculations occur ear 

ly in the s ea on and for the more susceptible cvs. to the virus. lt ~as also 

obse rv ed that symptoms were more severe in the plants l ocated in the middle 

of the patches than t oward the periphery. This supports the assumption that 

delayed inoculat ions induce less severe damages, as observed for oat and 

wheat by ENDO and BROWN (1983) and by GILL (1980), and a lower percentage 

of infected plan ts . 

This paper repor cs the results obtained on the effec t of inoculation with 

BYDV on 12 rice cvs. having variou~ degrees of sus ceptib ility to the virus, 

conducted at three different growth stages of the plants. The main effects 

inves tigated were lenght of the incubation period (IP) of the disease and 

pe rcentage cf infected plants . 
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MATERIALS and ME THODS 

The virus isolate (RGV - 1976) used in the trials had been originally ob

tained from naturally infected rice plants, was maintained in controlled 

environmental conditions , and alternated between the rice and Avena byzan 

tina C. Kock cv. Coast Black, by serial transmissions.~ith R.padi. It was 

non specifically transmitted by three different aphids species (PLUMB, 

1974; ROCHOW and DUFFUS, 1981; OSLER, 1984). 

For the transmission trials, apterous females of a virus-free colony of 

R. padi, reared on A. byzantina were used as sole ve c tor. Source of ino

culum were rice pl ant s cv. Balilla, artificially inf ecte with R. padi. 

Test pl ants of the 12 ~vs. of rice inoculated were obta i ned from seeds 

germ~nated at 28° C, in the dark, and than transferred to boxes with peat 

and sand in the gre ~~house (tempera tu r e 22-25° C; U.R. 60-80 % and suppl~ 

mentary light). 

The three-days-acquisition period was completed in a grow-chamber (at 20° 

C, 5 . 000 lux and U.R. 70-80 %) feeding the aphids on the entire plant so 

urc e of inoculum. The exposed aphids were transferred to the test plants 

(three p~r plant) and fed for a period of two days. The plants were than 

treat ed with an insecticide, moved outdoors and mainta ined free of aphid 

infestations by periodical spraying. For each cultivar an average of 60 

test plants were inoculated, at one leaf (stage I), four leaves (stage II) 

and second tillering (stage III) (see Table 1). Sowing was performed re

spectivelly eight, 23 and 38 days before inoculation, in order to have 

contemporaneously the 3 chosen growth stages for each trial of plants. 

Star ting from the 12th ßay after inoculation, the plants were periodical

ly checked for symptoms (Fig. 1). 

RESULTS 

Table 1 reports the total number of infected plants for each of the 

11 susceptible cvs., in the three different growth stages that were ino

culated. No visible symptoms were obtained on Veneria, a resistant varie 

ty tb the aspecific isolate of the virus used in the trials. 

It can be noticed that the percentage of infected plants decreses, in or 
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Table 1. Resp onse of 12 ri c C s . - to RGV inoculation with R. pad i ( '~) - at 

three differen t gr o1o.•th s t uge s. 

Cul ti v r Plant stage Pl ants Plants infected 

when inocu_ated average incuba tion 

inocu :1ted ( ** ) No. % period of RG 

Balilla I 60 87 14 

II 60 83 16 

III 60 57 20 

Cripto I 60 95 15 

II 60 75 18 

III 60 62 21 

Europ a I 5 76 15 

II 60 5 2 2 0 

III 60 62 -,-
--> 

.lon: t cell i I 60 92 20 

II 60 82 22 
III 60 63 2'1 

P:idano I 59 100 2 

II 60 62 16 
III 60 67 19 

Ra on I 60 95 14 

II 60 80 16 

III 60 55 22 

Rib I 58 86 1 6 

II 60 57 20 

III 39 56 '21 

Ri ngo I 60 78 17 

II 60 45 19 

III 60 68 22 

R.Marchett i I 59 9 2 15 

II 60 83 15 

III 59 66 23 

Roma I 60 93 17 

II 57 68 16 

III 60 63 22 

S. Andre a I 60 88 17 
II 60 8:1 19 

III 59 58 23 

Veneria I 60 

II 60 

III 60 

(*) three aphids for test plant 
(**) I ~one l~af stage ; II=four leaves; III=se c ond tiller 
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der, from plants inoculated in stage I to those inoculated in stage III. 

Table 1 reports also the average length of IP of the disease in the dif

fer e nt cvs. and for each of the three growth stages cons idered. The IP 

length ranges from 12 to 24 days. 

The s hortest incubation period was noticed for the cv Padano inoculated 

at stage I, and the langest one for the cv Monticelli inoculated at stage 

III. 

Amon the 11 sus c eptible cvs. (Table 1 and Fig. 1 ) , the tre d of the IP 

rn ar. lengt~ o: RG is e~erally ir.versely proport~ona to the ir.crease of 

t owth sta e of plants wh en inoc~lat d , and o the de ree of susc ep

t1bility of ehe cvs . previous y de termined by the single t ransmission by 

R. padi ( OL2TT I et al . , 1979) . Within the same vari ety , data related to 

the react1on of t h_ p_a. ts inoc la te at sta e II , are usually half-way 

b t~ee~ those ac h 1ev d in the o t her stag s of inoculat1on . 

DISCUSSIOi 

On thc basis of the r s· lts achieved it appears that age o f the plant 

when inoc~lated has a de t erminant influence, both on length of t he incuba

tion p_riod of ric1;: "giallume" and on the percentag _ o f lants r eacting 

ositiv ly to inoc lation with the viral agent (BY /) . 

More part iculary IP of RG tends to become lon.er a s a e of the plant when 

i noculated is more advanced con f irming t h da a obtained by GILL (1980) 

f or YD on wheat plants. Th hi ghest percenta e of infecte plants has 

b en a ained in the inocula - ion made at phas e I and the lowest one at 

phase III. The data gained in the inoculation on plants in phase II are 

id-way for both factors. 

Length of IP on rice plants is influenced also by the cultiva~ . In fact 

the more susceptible ones (MOLETTI et al., 1979) have shown to have the 

shortes t IP. 

In the trials discussed in the present paper, we have used for the 

tra nsmissions three vector aphids per plant, instead of one as in the 

past. As a result the differenc es in the percentage of positive transmis 
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sions we had previously noticed among varieties having a different susceE 

tibility to BYDV (MOLETTI et al., 1979) have been reduced. 

In previous research we had stated that length of IP of RG in rice plants 

is related to the number of vector aphids per plant used in the transmis

sions (OSLER and MOLETTI, 1982), as well as to the species of aphid adoE 

ted in the transmission trials (OSLER et al.,in press). Now, we have to 

emphasize also the important role played by the growth stage of the plan

ts when inoculated. 

It was also possible to establish prelim :narly tha domage is more s v e re 

as IP tends to become shorter. Does mean t hat len .h of P ca. b. consice 

red as an indica 1 e parameter for va uat ing tolerance of the plant to 

the virus (unpublished data). 

From the epidemio ogical point of vie~ it is now possible to explain the 

different extension of the "giallum e " patches in the ri ce fields noti c ed 

in various years and for different cvs . The mcre extended patches corr e

spond to t hE mor susceptible varietics to BYDV and ap ear in the y ears 

when natural inoculations occur early in the season when rice plants are 

still very young. 

SUMMARY 

Usi ng the aphid Rhooa l osiphurn padi L. as vector and Rice "Giallume" 

Virus (RGV) - an isolate of Barley Yellow Dwarf Virus (BYDV) - 12 rice va 

rieties with different susceptibility to the virus were experimentally 

inoculated. For each variety, inoculations were performed at three diffe

rent growth stages of the plants, i.e. one leaf,four leaves and second 

tiller. 

All the one-leaf inoculations induced more infected plants compared with 

th e four leaves ones, and the latter more than those exposed to the vec

tor at the second tiller stage. 

Length of incubation period of the disease was shorter in plants of the 

most susceptible varieties, i.e. Balilla, Padano and Ribe. Moreover it 
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was observed t h3t i cubat~on pe riod tends to increase as age o f the test 

p ants at the inoculati on is more aava .. c ed. 

The ei n f ac t ors affec: i ng length o~ ~~~~b~t~on period of the disease 

are disc-.1ssed . 

REFERE.'CES 

, ''ii~I , A., F. RU, : .• OSLE , R . ar.<..! ORSAGHI, K. . (lS7e) . Th..:'',,. ,ülum'-' '' dise ,1se of rice 
1n ltJly: new nJtural hosts of ehe viral a ~nt . a strain of barle. yel -
10 d1.iarf vi:-us . Ri . Pat . Veg ., s.rr l=_, 12--135. 

LDO. ·~ -~'1. ar.d BRO".,~~ . C.~L (1963) . E~fects of barley y<"llow dwart ,..·rus on ye _d 
of oats as inf uenced by var i e ty, \'i ru:,:; st :- ~n a.nd de lopme;1c stat~e of 
pl..mts .Jt in oc..ll.Jtion . Phytop.1tholo .' 53 , 96j-968 . 

GILL , C. C. (1980) . Assessm~nt of lasses on spr~~ whcat naturally inf ec t ed 
w·c h barley y , llow dwarf virus . Plant Dise.Js e 64 , 197-203 . 

MOLE TTI, M., OSLER , R. and BALDI, G. (19 79) . Va lutazione dclla r esis t en za al 
gia llu~e m diante inocul azi on i artificiali con l' af·dc Rhopalosiphum padi 
in l inee di riso ~iglio r ate. 11 Riso l , 53-61. 

OSLER, R. (1980) . Occure nce of Si t obion av enJe and ~etopolophium dirhodum in 
ri ce f' e l ds of nor th rn Ital y and transcission efficiency of th~ b3rl,y 
v,dlo...- W,'lr ~ · · r1s s train causing ehe rice "gi allume". Proc . 3rd Conferen 
ce on Vi us Discase of Gramineae in Eu r ope , Harpend , U. K. 1980, 113 -11 8 . 

OSLS R, R. (1984). Caratterizzazi one b i ol ogica di un ceppo de l iru s del nanismo 
giall o dell'orzo (BYDV) age nte causale del gidllume del ri so . Riv. Pat. Veg. , 
S. IV 20 (In press). 

OSLER, R. and MOLETTI, M. (1982). Respons e of f our cultivars of Oryz a sativa 
inocul a t e d with dif f erent numbers of t he aphid Rhopalosiphum padi infec ted 
\.l i th ehe r ice "giallum " strain of barl ey yellow dwa.rf virus . Ph . t opa th . Z. 
105 , 51-60 . 

OSLER, R., LONGONI, C.E. and Stefania PRATI (1984). Determinazione del periodo 
di incubazione del gia llume del riso (RG), una rnalattia indotta dal viru s 
del nan i smo giallo de l l'orzo (RYDV) , Riv. Pat. Veg., S.IV 20 (In press) . 

PLUMB, R.T . (1974). 'Properties and iso lates of barley yellow d,;..·a rf virus . Ann. 

app . Bio 1., J.J.., 8 7-91. 

ROCHOW,H . F . and DUFFUS,J. E. (1981). Luteoviruses and yellows diseases. In : E. 
KURS:AK Ed . , Handbook of Plant Virus Infecti ons and Comparative Di agno s is, 
14 7-170. Elsevi er/' orth Ho ll and , Amsterdam. 



- 21 -

M ~ l ' +R O 1 ++NL.++ d ER f 't.++ 1. A o J." a va i , • s er , • o 1 an • e a i:; 1 • 

+Dipartimento di Bio logia , Universit~ di Padova.++Istituto 

Difesa delle Piante,Universit~ di Udi ne .Italy. 

is on mn ize leaves infec-

ted with Barley Yellow Dwarf Virus. 

Introduction.Ba rley Yellow Thva rf Virus (BYDV),typical member 

~f the luteovirus gro up , causes severe economic losses in sev~ 

ral cereal grains.The different strains of BYDV show aphid ve

ctor specificity (12) and are transmitted by about 15 aphid 

s_ ecies . BßV &u:pears to be µ r i m,:..ri l y confined to the phloem 

cells (7 , 8 and 9) . In me.j z.e , the ciieease is cha r:...;cteri?.e - lly 

stunting of the plant an by derk re d coloLlr tton of the l ea

ves , starting from the tip and the ma r~i of the lowes t leavea 

The effects of B!~V infect1on in ma ize a. d the e _i<leT~olo~y 

of the disease have been stu 'ied (I3),but onl y a cma ll a mnunt 

of i nfo r mation has been acqui red for w e.t co n cernc: t he cellu

lar a teratjons and the element di~tributior. i n heal thy and 

i fecte d t i ,Rues(5 ).Therefore ,we carriea out this study to 

check i f the re was a relationship between th e ultras tructural 

chane es ca used by BYDV and the differert infected lines .More

over , we tried to do a semi-quantitative analysis of the ele

~ent distribut ion in red infe cted tissues,compared with the 

green ones,in order t o know if the lack(or excess )of some 

particular elements c ould be correlated with the disease. 

Materialsand etho ds . Natural and artificial infection on 4 

pure lines of Zea _ma ys_L.(W64A, FRI8,B84 and F33.I6)have been 

obtained by the aphid Rhopalosiphum_padi_L.Symptoms appeared 

4-6 we eks after inoculation.Leaf samples,cut either from gre

en or red tissues,were double fixed in glutaraldehyde-osmium 

tetroxide,dehydrated and embedded as ~reviously described(3). 

Ultrathin sections were stained with lead citrate and exami

ned with a Hitach i 300 electron mi crosco ] e . 

~-ra_y_gücroana lysis. Some specimens were fixed in O. IIVI phospha

te-buffere d 3% glutaraldehyde,pH6.9,for 2h at 4°C;then prepa~ 

red according to the critical-point drying technique.Other 
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samples,unfixed,were drie· for 72h at 40°C(I0 ). Then a ll s _e c:. 

mens were processed for X-ra y rnicroo.no. lysis as descri uecl( a) 

using a SEM Cambrid ß Stereoscan 250, equi ppe d wi t h an e ... P. r ._ y -

dispersive s 9e ctrometer (EDS) system.Counts were accu~ula ted 

for 500sec for all spectra. 

Results.The ultrastructural study eave us the possibility to 

analyse the cellular a lterations at pro gressive stage s of in

fection.Initially,when the gre en lea ves turned to a lignt red 

colour ,in the line W64A,we observed a large amount of starch 

granules in t he lastids and several crysta ls in t he phloem 

cells(fig.I);in the l in e FRI8 , many vesicles occurred in the 

cytoplasm;whil e in the li nes B84 a nd F33.I6 the most prominent 

alteration was the disorganization of the t hylako ids in t he 

plast ids of the bundle s heath cell s (fig . 2 ) a nd i n t .e ~hloem 

cells of F3 3. 16 the presence of fibri ll:.1 r rn ' t e ri ·,1 surrounded 

by a membrane(fi g .3 ) .The v i rus particl es we r ~ i dentified only 

in phloem cells of reddi sh t issues . Th ey we re associa t e d wi th 

amorphous ma terial and sma ll qua nti ti e s of re m1n,1 ~ c o!::p 0 n~:,t r . 

A t thi O l A t e st8 ce of i1 rf e ct i cn i all the lin es , the eyto :-1la .... -

uüc crsanelles and membr:-m e., we r e a _ t l'!r·:!<L · o ,~ .o vcr , in the line 

F33. I 6 a deeply ~bnormal accumula tion of sta rc}· sr~ nu.:!.e B in 

the plastids of the bundle she2th cells were observed(fig.4). 

SEM X-ray microanalysis.No consistent differences were noticed 

by analysing leaf samples prepared according to ~he two diff~ 

rent methods used,therefore,we report the data obtained on 

dried leaves of the l i ne FJJ.I6,artificial y infe cted.The ele

ments and their intensities as detected during the analya is 

of the lower epidermis of dried red leaves are reported in 

table I,while in table 2 t he data of the control green tissues 

were reported.Comparable results were obtained by a ~alysing 

the leaves ol the other l i nes.Comparing the data related to 

the l ine F33. I6, i t is clear and evident the t the mo st sienifi

cant difference between the element distribution in infected 

and he a lthy tissues ,concerns the intensity of K:this element 

in r ed areas has values much lower then in green ones • 
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Discussion.From our results it seems that the ultrastructural 

alterations observed in the different maize lines infected 

with BYTIV,cou1d depend , to a certain extent,on the particular 

line tested.In some lines the carbohydrate metabolism seems 

more affected:BYDV causes substant i al accumulation of starch 

specially in bundle sheath cells chloroplasts.Also in barley 

diseased leaves an accumulation of both soluble carbohydrates 

and starch was noticed(9) . This starch accumulation may be due 

to reduced ~ermeabili~y of chloroplast membrane ,o r to change s 

in enzyme activities within tte chloroplasts.In other lines 

the BYDV causes a direct e ffec,:; on t .e ! hotosy1n.netic aµp ara

tus :this is the most obvious and perhaps the most common way 

by which infection reduces plant growth.In our case the alte

ration of the thylakoid me mbr~nes and the reduct ion of the 

chlorophyll a and bin the infected t i ssues,s u~gests that the 

initial cause that led to the reduc tio n of carbon fixation 

seemed tobe the chlorophyll degrodat i on as observed in Chi

nese cabbage leave s infected with TYN (2) . Re~a rding the brea~ 

ing down of the cellular membranes as noticed in all the li

nes at the late stage of infection and,obviously,the loss of 

their integrity,it is known that K+is the prevalent cation 

in plant cells and it is re s p onsible for the maintenance of 

the ionic balance in the cells . Moreover,K+is necessary in la~ 

ge amounts as it is essential for the respiration process and 

for the carbohydrate metabolism . As a consequence of a lack of 

this element,the plants become stunted and the leaves curl 

from the tip and the margins of the blade.This is the first 

report of a loss of K+in the case of virus plant disease,whi

le the alteration of intracellular monovalent cation levels 

is a common result of infection by several lytic animal viru~ 

ses.For instance,in chick cells infected with Sindbis virus, 
86 + + where the potassium tracer Rb was used to measure K trans -

port,a reduction of intracellular levels of K+was observed 

(II and 6) . It has been propo s ed(I) that alterations in mem

brane permeability during virus infection would account for 
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the a l t ere d in-crac ellular monova l ent ca tion levels. 
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Fig s . 1 to 4: M1crn:~ ..... ~h: · 111.~.Zt: 1 3\0.::S infc.c ted wi th BYD r . 
I n th~ line W6 ~A(f1g . lJ ~;\~:d! c~.st l • dr pr esent in t hc 
p h loer.i cell s . At the l,c .1 i·,_ ,..,r t 'i~ in (:Ci:. on , in t he line 
F 3 3 . 16 , t ~ e t h · l ok o i d '.:: o f r 0 b u n rl 1 ~ s h • lt h ( BS ) c h 1 o r o p 1 a s t::, 
a r e d i so rg a n i z e d ( F ~ . 2 ) cHi . in h e p li l o e :n c 11 s f i b r i 11 a r m~ -
t e r i a l i s v isi blc(F 1g . :. J . . he l ate s g s of inf Qc tion, 
a n a b n () r m i..l l a c c u u l a l J ,. , . o f s ;. a r c h g ,l n u l ' s i s n o t i c e d i n t h 
B.::-chio r op ast s . 
( Fig.1: x~0 ,00 0 ; Fig . ~ : xln , 000 : F1g . 3 : xJ0 , 000 ; Fi g .4: xl 3 , 0 0 0) 
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Charac :erization of Barley Yel low Dwarf Virus Strains Transrnitted in 

Aucu~. bv Rhop alosiphurn padi 

ABSTRACT 

The Barlc y Ye l low Dwarf Vi rus (B 1JV) potential infectivi ty of the winged 

f or::is of Rhopalos i phum pad i landing in autu~n on young ~i nter barley seed

l ings in the Pari s region, has been evaluated by means o f biolcg~cal an d 

imouno-enzymatical (ELLS A) techniques . For this purpose 98 Rhopalosiphuro 

padi ~inged individuals caugh t in October 1983 on winter barley seedlings 

have been placed individually on young barl ey plants (var . CAPRI ) gro-wn in 

the greenhouse. 

Th~ aphids are k il l ed n ine da ys l a t er af t er che cking for their identity and 

counting of thei r pro eny; plants a r e tested ~ich ELISA against a BYDV non 

speci fic stra in. 

These plants are kept under obser va tion for the possible cooing out of yel

low" s syrnptorn s . 

The r esults i ndica te that 50 % of t he captured Rh. padi are ve c to r s of one 

or more strains of BYDV. Ninety-e ight pe rcent of these strains are ELISA 

detectable in an intermediate hast by means of an antiserum characterizing 

non spec i f i c strains of BYDV vectors (PAV according to Rocho~) . 

This strain is thus the most fr equent. This situation is rather common in 

France and Belgium. 

No relation has been found between the fecundity of the winged aphids and 

their ability to convey the BYDV . 

These results corroborate the essential part taken by Rh. padi as a vector 

of BYDV in these region during the fall . The ELISA test enables the direct 

or indirect detection of winged aphids as possible vectors of BYDV; ho~ever 

it does not informs about the pathogenicity of the ~phid-borne strains. 
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1. INTRODUCT ION 

The importance of cereal aphids as vectors of the Barley Yello~ o~ar f Virus 

(BYDV) is still difficult to eva lua te and the forecast of virus ha zards not 

yet clearl y defined . Three main factors det erm i ne the importance of this 

disease in its sensitive phase : 

- the number of infectious w:nged aphids present; 

- the pathogenicity of the aphid-borne strains; 

- the activity of the aphids and of their progenity. 

We have studied in natural cond ~t ions andin the Par is r eg ion the first 

st a e of an outbre3k of B"fi) dis ease in the th ret'! folloi.:ing bedrin s : 

- frequ ency of i nfectious winge d aphids ; 

- type s of vector; 

- pathogenici t y o f the strains borne by Rhopalos iphum padi conside re d as the 

main vector of BYDV ~n thi s reg ion . 

2. MATERIALS A~D METHODS 

Ninety-eight Rh. padi winged ind ividua l s captured bet~~~ n t he 7th and the 

13th of October 1983 on one-blade stage wint e r barle• s edling s have be en 

placed individually on young bar ley plant~ (var . CAPRI) (One non-developed 

blade stage ) grown in the greenhouse . 

Aphids are killed nine days after inoculation by means o a contact insecti

cide (Isathrine) after checking for their identity and coun ting of t heir 

progeny; plants .are tested with ELI SA against a no n- s pec ific (. S) BYDV scra in 

(probably equivalent to PAV strains according to Rochow) by usin g th e second 

blade of each plant. Then, these plants are kept under observa tion at 18°C 

under 6,000 lux (14-h photoperiod), for 5 weeks, for the possible comiog out 

of yellow's symptoms. 

3. RESULTS 

3. l. Classification of the plants according to their ELISA reaction and 

intensity of the developed BYDV symptoms 

Out of 98 analysed plants, 49 show a ve ry low optica l dens it y (OD), similar 

to that of the healthy controls (0.04 <::OD <:'0.10). Five weeks later, howe

ver, 2 of these plants show typical symptoms of BYDV infection . 

Then other plants show few of any symptoms but have OD values 1. 5 to 3 
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times higher than that of the healthy controls (0.10 c::::: 00 c::::: 0. 25). 

The 39 remaining plants react more or less in ELISA with the NS - BYDV 

antiserum (0.25C:::::::.0D<: 1.25), but present a great variability as far as the 

intensity of the symptoms is concerned. Indeed 26 plants exhibit typical 

s ptorns 15 days after inoculation as compared to 13 plants showing some 

very weak symptorns after 5 weeks. 

The great variability in the ELISA OD values shown by the PAV - type isola- _ 

tes can be explained by their fluctuating concentration in strains rnore of 

less seriologically related to the ~S strain used for the preparation of 

t h antis~rum on one hand, by the presence of strains of other vectorial ty

pes on the other hand . 

3.2. Vectori al analysi s of the strains 

T~elve isola tes were s tudied for their ability tobe transmitted by the two 

kind s of aphid vectors of the sp eci fic strains of BYDV: Rhopalosiphurn padi 

(RP V) and Macro siphurn avenae (MAV). 

T~o of t hese isolates originate from pl ants which have sho~-n typical symp

tom s of BYDV and no reaction in ELISA in the first group; the others have 

bee n found on plants of the second group which show weak symptocs of BYDV 

and a medium reaction in ELISA (OD values 1.5 to 3 times highe r t han that 

of the healthy controls). 

The 12 isolates have been transrnitted in equivalent amounts to young seed

ling s of winter barley (var. CAPRI), by the above-rnentioned ap h ids. All have 

also reacted positively to a second ELISA test performed with the NS PAV 

antiserum after a 5-week observation period in the greenhouse. Each isolate 

involves so at least one PAV NS strain associated at one time with the one, 

at another time with the other specific RPV and MAV strains and, occasional

ly, with both at the same time. These phenomena of late appearance of BYDV 

symptoms on some of the plants or the tempörary lack of reaction in ELISA 

can also be explained by the simultaneous presence in variable concentra

tions of several strains of virus in a plant. These strains induce, between 

themselves in the host, complex reactions similar to premunition. 

3.3. Relation between aphid aGtivity and virus infection 

No relation between the fecundity cf the winged aphids captured and their 

ability to convey the BYDV can be demonstrated from this experience. 

The observations show that the precise number of infected plant in a plot 

cannot be calculated from the counting of plants infested with the apterous 
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pr o.~ ny of a winged aphid even whcn t he percent virus-bear in: aphids is 

kno,:n. 

4. ~ISC~SS ION A~D CONCLUSION 

The total numbe r of plants infect ed wit~ BYDV in this t r ia amou~t s to 51 

out of 98. Th s e plantes are thus related to the same nu~ber of healthy or 

infected aphi ds . lt can be assu ed tha t t he BYDV - NS anti serum detec ts rnosts 

of the isolates c onveyed by Rhopalos i?hum padi as only 2 of them out of 51 

are not detec t ed i an EL-SA test. This \S strain is thus the most frequent 

and t his situ tion can be considered as ccre .on 1n FrJnce and Bel~i um. 

As the se observation s are relac ed eo ~in cd aphid forms caught in the be i n

ning of October on young ~inte" bar ~y s ed lin ~s on ehe one hand, and con 1-

de ring th~ great number infected individual a on them on the ocher hand, 

the percentage of infected plane s in a field in these condi tions could very 

soon exce ed the t hreshold of tol erance corresponding to a n optimal crop pro 

duc tion . 

One of us working nearl y at the sarne moment in other environme ntal condi

tions - name l y the Samb r e and Me us e va ll eys - has shown that 34 % of th 

winge d forms of Rhopalosiphu padi wer e vecto r s . These. results corro orat e 

ehe essent i a l part taken by t his aphid as a vcc t or of B~DV in t his re gion 

dur ing the fall. 

Finally , t h~ ELISA test enabl e s the direct or indirect detection on winged 

aphids vecto rs of BYD after a nine - day plane i nocul ation period ; ho~ev er it 

does not inform about the pa t hogenicity of the borne strains. Th i s t ype of 

biological diagnosis requires a very l ong time, which is at variance with 

the agricultural requirements. 
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Occurence and characteristics of barley yellow dwarf virus in Swi tzer land 

J. Derron, P. Gugerli and A. Häni 

Swiss Federal Research Stations for Agronomy, CH-1260 Nyon and 

CH-8046 Zürich 

Experiments were made to determine whether different strains of barley 

yellow dwarf virus (BYDV) occu~ in Switzerland. This is important when 

immuno as says are used for BYDV identification because different strains 

may have differing serlogical propert ies . 

Material and Methods. 19 isolates were collected from arable land in 

the french and german speaking parts of Switzerland at altitudes from 

300 to 1500 m. The original hast plants were oat, barley, rye and wheat 

wit h obviou s symptoms typical for each species. 

Two success ive transmission cycles were made. Formost isolates all of 

the following aphid species were investi gated Rh'Jp· o ~::,,hW11 pa.,.;: , s ·to 

bion avenaP. ,\ e,:;;opolooh ;W"I diy,;,c..:un , Ne"l;opcZo rz:u f e tue~ - and . hol"a~o

s~pnwr ~a ·d; . For the other iso lates, onl y the first two speci es were 

used. Testplants were barley varieties , either Blac khulles or Gerbel. 

Results and discu ss i on . No significant differences in transmission 

rates were observed between the isolates . The aphid species used gave 

the following average percentages of infected plants: Rh . pa "i 90%, 

. avenae 62 and A. d-:·1•. odwn zg;; , respect i ve l y. With M. f e r:ucae and 

Rh. maid~ , positive transmission occured only erratically. 

We found that all our isolates were transmitted non specifically and 

reacted with the available antisera (Guge rli and Derron 1981). In 

conclusion we expect that virus identification in Switzerland can be 

done by immuno assays with our antiserum. 

Lit e rature: Gugerli P. et J. Derron, 1981. L'epide rni e de jaunisse nani

sante de l'orge dans le bassi n lemanique, Revue suisse 

Agric. 13, 207-211. 

Details will be published in Revue suisse d'agriculture _l§_ (4), 1984. 
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R.T. Plurr;::i , E.A. Lt ~:,cn , R. A. G~tce~.:.c~ 

Ro t...>-iamsted Experir:.ental Statio:. , Ha::-~ -_.:-._:.e:1, Eerts. , UK. 

L. Torrance 

Ministry of Agriculture Fishe ries and Fe od , Har;€.cc:, Laboratory, 

Harpenden, Hetts., UK. 

Infect ivity testing and barley yellow d a rf virus eoidemiology 

S1 r.ce 1969 a late aphids that are po tential vectors of barley ye llow dwarf 

v ir s (BY !JV) have been te sted fo r t. e.:. r in L c tivity b y catch!.;ig them a .:.·,e 

i::-C allo·,.,.:.:.c; th eo to feed on oa t t e s t plants. Rest:l ts have allowed t ~c 

de,e_c~~e . of a s ystem f cr f o : ~~~ s t .:.ng the nee~ t ~ ccr.trol BYDV in a ut".l:ln 

sown c e r eals , as well as incre-~1ng our knowledse o ~ vir~s epidemiology and 

a ~hid ph1:::iology . 

~erials and Methccs 

Aphids were tra p cd , identifiL- a nd tes tec as dcscr:~ed in Plunm (1976). 

The trap w~s sited 10m from the trap of ~~e Rctha.msted Insect Survey (RIS) 

op erating at 12.2m above ground and wa s surr~~nded by arable crops. The 

c ~tc~ir.g j r was mcdified by cr.:.11 .:. :.~ hol es in its base a:id inserting fib re 

wicks t o conduct aw y a n y moi s tur e from rain or mist. The trap was emptied 

twice daily a t approximately 9. 00h a nd 16. 0Cr.. Tt f o llowing a;hid spec ies 

were identif ied and tested. Rhoca l os .:.. ohum insertum, R . maicis , R. padi , 

Sitobion avena e, S . fr gariae, Metoooloph.:..uc dirhcdum, and M. festucae. 

The sex of each aphid was determined, the nurnber of progeny that it produced, 

and whether it survived the 2-3 day test feeding period. 

Virus infection was identified i n s everal ways; a) by symptoms in an oat 

t e st plant b) by a serological t es t of the test plant using enzyme

linked i mmunosorbent assay or iomuno- specific electron microscopy c) by a 

test of the aphid using the fluorescent modification of ELISA (Torrance & 

Jones, 1982). 

Results and Discu ss ion 

There are usually three distinct migrations of cereal aphids each year. A 

small migration in spring, presumably from overwintering to sumrner hosts, 

usually of R. padi but often M. festu cae is relatively comrnon; a larger 

migration in July, principally of aphids leaving the ripening crop, the 
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n~~ =s c: eac. ~~eciLs r eE:ec:.ing tt ,:r rel a ~ive ac~n·~:1c e on t ~e c~~~ s ; 

a~c c:: e~ t:-. - lar;es :. oi;r~t~o~ in Se;t~~e r ~d Oc::.c~e r o: a;r._cs 
re:·...:::::.:.:1c; to t:-.c:.::: w:.::-.~"::- hos:..3 ; th i~ ::iis::: :..:..on i al:r.c :; t ex c : ..:.s:.'1 ly c:: 

R. ~~c1 and R. i~ se~: ~ -

Spr i ng . The d a tes c: first ca; t ure of c ere a _ feeding aphids in the t r a ps 

of L~e RIS and the 6.::! t e of fir s t capture of an infective indiv~cu_l cf 

ea c h s; cies gave a s irnilar pat t ern each year, even though the time of 

year d:.:fer ec. . 

The c:•::: a..., da tc ( 1963-83 ) of c .J.pture o f t.he first and the first infect _:_ ve 

R. p .... d.:. , S . a ·;e ·""e ar...: M. d .:.öcdu:: is g _ , en in Table 1. 

R. 

s . 

M. 

Table 1 

D : e of first capcure and f:.rsc i fec: :.~e R. padi, 

s. av8:1,H! and M. d irhc':.:..:n (1969-eJ} 

First C.:1.::;t:.1r_ First. In fective 

pcö i 19 y 30 M.}y 

avenae 23 May 19 June 

dirhoc:.:.... 3 June 6 J uly 

l!'!t~ ~, l (c.:l.ls ) 

11 

27 

33 

The ti.!:;e of occurrencc of i:::fect ive aphids was r eflectec i. th e.xtent o: 

infection of crops sown at different times in t he Spr ing . Crops sc~n in 

l u~e April er May had 2- 4 t i.ce s more i:.fec_·c by BY~V tha.n crops soi,.r.; in 

a r l y March and also generally had larger aphio p lations (J fu<.yn & 

Plumb, 1983}. 

Summer. The weekly proportio. of infecti v e aphids can be a guice to t.h e 

p roportion of crop in fccteä , but it i s i cfoss:.~le t o a ttribute the origin 

o f thü i. f ective aphids t o spring or autumn-sown c ereals. 

Th e r e l ative importance of the different aphid vec tors can be asses ed 

anc shows wide variations from year to y e r. This usua lly re utes t o the 

mo s t pre·,alent virus strai :.s which differ in the severity of the darr:.:i.ge 

t hey ca u s e as well as in t he efficienc:/ wit.\ which they a r e trans:i.i.t~ed by 

different vectors. (Tab le 2 ) . 

Autu.:::., . A comparison of the r esults of testing aphids by the rr: d ified ELISA 

o r L~ c feedi ng t es t in 1982 gavc the r esults s hown in Table 3. T~ere are 

large discr epa~c~e s in the proportion of a Fh i s des ignated as i n fect: ve but 
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Tac:e 2 

Percentage transmi ss ion c f sy;:r: "-Y a:: i.d ve ct .:,r.3 i:1 198 1-3 

1981 1982 1 %2 

Rhoc : C 5 i:::: ·2--n spp. 4.8 2 . 7 1. 1 

S i tcb:.o SFP · 9.7 4. 1 2.7 

M. d:..:::-!":cdu:::: 0 4.9 5 . 2 

M. f est:.1c.1 0 2.5 5.3 

t~e lerg~s ~ differences, as might be expected, were wh en fewest aphid s 

were c .... ug •. t. . 

Tabl e 3 

Co=pa:::-~so n of i:1fect:vity moa süre1 b~ f luorcgc:1ic EL:SA 

a~d direc t f eedi:1~ tcsts . 

% infective 

We k Feed.:.:ig E:..IS,\ • 
bcg-inn.:ng 2X P<0 . 01 

30 Aug 8.7 0 20.5 

6 Sept 0 0 0 

13 10.0 3. 5 26.3 

20 3 .0 2.9 8.6 

27 2.6 2.9 13. 2 

4 Oct 3. 1 2.8 8.3 

11 8.0 21. 1 31.6 

18 2 . 6 4.0 4.0 

25 11. 5 1. 8 12.7 

1 Nov 0 0 50.0 

P<0.001 

0 

0 

14 . 0 

5.7 

7.4 

2 . 8 

15.8 

4.0 

3 . 8 

30.8 

* The figures given are based on the definition of a positive reaction as 

ei Lher twic e the background (2X) or significantly greater than it at 

P<0.01 or P<0.001~ 

In 1980 the concept of an Infectivity Index was i n trodu c ed. This intcgr a ted 

three of the principal influences on BYDV infection of t he auturnn-sown crop. 

(i) Aphid mmbers 

(ii) Aphid infec tivity 

(iii) Crop growth stage 

Each week from 1 September t he number of aphids caught in the RIS trap is 

multiplied by the proportion found tobe infect i ve. Few species other than 

Rhopalosi? hWI: spp. are c augh t . For this genus infectivity is determined 
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for all spec ies b u t only numbers o f R. p i are used in t h e c a lcu la t ~o~ o f 

the I ndex as t h is species has t he g r eate s t po tential for s p read i n g BY~ i n 

the crop. A total weekly Index is obtained by add ing the separate s ~ec~e s 

indice s and a cwnulativ e index is produced as in Table 4. 

Tab le 4 

Cu.rnulative weekly Infectivity Index in autu~~~ 198 2 

Crop s own in Infectivi ty Index on 

week beginning 5 Sept 12 19 26 3 Oct 10 17 24 

Sep t 2 2 86 93 102 11 7 12 9 13 ' 

6 0 84 91 100 11:: 127 L 2 

13 84 91 100 1 5 1:7 1~2 

20 7 16 3 1 43 46 

27 9 24 36 41 

4 Oct 15 2 7 32 

11 1 2 17 

18 5 

25 

31 

145 

143 

14 3 

59 

5 2 

4 3 

28 

16 

11 

Fie d cxpe~iocnts ~ at t ested the e::ects of pesticides appl~ec in t he a u t umn 

t o wheat , oats and barley crops s own at di:fercnt t i.mes f~om Sep ternb _r -

December, showe d t hat crops which gav e an c:::inooi c r esponse had an In:ect·vity 

Index of 50 or more. This figure is now used as a guide to which cr~ps will 

need a pesticide treatment and pro v ides a rational basis for pesticide use . 

The threshold of 50 applies to Rothamsted and seems generally a ppl icable to 

East Anglia. Bowever, it was clear that other regions would ne ed to establish 

their own thresholds andin 1983 nine sites obtained data for t h e calculation 

of the Index . 

The method has demonstrated its value for BYDV infection of cereal cröps in 

Britain but has potential for use with other virus/vector/crop combinations. 

References 
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S.J.I . Hol:nes 

West of Scotl nd co~~e e of Ac; r i cult.ur~, uc:i.ncr•Ji 1.:: , Ayr , 

KA7 SH'w' , Scotland 

Barley yel low dwar f vi r us in r y egrass a~d w1nc r bar l ey in the west of 

Scotland 

I NTRODüCTION 

Perennial ryegrass (Loliu:n perenne) is th~ predominant crop in the 

west of Scotland, where it gro ws vigorously in the mild, wet climate. 

However, winter barley has a ss umed a significant hectarage in the past 

five years, and continue s to increase rapidly , being s own largely into 

ploughed gras s land. On the evidence of the e xperience of other areas with 

a similar agriculture (e . g. south west England) this is a setting for a 

BYDV problem. 

In the work reported here the enzyme-linked immu nosorbent assay 

technique (ELISA) was used extensively to investigate the inc idence of 

BYDV in ryegrass and cereals . Same of the results o bt ined since 1981 

are described. 

MATERIALS AND M.ETHODS 

Enzyme-linked im.munosorbent assay 

Th e t e chnique used was essentially that describcd by Clark & Adams 

(1977). The coating immuno-globulin was used at 1 µg / ml, and conjugate 

(with alkaline phosphatase) was diluted 1/500 to 1/ 1000. Substrate 

incubation (p-nitropheny l phosphate) was for 40-60 min. at 20°C. 

The two antisera used were kindly supplied by Dr. M.F. Clark of East 

Malling Research Station. One of these had been prepared against a strain 

of the virus which had a seve re effect on cereal growth, and the other 

against a strain whi c h had a mi l d effect on cereal growth. 

As the effect which the majority of strain; identified in grass had on 

cereal growth is unknown, they are referred to as severe-type and mild-type 

on the basis of the antiserum with which they reacted. 

BYDV infection of ryegrass plots 

In May and August 1982 plots of grass sown in 1980, and measuring 

Sm x lm, were divided into 10 equal sub-areas of lm x O.Sm and from each 

were collected 10 symptoml e ss leaves. These were tested by ELISA. 
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BYDV in:ection of f arm c~ops 

In May 1982 a 2 h area in eac h of 13 farm crops of L. peren ne was 

divided into 15 sub-areas and from each were collected 10 wide ly s paced 

symptomless leaves. In July a 20m x 20m are in six of the crops wa s 

divided into 16 sub- ar as and 10 symptomless le ves werc collected from 

each. All the samples were test ed by EL SA . 

RESULTS 

Foliar symptoms and BYDV infectio n 

In 1981 and 1982 foli r symp t oms in 1980- sown plots we re most 

frequently seen on tillers which we re apparantly growing vigo rously. 

In 1981 mild-type BYDV was d e t ected in 18 of the 20 samples of 

L. perenne with foliar symptoms which were tested and found tobe i nfected. 

Severe-type BYDV was found in only five of these. In L. multiflorwn all 24 

infected samples with symptoms contained mild-type BYDV, whilst seven were 

infected with severe-type BYDV. Approximately 40% of symptomless plants 

were infected, mild and severe-type strains occurring with roughly equal 

frequency. 

In 1982 all but two of the 81 samples of L. perenne and L. multiflorwn 

with foliar symptoms which were tested contained mild-type BYDV. Severe

type BYDV was found in 30 of the samples, but this increase in incidence 

compared to 1981 was only in proportion to the increase in the general level 

of infection in the ryegrass plbts . Of the 120 symptomless samples tested, 

53 were infected with severe-type and 37 mild-type BYDV, giving an overall 

infection of 61%. 

Extent of BYDV infection in 1982 in plots sown in 1980 

By May 1982, about 18 months after the plots were sown, cultiv~rs of 

all three Loliwn spp were extensively infected with BYDV . Infection had 

further increased by August (Table 1). There was limited evidence of a 

difference in the susceptibility of grass species to virus infection with 

L. mu ltiflorr.A.171 being l css seve rely affected than L. perenne or L. perenne x 

hybridwn. 
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Table 1. BYDV infection of 1960-sown p o s in August 1982 

NL!mber of sub-areas (max. 10) 

Grass Severe Mild 
Total Cul tivar 

species -typ -type 

L. perenne Fortis 6 10 10 

L. perenne X August a 8 4 9 

hybPidwn 004 / 6 6 6 7 

L. multi flo rwn Tet.ila 4 0 4 
008/7 4 3 5 

BYDV infection of farm crops 

BYDV was detected in samples of L. pe~enn e from all 13 fields examined 

in May 1983. Between one and 12 of the 15 samples per field were infected , 

but there was no consistent association between sward a ge and infection 

level. When six of the crops we.re re-examined in July the presence of 

BYDV was confirmed, and, on average, 50% of the samples were infected 

(Table 2). At both sample dates severe-type BYDV was the predominant strain. 

Table 2. 1983 field survey - secondary sampling - July 1983 

Number of sub-areas (max. 16) 

Year Severe Mild 
Total % 

sown -type -type 

1982 4 0 4 25 

1980 10 10 63 

1979 8 0 8 50 

1979 9 9 56 

1978 8 5 9 56 

1977 3 3 6 38 

Mean 7.0 1. 7 7.7 48 
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BYDV in winter b rley 

Typicdl symptoms o f BYDV appe nid in 1 te October 1983 in many crops 

sown directly after grass in l ate Augus~ and e rly September. Grass 

turve; left on t he s o il surf cc wcrc ex er.sive ly infected wi th severe-type 

BYDV (19 / 25 tu rves e x,J.lllined), ar.d tr. y also provide a source of 

virul iferous alate Rhopalo'iph/,Q"/ p ~i. In one crop infection reached 100% 

by late November and 15-20% of th e plants died in November and December . 

By March 1984 it was evident that several c rops would not produce satis

fac tory c r o p s, and the decision was made to plough-in. 

Little damage was seen in crops so •,m after cereals, and the infectivity 

of migratory aphids in the autumn wa s low . 

DISCUSSION 

The effect of the rapid and widespre ad infection of L. perenne by BYDV 

on grass p roductivity and longevity is undetermined, although reports 

elsewhere (Catherall, 1963) suggest that damage can be severe under certain 

conditions. However, the damage s een in winter cereals resulting fram 

BYDV infection leaves no doubt about the importance of L . perenne as a 

source of those strains of the v irus which can seriously affect cereal 

growth, and their principal vector R. padi. Damage to winter cereals in 

1983/84 was not confined to the west of Scotland but occurred for the first 

time in eastern and northern areas of the country, serving a timely reminder 

that even at northern latitudes BYDV is not a disease tobe ignored. 

The ELISA technique is proving an invaluable tool for the study of the 

e pidemiology of BYDV in reygrass, but must be regarded as a useful adjunct 

to biological tests and not a complete replacement for them. 
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varieti es to 

: ru s ( BYDV) • 

T'. e d.:f.:erential .:nteracUo. bet·.,een small grai va r .:.e ies to 

isolates of BYDV is pro bl y no an unco. on phe .or.ienon . l t 

ha been mentione ~o~ v~ ri e ies or breeding l:nes of barley 

and oats by , amon o . er.:i , Roc . o·.1 (1 969 ), Jo nes and Catheral l 

(19 O) an Gill a .. d Bucha .. o. (1972 ), and Eweida et a l. (1 98 3) 

de onst~ate si.ila rela t ion~~ips with oats a nd maize. 

In my material it was su ficien tly eo on to cause 

d i ficulties in earl y wo k on scree ning breeding l i nes of 

barley a~d oat for toleranse o B~DV . This made it ne ce s a ry 

o atteo t a more act iv e search for and selection of virus 

strain~ suitable for a a r ticu l a r use. Some excperiences and 

results from this work wi ll be pr e s ented here. 

Tabl e gi ves the results of an experiment where barley cv 

Lise and oat s cv Blen a were inoc u l a t ed on t he 1- 2 leaf stage 

with three vir us iso la tes that were all most efficiently 

transmit ted by the aphid Rh ooalo si phum padi . The p l ants were 

har vested 5 ,ee ks after inoculat i on, and the results ar e given 

a fresh wei t of plan ts in per cent of un inoculated control 

plants. 

Table 1. Fresh we ight of plants in oculated with three isolates 

o f BYD in% of unin oc ulated p l an ts. 

Isolates 

636 637 638 
Bar ley cv Li se 67 46 30 

Oat s c·J B_enda 44 57 75 
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This ex:---er:::ie. t e .. o. =-~r1:.es a r e_a+.,:..o .sr.:.. be twe e n , .'..!--.1s 

iso l a tes and host pla : va:-ie:.ies •,:r.ic:. was ·, e rJ c orn mon a ... o. g 

the i solates te-te : ::- eas:n seve r e~ J to barle y is r ela ed 

to d ecreasi~g seve ~i y in oa - and ice ver_ . As seve::-e 

i so ates are e e S Se_ :' f t O d :._ S -, i ... 1_:i ~ . . b et r € e !l h i g h a . 

mode rate tolara .ce , hese f:.g· ::- es ·:i __ also .:.nd~c~te tha „ a. 

isoL:i.te whic is sui table f or scree. :..n 0 for BY"" ' - olera . ce in 

ba rley rnay not be equa l ly ef:i i1=L:, in oat.~ . 

In the experi ent refer r ed in ta ble? the sa~e i r ~s i soletes , 

tog ethe r with a fo r th is o _a+.,e (i sola e 74), whi ch was 

pr eviously 

i n ocu lated 

rate~ as ' ld o~ a ll varie es test ed , wer e 

to fo r ari eties e ac h of barle y a .d oat . The 

v a r ie tie s we r e chosen fo::- va rying l ev e ls of tol e r anse ba s ed on 

ea r lie r expe r· ence an on in f oroa ti on fr orn th e litte r atu r e . 

The expe r i r.:ent was pe r fo:- e · in the sa .e way as the 

befo r eme n tioned and tr.e r esul s are preser.ted in relative 

n u mbe r s . 

Ta ble 2 . Fr esh weight of pJ. ants inocu lated with fo ur isolates 

of BYDV in % of uni ocul_a t ed pl ants. 

I solates 

63 6 637 638 74 
Barley : 

Lise 6J 53 41 80 

M0ya r 73 70 56 82 

CI 96 54 105 96 98 106 
CI 666 9 12 20 69 

Oats: 

Ble nda 47 58 60 98 
Titus 72 92 94 106 
Pol 94 98 99 86 
Alb ion 86 98 84 106 
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The rea c:ion s of the variet:es Li e, '. yar , !:Len-e. , Tit us and 

P o l on inf e cti on wi th iso_a :es 6.,,c , c37 , 6J8 foL„O\Ted the S a !;l~ 

pa ttern as f or Lise and Slen a i . ta 1:-Jle 1 1 alt .oug ' . the 

reactions of Pol and par: y o ~itus ~e~e ~~ld Ji:r only 

insignifican t di ffere:ices . CI /r;; uas h.:ß. :...-; tolera t o all 

three isolates. CI 666 was muh da~aged by all ttree isolates 

but the rati n of the i so ates fo se erety on r.i varie:y 

was op?os ite that on the t~o o:ne. ba~ley var:eties . Thi~ 

pattern of rea c ti on ha s bee r. very1~~ se,eral t:~es wit~ 

similar virus strai:1s , a nd is t .. ·s an ex ple of di !_ _rer. ial 

interaction be tioleen 1irus is ol ates e. .. varieties of arley . 

Although milder in Blenda r.an a y o the oth e r isolate s, 

isolate 74 was not severe in any of the a·ley varie ies , an 

thus did not follow the t rend frorn the other three isolates in 

this experi~ent. Similar isolates g: ~ing only ~ild or no 

reactions in all varieties t ested were isolated scve al time~ . 

Pairs of strains which wer e t10derately severe in bo . Lise 

barley and Blenda oats and for wh i no differential 

interaction co uld be demonstrat~d were also fo nd , t a 

isolate being very severe on both Ble~da and 

encountered during this work. 

ise was not 

A. T. Jones and P.L. Catherall in Ann . appl . Biol. 65 ( 1970 ) : 

147-1 52. 

C. C. Gill and K.W. Buchann on in Ca.n . J . Plant Sei. 52 (1972 ) : 

305-309 . 

H.F. Roch ow in Phytopath olo :; 59 ( 1969): 1580- 1 589 . 

M. Eweida et al. in Phyt opath . Z . 108 (1983) : 251-261. 
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M. Eweida, Kerstin Ryde n a nd K. Lindsten, swedish Unive rsity 

of Agricultural Sciences, Department of Plant and Fores t 

Protectio n , P.O. Box 7044, 750 07 Uppsala, Sweden . 

Studies on field variants of barley yellow dwarf virus in 

Sweden 

Barley yellow dwarf disease is frequently a great p r o b lem in 

spring sown cereals in Sweden . The most impo rtdnt a ph id spe

cies which transrnits the disease is Rhopalosiphum pad i 

(L . ) . Sa me years, however, Sitobion avenae (Fabr . ) ha s the 

main role as a vec tor. The size of populations and behaviour 

of lL_~ in Sweden are rather well known, but sirnilar in

formation about S . avenae is lacking . 

In 1982 and 1983 experirnents we re carried out to establish 

the exi s tenc e and frequency of different isolates of barley 

yellow dwa r f virus (BYDV) in Sweden by using ELISA and aphid 

trans rnission t ests . Samples of cereal plants with syrnptorns 

of BYDV were coll e c ted rando mly frorn different parts of t he 

count ry . Antis era against two known isolates of BYDV , one 

mild and one severe, were used . The former isolate (27/77) 

is transmitted specifically by S. avenae and the latter 

(39/78) is transmitted much more efficiently by R . padi than 

by S. avenae. R. p di and 5 . avenae were used in the trans

mission t es ts . 

In 1982 the dorninating aphid species on cereals was R . padi. 

It was shown by both ELISA and aphid transmission tests that 

virus isola t es similar to 39/78 were cornmon and that the 

frequency of isolates simi lar to 27/77 was very low. 

The results obtained in 19 83 were in contrast to those in 

1982 . The dominating aphid species in the fields was S. ave 

nae and the most common v i rus isolates were similar to 

27/77. This situation resembles that of 1977 when mainly ~ 

avenae specitic isolates occurred . 
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W. Huth 

Biol og isc h e Bunde sans alt f ür and- un d For s twirtschaft, 
Ins t itut für Vir uskr8nkh i t en der Pfla nzen, D-3300 Brau nsc hweig, 
F. R. German y 

Econornic~l importance o f Barl ev vell ow mosa ic viru s in Cermany 

I n som~ reg ions of the Fed eral Rep u blic of Ge r a ny barley yellow 

mosa1c caus ed by Barley ye llow mosa ic v i ru s ( BaY MV ) is the most 

i mportant disea s e on cereals. lt has b e cn 1dent1 fied 1978 ( Huth 

and Lesemann, 1978 ) and was foun d at f i rs spec ially in areas 

where pr edom inantly barley or cer e al s has bee n grown. In these 

areas BaYMV occured probably since at le ast 20 yea rs or more. 

Since nearl y 1960 Farmers observed the a ppearance of yellow 

patches in fiel ds of au tumn sown barley. Th se pat ches appeared 

again at the sa me pos1t ions i n field s when years later barley 

has been grown r epeat d ly. Whereas 1978 only a few fields were 

known showing s om patc hes of diseased plants now in some 

regions large ar eas are entirely infested by BaYMV and we are 

afraid that in these ar eas barle y could never be cultivated 

any langer. From observations in Lower Saxony and Northrhine 

Westphalia, it has been es t abl1shed, tha t more than one third 

of the ara ble land are i n f sted by Ba MV (Huth, 198 ) . From 

the d i scovery of the viru s i n North-Germany as well as in South

Germany, which are situat e d outside t e main spread area, we 

assume that nearly one thir d of the arable land in Cermany is 

endange r ed t o become infested. Rapid spread of the virus is 

enabled by so il-transmissibility. Vec tors are Poly myx a graminis 

(Toyama and Kusaba, 1970, Macfarlane, 1982), and as Zerlick 

supposes (pers.communicat. ) po s sibly some further soil fungy. 

Spread inside fields is facilitated b y machinery and conse

quently virus-contaminated patche s are at First elongated 

along the line of cu ltivation (Huth, 1984 ) . Machines a ls o 

easily carry virus-contaminated soil from field to fie l d . If 

the tran s mitted soil contained only a defined small number of 

virus-bearing spores, it la sts mayb e 5 to 10 years or more un

til small virus infested patches will be recognisable in barley 

fields. 

One of the most important carrier seems tobe the wind. 

lt has not been proved, but w suppose that soil dust conta

minated by virus-bearing spor es , blown by high winds, can be 

drifted not only to neighbouring fields but also over lang 
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d istances . Sam imes a spontaneo u s app e ar anc e of l arge 

virus-infes tcd patches in barle . fields have bcen obse r ve d 

whic h have been enr1ched by • ast e s oil from sugar ref1-

neri s . lt shows that virus-bearin g resting Spores of the 

vect or ob v i ou s ly survive s o me year s in wast e soil. 

lt is unli kely th at the vi r us is s p r~ad by s tr o~ be

cau s e viru s es are rapidl y inactivated outside the vectors . 

Seed-transmi s sions have not been observed but it m1ght be 

po ss ible that a ver y few kernel s could be contaminated b y 

soil-particle s contaminated b y viru s -bearin g spores. This mo d e 

of transmi s sio n sh o uld be unimport a nt . 

S ymptom de velopment depend s an several f act ors from 

which the temperatures seem tob e one of the mos t important. 

In gene r al low temperatures promote the appea ra n ce of mosaic 

symptoms and esp ec ially temperatures below 5° C lead to yellow 

di s colotations of leaves of infect e d plants. Sy mptom de velop

ment is di sc ontinued at temperatures of more than 15 to 18°C. 

Temp e rature s influence al s o th e growth of i n f ected plan s . 

Under mild cl i matic conditions cultivars li k e Son J a , Augus ta 

or Dura in general are less damaged and often app ear s y mptom 

less in later development sta ges . During relativel y low temp e 

r a tur es in the whole growth period, sometimes plan ts reach onl y 

h a lf the length of hea lth y pl an t s . The refore in th e eas tern par t 

of the r eder a l Republic of Germany infected pla n t s are mostl y 

more da mag d than plants growing in the we s tern part . The re

lat i vel y high temperatures in England mi g ht also be th e rea s on 

for the fact that there the culti var Sonja does not show sym

ptom s . The degr ee o f damage is pr oba bl y also influ e nced b y the 

number of virus -bea ring s pores of the vector in the soil 

(Z er lick , per s . comm un. ) . If th e fi e l ds ar e infe s t e d for a 

langer period of time, than th e more v irus - bearing s por e s 

occur in s oil and the more often barle y roots can be contami

nated by them. According to the number of contaminat ion s, plant s 

pr od u c e mo re or le s s strong symptoms . Obviou s ly b ec a use of the 

low rate of spores in sandy soil and the resulting low rate of 

root contaminations plants are l ess damaged than if the y are 

growing in cla y cont a ining he a v y soil. rurthermore the sowing time 

a l s o seems tobe import a nt for the strengths of sy mptoms: th e 
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earlier barle y i s so~n in autumn t he strenger the damage and 

the mo re o ften r oots can r epeat dl y b contami na te d by s pores 

over a long peri od Mh1ch r esults in a h1gh 1 ~e l of vi r uses 

already 1n yo ung plants . 

Bes ides of growth r e d uct 1ons, also lasses of kernel yi eld 

are mostly conseq ue nc es o f in f ect10 s by BaY MV. Yi eld red uctions 

depe nd on several factor s suc h as tc mperatur es during the whole 

plant development , lev e l o f virus- bearing r est ing spores in 

soil , as ell as barley c u ltiva rs . In so me are a s also type of 

soil and s o wing time seem tobe important fa c ors . 

Virus-in f ected pla nt s , esp ecially of h1gh l y s us ceptible 

culti vars , are sorrctimes killed during l ong lasting frosty 

periods and the yield of the surviving plants can be reduced 

to 20 % of suc h of healthy plants. Othe wise during lang lasting 

high temperatur es beginning in April al so the virus-1nfec ted 

plants mostly r ege nerate well, symptoms di sappear and yield 

reaches nearly the hight of healthy plants . The t able (Table l ) 

summarize the relat i v e yie lds of so me cultiv ars growi ng in are as 

with differ en t c imatic eo d1 tions: in Mellrich and Paderbo rn, in 

areas with in gener al l ow temperatures the yield is more reduced 

t ha n in Geldern an d Kle ve in the west ern part of Germany n ea r the 

b or der to The Netherlands with av rag ely mild climatic conditi ons. 

Tab le l 

Relative yields of som e culti vars of winter barley gr owing 

in different areas in Germany in 198 3. Fields were situated 

in the west (1), middle (2) and east part (3 ) of North Ger many. 

Geldern 1 ) Kleve 1 ) Mellri c h 2 ) Pa derborn 2 ) Sunstedt 3 ) 

Bir g 1 t ( =Stand ) 100 100 100 100 100 
Tapir 41 54 56 
Dura 35 36 
Sigra 16 31 52 
Mammut 18 28 40 
Gerb c l 72 73 10 29 
Vogels.Gold 27 
S onj a 62 6 0 58 
Augusta 76 79 
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Yield l ass e s cau sed on fi e lds en :r~l 1nfest ed by 

BaY 1V can be avo 1ded only b, gro~ing re s istant cultivar s . 

A present there are n ine cult1uars kno~n tobe resistant . 

lt 1s t obe e x pe c ed t hat in the n _ar f uture som e more re

sistant cultivar s 11 1 1 be a ailab l e. Rece ntly a lot of 

sources of resis tanc e to BaY MV ha ve been f oun d in barley 

samp les f rol7l so me gene banks ( Huth, unpu bl.). Further

mo r e in the meantime Fri e d t et al. ( 1983 ) were able to 

pr o d uce a lot of new barl e y lines which are r esis ant to 

th is virus . From these resul ts we conclude th at Sa YMV in 

Future would not la nger be a pr oblem in Germany . 

Accord ing to l ast infor mat 1ons ,e are surc that in 

Germany the re are more than tw o ty pes of soil-bor ne barley

infecting v iruses which prod ucP the s a me sympto ms but are 

different 1 n so me re s pect s ( Huth , Lesema nn and Pau l, 1984). 

We are afraid , that at least some of the cultiva r s resistant 

t o BaY MV are not r esi stant to t he others . 
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R. T . P _u •. ~ 

Roth n s t e·i E:<_;:::eri;ne ::t.,_ Sta :..:.on, r! c. r_;,e nce :1, He :rts ., U::< . 

T~ e ef~ ~cts of t arl ey yellow mo s ~ic virus on t he co~oonents of yi e ld an 

inte r " ct.:.o r: s be t-..,e e n vi:r;.2 s in:e ct.:.cn a nd i:ifection by Polymyx a graminis 

I. trc cuc-::..1.on 

Ba rley ycl l ow mo <1ic virus (Ba Y:. ) is now k~o;.m tobe wi espread in Britain 

a n d causes obvious dam3S - to ma ny of the comrnonly grown a Jtumn-sown 

culti'vars. However, me a. s ;.ir~oe ~ s of the lasses that infection causes are 

d i ffic lt t o determin b e cause of i nte ractions between seil, virus and the 

f u gus v e ctor and beca ~se i~fe ction wi thin a field is often patchy. The 

effect of v iru s alone ca be measured by comparing the yields of plants 

manually inoculated with or without virus but plants are not naturally 

infec ted this way and the infection and movement of virus from roots to 

foliage may be integral to how it has its effect. The results reported here 

compare the effects of BaYMV and P. graminis on cvs Sonja and Maris Otter. 

Materialsand Methods 

Field experiments were made near Rothamsted on private farms that were 

known to h ave Ba YMV in:ec ted s o i l. Plants for measurements were collect d 

from these experimental sites or from commercial crops found tobe infected 

with BaYMV . Spring barley cultivars were tested by sowing in October in 

boxes containing seil from a diseas ed site. Plants were scored for symptoms 

and the components of yield measured on all infected shoots and an equal 

number of randomly selected symptomless shoots. 

Results and Discus s ion 

Exneriment 1. Winter barley cv Sonja was sown on 23 September and cv Maris 

Otter on 2 October and 3 Novemb e r on a field that had grown a uniformly 

infected crop of Maris Otter the previous season. BaYMV was recorded on 

a random collection of plants at monthly intervals until April and 

Polvr:i yxa graminis was scored on washed roots in February, March and April. 

A 0-3 scale was used to score P. graminis; 0 no cystosori present; 

1 = one or two cystosori; 2 = several clumps of cystosori, 3 = many 

cystosori, sometimes merging to form black areas on roots. The results 

are given in Tables 1 and 2. 
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T.:ib le 

I n f ec -:ion by B.i'::'1-:v i n cvs Sc :-:j .... a::d Ma.ri s Otte ~ 

So nj a 

<1 

<1 

0 

4 

4 

6 

4 

% BaYMV 

M. Otte r 
( 2 Oct) 

<1 

0 

25 

27 

88 

96 

92 

M. o t ~e:: 
( 3 ov) 

0 

0 

32 

48 

20 

The difference in susceptibility of cvs Sonja and Maris Otter usually 

found in British conditions is clearly shown , as is the e ffect of sowing 

date on infection of the very susceptible cv Maris Otter. Thcre was little 

difference in the proportion of infected and symptomless p lants showing 

cystosori of P. graminis. However, it was more likely that an infected 

Sonja plant would b e infected with P . g raminis and wo u ld b core sevcrely 

infected than a symptomless plant . 

Table 2 

Infection by Polymyxa graminis of BaYMV-infected 

and symptomless plants of cv s Sonja and Maris Otter 

% infection with P. 9:raminis Severity of P. graminis 

Sonja M. Otter M. Otter Sonja M. Otte r M. Otter 
(2 Oct) (3 Nov) (2 Oct) (3 Nov ) 

BYMV 0 BYMV 0 BYMV 0 BYMV 0 BY!W 0 BYMV 0 

9 Feb 100 67 100 75 4 1. 0 0.8 1. 0 0.9 0. 1 

10 Mar 92 84 8 4 100 9 0 1. 3 1. 2 0.6 0.6 0. 1 

9 Apr 100 92 92 100 35 20 2.0 1. 2 1.0 1.1 0.4 0.4 

In February 100 plants of cv Sonja and the 2 October sown Maris Otter were 

dug up, their roots washed free of soi l a n pot t. ed up in a soilless c ompost 

and gro wn to maturity in an unheated glas shcusc . Too few plan ts of cv Son ja 
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s howed syt.1;c.c.:s to a:..lc·..: v „1-1d cc::1fao.sons but. th~y we„e pcssib e fo „ c·, 

M~~is O c.er as 76 showed s~r.::i;c.c~s (~ab e 3) . 

Tab_e 3 

The e::ects of BaY:1V on the com?onents of yi eld of cv Maris Otter 

I :;.:ec tec. 8ealthy XlOO Heal-:,;r: - infected 
Healthy 

Shoot Nu:::be?: 10.0 10.2 - 2 . 0 NS 

Heig:tt (c:-i) 65 .2 85.7 - 24.0 .... 
Gr in Number 187 .3 200.4 - 6.5 

Gr.1ins/>?ar 8 . 7 19.7 - 5. 1 * ." 

1000 g wt (g) 27.7 30 . 4 - 8 . 9 

Yield (g) 5 .2 6.2 --1 6 . 1 

NS - not significa~t, * p<0 . 05, *•* p<0 .00 1 

All components of yield were decreased except shoot n~er and the larges t 

effect was on height which is SJperficially the easiest symptom to see 

at or near harvest. 

* 

* 

Experiment 2 . Bec ause no measurements were possible on cv Sonja in exper iment 

1 the e ffects of Ba YMV were examined on a differ e nt site two years later 

when scattered infection of cv Sonj a 'olas seen in March. 100 p'l an t s s owi ng 

Symptoms and 100 apparently hea lthy pl~nts were dug up from the same area , 

their roots washed, and then grown to ma tur i ty in the glasshouse as before. 

Components of yield were eventually measured on 95 BaYMV infected plants and 

98 without symptoms (Table 4}. 

Table 4 

The effec t s of BaYMV on the components of yield of cv Sonja 

Infected Healthy 
XlOO Health:;l - infectcd 

Healthy 

Shoot Number 3.8 4.9 -22.4 *** 

Height 46 .9 67.3 -30.3 *** 

Grains /ear 16.2 18.4 -12.0 * ** 

1000 g wt 48.6 58.7 -17 . 2 *** 

Yield 3.0 5.2 -4 2 . 3 *** 

*** P<0.001 
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I:1 t.h~s expe:-i::; :-.t a cc-nr;o .e. c: yi e l~ ~ere signi ficantly decreased by 

B Y'.•'.i' i. fectio, a .d all by g:- ,e - e :- p:-:,po::-~ion t~an in c·,. ris Otter . 

T~ co~d i :~o s ~e t~ee n the _xper1ccn:s ~ay have differed too much to make 

va.l_:= ccr.1!:-a::: so:1s FCSS ·::,1" bu t it cces see:i that ·Jhen infected cv Sonja 

is d.10a9ed by BaY:N as muc~ a s is t~~~~=~ more susceptible cv Maris Otter. 
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S . A. Hill 

Af:-ic•12.t1 :-31 Deve'!.o;-1°!'1t -::n Adv::-= r·1 ~:-·1 :-: 0
, 

H&r ~e rle~ _a :-a o ry , Ha r;en~e~ . ~ €~ --~ . 

Int:-od cti n 

Since t .e first outbr 0 2:.: !: wt=>:- e c -::, nfi-:-"1 ':'d i.n r.:<. in <;)Q(' (nill , S. A. &: 

8v·1. ns , E. J . ~2:', b· :-} e y ye ] l o· .. QSaic v ~r·:3 (;::,-:_':';:"./) ~os S:-' r 0 ad 

progressi vely into all the rna~ or wi n t":- o" rl~y e-o· .. ::. r. _ a rP. E s . Appeari n ~ 

Lrst i:1 c.c. ~t Ang_ · [. c,.:,d Cxfor sh ·r-= ... sp 0 „d i n 198 " t o the Sou th We ..: t 

of Enfl3.nd , in 19e2 int"' t ne .'ortn 4 , 3cc „ Gnj and la tterly has been 

c onfirrned in the Sout .. - ü.3s t. ""·c!-- y,e r si , ila r numbe rs of new ou t br~Hs 

are confirmed as the virus invades n"• ~r-= .s 2nd ~c mes esta b lishP. . • 

w'hilst the means by ,,..i,.:.ch t ::~ v iru. w~s first i ntroducAd to U. Y. 

C„r obably three or f our ye& rs pr 4 "r to 1 ::.e , ) i~ u n,:ertai n, i ts sub<:e·r...;ent 

spread over long distances into new loc.i li ti '?s i s c le:. rly due to the 

movement of virulif~rcus cy tosori o1 t ~e ve ctor f uneus Polymyxa gr2~: nis. 

Control 

Follo~ing the discov~ry of t he d~ ens ~ a nu~b~r of uns uc ~ss ful att~~pts 

to c cn tro l it hGv~ been made . ~e. plou :- · ng s.s O:Jp sP.d t o mini . :. 

cul ti vati on reduc~d th~ s::,re-;d of t .. e d' SP-::s e but had no affect on i ts 

severi ty. Pre-cr::>p~: ne s r,: l s t~rilcnts did not r ~duc 0 dis 0 ö.:5 e i r.c dence , 

nor did seed dre ssings and spr:.ys o f m :.ci ·e . Wh i st l &t'7-s r:wn 

(No•,ember ) plots init~ally hc.d 1i:>s <: s <=? V0 ri:? v:;Us t ha n e - :--ly-so·,m 

(September) plots, by March al we r~ e1•,al ly tr.dly affected. Thus 

the only re~a :nine me ~ 

of resistant varieties. 

of avoidc:nc e cf f::;'I'..J V a.. :-- e ,::. rs to be the use 

Varietal reststance - initi ~- find~~ 

In trials in Eas t Anglia on 1 - nd ,li t-: ö 'vi. r ulifer ous Pol ymyxa pop u - tion, 

the Be. TI-' V resistance of po;ul.: r w~ ntt:?:-- br :-- _ey v2- rieties, s ome r e ; utedly 

resis t ar: t German vari eties and so ,e -.,;-:ic . ·...-e~e ne...-l y r ele&.s ecl, h ,-?. s bee n 

determined. Initial resul ts f rJm t ~es e t ri a s s ·.:.gges ted tr. :i t the v c. rieti " S 

tested could be grouped &ccording t o thei_r Ba YMV rea c tion and t :io. t ~uch 

groups a. pe&r ed to r e_ .s. t e tc t he oredi:-:e ;:" :-~,c :.. e (origi. n~ of t h"" 

v -=- r iety (see table 1 ). furthe r () C<;P.!"" V ' ir-:-- s':o.,e t~a as vo. ri e:ies 

differed in res ponse to .2a :}' I i n f oc: i: r. t · ... ey di: ~ered in t hq szime way in t ...- 0 i r 
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F'r ·ir. c e 

:iol!and 

t oler~nce of ow gr1;wi n~ t e'T'pP a. t 1::-~s . Tr.us t '"ie U .: . mal ting varieties 

wr~ .::: .. ar':! a1: v· r ' !; s :sc"';=ti ble , a ~e r:ct cold t . l<=?r:,r.t , and conversely 

t r."' mor _ viri..,s r 0 sist.:, nt Ge:-nI::.. !'1 br"?i v:. r ieties cE1n g-ro·,1 be tt.er in the 

coc_..,::- cor: 'tio s of 'orth~r .. Sl.l:?:"o;-e . 

In t~ree years cf tri~ls it bec~me ev-;~pnt t r.G t in colder winters the 

susce1t: i~i ty of some va rie t:~s . 2s ir.cr~~~e~ . In phrt i ~u ar, I~ ~i was 

much more seve :::-~ly affected in a c-, _d y0L :!:" and could not be regarded as 

r~sis ~ t . T.iis obse:vati~n rel at ~~ t o tt~t r e~orted by Huth (personal 

c 0r-ur.ir: · .. :.'Jn) in. · ... ·. :.. :.: v ::-: .:;oti"::":: were l PS:: sevarely affect Pd w:1en grown 

v.~r:. eb.1_ tr->!1&.vic · r a:t~!'" d' ff ~r ent F '=C r-o;;: ·ng 

t-'<"ri. Ot:~r hts bP"' t r.C? variety tr: '::.tiona~ lY gro-;vn in East Anglia for 

its use i n mal.i nc for b~er m~kinf . In contrast, in other parts of England 

va iet · t"S "~~·,1n f or a:ii .A~ f 0 ':!di .f; hcve been more wide l y grown. In 

c~nt~s t t c ear_i ~ obs~r7a t · o~s , field ex;Pr~e~ce in t hese different 

s:t1 . : -::,r" ar;.-"'~:-s t-- S"ff~~t t .· t the : ':?"' ti on o!' vari.eties t o EaY}tV 
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i nfe c ion c:.Y d. ;.'fer ::; c c0r-d:.:1g t 0 t . ·;&:ietal :-r'? - C:"' ?r~· r . V'.::. r- :<? i.·1s 

m&y a;::,~.s r r es:...:;t ·: ?: ~1c=-: g-:,.-:-. ~n 1: .. d ~· rev ir,i..;:=; :r cro:!;0 ·.r. ~.r: in:.~ ~ti:

t•' :: r-is Ctt~ :-, but susce ;:tible a:te :- i!'lf ': c"eci I =-~. Th:s d:~~:e:-<?. Ce:? in 

i n ex:.e :-i,.,<::-:ta_ -i t ~s . I!": t.s.b_e 2 t r:e :"i?.e!i .v~ ::-:~. a f<? 0: :-1:.-:~ s'"::·.,::lf. 

ßs ~:v syn!"toi"'ls duri :ig ec::.rly ~:- r : e is g::.:n~n tc 11:'..us ntP vc.-:<e a 

r eäct ions . R~su ts f:- om t~0. it~s a re sr.cnn, c r.e fo __ 3w~ . rar.y M~ri s 

Ott~r c,O?S (Cl 2.ct .:rn) c:!":d t 'r.~ ot:; 0 !" fcL ~w· nf a s~ :- i~s cf I[ri cr'J!='S 

( Recciinc;) . 't>ie v,:; ri~ti 0 ~ e:':-r:. r 0 . tly r % t c. · f:' 0 rer.tly .;t t ::e t-... ·') site= , 

with t he d:f~er~nces bet· .. ;~e t· .P as~t:?SS1F" ts f 1 :r11::1 c. : tt rr, w!'l : c~ 

r e _c.tes tc t .f' br ~ d:r." of t ·,...e · r:.eti 0 ~ n e :.cr gro :' · Th::..s c cnt ".'" :::.Sti:-i[ 

behavi ur is e v:d~nt i~ ~r. i :-~1~:r:r nu~c~:- c cc-r-e:-~i ~l f~ ~11~ ~d 

aff ects many other v ·, :-iet · . s . 

Table 2: V&riet:: '!. r %ction t ') ~·r,w at two si tes ·..it t'-: dif ~'? ~ t 

vcriet~l pre-cro :~g 

Variety 

Maris Otter 

Hal cyon 

~'.etro 

Igri 

Sonja 

Gerbel 

Panda 

Mor_x 

Athe!1e 

m<.:?s. ~ p ants infected 
+ 0 

Reqding Cl acton 

34 
26 

46 

49 

35 

55 

37 
5~ 

4 

97 

75 
73 

28 

18 

6 

2 

0 

Diff~ r e!1ce 

+ 0 ., 

+27 

-21 

-34 
-37 
-31 

-50 

- 4 

+ Igri precropping 
0 Marj Ot:~r precropping 

In some fields in which M2ris Otter was in..:ected in 1oec, Scr.; ,; hL's been 

grown in the 12.st four years. Syr.pt oris of & YXV J-: - v~ been &bse t from 

these fields des pi te qui te cold "frinters, until '?84 . Th s i t ;.>ould a.pf.-'e i.!. r 

that the ch~ r ci c te r of a virus or vector Ci,Ulc ti"'n c·1r. ~ c~: nged by 

selection follo~~ng repe~ t e cr ~r-;in_ ~ tn s ·Qcific v~r~~ti ~s over a 

period of only three years. 



- 5 7 -

:--::-lyr,:r-<a ar!. v:.n ·: l'?VP.ls 

?J. ... nt s r.;; es f:-,:,r. ~.e tri...: si te= ,. ve ::;ee:1 e:,·~-ri. .:.d &.:--.c: t~ 0 incidence 

of Polymy;:a in the rsots ;;lnd vL U!: in t .. e r c0 t.s ar.d sr. ot3 deterrii ned . 

?r~ :~t, .. b :, t <'t,l r.. 'J!: l~v,=-: _ in !'-rt3 , .. s,._oot ,:o-:---:-·~-' t ~1 ·,re __ ;;: th 

t„-2 exi.r':'-.3::.cn :if öaY:1V s:ro,_ t :ms . rcl r·rxc. 1-:-V""lf , in c a::~ :- -:c: t , ae1t'~c. r 

t o be .: r no "'-:>l 3tion t v· ri.et;:: l r -?-,.ction t. r ..,.:_ r '.. (see table 3). 

T1:'ole 3 : Pcly,-:rxo inc.:.de:ice in r r:-ots (C ... -.. 0. :t'7) 

0:. t':! 

?-). OttP-r 

Halcyon 

Igri 

Sonja 

Athene 

C'Stoso . .:. e~ c~. r~.t 

6/3 

16 

14. 

3A 

5 

2,1; 

12 

2~ 

6, 

37 

4/4 

5 
0 

0 

17/4 !e n 

16 11 

29 16 

5) 39 
2 1 

20 16 

The ass e ss, ,e:its !)rese ted are thos e for t e tri ,:..1 a t Cl ac t on, those from 

the Reading tr · . 1 diff red only i n ove_all rn2gni tud~, fe· .. er cystosori 

being found, but t he r-P-la.ti ve variet::il i c:denc-e -._r <1 s s i'Tlil2.r. 

Di scussi n 

Prel · mi na ry expe!'ienc'= sugges ts t h.~ t in U. K. grc·..m w-::1ter bo:--ley va:-i eties 

t!'le r ~ is o s~ectrum of res.:.st&nce. As des c:-:~d by :futh ( 1982 ) some appe2.r 

v~:-y susc~;tiol e , s ome more resistc ~t 2nd a sm&l ~rc portion completely 

r ~s~st~nt . How ever furthe:- obs~~v· ti or.r sugr~~t tr. t no single definition 

of res;:onse se~-:::s possible sinc e vo.rietal behaviour varies according to 

varie tRl ?r~- c~ p~ing regirne. Thi s p ~nc non d ~s not ap?ear t o have 

bee~ r~;crt~d frorn otr. e r countr · e s ~h~,~ hLve the diso~;e , but equally 

t he U.K. type maltin[ varieties have not be en g~o·..m elsewhere. Further, 

it a P _rs t ~at t he ch~racter of a site may be ch~nged following repeated 

cro?ping W'"it a ' resi stant' va!"ie t y. This wo1Jl:! sui:: est th2.t repeated 

cro _ _:-::r:g is reselecting from exi st:nr v~cto:- or vi r11s po~ulA. t i ons rather 

t h~n t r.a t thers is genetical adaptation w' thin them. Thus it seems more 

likely t h.1t ~e -"c i0n · thi n the funga: vectc r per :~: 'i.cn :nay be t aking 

;:;l c e, al thc·'t~ prel ~min· ry ob. ervaticr.::: of Po _yrr.yxc. i nc~de-:ce did not 

conf irm this. 
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Frorn the l fo1i •A:?d te ~ .. _ = ~ so f;:. r ur. ~rt.~ki;:, i t. :,. ·;::e- :--s th: :. · · . · . _ 2, ':'· ·1 

isol a es c:::n•.-a:n b0th t „e v:r~ - str;::.r..: de!'~:""e:i by :-Iut:1 c.~~:crul! 

corr:-.i.;nic· : ion) . Thus er~ e ·:- :._ : :: t.·.:-:i:• j s r .. -::: :-~d ,:,f bov. vi~:.: s 

e. d v~ct ~ b-:>fo ~ re l ' _::. c ~. ir,l st :- ::t~P'·':! c _,; D- .• de·:n .J . 
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H. L . Paul und W. Huth 

Biolog 1sche Bun desanstalt f ~r Lan d- und For st~1rtsc haft, 

In s titut für Vir uskrankhei t en de r Pfl a nz e n, 

D-3~00 Braun s ch~eig, r.R . G rman y 

Puri fic ation and some pa rti cle proper ie s of barley yellow 

mosaic v iru s isolated in German 

8 rley yellow mosaic virus (B aYM V) and the disease caused by 

1t occurs since many y e ar s 1n J apan and s i n c e some years also 

1n Europe and is gaining in cr eas 1ng economical importance. 

Da ta on BaYM V particle prop er ties, however, are still incom

plete as the virus is difficult to multiply and to purify 

in sufficient quantity. 

At First our e xperim~nts were impe ded by the fac t that field

infected plants show ing lear symptoms we re available only 

during a few weeks per ye a r and that plants grown in infected 

soil in greenhouses d id no t y 1el d e nou gh virus. In 1983 FRIEDT 

succeeded in mechanically i n fect ing barley with BaYMV in con

ditioned rooms on a !arger scale, thus making available infec

ted plants conti nu ously. 

Se veral purification methods ~er e tried, including the one 

published by USUGI & SA lfO ( 19 76). The ex periments eviden

ced that two things are im po rtant : i ) rapid working, and ii ) 

red0cing the number of p ur1f i c at ion steps as much as possible. 

BaYMV has a tendency to aggregate and to get insoluble so 

thai virus is easily lost during e xten sive purification. 

The purification protocol (T able l ) does not contain new 

techniques, and it is similar to the protocol of USUGI & 
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SAITO, but it is much s horter . We omitt ed r epeated d i ff eren 

tial centrifugations and the sucr ose densi ty gr adien t ce n 

trifu ga tion that did not wo rk v. ell . I nstead a c en t r ifugati o n 

through a sucrose cushion earl y in t he pur f 1cat1on 1as use d . 

Sometimes even the medium - s peed centrifu ga t1o n s we r e not done . 

Step 6 was someti mes u se d to elimin at e ferriti n - iike materia l, 

but it reduced al so 1rus yie l d. Mo s t ef f ec ti ve ~as the o ve r 

night centrifugation in CsCl. lt allowed tos parate the maJo 

rity of impurities from the virus, and to c o ncent r a t e it . 

BaYMV treated in t hi s way is o n ly partly pu r1f1ed, but can 

be used to study some particle propertie s a n d to produ ce 

antisera. 

The centrifugations in CsCl had a surprising r esult . US UGI 

& SAITO (1976) have found one virus band i n CsCl gr adie nts 

containing the lang as well as the short par t1 c les of Ba MV. 

Both types have, therefore, i den tica l buo yant d ensi t1es .When 

we prepared BaYMV from plants infect ed through so il we o btai 

ned, however, two bands of var y ing t h1ckness es ,b o t h contai 

ning always short and lang particles. With a nt1se r um su ppli e 

from Japan decoration tests showed that the majority of par -

ticles in the lower band was decorated , hereas th e maj o r it y 

of particles in the upper band was not,1nd1cat i n g a c l ear 

serological difference. 

When BaYMV was purified from mechanicall y 1nfec ed bar l ey , 

only one band in the position of the upp er band as 

present. The particles of this band reacted excl usi-

vely with the antiserum made to the me chan1cally tra ns 

mitted BaYMV. Fora distinction of both v ir us t ypes the me-
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Tabl e 1 PURIFICATION PROTOCOL 

1. Hornogenize t issue i n O. lM K-cit ra te , adjusted to pH 7 

with citric ac1d, 3g / 1ml, squeeze pulp; 

2 . stir sap wit h 1 / 5vo l CC1 4 , separate p ha ses (6, 000rp m, 

lOm1 n ) ; 

3. f1lter a nd clarify aqueous phase (20, 000rprn, lOrnin ) ; 

4 . sedi ment virus thro ugh 30 ~ sucrose cushion (35,0 00rpm, 

120min ) ; 

5. d issolve pellets in c i trate soln. b y gently stirring 

with a g lass rod, cent r ifuge 6,000rprn, lOmin ); 

6. supernate may be f role n and th a wed; 

7. centrif u ge at 20, 00 0r pm fo r lOmin; 

8 • m i x s u p e r n a t e w i t h Cs C 1 t o g i v e a 2 8 ?~ ( w / w ) s o l n . , r u n 

overni ght in a s •1ng1n g bu cke t ro ter (35, 000rpm , 10° C); 

9. remove v irus bands ; 

10. remove CsCl by d1l uti ng and subsequent ultracentrifu-

gat ion; 

11. di ssolv e pellets in citrate soln. 

langer runs i n CsCl may be used, the ternperature must not 

exceed 1 2°( . 

Ste ps 3, 6 1 and 7 can be ornitted. 
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C si le 1 ed B YMV M, and the 

other BYMV- The naturally infected pl ts found up till 

now in Germany cont ined NM 

In d oration tests alway of the respective 

other type were found in both bands ained in CsCl gradien 

using virus from naturall infected plants. One possible 

lanation may be the tendency of BaYMV to aggregate duri 

puri tion. The ratio of BaYMV-M to BaYMV-NM seemed 

to change during the s asons. In wintertime (up to February) 

BaYMV-NM prevailed, later on BaYMV-M tended to increase in 

quantity, but the variability of the results was great. 

Recent results indicate that BaYMV may occur in more than the 

two types mentioned. We found barley plants with t ical 

ymptoms that tained a virus strongly reacti g with a Ja-

panese antiser to wheat yellow mosaic virus, but poorly 

with the Japane anti erum to BaYMV. 

The protein subunits of 8 MV-M and of the mixture BaYMV-M 

and -NM were tested-in continuous as well as in discountinuous 

SDS-PAGE. At least two bands were seen, corresponding to a 

Mr of 35-36,000d and 28 30,000d. Within the lower range 

mostly two closely spaced bands were found, they were well 

separated only by the discontinuous system. Recent unpub-

lished experiments of EHLERS in this institute showed that 

with BaYMV-M the uppermost band was strongest, followed by 

the lowest band, whereas the middle band was faint. Using 

a mixture of BaYMV-M and NM, but containing predorninantly 

-NM there was only a very faint upper band, but the two 

lower bands were strongly visible. More experiments are 
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need ed and under wa y to learn the me ning of th es e differen

c es and the origine of the multiple bands. 

Th e i so l ated nucleic acids of both BaYM V t ypes f ormed in PAGE 

un der no ndenaturing conditions two ba nds each, corr es ponding 

t o a M of 2 . 8 and 1.4 Md. Thus the M ratio is similar to the r r 

l engt h ratio o f t h e p a r t i c l es . I t r e m a ins t o b e teste d ,· 

whet he r BaYMV is a two-compon e nt vi rus or wheth e r the two 

particles are only broken or aggregated products. 
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0.-E.Lesema n n an d W. Huth 

Biol ogische Bund esa n stalt für Land - und Forst irtsc haft, 
Inst itut fLl r Vir usk ra nkheiten der Pf lanzen, 0 - 3300 Braun sch~e ig, 
F. R. Germa ny 

Electron Microscopy and Identif icat ion of Barle y Yellow Mosa1 c 

Virus in Germa ny and Oifferenti at1o ns of T ,o Virus Types 

Occur ing in fi eld -infected Barle y 

Field-infected plants of barley with mosaic Sympt oms revealed 

e l o n g a t e d p a r t i c l e s w i t h t wo p r e d o rn i n a n t l e n g l h s , 2 7 0 an d 5 6 8 nm 

when sta ined in ph osph o tungstate. In ultrathin sect ions of 

aff e cted leaf t i ssu e s cons picuous cytoplasrnic incl us1o ns of 

the pinwheel ty pe wi t h la minated aggregat e s, as well as dense 

regularly arran ged me mbra n e aggregates were found . The latter 

were continuous with the en d o plasm i c reti c ul u m and were found 

in one variant resembling structurally a coat of mail, andin 

a more condensed form attaining almost crystal-like regularity. 

Virus particles were only rarely found in densely pa c ke d bundle ~. 

In winter and ea rly spr in g , particles from these plants 

could be trapped using grids c o ated with Japanese anti serum t o 

barl ey yellow mosaic viru~ ( Ba YMV ) a nd to ~heat ye llow mosaic 

viru s ( WYMV ) . However, only ant is e rum to BaYMV strongly deco

rated trapped particles, but no t anti serum to WYMV . Thus, par

ti cl e morphology, cytopathol ogy , and serologica l reactions 

indicate a close similarity of the virus with BaYMV, which is 

serologically related to WYMV. 

However, in purification e xperiments on leaf material 

grown in late spring two v irus bands were obtained after iso 

pycnic d en s ity gradient ce ntr1 fugation in CsCl. Only the lower 

but not the upper of these bands reacted ith Ja panese anti

sera to BaYMV and to WYMV. Particles of e i ther band showed 

identical length distributions. 

Later in early summer the band predominated that did not 

r e act with Ba YM antiseru m. Mechanical transmi s si on from field 

material resulted always in infection with pa rticles not reac

ting with BaYMV antiserum. Antis e ra to the me chanica lly trans-
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mitte d virus did not r eAct with particl es reacting with 

B a Y ·1 V an t i s e r um . T h u s , t l' o t y p e s o f v i r u s e x i s t i n b a r 1 e y i n 

the field, which are i dent ical in morphology, c y topathology, 

symptomatology, and soil transmi ss ibility, but the y differ 

in buoyant densit y, serological r ea ctivity, and mecha ni cal 

tr a nsmissibility . 

A detailed report on the presented results will be 

publ 1shed in Ph y topathologische Ze1ts chrift ( Huth, W., 

0.-E .L ese mann, and H.L. Pa ul, 1984 : Bar le yello~v mosaic 

viru s· Pu rification , El ect ron Microscopy, Sero log y , and 

othe r Pro per t ies of two ty pes of the v1rus . Phy o p ath.Z . .lJ..l, 
37-54 ) . 
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W. FRIEDT and B. FOROCGH I-~EHR 

Biologische Bu desans tal t für Land- und For s t wir tsc haft, 

Institut für Resistenzge. e t ik, D-8059 Grünbach , Germany F.R . 

Ge netics of Resi st nce to Barley Yellow Mosaic Virus 

Introduction 

Winter barley crops in c en tral and northern Europe h a ve fr e 

quently bee n damaged by t he soi - borne barl e y yellow mosaic 

v iru s (BaYMV) i n r e cent years, and incre asing growing areas 

have been infested with this new pathogen {HILL and EVANS 

1 980 , HUTH 198 4 ). BaYMV is only multiplied in the barley 

plant when temperatures are continuously below 1s 0 c, and the 

rapid spread of the disease was certainly initia t e d by the 

considerable extension of winter barley cultivation in the 

last years {Fig. 1) • 
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Fig. 1. Trends of barley cultivation in the Federal Republic 

of Germany {adapted from FRIEDT 1984). 

Most of our winter barley cultivars suffer considerable yield 

lasses when grown on BaYMV-infested fields. The grain yield of 

such susceptible varieties can be reduced by more than 70 % as 

compared to a resistant cultivar like 'Birgit' (Fig. 2, FRIEDT 

1984). Such yield lasses can only be prevented by growi ng re

sistant cultivars, since the v irus cannot be controlled chemi -
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c ally . Unfortu.at e ly, t he p r ese ntl y recommend e d r e sistant varie 

t ies ar e not f ll y sati sfac t ory in yi e ld at non- v irus places. 

Therefo re, about 97 % of the total winter barley crop are still 

s uscept ible varietie s (A ONY~US 1984) . Consequen tl y , it is one 

o f the major b reeding goals to c omb i ne resistance t o BaYMV with 

s uperior grain quali t y and y i e l d. Be sides that, di v erse sourc e s 

o f r e sistance sho uld be int r od u ced · n orde r to imp r o v e i ts st a

bilit y . Con e ntional breedi ng p r occ ures as we ll as hapl oid 

tec h niques ar e ap p lied simultaneousl y to accel e rate the breed ing 

p r o c ess. 
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Fig. 2. Average grain y1el d of Ba YMV-susceptible culti v ars at 

1 to 5 place s as . r e late d to the resistant c v . 'Birgit' 

(rearrange d and summari ze d from HUTH 1984). 

Materialsand me t hods 

The winter b arle y (Ho rdeum vulgare L.) cultiv ars listed in t a bl e 

1 and their h y brids we re used (cf. FRIEDT 1984, see text). 

Pare nt varieties and hybrid plant s wer e all tested for the ir 

reaction to BaYMV b y me chanical inoculation as d e s c ribed by 

FRIEDT (1 98 3) and FRIEDT and FOROUGHI-WEHR (1984). Part of the 

material was also tested in a BaYMV-infested field at Sunstedt 

n e ar Br a nsch e i g . Hybrid plants (F 1 ) were e i th e r multiplied 

for subsequent genetic anal y s e s and pedigree s e lection, or were 

us e d as d o nor pl a nts for anthe r culture as d e scri be d b y FOROU GHI

WEHR et al. ( 1976) and FOROU GHI-WEHR and FRIEDT ( 1984). 
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Table 1 

Ba YMV-res istant Ba Y1V- susceptible 
---------------------------------- - ·---
6-row: Barbo, Birgit, Franka , 

Ogra, Dea, Bulgarian, 

Esaw , Wigo, 

Mokusekko 3 

2-row: Diana, Sonate, 

Re sistant Ym o .l 

rma, Bo sq e t, Coro na, 

Freya, Gerbel, Hass o , 

Largo, Leuta , Illia , LP 61444 , 

Mammut, Mar ko, Ro bu r, T~ · baut 

Alpha, Dani lo, Igri 

F2 -populations were mechanical l y i noc l ated in the 4 - l eaves 

stage to test their reaction to BaY~V . Resi stant plant s were 

potted and grown to maturity for f urt her field sel ection in 

subseque nt generations. 

Results and d iscuss ion 

The tested cultivars and hybrids s howed correspondi g , r es is 

tant or susce ptible reactions to BaYMV in the f ield- and green

house- test s . The F1-plants from c rosses of resi stant German 

cultivars to s usceptible varieties were all susceptib l e to 

BaYMV, whereas the respective F2-populati ons segreg ated into 

about 75% susceptible and 25% resistant individuals (Tab. 2). 

Table 2 

BaYMV-reac tions of crosses of res i sta nt parents to the suscep

tible cv. 'Igri' (from FRIEDT 198 4) 

Hybrid Fl F2 

Igri X Total Suscep. Resist. x2 p 

X Birgit(?) Susc. Obs. 125 89 36 0. 77 0.3-0.5 

Exp. 93.75 31. 2 5 

X Franka ( cJ) Susc. Obs. 129 95 34 0.12 0 . 7-0.8 

Exp. 96. 75 32.25 

X Ogra (~) Susc. Obs. 124 90 34 0.39 0.5-0.7 

Exp. 93 31 

X Sonate ( rJ) Su s c. Obs. 128 92 36 0 . 67 0 . 3-0 . 5 

Exp. 96 32 

Expected values are based on a single recessive g ene 
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These results in i at2 , tha res:scance of modern Ger~an var i e 

ties is most probably inher1~ed bf a sin~le r=cess1 e gene . 

Besides tha~ , nu erous resis tant s tocKs ha ·e been ide n t ified 

among macerials store· in di ffe r nc geneba ks (e . g . TAKAHASH I 

et al . 1973 , HUTH 1982) . Mos t of t hese r e s1stant samples or1 gi

nat e in Chi a , Korea , J~pan o r Turkey. For e xampl e the Japanese 

naked cul i ar ' M.hori had ka' carries a partially dominant gen e 

Ym 2 on chromosome 1 , herea s t he Chinese six-rowed spring bar

ley ' Mokusekko 3 ' carries a dominant resi stance g ene Ym 1 on 

chromosome 4 (T. KAH SHI et al . 1973). 

Hybr id p ants from crosses of ' ok· sekk o 3' to suscept ibl e cul

t ivars liKe ' Igri ' were all resistant to BaYM and the resul 

t ing F 2-populations contained 2 5 ! susceptib e and 7 5% resis

t ant pl ants (Tab . 3) , w. ich dcmonstrate s that g ene Ym 1 is 

c ompletely dominan t in t his case . 

Table 3 

BaYMV-reacti o ns of crosses segregating for gene Ym 1 

(fro m FRI EDT 1984 ) 

Hybr id F1 F2 

Total Suscep . Resist. x2 

Mok usekko X Resist . Obs . 69 1 5 54 0 .39 

Igri Exp . 17.25 51. 7 5 

Igri X Re sist. Obs. 94 13 81 6 . 2 5 

Resist . Ym No. l Exp . 23. 5 70.5 

Expected values are based on a single dominant gene 

p 

> 0 . 5 

< 0 . 05 

This gene Ym 1 was a lso t r an s ferred i n to the two-rowed Japanese 

barle ' Resistant Ym No .1' (MURAMAT SU 1976) . An F 2-population 

from a cross of this strain t o the suscepti ble cultiva r 'Igri' 

showed an exces s of resistant plants over the e xpected 75 % 

(Tab . 3). Wh en this line wa s cro ss e d to German winter barley 

cultivars carrying a recess ive resist ance g ene, n o susceptible 

plants were fo und in the F 2 - g eneration. However , segregation 

into 13 r es i stant t o 3 susceptib le indi v i duals would be expec

t ed , if the genes were independent. There fo re, t he two g enes 

me t ioned ar e either allelic, o r ' Res istant Ym No . l' carries 



an additional recessive ge~- which would be allel ic t o that 

o f the German varieties , e . g . ' B1rg1t ', ' Franka' or 'Sonate'. 

Hybrid plants fro m crosse s o f dif f erent resistant paren t s, i n 

cl ding German c:.iltivars ( e . g. 'Barbo' , ' Birgit ', 'Fra ka ' , 

' Sonate') , as we_ l as 'Moku sekko 3' and ' Resistant Ym ·o. l' 

were all resistant to BaYMV and in the deri ed F 2-populat1ons 

no one suscept .... b l e i nd1 · i d ua 1 was obser· ed among more than 

2,000 plants tested . 

lt is intended to introduce addi ional germplasm into our na

tive breeding rnaterials to broaden their genetic basis of BaYMV

resistance . The incorporation of new genes is most rapidly 

achieved via haploids . About 2 , 000 androgenetic lines have 

been recovered meanYh il e f rom crosses in olving resistant culti

vars like 'Fra nka ' or ' Diana '. About 65% of the lines tested for 

their BaY 1V-reaction proved tobe resistant (FOROUGHI-WEHR and 

FRIEDT 1984) , while 50\ r esistant individuals were e x pect e d. 

Su mmary 

The soil-borne barley yellow mosaic virus ( BaYMV) causes in

creasing damage in European winter barley crop . Such yicl d lo s

ses can only be prevented by growing resistant varietics . 

Various resistant culti ars were used for crosses to study the 

inheritance of their BaYMV-resistance . The resul ts of F1 , F 2 , 

a nd doub led-hap l oid populations demonstrate , tha t the resis

t ance of all the presently used German breeding mat e rials is 

most p roba bly identically controlled by a single re c essi v e gene . 

Besides that , various genetic stocks and breeders ' s trains 

have been identified , e . g . in Japan . Materials carrying t he 

d ominant resistance gene Ym 1 are used in a breeding programme 

t o broaden the genetic bas is of Ba YMV-resistance in our native 

winter barley via conventional p edigree selection and haploid y 

techniques , respectivel y. 
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Har iri , D. a nd H. L pier r e 

I. N. R. A. , Station de Phycop a th olo gie Ve g ' t a l e , 
F-7 8000 ersailles , France 

Pu rif ication an serolog · c al p rop e rtie s of 

So il - borne Oat S ~·oe Vir us 

A virus mo rphologic ally simi la r t o So1l-borne Wheat ~os a c 

Viru s(SBWM) h3s be en identi fie d o n oat since 19 ~ in Fra nc e. 

In t he fie ld fir s t symptoms on wint e r oat a r e o bserve d in 

1a rch-April. In J une l eave s d v elop go lde n stri pes si milar t o 

t hose describ ed i n Gre at Britain fo r a v ir u s probably clo se ly 

re late d. 

Th e pu rif ication o f this viru s has been real1z e d in th ree steps: 

1 - Gr indin g in bo rat buff er 0 , 5 M, pH 9, f ollowe d by cl a rifi-

ficati on of the plant extrac t. 

2 - Ultracentrif uga tion of the aqueou phose throu g h a sucro s e 

cushion containing Tri ton X 100 and solubiliza tio n of th e 

pell e t in destilled wa er . 

3 - Is o pycnic ultr acent r if ugation in cesium chloride . A mono -

disperse viral fr ac t io n is ob tained. 

Rabbit anti sera are prepar ed by 4 successive intarnuscula r in

jec t io ns of purified vir us partic es ( 500 t o 1000 µg per in

jection) . These a ntisera r eac relativel · we a kly i n p eci pita

tion t est s (1/ 300 in Ringtests) but in Sandwich ELISA sp ec ific 

r eactions are obt ained wi t h infected plant extrac ~s diluted 

1 : 5000 times. In ELIS A an English isolate received f rom 

Dr. Plumb (Rothamsted) reacts strongly with the Fren c h antiserum . 

No reactions are observe d with t wo isolates of SBWMV from France 

and Ne braska . 

With indir e c t ELISA no scrological relati o nshi ps ha ve be ende 

mons t rated between this vi rus and T 1V, ORSV , CG MMV and BNYVV. 

However, with this techniq ue firs results show that the virus 

of oat is serologically related to SBWM V. The best nam e for 

this v irus s eerns to bc Soi l - bornc Oat Stripc V:rus by analogy 

to SBWMV the virus firs t ly isolat ed from whe a t. 
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L pier re, H., D. Harir1, F . Bouchain . anrl R. Garnaud 

I . ~ . R. A., Sta ti on de Ph~ o path o logie V~g~ t a l e, 
F-7800 0 Versaill e s, France 

Pre ence of Soil-borne Wheat Mosaic Virus in Fr anc e 

Soil-borne Wheat ~osaic V rus ( SBW1!V) h s been observed sinc e 

1975 in the wesc part of Fran ce. Howcver , at th e present time, 

this virus is responsible of a seri us disease onl y in the 

soulh- es parc of Paris-Bas1n. Symptomatologic ally c onfusi o n 

is possible bctwee~ SBW1V and Wheat Yellow Hosa ic Virus which 

oc c urs in the s.~e area . SBW~V has been success fully purified 

and an ant iserum has been prepared . In ELISA Fr ench a nd Nebras

ka antise ra dete c t specifically different Fren c h isolates of this 

virus . Susceptibility of whea t cultiv ars has been test e d during 

these la st four year s in diff er ent pl aces of Loir et Cher depart

m~nt. 18 out of 27 c ulti va r s ar e obse rvcd tob resis ant or 

we kly susceptible in field test s. Most of these resistant cu l

ti ~a r s multi ply the vir us in their r o ocs andin their leaves 

(detect ed by ELI SA or by elec t ron-microscopy) . These observn t ions 

ma y explain at l eas t patially the bencfic effect of s oi l f um i 

gation with met hyl-br omine on wheat c u lti va r s c ons ider ed as 

res istan t. No t ransmi ssion by seeds o f French isolat es of SBWM V 

ha s been observed . 
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P. A. SIG ORET and B. ALLIOT 

Laboratoire de Biologie et Pat o logie veg0tales 

ENSA - URA , pl ace Viala 

F . 34060 MONTPE LLIER Cedex FR.~ CE . 

OCCORRENCE OF HAIZE ROUGH OWARF VIRUS IN FRAf,CE A D SP. I. 

In June 1983 a disease s urvey was made on maizc fields in Sp in 

ma inly in Aragon and Cas t illa . A great number of plants with virus like 

sym toms wer e observed . A mosaic was frequently found due to Maize ~warf 

Mosai c Virus. Bu t, an othe r ki nd of reaction was present : a dwarfing and 

dark green color of some maize pl anes . A close observation allowed us to 

observe enations an the lower sur f aces of the leaves. Some days later thc 

sarne kind of symptoms was also found in southern France near Perpi3nan . In 

September, in the same area, pl ants attacked later showed only a shortenin3 

of the upper internodes and enations on 1 aves (Fi 1) , 1 af sheaths and 

husks . The ears were very smal l with kernels o~ly at the base ; the brace 

root s were short or absent. 

At the same period some dwarfed plants with enations were also 

present in thc south-wes t of France in the department of Landes . 

In both places , Spain and Perp ignan arca a great number of the 

planthopper species LaodeJ..phax. ll.lua;teJ.,f.uo were detected in and around 

maize fields. 

Purif ica tions trials from 1 aves or roots materia l using LOVISOLO 

(1971 a) procedure with P.E . G. 6000 precipitat ion and ultracent rifugation 

led us to obta in a great number of particles. The purified preparation 

obtained was chec ked by elect ron microscopy after staining with 2 % potas 

s iwn phosphotungs tate: spher i cal particles around 57 run in diameter were 

f ound, probably subviral particles i. e. particles devoided of the outer 

she ll (Fig. 2) ; the particles in sections of virus infected plants being 

isometric c. 70 nm in diameter (LOVISOLO, 1971 b). 

Using the planthopper Loade..lphax ~;t,u_a;te...fl.u6 collected on grasses 

IVig~ ~angui_nal.i.,6, Ecfunochl.oa cJr.Ul.>ga.Llt) around ma ize f ields in Per

pignan area or healthy insects after transfer on virus infec t ed plants we 

obtained enations an healthy maize c. v. OH570 after 2 weeks of incubation 

period. 



- 7 5 -

Aear-gel diffusion tests with crud and puri ied pr parations were 

positive using an ti sera obtained from E. LUISO~I (Torin Ica_y) . 

According eo symp toma tol o~ , particlc siz and se r olo3 ical r eac

tions wc cou ld conclude tha t the dis ase obs~rv d wa s duc t o . aize Rough 

I)r~a rf iru, the pres nce of which in Fr anc and Spain is so demonstrated 

for thc first time . 

REFERE 'CES 

LOVISOLO 0. , 1971 a . Recent advances in thc s tudy of ~laize Roueh Dwarf 

Viru s ( ffiD ) . Ta . Ber. Dt. , kad . Land irs t s ch . Wi.ss . Berlin . 115, 83-97 . 

LOVISOLO 0., 1971 b. Maize Rough Dwarf Viru s C. '.1 . I. A. A.B . Descriptions 

of Plant virus e n° 72 . 

Fig. l. Part of infected le f 

with enations . 

Fig. 2. Particles c. 57 run from 

a purif ied preparat ion in 
P.T.A. 
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P.A. SIG ORET, Y. SE."ECtL;.L , B. _LIOT 

Laboratoire de Biologie et Pathologi vJg~tales 

E SA - I 1RA 

F. 34060 Montpellier Cedex. France . 

FIRST REPORT OF BRO~IE ~OSAIC VIRUS I~: FRANCE 

Duri ng our annual surv ys 1n southern Francc to follow Maize 

Viruses situation , since 1980, we had collected in the ditchcs 3long ~aize 

f ields, wild grasses mainly Va. t li~ gi01 'Ul.W and F;!.~11tc.a. a..'tw1cü.11ac.2.a 

showing mosaic symptoms . 

We, later on, tried to isolate and identify ehe causal a e nts 

occuring in these gramineae after aphid and mcchanical transfers . 

So, t he aphid Rhopa.,io~.zplwm adi. used as v stor was maintain d 

dur ing two days on the se virus source , then t ansfcr d onto Maizc inbred 

line F7, Oat cultivar Coasc Black ( A\.·c.ta b,p.a t-ltna.land Barley cultivar 

Huds on (Hon:iewn Ja..t.i.vwn) , and f inall killcd two or three days later. After 

one (on Hai ze) or two we eks (on Oac, Barley) typi ca l symptoms of Bar ley 

Yellow dwarf virus were obtained similar to those pr viously described 

(SIGNORET and ALL IOT, 1980) . 

By mechanical inoculation on to sever l graminea we equally 

obtained mosaic symptoms and we decided t o study in details this other 

vi rus (BMV - F) able t o produce a bright mosaic on barley plant cultiva r 

Rika to compare the results with those produced by the ATCC strain of Bro

me Mosaic Virus (BMV - A) obtained from M. BRAKKE (Lincoln, Nebraska). 

Hos t plants 

Several gramineae and dicotyledones species were tested. Mechani

cal inoculations assays were clone on seedling~ 10-15 days old using ex

tracts of diseased leave s of Rika Barley ground in 0. 1 M phos phate buffe r 

pH 7.0 (1 10, W/V) cclite 545 being added to the sap ext rac t (SO mg/ml) 

symptoms of mosaic develop ped on numerous cultivars of whea t, Barley , 
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ryegrass in abouc o~e week whate er ehe isolate used. Sweet maize seed

lings ( .. ea. ,na.y~) Cv /Golden giant sho1Jed pri:.1ary local lesions in five da_1s . 

followed rapidly by necrosis and plant dcach . The mosaic took lange r to 

appear on several grasses (Lolüun e.tenne , L. ~MU:it ··'" um, B o ~ eü.d.:.-

n ·11.J-<..,<., 6. ca.·una..w...!i and B. ,.!l .i.,tC.h~n~i l . These two last Bw iiU,~ being 

new hosts for B'IV . Only the French isolate induced symptoms on Dactytt~ 
gtorne. "Utta and Fe~ -tHc.a. a.. uncüna.ce.a. 

On be·n (Pha..~eotu..o vulgc:t <--6 c .v . Top Crop , Red l<.idne · , Black 

valentinc) and V-<.gna u 1guJ.c.u.ta.tu (Black and Monarch) sra.111 b ack pin-prick 

like lesions were obtained in ten days mo r e numerous wich our i solate. 

Che.nopod<..wn ama.Jt.{t;i.Ucoeo11. f ormed pa le green les ions tut"n ing ye llow then 

white with a red halo. 

Stabi lity in sap 

We observed a great varia t ion of ehe properties of the isolatcs 

in sap, due to the t est pl nts us ed and also to the hast plant from which 

the virus was obtained: 

Dilution and__EOint on 

Vi gna w1gtu.cula.ta. 

Ch e.nopodi.wn a.ma.11.a.YLtü.otM. 

ATCC stra i n 

10-3 

10-4 

Values similar to those published 

~ rature_inactivation_point: 

French iso l a te 

10-4 

10-5 

Fo r the t wo straio , r es ul ts corresponding to the lowest t empera

ture publi s hed for B.M.V. (FRANCKI, 1980). 

Puri f ication 

Several methods were che cked ; t hc one of CHIU and SILL ( 1963) 

using a butanol clarification was not sa tisfac tory, the final sus pens i on 

being slightly green, we have modified the time and speed of the ultra

centrifugat ion t o obtain a good yield of 2 g by kilogramme of fresh l eaves. 

The PFEI FFER and HIRTH method (1974) need also two days of work for a si

milar yield. Finall y for routine work we used the LA.lE (1977) sjmple me thod 

after the following modifications : the leaves were ground with two instead 

of one vol ume buf fer and only one precipitation cf the virus with po l yc

thyl ne gl ycol H. wt 6 000 was done . The method i s fast (half a day) gi

ving a yield h i gher than 2 g by kg of leaves . In general wich the U. S. 

strain we have al ays obtained a l ower yield avera e 1. 3 3/k , instead 
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2. 1. g/ g ~ith iso late. 

Serology 

In order to prepare an antisera ehe CHiü and SILL (1963) method 

with ur modification was used followed by a density gr3dient centrifuga

t · on : this me t hod be ing very c lose to thac: one uscd by VO, WECH.HAR and 

VA.:.'~ REGENNORTEL (196 8) in studying BMV serology. Antisera wich dilution 

and point s of at least 1/512 were obtained against t he two strains . Im

muno- diffusion tests in Petri dishcs (Fig. 1) wich 1 p . cent Agar show d 

that the antigens (BMV - A and BMV F) combine with the same antibodies 

showing us that our French virus isolatc is s~rologically identica l to 

the ATCC BMV - A Strai n. 

Particle st ructure 

Particles are isolm tri c (F ig. 2) having an average diameter of 

26 nm with holl ow cen tres rough ly 8 nm in d iameter values identical to 

those published by AN DREREGG and al. (1963), CHAUVI a.nd a. . ( 1978 ) . Com

para tive electrophoresis of the two strains on 2.5 p . cent polyacrylamide 

gel (PAGE ) gave in ea ch case fo ur s pecies of nucleic acid; cor responding 

RNA having identical molecular weight . 

Conclusion 

According to test plant reactions, physical properties , serologi

cal tests, type and size of particles, number and size of RNA we could 

conclude that a strain of Brome mos a ic virus was i sola t ed i n souther 

France. 

In 1982 s everal 8't.omu.o species wich mosaic symp toms had been sent 

to our laboratory from the plant breeding station of INRA (Lusignan) ; we 

coul d ident ify from theses grass es an other strain of BMV sho~ing slight 

diff c r ences with the first one. 

The occurrence of BMV in France is so reported for the f irst time, 

studies are in prog ress on the distribution and the transmission of this 

virus. 
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Fig . 1. Reac tion of antiserurn to Brome mosaic virus strain A (left ), strain F (r igh t) 

to diff eren t ant igen sources in gel-diffusion plate . 

Wells 1 : Purified American strain W lls 2 : Purified French isolate. 

Fig. 2. Virus particles fr om a purifi ed preparations in 1 p. cent pH 7.0 P.T.A . . 

(Bar • 130 n.m ) . 
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K. L.!.nd~t:e:i, Sw•: :. "' n U 1vers1 ty of A•;r_ ul :.iral Sc:.e .. CE!:3, 

o~rartment: of Pl nt and Fo r es t Protect1on, P . o . eox 70 4, 

750 07 Uppsa a, Swede!1. 

Al og~ther six hopper - borne cereal dLseases have been re-

c o g n 1 z i:! d 1 n S w e Ge !1 ( L 1 n d s t e n 1 9 7 '? d , 1 '3 ' b , 1 • ... 8 0 ü ) . Th r : ~ o f 

thcse, oat steril · dwarf, ce:eal ti:lering d1sea-e and Euro 

pe~n wh_ t striate mo~a1c, are trar.smitted by planthoppers 

( u ph<1) and three, whea dwarf , oat blue d·,.,rarf and 
aster yellows, by leafhoppers cc · cadomo;:_eh_q). 0 t ste:ile 

f the most l· mportdnt one of the~e d1 -dwarf 1s or many years 

seases and it is mainly thi s which will be dealt with here . 

Planthopp~r - borne diseas~~ 

~ ~---~"-=-.!:..=.-=-~w:..:..:.,:a..c.-=f (OSD) which is ma:nly an oat disease caus es 

severe stunting, increased t illering and infected plants wi ll 

give very poor or no yield. It has JaveseJ..j_g pe l lucida 

(Fabr.) as natural vector and is closely conn e cted with its 

distr1but1on and development. J . pelluc l d a s usually the 

most common and frequent hopper in c e real fields and occur3 

all over Swedcn but OSD was at first restricted to the cent 

ral parts of the arable cou n try (mainly X, wand S in Fig. 

1 ) . 

Damages similar to t hose of OSD are known from the 1920 s but 

t he cause was estab l ished fi rst in t he late 1950s. Seve re 

o utbreaks of OSD se em to come abou t every 10th year a nd then 

c ontinue for 1-4 years ahead dep ending on the control mea

s ures undertaken. Chan ges in the vector density due to bioti c 

a nd climatic factor s will al so i nfluence . 

The severe outbreaks of OSD in 1961-62 were mainly lirnited to 

t he mentioned counties but in following years a spread south

wards to C, U, and T counties took place. See Fig. 1. The new 

outbreaks in the e arly 1970s were mainly l1mited to we stern-
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sweden (R , P, o and S cou nties) and only slight s p read 

southward s was not~ced. The dis eas e di s a ppeared in the middle 

of the 1970s. Howeve r , it returned again in 1980 (Lindsten 

19 80b) and cause sever e d arnage in certain l ocalities ( in C 

county) but the most severe damage in 198 -82 occ u rred a gain 

in S, P and o counties . A spread southwards wa s o bserved and 

in addition a more long distance spread to Fand H counties 

too k place. Severe d amages were observed in these la tter 

counties f or the first time in 1982. In 198 3, on 

the other hand , very low f requencies of OSD öccurred owing t o 

s uccessful control but also owi ng to l ow de nsity of th e 

vector caused by climatic fa c t or s and pr eda to rs, especi a lly 

spiders. 

European wheat striate mosaic (EWS M) causes elo ngated c h loro

t ic streaks not only o n wheat but also on ba rl ey and oa t s . 

Young i nf ec ted plants often die ~rematurely. It is spread by 

the same vector as 050 . However, J. pellucida all o ver the 

country is infective with EWSM (often ~10% of the hoppe rs) in 

contrast to OSD. In spite of this the fre quence in fected 

plants is low in the fields and eve n in years with very high 

hopper densities no s er ious damage is caused. 

Ceieal tiller ing disease (CTD) which is rather similar to OSD 

damages barley mo re than oats in contrast to this . It is 

transrnitted by Laodelphax striatellus (Fallen) which with few 

e xceptions is much less frequent than J . pellucida and has a 

more southern and limited distribution. Occasionally, e.g. in 

1971 and some other years i n the 1970s , severe damage by CTD 

occu r red in some localiti e3 in E county but usually lack or 

in a n y case a t o o low density of L. stria t ellus is limiting 

this disease. 

Leafhopper-borne d i seases 

Of the leafhopper- borne diseases onl y wheat dwar f (WD), 

transmitted by Psammotettix alienus (Dahlb), is known to have 

been of practical importance. In the beginning of this cen-
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t ury (e . g . 19 12 , 19 15 and 19 18) a d isease most probably iden 

t _c 1 to Wd c aused disastrous damage to wint e ~ whea t i n 

e specially E and D counties . Th e latest severe outbre k seems 

t o have taken plac e in the 1940 s . 

Hi gh d ensity of P . a lienus o ccurred som year s i n t he 1950s 

b u t no damag e was reported . During the 1960s an 19 70 s 

v i ruliferou s P . alienus and WD - plants were found in var ious 

places i n c, D and E count i e s but usually only i n l ow fre

quencies . 

/ 
The other two leafhopper-borne diseases, oat blue dwarf a nd 

ast e r yellow~, are both transmitted by Macrostel es spp . They 

have only been found occasionally and s~em tobe of no 

irnportance in Sweden . 

Discussion 

OSD can easily be controlled by replacing oat s wi th barley , 

especialy when used as a cover crop for the under sowings . 

However, to eradicate the virus in an infested area is diffi 

cult. The gradual spread of OSD southwards in Sweden is 

therefore considered as a serious p roblern (Lindsten, 1984 ) . 

On the o the r hand it is surpris ing how res tricted thc disease 

earl i er has been to c ertain counties, and how slowly the 

virus has spr e a d southwards , in spite of high d ensities o[ 

the vector also in adjacent count i es . Sometirnes a sudden de

crease of the hopper population due to biot ic or clirnatic 

f ac t ors may contr ibute to stop a further spread (Lindsten, 

198 4 ) . 

The other d i sease a gent (it is still not known if EWSM is 

caus ed by a virus) transmitted by J . pellucida is often sup

pressed by the OSDV both in plants andin the vector. Thi s 

rnay be one explanation why EWSM occurs in rather low fre

quencies in OSD-inf e cted fields. However, it is surprising 

and d i ffi cult to exp lain why EWSM is not more cornrno n and 

severe in fields with high frequ e ncies of J__,_ pellucida with

out OSOV, a3 this s pecies seerns t ob~ carrying the disease 



ag ent of EWSM to a very high ex ent. Apparentl y L P~llpc ida 

i3 much less effic ient as a v _ctor for this di sease under 

natural condi tio ns than i n the greenhouse . 

Fir3t recently the wh~at dwarf was shown tob~ c - used by a 

gernini ,irus ( Lindstcn et al. 19 80). However, i ts importance 

as a dis ease is almost hi s toric. On reason why WO nowada y s 

seems tobe of l i ttl e i mportance is that the frequen c e of the 

vector in genera l will be to o l ow. A change in the agricu l

tural practices may have contributed to this but also to a 

d er ase of the availabi li ty of virus sources (Lindsten , 

1979 b) . 

Lindsten, K. 1979 a . Planthopper vectors and pl ant disease 
a gent s in Fennoscandia. I n Leafhorpe r 
v ectors and plant disease agents (K . 

Maramo rosch and K.f. Harris, eds . ) . 
Acad. Press, New York. 

1979b. Stritar som vi rus v e k t orer i Fennos k andien 
o ch Atgärder mot deras virus s pridning . 
( Engl. summary). Ent . T idskr. 100, 
15 9 - 161. 

1980a. Veted värgsjukan - en g a mmal sjukdom som 
förorsakas av ett särege t och tidigare 
okänt virus (Engl . summary) . Växtskydds
notise r 44, 54 - 60 . 

1980b. Är dvä rg sko tt3jukan och andra stritöver
förbara sjukdomar pä väg att äter bli ett 
växtskyddsproblem? (Eng. summary) . Växt
skyddsnotiser 44, 121-127 . 

198 4. Dvärgskottsjukan - nuvarande utbredning 
och ris k e r för spridning (Engl. sum
mary ) . Väx tskyddrapporter, Jordbruk 28, 
64-66 . 

Lind s ten , K. Lindsten, Barb ro, Abdelmoeti, M. and Juntti, N. 
1980 . Puri fi cation and some properties of 
wheat d war f Virus. 3rd Conf. on virus di
s eases of gramineae in Europe, Rotham
s ted, May 28-30, 1980. 



- 8 5 -

Fig. 1. Map of Sweden showing earlier distribution of oat 
sterile dwarf ( = underlined county letters) and new 
southern findings during the 1980s ( = • ). 
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M.1 . Edwards and J .I. ocper 

:NERC Ins imte of Viro o , Mansfield cad , Oxfcr · , OXJ. 3SR , UK 

Properties of Virus-Like Particles Isolated from Brac~yp:. ii...uri sylvat ·cut!l 

(Huds.) Beauv. 

Dur in a sur ey of amenity asses, spherical virus- _·ke pP....rticles (VLPs ) 

= 32!-u:n in dia~eter were found in leaf squa.shes of a bo a~i garde~ 

spec en of BrachYJX?dium sylvat i cum (Huds.) Beauv. Syt1pto11s in the 

abnormal plant consisted of yellow streaks in young le'9.ves . Elect ron 

rni cr oscopy of ultrathin sections revealed VLPs in the cy:oplasm cf f ol·ar 

mesophyll cell . When diseased fol i "- - ·.ias the incc lU!:1 nc agent was 

manual}s" t ran8 itted to a r211 e of monocotyledcnc s and dico"t:'vledonous 

test plants. The particles were purified from plants which were 

propaaa.ted vegetativeiy from t he original di seased plant. Pur i~ication 

was accomplished by acid (pH 4.5) precipitat ion of the plant protein 

followed by differential and rate zonal sucrose densi"tY grad i en 

centrifuga.tion. In addition to the expected = 32nm particles, smaller, 

spherical VLPs (= 16nm in diameter) were present in the crude leaf 

homogenate. The smaller pa.rticles were separated from the more numerous 

larger part icles durin sucrose density gradient centrifuga.tion . An 

antiserum made aga.inst the 32nm VLPs had an homologous titre of 

1/512-1/1024 in gel diffusion tests and was observed, with the electron 

microscope, to clump and decorate the large particles but did not react 

with particles of a known virus (cherry leaf roll virus) nor did it trap , 

on antiserum coated grids, VLPs from homogenates of healthy B.sylvaticum 

leaves. 

In heterologous serological tests, nei ther the purifi ed fLP (32run) nor 

sap from diseased leaves reacted with antisera to the following viruses: 

arabis mosaic 1110 , barley yellow dwarf11 , bean pod mottle10 , belladonna 

mottle3 , broad bean mottle2 , broad bean s~ain7 , brome mosaic1a 3 , 

carnation rin pot 3 , cherry leaf roll1 , chicory yellow mottle7 , cocksfoot 

mild mosaic7 , cocksfoot mottle4 10 , cowpea mosaic-yellow strain10 , 

cymbidium ringspot 10 , cynosurus mottle4 , cymbidi um ringspot10 , Dinebra 

retroflexa8 , F,chtes Ackerbohnenrnosaik7 , elderberry latent7 , gaJ_insago 

mosaic5 , lucerne transient streak7 , maize white line mosaic6 , melandrium 

yellow fleck10 , mol i nia streak4 , narcissus tip necrosis10 , pelargonium 

leaf curl7 , pelargonium flower break:10 , pelargcniu~ line pattern10 , 

pelargonium ring pg.ttern10 , pelargonium ringspct 10 , Peru ccrn7 , phleum 



0t-;:.::..e 10
, 'J...::. :: -:..:: .. a:c 10

, r3!: e-:-.f r::. s~.::. ,9
, ed clc e- cc-:=..e10

, re 

c:..o <::>r e~ o-::i~ 'T!C~:-i" .. 10 , r :ce .vello,, -:;-;:.:..~ , . ai ~ro :'1Ct'.i~3 , so an :.1 

.. c-::.Gc,r . qcu: E":!1 beqn sc·,i'.''ar.e .cs:3.ic 3 , quash 

ne rcsis9 , to ~cco mc~~:c 10 , s rarer. 

s w. :;3 , c=a:s 

ye - =..c· ... · ... . .:. .. ai c 0 

black in , tcma-;c bus ·r 

~ 10 , ard rurn i 

P,;. i „i~ri r .., hai an a ... er Jicn pe-::-:; · .J _ ictl o nuc_eoprote:n w:-:;h 

de-;:,ermnerl by 260/ 2ao c: .5. The e·i~enta ·on ccef.-·cie 

'3.Cen i f ~ wi th 

Sc:üei e. cp-cL2 *AS 122.~, '=X't apolated to inf:.n i"te dilu icn . Eucya.nt 

de.s · Jy ~easu e=e~ s , ca!. re re:rac~ive indices of 

VLP-com:;:lini _ r".!.c · cr.s of Cs2_, 4 and C. G gradien s a: e'."' iscpycnic 

cen i:1 -:;icn , we '."'e : .33 2.!: • • 35 cm-3 • The e ~- tert IA ccnte!1t of 

i;he p-3.ni les ' e-i c 

I SD&-_o:yacryl8.mi ·e 

major han wi ,;;h a ~. 'N of 

S wi th • HS -:s 35 , 

t' eir ensi ;;;/ in CsCl wa.s 1~2~. 

., , the VLP (struc · 1 '32.. p cei. mi ate'l as one 

37 ,6(X) althou one or sc~et:~es two minor 

an· 32,6C:O were seen in sc~e prepara~ions. 

cleic aci-i ex::racted frorn the was de,rraded by RNase but not DNas ':? . 

Un er ncn-<lena 1 in> conditions, one j or species o_ RNA with a MW of 

l ,h7 x 106 wAS detecte oh ro e eel . Pu rified ac ed as a 

e en er , incor~orati 35 ethionine into protei in a rabbh 

re iculcc.rve S' s -: em . 

T„e VLP from . szlvaticum did not fi"t neaüy into any accepted grcup of 

p~ant viruses and was serolo ·cally unrel ated to a diverse array of 

vi ruses ha1in spherical par tic e and RNA genornes. However, the size, 

r o1 ~ lcoK:Tl#' surface and outl ine of the pa.rticles rese bled t hose of 

too usviruses . Aühc :.rri the r1 o'l of the major :i:olypeptide (::. 37,600) and 

1 Our antiserc1; 2 Supp ied by Dr W. P. towa:: Scottish Croos Research 
Ins,irute (SCRI) , Invergowrie , Dundee , UK ; j klerican Type Cu.hure 
Collec ion , 12301 Parkl::i"'.m Dr ive, Rockville, Maryland, U.S.A. 
4 Dr W. Huth , In~ti 1t fü Vi rusk ankhei en der Pflanzen, Braunschweig, 
P.P. Gern:a'1 : 5 Dr R. I.R . Francki, Dept of Plant Pathology, Waite 
Agri cul-ru;al Resear „ n.c,tirute , Glen Os_,ond , Scuth Australia; 6 Dr A.R. 
Gotlie , Botan..y De. , Uni,ersicy cf er.nont , rli. , Jc:1 , V_, US, ; 7 

Tested by Dr T. Jc~e, SCRI ; 8 Tested by Dr R.S. Greber , Lept of Primary 
Industries, Plant Pathol?s'Y Branch, In ooroopilly , Queen~.and , Australia; 
9 Dr .:. ''luran-c, SCRI; Tested by Dr O.'~. Swne , las „cuse rops 
Rese~rc~ Ir.s~i:ute , Li lehamp on , sex , UK ; 11 Teste by Dr c . ~yons , 
Lc.. -n ?.e. ~qrch Stai:ion, r i s tol, UK. 
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R."1\J"A species (1.67 x 106 ) of the VLP was :1eiu to ,:;hat of to ~o l::ushJ 

stunt (4:,ccc BI!- 1.5- .65 x 106 ), the sedimentat ion ccef::cien~ (= 122S ) 
was les th~ thcse :or defini"tive tombusv>•ses (132-_40,) b.i. r.e r to 

that of s~~ aro cacn.tS vi rus (~ 118S), a ~e~tative tob 

(Martelli, 19fil) . Recentl.Y , a non- sap transroi sible spr.erics.2_ virus with 
a protein MW ( JO , ) w ~ epc,; e1 in th ._:is snecie. 

retroflexa (Vah . ) P::ln .... . and Panic r:i :ax · ~ var . tricr.o 

Australia, ut it di not reac t with our em:iseri . 

Tr:is i abrief r epcn; of work which will te escribe<l in detail 

e~se·#here . 

References : •ar e~~i, G. (1981) . Tombusvi ruses . In : Handbock of P ant 

Virus Infections and Co para ive Di osis . (Ed . by E. 

Kurs"tak) , pp .61- 90. 
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J.I. Coc:t:,er and M.L. Edwards 

NERC Ins titut e c:f Virology , Mansfield Road , Oxford, OXl 3SR, UK 

Viruses Pound in a Survey of Amenity Grasses in the UK 

Spec i es of aminae which are not involved in i ntens ive agriculture cover 

about 1~ of the land area of the UK, :et little is known about the 

vinises which infect them. Here Ne report the results of a survey in 

which grasses/sed , s frc_ 11 s i tes were teste1 fo r v:ruses . Material was 

t es~ec frc sei-natural habitats suc~ as ~ea:cws :U1rl upland pastures, 

s_eci en collec~io s in botanic 

frc-r. cc ercial breerier . . 

de.. and trial plots o: turf grasses 

Q-3m~le (85 representin 281 species in 01 _v nera were teste<l by one or 

rr-ore of the followin methods (see F.dw rds , Cooper and • as al ki , 1983 , 
for details): (1) manual inoculation of ho;no _e~ized le~ves to test 

pla.11t , (2 ex inat ion of leaf squas es in the electrcn micr oscope and 

(3) enz-.{me-linked immuncsorbent asscy (ELI A) usin the follO'lrin 

a~ti sera: arabis mosaic (.Af/f.V), raspberry ri ~ po virus (RRV), strawberry 

latent ring,pot virus (SLRV), tomato blackring virus (TBRV) from the 

Scottish Crop Research Institute (uCRI), Inver gowrie, Dundee, UK; brome 

mcsaic virus (HW) PVAS 178, American Type Culture Collection (ATCC ) ; 

cccksfoot mild mosaic virus (CT~1V) , Dr W. Huth , Insti tut für Viruskrank

heiten der Pflanzen, Braunschweig, F.R. Gennany; and cockfoot streak 

(CSV) , Dr L. Torrance, Ministrf of ,riculture , Fisheries and Food, Plant 

Pa~holo Laboratory, Hatchin Green, R.arpenden, Herts , OK . 

Evidence for virus inf'ec t i on was found in abcut 4% of the ss=.unpl s. Ei 

agents were i dentified serologically in t est plants as TBRV and tobacco 

nec rosis virus (TNV) (an~iserum against st rain D, f r cm SCRI). TNV was 

transmitted from seven samples of Fes,:;uca rubra L. and F.tenuifolia 

(Sib~h.) and TBRV from one plant of ~olinia caerulea (1.) Moenc~. var . 

breviramosa to test pl ants of Chenopodium quinoa Willd. Howe ,er , we did 

not exclude the possibility that TN" was cont:aminating Festuca foliage. 

Furthermore, the apparent infection of Molinia wi th TBRV was not 

confirmed when ELISA tests were done us i n frozen fol i e of the Molinia 

plant as a source of antigen. Indeed , of t he 572 samples of 242 species 

tested by ELISA for the ne:p:::,viruses TBRV, PMV, RRV and SLRV, none proved 

' to be positive . By contrast, IM:V was idemifieci by :ELISA and/ or i mmuno

sorbent electron microscopy in eight grass speci es/cultivars; one 

i solate, from M.caerulea was indistinguishable from isolate 178 (ATCC) 
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if:'~~ :cn t es whe. Ge 

( lliwa.r:L Cccper and vas. a:c:k:. , '?- 3) . -· :~~-t:c. by r;.~.--:1 ai .1 C2 'f l - '! 

was i nfer r ed f r om posi't i ve ELfo . C(l 2 . 5,· o! el::. C:'-1."'lp:.-= .•• '!1~.e e 

included 0 e h.:.ori · cid , one fu! coid an :: "/e föoid s~cie (_:J.·.ie) . 

All '•ere fr c:n bo Mi de or bree e:- eo -:ec-c.:.on ,; 

species . a::.~o reac Je ~ wi~, ------
an antise rurn ( Dr L. mor 

pra1:ense L. 

A r ari , of vi rus 
Pooid species in the 

198 ) but the vi r s has not been r epcrte: . '= 1ic•t~::..·: 

Thi s is the firs"t recori of c:,_ V natur~:y in ec i., a 

s:p.ecies , U. paniculata. We did nct distin h ·,: .e :-:e:- o,J: v• • an . )--;'! 

occurred to et her or sep:u-ate-J . Hc,we·,e C '/ ·,..h i . i 5 cc r-:cr: n vr.e iJ{ 

and continental furope (Cavher:ul, 197'2.) a>1: ·tt1,.:. e~e:irr.e:ual::,ir 

infected C:vncsuru.9 c is1:;atus (Schunann , 10 eFc:-ve. 

previously in naT:11ral infectio~~ of D.~.ar-i :-:.a, 
and a Pani coid s~cie , A.scor:a ius . 

References : Ca,:;r!erall , P.L. (1971). Virus '1sP2•-:e c ~ cerea=.~ and 

gras es . 

J .H.). 

I : Dis'=asP.s 

p. 300..-322. 

(Ed. 

Fßwards , M . L. , Coope , ,J . I . ?_Y'!ri :·~ '1.Ssa.2. ~ . i , P. ~~ . { ~ o~~) . 

Some na"tUr al hos s of brc e csaic vi ·us in t~e Uni~ed 

Kin om. Plant Patho:o 32, <?:-9 
Schumann , K. (l969 ) . 

des Suichel- VL 

tersuch t .n zu~ Wir1:spflanzenkrei s 

des Kn ~ ases . c:-iv f"'r 

Pflanzenschu-tz ..2. , 33 -39 . 

Tor ance , L. and Harriso, B • • (!9,9 Proper: · es of 

<::-cct-c:.sh isc 1:es o:' ccck fcot ltilri mc ai.c vi:-' s and t he ir 

compa.rison with others. Anna:s of A_pl ied Bi ol ogy 97, 

253- 372-
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Tat:e . Suec·es #hich wer e ELI 

Grasses 

Chlor: oiaeae 
Uniola paniculata L. (1) 
s ite 3 

Pani coi deae 
Andropogon scoparius Michx. (3) 
si-ce 4 

Pooidae 
Cynosurus cr istatus L. (8) 
sites 7 

Cynosurus echinatus L. (4) 
Sl"t€ 3 

Dac 't'!Jlis glomerata L. (17) 
Sl te 5 

Dac"GYlis ma.ritima Walt. (1) 
si e 3 

Melica nutans L. (4) 
Sl"te 3 

Test results 

ELI A 
pos i -c i ves** 

CMMV 

csv 

csv 

csv 

csv 

C V 

CMMV 

:EM 

ne~tive 

ne tive 

negati e 

filamentous 
VLPs 

filamentous 
VLPs 

nega"tive 

spherical 
VLPs 

* The sen.nn also reacted a.gains t a spherical virus-like 
particle that has not been charac erized. 

** ,.-os values > 0.5. 

In paren"theses , no. of speci rnens tes"ted. 
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P. L. Catherall 

Welsh Plant Breeding Station, Abe ryst~y th, Wales, UK 

R sistances of grasses to two Sobemoviruses, cocksfoot mottle and 

cynosurus mottle 

Two Sobemoviruses infect grasses in Britain andin several other European 

countries. They are cocksfoot mottle virus (CfMV) which attacks Dactylis 

glomerata (cocksfoot) and cynosurus rnottle virus ( CyMV ) which attacks 

Cynos urus cristat us (crested dob ' s-tail). Each virus is lethal in a 

l arge propottion of pl a t s of its natural hos speci es. 

However, some genotypes of eac h species were found t o survive, usually 

with reduced vigour. Thus, fewe r planes (60% ) from a Belgian sample of 

_g_.cristatus developed the usual severe, lethal mottling thdn from a 

Portugese sample (94 %). Infecte d planes fro m a Cf~N-resistant cocks foot 

( cv . Cambria) were found to be ~e nerally rauch more ag6 ressive in the com

petitive envirorunc t of the sward than infec ted plants f rom the susccp t

ible cv. S.37. Thus, Cambria populations ou t yielded cam p rable po pula t 

ions of S.37 by onl y 7% when health;, but by 40% when inf~cted with 

Cf:1\7 . Mor tality in Cambria was only 32: comp red ...,ith 65 % in S. 37 . 

Presumably , it is i ts great r urviv 1 rate and aggressiveness •.o1hen it is 

infected which enab l es Cambria to maintain a close-kni t and productive 

swa rd du ring CfXV epidemics. With S.37 , th high d~at h r a te will 

obv ious ly permit an ingress of weeds, and it is probably the competition 

of thes e against the surviving , but se riously weake ned, remnants of 

cocksfoot which degenerates swards of t hi s cv. to extinc tion. 

A few genotypes of Cambria cocksfoot were found which recov e red comple

tely from infection with CfMV: likewise, a few genot ypes of C.cristatus 

were f ound which recove red fro m inf ect ion wit h Cy~,{V . Table summarises 

the results of studies on the diseasc st t us of cocksfoot and C.cristatus 

genotypes when first inoculated, following their recove ry, and following 

re-inoculation. Recovered cocksfoot genotypes appeared t o acquire 

immunity from further infection, but r ecovered genotypes of _g_.cristatus 

remained susceptible to re-infection . Possibly , CfMV and CyMV infec t ions 

trigger the production of some antiviral agent(s) which blocks virus 

replication . In the case of recovered cocksfoo t s . production of the 

agent(s) would seem to continue even in the abse nce of t he inducing 

virus, but in the case of recovered .f_.cr istatus , production of the 

agent(s) would appear to cease when it is no longer required. 
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Table 1. Disease status of genotypes of cocksfoot and Cynosurus cr ista tus 
capable of recovering from virus in fection, when first 
inoculated, following recovery, and follo wing re-inoculat ion 

Cocksfoot plants 
inoculated with CfMV 

1st inoc 1 cion 
Recove red plant 
2nd lnoculation 

c . cristacus planes 
Tnoculaced wich Cy'W 

1st lnoculat ion 
R~covered plane 
2nd inoculation 

Foliar 
symptoms 

+ 

++-

++-

Detection of virus by: 

Transmission to 
indicator hosts 

+ 

+++ 

+++ 

Electron Gel-diffusion 
microscopy serology 

0 

+++

+++-

++-

+++ 

+++ 

- nothing detected; +, ++-, +++ increasing ease of detection 
0 no 1 formation 

Unlike in the ca se of ryegrasse s (Loliut1 spp . ) hich resist infeccfon by 

r yegrass mosaic vi r us ( Salehuzzaman and Wilkins, 1983), any ant ivi ral 

a gcnt( ) present in resistant cocksfoot and C.cristatus plants were 

i nef:ecc ive in vitro and failed to red uce the infectivity of CfMV- or 

Cy·fV-ino cula when added t o them. 

Reference 

Salehuzzaman, M. and Wilkins, P.W. (1983) Inhibitory activity in Lolium 

perenne associated with resistance to infection by ryegrass mosaic 

virus. Physiological Plant Pathology 22, 199-207. 
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Th a St ,j nar · ius und H. K e in hen:Je l 

I nstitut für Ph , topJtholo gie Aschersl eb e n 

der Akad emie der Lan d~irt sc haftswissenschaften 

d~r 00ut sch e n Demokr tischen Repu b lik 

DOR -~320 Asc he r sle~en , Germa n Oc~ocratic Republic 

Evaluation of ba r ley for resistance to barley s t r ipe mosaic 

virus 

Using the host - vi rus com b ination barley - barley stripe 

mos a ic virus ( 8S 11V), we deter::Jinated the resis tance of 

different host genotypes and compared the dise Jsc i ndices 

with the actual pr esence of the virus by serol o~i ca l 

methods. 

Material and 4ethods 

In our investigations we use d the defined virus strains 

"Russia", "Norwich", "Type" and later "Rothamstedt". 

In initial experiDents the valuation-method by KU HN and 

SMITH (1977) for our virus-host co~bination had proved to 

be more suita~l e than that one by HAGEDORN and H MPTON 

(1975). With the form e r method the disea se -ind i ces , in the 

following defined as D I' were found out as follows. 6, 11 , 

15 and 21 d pi we detected the percentage figures of in-

fected plants and pu t the8 in the fol lo ,'.ling forr.iula: 

D I = 4W + 3X + 2Y + Z 

Th ese valuation dat es were choosen, because only plants 

of susceptible varieties s how ed symptoms be fore the 6th 

day, and after 21st day no additional plants with symptons 

were added. The tests for the resistance behaviour of the 

varieties and origins of barley were performed in the 

months of April till Septe~be r in 3 repetitions in the 

greenhouse. In dependence on the ability of ger~ination 

50 to 100 single plants per repetition and varieti P.s could 

be tested. 

For examinino whether the sy ~ptoms, and th e r e~ ith the D 1-
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v a l t 1 - s . r e f 1 e c t e d t 11 c r e J 1 v i r u s a f f e c , t h i s o n e was 

qu a litatively and quJntitativ e l y d e t cr-r.iincrl . For the 

qu a nt i Lct i vc veri fi c2tion o : v iru s b . thc rJdi n l -imriu no 

di ffu sio n test (RI DT) accordi ng t o MANCINI and o hers 

( 1 9 6 5 ) , f o r t h e q u o1 l i t ,1 t i \ c o n e , r 1.; s p 2 c t i v e 1 y , w i t h t h e 

s imp lifi cd Rif) T üfter SL\C/ a nd SHEPHERD (l '.J 75) ",0 us~ d 

anti ~ r .1 in <:!a ch CQ S<:! clJ ,1i ns t the di ssociJtP.d viru - proteins 

(D-p r ote in ). 

F o r t h ~ q 11 .J l · t at i ,. ,~ v e r i f i r. o t.i o n o F ,., S · 1 ~· i n s i n g l e p l an t s 

l c !f pic ('S of . \ :"lf)tor.1 -r. .1rr i nJ and '"-:f)t :il ~:; pla n ts 

f r o:-i .J s . l c<::t r1 spP ctrum of varieti. f~S ".'0rf'! p11t i n ag- r and 

i n<:trhJt._cJ for on1~ 'IJ:..C at room t e mp ,~rJt1Jr ~- ftc r removing 

t hc l ~af pi cr. s t he pr ec ipita t~ arounrl lh ~ r ecc:~ spot 

we re val u•~ d . 

For the quantitati ve d e t e rmination of B:'.1\' l ca f sap , after 

m f<Jin~ th e s.J me volum e f 5 per c~nt pyr rolidin e , in each 

ca~~ 10 µl , ~as i ~s till e d into th 0 d ~~ols of th agn r 

plat .~, aft c r onc ~e e k ' s in .uh ti on al r ooa tc ~p e rature it 

•:, ::} 3 . v l u 2 t e d b y m e an s o f a c y t o p 1 :) s t c'.l n <J e ~ e,) i er. c :n i c r o -

ncter . For the det e rminati on of a cali ~r tion curvc ~c 

pn'r,,1rcrl d ilution seri e s fr o n 0.7 to 0.1 mo viru s p e r r;il. 

0 n r I"! r r ~:,; c n t i n g g r a p h i c e. 1 l y ttie r r! l ü t i o n s h i r b et ·:·1 e e n an t i -

~,. n c o n c P.11 t r a ti o n an d s i z c o f p r c c i p i t J t c s ,..,. r. u s c d r 3 d i u s -

s q 1.JO r es o F t 11 e p r e c i p i t J t i: s . Th e a n t i g e n a r.10 u n t. s p e r r:, 1 

r c c l1 ~d n lu es up to 1.8 r;ig. 

By utilizing the valuation procc d11r 1; b KUHN and SMITH 

(1977) V.J l ues between O an rt lOdJfor th e o rieties or 

origins , in each c a se , can be de termined. For cla s sifying 

th e s e with r e gard to the d ~arcc of rt:sistDnc e we und e rto o k 

putting th e m in ca teg o ri e s . A vuriet,· and ori gin , re s riecti

vely , is mDr k e d us as rc s ist a nt , if t h1; D I-value lies 

un d1; r 100 , ,:rn d as susc cp tibl e , if th e .1 Iue ex cr. ds the 

va lu e of 500 . D I-values b ct"een 100 and 300 then reflect 

a ~~ dium r P.s istanc e . 
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Not all results being represented he re we would like o ai ve 

you, as an exampl e some values obtai nc d with the strai n 

"Russia" in th e following table repr esenting, in eactl casc , 

.medium values from 3 single experim e nts: 

D I for the r ('s i s tr1n1.e of di ffer en t ho t ge no t-.yrJ es t o 8 . MV 

host genotype s 

C. I. 49 98 

C. I . 11 1 'J 

C. I . 41 99 

C. I . 4219 

c. I. 4505 

C. I . 4 335 

Xeni s 

C. I. 63G 

disease ind ex 
D I 

X s . d. 

0 0 

0 0 

3 2 , 6 7 21 . ~6 

217 , 00 175 , 35 

375 , 67 193 , 61 

J91 1 0 11 1 . 70 

7 45 , 31 130 , 27 

899 , 33 9~'.,, 11 

LSO (TUC!( EY 

( L= 5 %) 

l. 

cat cg ry 

rcsist ant 

middl e 
r c: istant 

s usc eptible 

By r c~son of a t ~o-ractorial anal vs i s or varianc e it could 

b e sho··m that t he f.Jcto rs strain nd Jr i ety hü d a signi

ficant infl uenc~ on th e size of the D I-v a l uc- (~ = 5 ~) . 

Th e li~itin g di f fe r ence s were deterrain c b y Tu ck .y t est . 

T :1 c v a r i e t i e s a n c1 o r i !J i n s o n n c c t c 1:1 i t h a l i n e i n t h e t ab 1 e 

da not differ signiFicantly . The di f f ~re~c e s hct~ecn th e 

categori e s "resist ant" anr:I "susc ept iJl':?. a r e 31·;,a s signifi

c.Jn t , wher ca. this is only partly tl1 CtLP. b _t·:1ccn r:i e diur:i

r es i s tant, susc eptibl e and r es i st~ nt varieties and origins , 

re srcctively. The justi fic tion putting these cat ca ories of 

th e nriet ies and origins of bar ! ~ exn mined in r es ista nce

cl ass s is also obvious , if the pe r cent o f sy~ ptom-car rying 

pl ants of all varieties and ori gins or ba rl ey in one di sea. e 

car e a ory at the different valuation-d at P, s i s de e r~in e and 

r e ;> r e s c 1 t ~ d i n c I ff v e r, . A l r e D d y 6 d a ;1 s a : t P. r' i n o c u l a t i o n , i n 

dependenc~ on the str3in, 50 to 70 1 of th. plnn ts of the ca te -

Qory "susceptible" showed symptorn s . The plant ~ o f th e 
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· origins classified as "resistant" were only infected, on the 

other hand, at 1 to 2 ~6 at that da t e, t he "medium-resist a nt" 

ones at 4 to 18 %. By the end of t hc .::i luation , on the 21st 

da y, 9 % of the plants in ma x imum showed s 1 mptoms in the 

r esi stant varieties, whereas th e re we re 40 to 60 % in the 

mcdi um-resistant varieties and over 80 % in the susceptible 

ones . Alltogether, 17 origins could be pu t in cat egories as 

"r esist ant" to one or several strains of BSMV. 

lt was t obe ex amined by the simpli fie d RID T, wheth e r the 

s mptom- formnti on r e flected t hc rea l vi r us a ffect. This te s t 

on laten c as perform cd on single plants of a selcc ted 

var ieties-spcct rum . Th c rc~ u lts of th e virus-id entifi ca tion by 

se rology and the valua tion s of symptor1<, werP. r:omrnrcd ,1i th 

the 1.l c .' F'.1 R-sian t es t a nd ex a?:J ined on significnntc c:is ,·,ell. 

lt ppeorcd that t her e exis ts a gnod coincidence bct~cen the 

occ urrence of s mp t om s on t hc hos plants and the d~ tect ab ility 

of thc iru~ b Lh i se r o l og ica l te t aft er infcctio n with th e 

s t r a i n s · ~ u s s i ll • , • T p e · a n d " R o t h .::im s t c d 4 

• A f t c r · o r , .• i c h " -

i nfection in some origin s of ba rl cy th ere ar e s mptomless 

v iru s cn rri ers to bc found in c r eJsi ngl y. Th ~ nrc concentrat e d 

bes id e a spor ad ic occurrence abov e all on ~ert.::iin a ri et ies. 

Th e refore , it ca n be conclud e d that sy riptomles, pl.::ints gern 

rall y a rc not infecte d and a l t ent virus affcct docs not p lay 

a great role. The different por tion of sy~pton-free plants 

cons equently re flects a diffe re nt frequ ency of infec tion. 

Th e variations of the irus concentration dctc r mined by th e 

quantitative Rl DT dcren ding on th e tim e and the plan t section 

distinctl y show thnt , a s a rul e , the virus concentra tion ris e s 

in the newl y - developing l c aves. Th e concentration i s at the 

lo wes t in the in oculated Je af and increases to the r est abo e 

the third leaf. lt was striking that in most of t he ca s es a 

rapid drop of the virus concentration took place in the second 

and third 1 a es a rt er a quick ri ~e . Alltogether, it comes to 

be obvious that the high e r D I of the susceptible varieties 

we re a lso connected with a higher vir us concentration than in 
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t h e m e d i um - r c s i s t a n t o r i g i n ' . Th c'.l t s c c m ,' r e m a r k ab l e , b e c a u _ e 

the D I- l uc was calculat ed From th c number of symptom-

CJ r ri ng pl.:rnt s, and th e 1 mptom i ntcns i t y wa s not t ak en into 

acco un t . Hav ing onl y utili Z"! s, mpto~-c3 r r y ing plant s for t h r.! 

serol og i ca l t e~ ts l ess indivi du a ls we r e not only inf ect e d wi t h 

me dium-r c~ istant varieti es , but in th e a l ess virus multipli

cation t ook place , too. 

Ois cus s i nn 

Extensi ve in cs tig a tions on th e r es istan cc o f barl c , ag a inst 

BSNV were already carried out on a big asso r tm ent ri t h ma ny 

v i r u s i s o l a t e s ( TI ~.1 I A \J , 1 9 7 5 ) , t1 o w e v e r , s c .::i r c h i n g f o r r e -

sistant geno tvp es it Ka5 only xa min e d, wh c her symptoms were 

pr ese nt or no t. By s c l ec ting th e origin s of barl e from the 

world ass ortment in Beltsville we took TI MIA N'S r c s ults into 

con s ideration. In experimen t s of ma ny yea rs he had determined 

from nearl y 5000 variet i es and origins of barley 45 as b e ing 

resistant. By all mca ns , he utiliz e d a fi e ld isolat e of AS'I V 

fo r hi s screening t c s t and he onl va lu ed on a pr escnc e 

(s u . ceptibl e) and non-pres en c e (r ~s i tant ) of symptoms, r cs r cc 

tivel y . In the following gr ec nhou sc e xpe rim en ts with 12 Ln ~O 

other BSMV isolates he f ound out differences in the resi s tan ce 

b e hav iour of these 45 origins against th e different isolates . 

In e , t e nding his studies we includ e d defined BSMV strains in 

our investigations. Beyond th at we we r e abl e to prove th e 

gr eat mul tiplic ity in th e resistance behaviour of th e vari e t i 0s 

and origin s of barley by me a ns of calculating the disease 

indices. 

A good agr P. me nt was found to ex ist be twee n th e app P. orance 

of symptoms and the actual pres e nc e of 8SMV , as evidenced 

by RIDT. Virus c oncentration s were high e r in s usc eptibl e 

genotypes wi th high D I valu es th cJn in ge no t ypes \ i th me d ium 

resi s tanc e. 

An a l ys is of the D I volu cs rev ea l e d generally a constant 

ranking of th e genotyp As t o th e thr ee virus pat hotyp cs (strains) 

te sted . Thi s Fact tog e th e r with the virus behaviour in th e 
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ho . t sugaes t the pr·esence of horizont a l resistance. 

S11mm arv 

Usin g the host-virus combi nat ion barley - barley stripe 

moso ic virus (BSMVL we ap plied th di' J .'C index (0 I) 

system of KUHN and SMITH ( 1977) for evaluation of the resistan

ce of different hast genotvpns t o t hrce strains oF BSMV after 

mcc hani c al inoculation. By ~~ a ns of these indices we were 

ab l e d~t ermining three cat ~r ries of host reactions: 

"Re s istant" (0 I = O to 100) "mi udlP. r es istant" (D I 101 

to 5 00) and "susceptible" (0 I = 501 t o 1000). 

Go o d a g r e e m e n t was es t ab 1 i s t1 e d b e t n-P. c n t h e a p p e a r an c e o f 

symptoms on barley plants and th ~ a~t ual presence of BSMV, as 

evid cncc d by a simplifi e d radi al immu norli ffusion t cchniqu. 

(RIOT). 

Virus concentration were hig he r in su s cep tible genotypes 

with high D I values than in genotypes with medium resistance. 

Thus, the latter ones are ch · racterized not only by a lower 

infection rate but also by redu ced v i ru s multiplication. 

According to the D I values and the res ults of serological 

t ests, th~ r es istance type of the virus-host combination 

under review is classified as r esis tance to infection (hori 

zontal resistance). 
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