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Okruh hostitelh viru prou~kovitosti p~enice 

Na sAni pNrozen6 infikovan6ho p~ena~e6e viru prou'2kovitosti p~enice (VPP) 
kNsa Calligypona pellucida F. reagovaly eharakteristickj~mi pNznaky v pom~rn6 
zna6n6m rozsahu Bromus arvensis L., B.  mollis L., Avena ]atua L., A. nuda L. 
(HoEJ.), Trit icum aestivum L. s. s., T. compact~tm [-[OST., T. dicocc~tm SCgR~NK 
a Hordeum mur inum L., v men~im podilu pak Lolium multiflgrura LAx., L. pe- 
renne L., Bromus tectorum L., Pea annua L., Aver~a strigosa SCm~EB., A. sterilis L., 
Trit icum spelta L., T.  durum DESk., T. turgidum L. a T. po~onicum L. Dal~ich 
42 rostlinn)Tch druhfl ze 6 5eledi v t6to testaci nconemocn~lo. Negativn~ vyznM 
i pokus o urn616 naka~2cnl Phleum pratense L.,t~eba~e u tohoto rostlinn6ho d ruhu  
jsme v pHrod5 pozorovali typick6 pNznaky VPP.  MArne za to, ~.e n~kter~ nega- 
t ivni  vs~sledky byly asi v pNdinn6 spajitosti  so 'znaSn5 kolisajici p~ena~eSskou 
fl6innosti vektora,  znAmou ji~ z dNv~j~ich praci. 

V kul turs  picnin prvniho uMtkov~ho roku v mlstech s nadm~rn5 hojn37m 
v57skytem larev Calligypona peUucida bylo pN ter6nnlch pozorovAnich zazname- 
nAno v n6kterj~ch lokalitAch na  ~eskomoravsk6 vysoSin8 siln6j~i napadeni  V P P  
u Lolium multiflorum. Charakteristick6 pNznaky VPP jsme pN tom zjiutili i na  
Phleum pratense, Lol ium perenne a Bromus mollis. 

* Addresses: Ing. Josef  Vacke, V:~zkumn~ fistav rostlinn6 v~-roby CSAZV, 
Praha-Ruzyn~ 507 
Ing. Vladimir PrhSa C. Sc., V37zkumns~ dstav chmela~sk:~ ~SAZV, 
~atec, ~i~kovo n~m. 
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Summary 

The following plants reacted to acquisition feeding by. an infected leafhopper, 
Calligyloona 10ellucida, vector of the wheat striate virus (WSV) with char- 
acteristic symptoms to a relatively marked extent, - -  Bromus arvenis L., 
B. mollis L., Arena/atua L., A. nuda L. (Ho]~J.), Triticum aestivum L. s. s., 
T. comlgactum HOST., T. dicoccum SCm~ANK and Hordeum murinum. L., to 
a lesser degree Lolium multiflorum LAM., L. 19erenne L., Bromus tectorum L., 
Poa annua L., Avena strigosa SCH~EB., A. sterilis L., Triticum spelta L., 
T. durum D~.sF., T. turgidum L. and T. ,polonicum L. A further 42 plant 
species from 6 families remained uninfected in this test. An at tempt  to infect 
Phleum l~ratense artificially gave negative results even though typical symptoms 
of WSV were found in this variety in nature. I t  is probable that  some negative 
results were connected with the considerable vacillation of the transmittable 
efficacy of the vector, already known from previous work. 

During field observation of fodder crops in the first year in some districts 
of  the Czecho-NIoravian Highlands, where the occurrence of Calligypona pel- 
lucida larvae was abnormally profuse, a stronger infection of WSV in Lolium 
multiflorum was recorded. At the same time, characteristic symptoms of WSV 
were also confirmed on Phleum pratense, Lolium perenne and Bromus moUis. 

Introduction 

A first brief report of wheat striate virus was made in Czechoslovakia with 
relation to the discovery of the oat sterile-dwarf virus, which caused con- 
siderable damage to oat crops in extensive regions of the Czecho-Moravian 
Highlands (P~0gA 1958, P ~ g A  et. al. 1959). The most important  character- 
istics of this virus were dealt with in further work (P~0~A 1960a, 1960b, 1960c, 
PRf~w and VACK• 1960a, PR6~A and VACxE 1960b) and its obvious identity 
with the European cereal (wheat) striate mosaic virus described in England 
(SLYKHUIS and WATSON 1958) was proved. 

I t  must be mentioned ,from published data having direct relation to this 
work, tha t  receptivity to European cereal striate mosaic virus was proved in 
barley, wheat, oats, rye, Lolium multiflorum LAM. and L. perenne L. (SLYK- 
HVIS and WATSON 1958); in Czechoslovakia, Avena ]atua L. and Poa annua L. 
(PR~w et al. 1959) and also Lolium multiflorum LAM., L. perenne L., Bromus 
arvensis L. and B. mollis L. (VACKV, 1960). In  addition to wheat, oats and 
barley, were subsequently successfully infected with WSV. As far as natural  
occurrence is concerned, characteristic symptoms of WSV were ascertained 
in Czechoslovakia not only in cereals (most often wheat), but  also in some 
other kinds of grass (Lolium multiflorum, L. 19erenne, Bromus mollis, Phleum 
pratense (growing in the region where the larvae of the natural  WSV vector, 
leaf hopper Calligylgona 1oellucida, hibernate (VAcKE 1960). This proved that  
WSV was also of certain economic importance for fodder grasses and supplied 
the impulse for a more detailed study of its possible hosts with the aim of 
examining conditions important for the preservation and rotation of this 
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virus in nature. Testing for receptivity of WSV in many types of plants and 
a thorough exploration of disease symptoms in plants in both cultivated 
and natural surroundings, were carried out in the years 1959 and 1960. 

Material and Methods 

W S V  was  sp r ead  b y  n a t u r a l l y  in fec ted  l a rvae  o f  CaUigypona pellucida in glass -house  exper i -  
m e n t s .  The  l a rvae  o r ig ina ted  f rom m i x e d  c lover -grass  crops  f r o m  t h e  Zacho t l n  local i ty  o f  t h e  
Pe lh~imov d is t r ic t  (the d i s t r ic t  in wh i ch  a n  ep idemic  o f  t he  oa t  s te r i l e -dwar f  v i rus  disease  occur red  
in  t he  years  1954 to 1956). The  in fec t iv i ty  o f  each  e x p e r i m e n t a l  insec t  was  conf i rmed  before h a n d  
b y  two ind iv idua l  t e s t s  on  oa t s  o f  the  ValeSovsk~" whi te  va r i e ty .  The  degree o f  in fec t iv i ty  o f  
t h e  la rvae  f l uc tua t ed  in ind iv idua l  pas sages  a n d  series f r om 7 to 22%.  Because  paral le l  s tud ie s  
~vere m a d e  o f  t he  r ecep t iv i t y  o f  t he  t e s t ed  p l an t s  to t he  oa t  s te r i l e -dwar f  v i rus ,  l a rvae  in fec ted  
~vith th i s  v i rus  were also lef t  in t he  e x p e r i m e n t .  L a rvae  free o f  b o t h  v i ruses  were s e p a r a t e d  
a n d  t e s t ed  a p a r t  as controls .  I n  th i s  way ,  t he  pe rcen tage  of  l a rvae  capable  o f  W S V  infec t ion  
in  t he  e x p e r i m e n t a l  series rose to 32. Checked  a n d  s e p a r a t e d  l a rvae  were t h e n  p laced  i nd iv idua l l y  
(for the  t e chn ique  o f  t r ans fe r r ing ,  see P ~ A  a n d  VACXE 1960a) on  t he  e x p e r i m e n t a l  p l a n t s  
g rown  in wooden  boxes  spaced  5 • 6 cm.  apa r t .  Escape  o f  the  vec to r s  was  p r e v e n t e d  b y  g lass  
t ubes ,  the  lower edge o f  wh i ch  was  let  in to  t he  g r o u n d  a n d  t he  top  c losed w i th  si lon m a t e r i a l  
a f t e r  t he  i n t r o d u c t i o n  o f  t he  insects .  

The  per iod of  infec t ious  feeding of  t he  l a rvae  l a s ted  f rom 7 - - 8  days .  The  t e s t  p l an t s  were 
in fec t ed  du r ing  the  vege t a t i ve  phase  of  2 - - 4  leaves.  The  n u m b e r  o f  e x a m i n e d  p l an t s  f l u c t u a t e d  
b e t w e e n  36 a n d  64. P l a n t s  covered  wi th  non - in fec t ed  la rvae  ac t ed  as controls .  The  t e m p e r a t u r e  
in  the  g lass -house  du r i ng  t he  per iod of  infec t ion  was  be tween  14 - -26  ~ C a n d  the  re la t ive  h u m i d i t y  
be tween  2 5 - - 8 5 % .  The  ini t ial  3 - - 4  weeks '  g r o w t h  o f  the  infec ted  p l an t s  was  pa s sed  in a glass-  
house  u n d e r  s imi lar  cond i t ions  to those  wh i ch  ex i s t ed  d u r i n g  t he  infec t ions  period.  A t  t he  e n d  
~)f M a y  a n d  du r ing  t he  o the r  s u m m e r  m o n t h s ,  t he  boxes  w i t h  t he  p l an t s  were p laced in a glass-  
house  wh ich  h a d  all i ts  glass  panes  e x c h a n g e d  for t r a n s p a r e n t  a n d  porous  s i lon mate r i a l .  

S ix ty  p l a n t  species  f r om the  famil ies  Poaceae (Gramineae), Polygonaceae, Fabaceae, Sola- 
-naceae, Plantaginaceae a n d  Asteraceae were t e s t ed  for r ecep t iv i t y  to W S V .  

Fie ld  obse rva t i on  o f  t he  occur rence  o f  W S V  on  n a t u r a l l y  in fec ted  p l an t s  was  ca r r ied  o u t  
b o t h  in a reas  of  n a t u r a l  inc idence  a n d  in c u l t i v a t e d  crops.  Grea t e s t  a t t e n t i o n  was  pa id  to a reas  
s t r o n g l y  i n v a d e d  w i t h  l a rvae  Calligypona pellucida, i.e. two or more  yea r  crops in the  yea r  o f  
p l a n t i n g  a n d  in t he  fol lowing year .  R e s e a r c h  was  also car r ied  ou t  on  t e m p o r a r y  a n d  pe renn ia l  
m e a d o w s ,  g ra s sy  boundar i e s ,  the  edges  o f  woods  a n d  o the r  a reas  o f  possible  t e m p o r a r y  so jou rn  
o f  t he  t r a n s m i t t e r  l ea fhoppers .  I n  p l an t s  where  s y m p t o m s  of  W S V  were found ,  the  degree of  
�9 l a m a g e  was  also e s t i ma t ed .  

Results and Discussion 

As can be seen in tab. 1, glass-house infection experiments with the vector 
C. pellucida demonstrated receptivity to WSV in 18 species from the family 
_Poaceae. Typical striping developed in these species: Poa annua L., Lolium 
multiflorum LAM., L. perenne L., Bromus mollis L., B. arvensis L., B. tecto- 
~'um L., Hordeum murinum L., Triticum dicoccum SC~__RANK, T. spelta L., 
T. durum DEsk., T. turgidum L., T. aestivum L. s. s., T. compactum HOST., 
T. polonicum L., Avena /atua L., A. strigosa SC~REB., A. sterilis L., A. nuda (L.) 
HoEJ. A rather high percentage of transmission was achieved in Bromus 
arvensis, B. mollis, Hordeum murinum, Avena nuda, A. /atua and several 
species from the Triticum genus. On the other hand, very little transmission 
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was remarked in Lolium perenne, Bromus tectorum, Avena strigosa, Poa annua 
and a few representatives of the genus Triticum. Artificial transmitting of 
WSV was unsuccessful in Rumex acetosella L. and Fagopyrum tataricum L. 
(Gi4RT•) from the family Polygonaceae, Tri/olium arvense L., T. repens L. 
and T. montanum L. from the family Fabaceae, Nicotiana tabacum L. and 
Datura stramonium L. from the family Solanaceae, Plantago lanceolata L. 
from the family Plantaginaceae, Taraxacum o/ficinale WEB., Sonchus arven- 
sis L., Achillea miUe/olium L. and Cirsium arvense (L.) Scoe. from the family 
Asteraceae, Festuca pratensis HUDS., .Festuca rubra L., Poa pratensis L., P. tri- 
vialis L., P. nemoralis L., P. palustris L., Glyceria aquatica (L.) WAHLB., 
Dactylis glomerata L., Briza media L., Cynosurus cristatus L., Melica transsil- 
vanica SCHUR, Elytrigia repens L. (DESV.), Triticum monococcum L., Bromus 
inermis LEYss., Nardus stricta L., Arrhenatherum elatius (L.) PRESL, Trisetum 
flavescens (L.) P. BEAVV., Anthoxanthum odoratum L., Calamagrotis epigeios (L.) 
ROTH., Agrostis stoloni/era L., Alopecurus pratensis L., Moh,,ia coeruelea (L.) 
MOENCH., Digitaria ischaemum (ScItREB.) MUEHLENB., Echinochloa crus-gaUi (L.) 
P. BEAUV., Panicum miliaceum L., Setaria glauca (L.) P. BEAVV., Sorghum 
vulgare PERS., S. saccharatum L. (MoE~CH) and Zea mays. L. from the family 
Poaceae. Similarly negative were attempts to infect Phleum pratense L., 
which, however, in certain cases in fodder crops in the Czecho-Moravian 
Highlands, showed typic:el symptoms of WSV on a considerable number of 
individual plants. In view of marked oscillation in the efficacy of the vector 
(WATSON and SINHA 1959, 1)Rff~A 1959, 1960, P~f~A and VACKE 1961a), it is 
still not possible, however, to consider negative results as definite. 

Field research in many districts of the Czecho-Moravian Highlands (Pelh['i- 
mov, Dobrs Voda, Zachotin, Cejkov, Turovka, Sizava, Hornl Ves and Bystrs 

Table  1. Pos i t ive  resu l t s  of  r ecep t iv i t y  t e s t  o f  p l an t s  f rom the  f ami ly  Poacvac 

V a r i e t y  o f  infec ted  p l an t s  

Poa annua L. 
Lolium perenne L. 
L. multiflorum LAY.  
Hordeum mur inum L. 
Tri t icum dicoccum SCHRA•K. 
T. spelta L. 
T.  durum DESF. 
T. turgidum L. 
T.  aestivum L. s. s. 
T. compactum HosT.  
T. polonicum L. 
Bromus mollis L. 
B. arvensis L. 
B. tectorum L. 
Arena ]atua L. 
A .  strigosa SCHI~EB. 
A.  sterilis L.  
A .  nuda (L.) HOEJ. 

No. o f  
p l an t s  for 

feeding  

31 
61 
64 
56 
64 
61 
37 
55 
63 
60 
64 
64 
64 
31 
58 
62 
62 
43 

No. o f  
successfu l  
infec t ions  

2 
2 
7 

22 
13 

6 
2 
3 

I3 
I I  

6 
12 
26 

1 
12 

3 
8 
9 

Percentage 
of  success fu l  

infec t ions  

6.5 
3-3 

10.9 
39"3 
20'3 

9.8 
5.4 
5.5 

20'6 
18.3 

9.4 
18.7 
40.6 

3.2 
20.7 

4.8 
12.9 
20.9 

L e n g t h  o f  
i n c u b a t i o n  

per iod (days)  

2 8 - - 3 0  
3 0 - - 4 5  
2 7 - - 4 0  
16 - -28  
18 - -32  
18 - -32  
2 4 - - 3 0  
2 0 - - 3 6  
18 - -32  
19 - -32  
18 - -32  
2 2 - - 3 2  
2 0 - - 3 2  

29 
1'7--29 
2 3 - - 2 6  
18 - -26  
18 - -34  
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in the Pelh~imov district; Hojkov and Novg Ves in the Jihlava district; 
Dubi and Skorkov in the HavliSkfiv Brod district) showed that  symptoms 
similar to those obtained in glass-house experiments appear naturally in 
Lolium multiflorum, L. perenne and Bromus mollis. Besides this, symptoms 
characteristic for WSV were observed in Phleum pratense. In fodder crops 
(clover-grasses), Lolium multiflorum was regularly the most affected. Indeed, 

Fig. 1. Leaves of Bromus mollis L. artifi- 
cially infected with WSV. Leaf  of heal thy 

plant on the right. 

Fig. 2. Leaves of Lolium multiflorum LAM. 
artificially infccted with WSV. Leaf of heal thy 

plant  on the right. 

in the Zachotin district, symptoms of WSV were found in this variety on 
32% of the plants. On the same land, 10% of Lolium perenne, 5% of Phleum 
pratense and 2% of Bromus mollis were infected. Similar tendencies to in- 
fection could be observed in further districts, although the percentage of 
diseased plants was considerably lower. No symptoms of WSV were ascer- 
tained in four districts. The extent of infection was reviewed at the end 
of  June and the beginning of July,  when the majori ty of plants infected in 
the Autumn had died. I t  can therefore be supposed with certainty that  in 
reality, there is a far greater number of grasses infected with WSV. Single 
diseased plants were found on grassy boundaries in the Zaehotin district in 
the immediate vicinity of fodder crops. No plants with symptoms of WSV 
were observed on further natural areas such as meadows, waysides and the 
edges of woods. 

The infection of grasses with WSV was dependent in all cases on the places 
where development of the Calligypona pellucida larvae takes place. The in- 
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tensity of infection is in direct ratio to the population density of the trans- 
mitters. This is again dependent on the types of cover crops and on micro- 
climatic conditions in the crop. The greatest number of diseased plants was 
found in fodder crops where the cover crop was oats. In fodder crops undersowr~ 
into other cereals, especially into rye, striped plants appeared only singly. 

Fig. 3. ]Phleum pratense L. naturally infect- 
ed with WSV. Healthy plant on the left. 

Fig. 4. Bromus moUis L. naturally infected 
in the field. Plant without symptoms of WSV 

on the left. 

More diseased grasses were found in places shaded by woods or bushes whero 
the temperature was lower and the relative humidity higher than were found 
in the sunshine. 

The fact that WSV causes noticeably greater damage on fodder crops of 
the grass type rather than cereal type is most likely connected with the 
length of sojourn of the transmitter on them. Calligypona pellucida spends 
the greater part of its development on fodder crops in the year in which they 
are sown and the beginning of the following year. The period following hatch- 
ing of the larvae (July, August) up to development into adult insects and 
migration to cereals (the end of May and June of the following year), after 
subtracting 4--5 months of hibernation or low activity, totals 5--6 months. 
For the whole of this period, the transmitter is able to infect receptive plants. 
On cereals, however, the period of possible infection is much shorter--lasting 
2--3 months if the time from the attack until the growing phase of the plant 
when WSV can still damage it is taken into consideration. 
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Without  a doubt, the concentration of leafhoppers on area units plays. 
a great part  in the infection of grasses. The concentration of adult  insects 
on 1 m S of cereals rarely reached 20--30 in number in the years of our re- 
search. In fodder grasses where the cover-crop was oats, however, there were 
on an average 450--1300 larvae to 1 m S. The possibility of infection under 
these conditions is naturally many times greater than in the former case. 
Of course, the irregular power of the leaf hopper to transmit WSV and the 
greater mobility of the adult  vector than its larvae on the plants must be  
taken into account. 

Jus t  as in the glass-house experiments, certain differences in the destruct ivi ty 
of WSV on individual types of  host plants were also ascertained in nature. 
According to the degree of dwarfing, the following varieties suffered most> 
from WSV: Bromq~s moUis (average shortening of the stalk being 72%), then 
followed Phleum pratense (the plants were shorter by  69.5%), further Lolium 
multiflorum (stunting of growth 64.9%) and finally Lolium perenne (height 
reduced by  60%). This field observation of the given hosts was in agreement 
with the results from infection experiments in the glass-house. 

Contrary to the results from glass-house experiments, more frequent in- 
fection in Lolium multiflorum than in Bromus moUis was met with in natural 
conditions. This is probably related to the suitability of  these grasses as food 
for the larvae of  the vector. Bromus mollis is possibly not very attractive 
for the leafhopper larvae, because of the profuse hairiness of its leaves, leaf 
sheaths and stalks, or at least, these conditions make feeding difficult. Vice 
versa, Lolium multiflorum has smooth leaves and stalks which is most likely 
more favourable for the feeding of the Calligypona pellucida larvae. 

From information on the attacking of some cultivated forms of grass grown 
in fodder mixtures, it is palpable that  WSV can reach remarkable intensity 
of infected crops, depending on the population density and degree of infecti- 
ousness of the leafhopper vector. I f  the considerable destructivity of the 
studied virus for its hosts is taken into consideration, it is obvious that  over- 
multiplying of Calligypona pellucida can cause certain depression in fodder 
crops when varieties of grass receptive to WSV form the whole or main part. 
of the fodder mixtures. 
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Ha cOCaHHO eCTeCTBeHIIO HH~I4RHpOBaHHOFO nepeuocqH~a BHpyca IIOJIOCaTOCTI~ IHtIe- 
HHI~BI (Bnl]) I~I4I<O~I{H Calligypona pellucida F. p e a r g p o B a m i  xapair npII-  
3Har~aM~ B 3riaqrtTeJi~nLix paaMepax  Bromus arrensis L., B. mollis L., Arena [atua L., 
A. nuda L. (HonJ . ) ,  Triticum aestivum L. s. s., T. compactum HosT . ,  T. dicoccum Scm~A.wK., 
Hordeum murinum L.,  Menbme nOTOM Lolium multi/lorum LAM., L. perenne L., Bromus 
tectorum L., Pea annua L., Arena strigosa SCHREB., A.ster i l i s  L., Tricitum spelta L.. 
T. durum DESF., T. turgidam L., T. polonicum L. ~ a m ,  nefimi~x 42 pacTr iTeabnHx BItJIa 
n3 6 CeM~HCTB B aTOM OnblTe HE 3a6oae3o. HeraT~BHbIe peayabTaThl 61)IJII/I nonyqeHH a O~bITe 
e !IEI~yCCTBeHHI~IM a a p a m e n ~ e M  Phleum pratense L.,  XOTn y 3TOFO BHAa MbI B npHpo/Ie  Ha- 
6:i~o~aaH T14II~IqHhIe n p n a n a K n  B H H .  Mbi noaa raeM,  rITe J~et<oTop~ie IteraTgBHhIe p e a y a b -  
TaTbI HaXO~tTCfl B IIpI4qrIHItOfl B3agMOCB~t3II C 3gam4Teabuo  r~oae6momeficn n e p e n o c a m e f i  
D~(~eI{TI4BHOCT][,10 uel~Topa, HaBeCTHOI] y m e  H3 n p e ~ H ~ y m ~ x  pa6oT.  

B K y a s T y p a x  HOpMOBbIX 3JIaI<OB n e p n o r o  ro~a  Bbi~oaamHnaHHa B MecTax C I, ICt(JIIOql4TeJIb- 
~Ofi HacHme~HOCTt, IO arIqr~HrCaMri Calligypona pollucida npr~ rto~entax ~ a 6 a ~ o ~ e ~ u a x  Ha 
HeI~oTopHx MeCTOHaXO~f~eH~gX q e m c n o - M o p a B c ~ o f i  BOaBblIIIelIlIOCTg nafi;~eno 6oaee  cHa~,- 
Roe nopameHHe  BI I I I  y Lolium multi[lorum. X a p a ~ T e p m : T n q e c K n e  npnana~r~  B I I H  O6Ha- 
p y m e n ~ t  y Phleum pratense, Lolium perenne a Bromus mollis. 


