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Okruh hostiteli viru prouzkovitosti pSenice

Na séni pfirozend infikovaného prenaSede viru prouzkovitosti pSenice (VPP)
kiisa Calligypona pellucida F. reagovaly charakteristickymi pfiznaky v pomérné
znaéném rozsahu Bromus arvensis L., B. mollis L., Avena fatua L., A. nuda L.
(Homsg.), Triticum aesttvum L. s. s., T. compactum Hosrt., T'. dicoccum SCHRANK
a Hordeum murinum L., v mendim podilu pak Lolium multiflorum Lawm., L. pe-
renne L., Bromus tectorum L., Poa annua L., Avena strigosa SCARER., A. sterilis L.,
Triticum spelta L., T. durum DEsrF., T. turgidum L. a T. polonicum L. Dalsich
42 rostlinnych druhu ze 6 ¢eledi v této testaci neonemocnélo. Negativné vyznél
i pokus o umélé nakazeni Phleum pratense L.,tfebaZe u tohoto rostlinného druhu
jsme v piirods pozorova.h typleke pmznaky VPP. Ma,me za to, Ze nékteré nega-
tivnl vysledky byly asi v prlcmne spojitosti se znadnd kolisajici prenaleéskou
uéinnosti vektora, znamou jiz z diivéjsich praci.

V kulturdch picnin prvniho uZitkového roku v mistech s nadmérng hOJnym
vyskytem larev Calligypona pellucida bylo pfi terénnich pozorovanich zazname-
nino v nékterych lokalitdch na Ceskomoravské vysodind silndjsi napadeni VPP
u Lolium multiflorum. Charakteristické priznaky VPP jsme pfi tom zjistili i na
Phleum pratense, Lolium perenne a Bromus mollis.

* Addresses: Ing. Josef Vacke, Vyzkumny tstav rostlinné vyroby CSAZV,
Praha-Ruzyné 507

Ing. Viadimir Praga C. Sc., Vyzkumny tstav chmelaisky CSAZYV,
Zatec, Zizkovo nam.
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Summary

The following plants reacted to acquisition feeding by an infected leafhopper,
Calligypona pellucida, vector of the wheat striate virus (WSV) with char-
acteristic symptoms to a relatively marked extent, — Bromus arvenis L.,
B. mollis L., Avena fatua L., A. nuda L. (HoEs.), Triticum aestivum L. s. s.,
T. compactum Host., T. dicoccum ScHRANK and Hordeum murinum. L., to
a lesser degree Lolium multiflorum Lawm., L. perenne L., Bromus tectorum L.,
Poa annua L., Avena strigosa SCHREB., A. sterilis L., Triticum spelia L.,
T. durum Dus¥F., T. turgidum L. and T. polonicum L. A further 42 plant
species from 6 families remained uninfected in this test. An attempt to infect
Phlewm pratense artificially gave negative results even though typical symptoms
of WSV were found in this variety in nature. It 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 observaiion of fodder crops in the first year in some districts
of the Czecho-Moravian 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 mollis.

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 (PrtSA 1958, PRUSA et. al. 1959). The most important character-
igtics of this virug were dealt with in further work (PRUSA 1960a, 1960b, 1960c,
PrE8a and VAcKE 1960a, PRUSA and VACKE 1960b) and its obvious identity
with the European cereal (wheat) striate mosaic virus described in England
(SLYRHUIS and WaTsoN 1958) was proved.

It must be mentioned from published data having direct relation to this
work, that receptivity to European cereal striate mosaic virus was proved in
barley, wheat, oats, rye, Lolium multiflorum Lam. and L. perenne L. (SLYK-
HUts and WaTson 1958); in Czechoslovakia, Avena fatua L. and Poa annua L.
(PrUSA et al. 1959) and also Loliwm multiflorum LaMm., L. perenne L., Bromus
arvensts L. and B. mollis L. (Vacke 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. perenne, Bromus mollis, Phleum
pratense (growing in the region where the larvae of the natural WSV vector,
leafhopper Calligypona pellucida, hibernate (VaAcke 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

WSV was spread by naturally infected larvae of Calligypona pellucida in glass-house experi-
ments. The larvae originated from mixed clover-grass crops from the Zachotin locality of the
Pelhtimov district (the district in which an epidemic of the oat sterile-dwarf virus disease occurred
in the years 1954 to 1956). The infectivity of each experimental insect was confirmed before hand
by two individual tests on oats of the Valedovsky white variety. The degree of infectivity of
the larvae fluctuated in individual passages and series from 7 to 229,. Because parallel studies
-were made of the receptivity of the tested plants to the oat sterile-dwarf virus, larvae infected
with this virus were also left in the experiment. Larvae free of both viruses were separated
and tested apart as controls. In this way, the percentage of larvae capable of WSV infection
in the experimental series rose to 32. Checked and separated larvae were then placed individually
(for the technique of transferring, see PrRUSA and Vackr 1960a) on the experimental plants
grown in wooden boxes spaced 5 X 6 cm. apart. Escape of the vectors was prevented by glass
tubes, the lower edge of which was let into the ground and the top closed with silon material
after the introduction of the insects.

The period of infectious feeding of the larvae lasted from 7—8 days. The test plants were
infected during the vegetative phase of 2—4 leaves. The number of examined plants fluctuated
between 36 and 64. Plants covered with non-infected larvae acted as controls. The temperature
in the glass-house during the period of infection was between 14-—26° C and the relative humidity
between 25—859,. The initial 3—4 weeks’ growth of the infected plants was passed in & glass-
house under similar conditions to those which existed during the infections period. At the end
of May and during the other summer months, the boxes with the plants were placed in a glass-
house which had all its glass panes exchanged for transparent and porous silon material.

Sixty plant species from the families Poaceae (Gramineae), Polygonaceae, Fabaceae, Sola-
‘naceae, Plantaginaceae and Asteraceae were tested for receptivity to WSV.

Field observation of the occurrence of WSV on naturally infected plants was carried out
both in areas of natural incidence and in cultivated erops. Greatest attention was paid to areas
strongly invaded with larvae Calligypona pellucida, i.e. two or more year crops in the year of
planting and in the following year. Research was also carried out on temporary and perennial
meadows, grassy boundaries, the edges of woods and other areas of possible temporary sojourn
of the transmitter leafhoppers. In plants where symptoms of WSV were found, the degree of
damage was also estimated.

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 Lawm., L. perenne L., Bromus mollts L., B. arvensis L., B. tecto-
rum L., Hordewm murinum L., Triticum dicoccum SCHRANK, T. spella L.,
T. durum DESF., T. turgidum L., T. aestivum L. s. 8., T. compactum Hosr.,
T. polonicum L., Avena fatua L., A. strigosa SCHREB., A. sterilis L., A. nuda (L.)
Hozrs. A rather high percentage of transmission was achieved in Bromus
arvensis, B. mollis, Hordeum murinum, Avena nuda, A. fatua 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.
(GArTN) from the family Polygonaceae, Trifolium arvense L., T. repens L.
and 7. 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 officinale WEB., Sonchus arven-
s1s L., Achillea millefolium L. and Cirsium arvense (L.) Scop. from the family
Asteraceae, Festuca pratensis Hups., 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, HElytrigia repens L. (DEsv.), Triticum monococcum L., Bromus
snermis LuYss., Nardus stricta 1., Arrhenatherum elatius (L.) PRESL, Triselum
flavescens (L.) P. BEAUV., Anthoxanthum odoratum L., Calgmagrotis epigeios (L.)
RorH., Agrostis stolonifera L., Alopecurus pratensis L., Molvaia coeruelea (L.)
MoEgNcH., Digitaria ischaemum (SCHREB.) MUEHLENB., Hchinochloa crus-galli (1..)
P. Bravv., Panicum miliaceum L., Setaria glauca (L.) P. Bravv., Sorghum
vulgare PErs., 8. saccharatum L. (MorNcH) and Zea mays. L. from the family
Poaceae. Similarly negative were attempts to infect Phlewm pratense L.,
which, however, in certain cases in fodder crops in the Czecho-Moravian
Highlands, showed typical 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, PRUSA 1959, 1960, PRUSA and Vacke 1961a), it is
still not possible, however, to consider negative results ag definite.

Field research in many districts of the Czecho-Moravian Highlands (Pelhii-
mov, Dobré Voda, Zachotin, Cejkov, Turovka, Sizava, Horni Ves and Bystra

Table 1. Positive results of receptivity test of plants from the family Poacecae

No. of No. of Percentage | Length of
Variety of infected plants plants for successful | of successful | incubation
feeding infections ‘ infections |period (days)

Poa annua L. 31 2 6-5 28—-30
Lolium perenne L. 61 2 3-3 30—45
L. multiflorum LaMm. 64 7 10:9 27—40
Hordewm murinum L. 56 22 39-3 16—28
Triticum dicoccum SCHRANK. 64 13 20-3 18—32
T. spelta L. 61 6 9-8 18--32
T. durum DESF. 37 2 54 24—30
T. turgidum L. 55 3 55 20—36
T. aestivum L. s. s. 63 13 20-6 18—32
T. compactum HosT. 60 11 18-3 1932
T. polonicum L. 64 6 9-4 18—32
Bromus mollis L. 64 12 187 22—32
B. arvensis L. 64 26 40-6 20—32
B. tectorum L. 31 1 32 29

Avena fatua L. 58 12 20-7 17—29
A. strigosa SCHREB. 62 3 4-8 23—26
A. sterilis L. 62 8 12-9 18—26
A. nuda (L.) HorJ. 43 9 20-9 18—34
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in the Pelhfimov district; Hojkov and Nova Ves in the Jihlava district;
Dubi and Skorkov in the Havlitktv 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,

|

1
Fig. 1. Leaves of Bromus mollis L. artifi- Fig. 2. Leaves of Lolium multifiorum Lawm.
cially infected with WSV. Leaf of healthy artificially infoeted with WSV. Leaf of healthy
plant on the right. plant on the right.

in the Zachotin district, symptoms of WSV were found in this variety on
329, of the plants. On the same land, 109, of Lolium perenne, 5%, of Phleum
pratense and 29, 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 majority of plants infected in
the Autumn had died. It 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 Zachotin 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 undersown.
into other cereals, especially into rye, striped plants appeared only singly.

Fig. 3. Phleur pratense L. naturally infect- Fig. 4. Bromus mollis L. naturally infected
ed with WSV. Healthy plant on the left. in the field. Plant without symptoms of WSV
on the left.

More diseased grasses were found in places shaded by woods or bushes where
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 considération.
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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? 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® The possibility of infection under
these conditions is naturally many times greater than in the former case.
Of course, the irregular power of the leafhopper to transmit WSV and the
greater moblhty of the adult vector than its larvae on the plants must be
taken into account.

Just ag in the glass-house experiments, certain differences in the destructivity
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: Bromus mollis (average shortening of the stalk being 729,), then
followed Phleum pratense (the plants were shorter by 69-59,), further Lolium
multiflorum (stunting of growth 64:9%) and finally Lolium perenne (height
reduced by 609,). 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 Loltwm multiflorum than in Bromus mollis was met with in natural
conditions. This ig 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. If 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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W. Banke, Bu. Ilpyma (HayuHo-uccIefoBaTeIbC KM NMHCTUTYT PACTEHUEBOACTBA,
YexocaoBankasa aKkageMus ceJbCKOX03AlcTBeHHBIX HayK, llpara-Pysniue)

u Hay4Ho-uccoefoBaTeIbCKAN NHCTATYT XMeJleBoACTBa Uexoca0BanKkol AKageMun
CeIbCKOXO3AACTBeHHEX HAYK, HaTel.)

Pacrenua — xoszsesa BuUpyca IOJOCATOCTH NUIeHUIbI
BIOLOGIA PLANTARUM (PRAHA) 3 (4) : 277—284, 1961

Ha cocamume ccrecTBeHRO WHQMIMPOBAHHOrO NepeHOCYAKA BUpYyca HOJOCATOCTH IUe-
numws (BIIID) muxaguu Calligypona pellucida F. pearupoBain XapaKTePUCTHIECKAMH OPH-
3HAKaM# B 3HAYNTEJILHLIX pasmepax Bromus arvensis L., B. mollis L., Avena fatua ..,
A. nuda L. (Hors.), Triticum aestivum L. s. s., T. compactum Hosr., T. dicoccum SCHRANK.,
Hordeum murinum L., mensmc norom Lolium multiflorum Lam., L. perenne L., Bromus
tectorum L., Poa annua L., Avena strigosa ScHREB., A. sterilis L., Tricitum spelta L.,
T. durum DesF., T. turgidum L., T. polonicum L. [Manprefimmx 42 pacTuTespHEX BHIA
13 6 ceMeiicTs B 5ToM ombite He 3a0osesno. HeraTusabie pe3ynsTaThl GBUIH 110JIyYeHEl & OILITE
¢ MCKYCCTBCHHKIM 3apasienueM Phleum pratense L., XOTA y 3TOTO BHA MBI B NPHPOJe Ha-
6monann Tunmaasle npranaku BIIIL. Ml mosiaraes, 4910 HeKOTOpbIe HETATHBHBIE Pe3yilb-
TATBl HAXOAATCH B NPUYMHHOM B3aMMOCBABH ¢ 3HAUMTELHO KOJeOJomelics mepeHocAmen
o eKTUBHOCTRI0 BEKTOPA, M3BECTHOH yiKe M3 Npemsigymmx pabor.

B xynpTypax KOPMOBHX 371aKOB II€PBOTO I'Ofla BBIKOJIAIIUBAHUISA B MECTAX € MCKIIIOUATEIb-
Holt HacpimenHocThlo awunEKaMu Calligypona pollucida npm nonesnx HabmogeRusax Ha
HEKOTOPLIX MeCTOHAXOMAeHUAX YellcKo-MOpaBCKOM BO3BHIIEHHOCTH HaiimeHo GoJjiee CHIIL-
noe nopaxcenne BIIIL y Lolium multiflorum. Xapaxrepucruieckne npusuaru BIIII ofna-
pvixenst y Phleum pratense, Lolium perenne a Bromus mollis.



