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Virova zakrslost pieniece

V préci je podan dukaz o virové povaze zakrslosti pSenice, vyskytujici se v né-
kterych oblastech CSSR. Virus se podatilo pfenést pfirozens infikovanymi imagy
kifska Psammotettiz alienus DABLB. na jarni pSenici a jarni jedmen. Rovné% se
ukézalo, %e je ve vysokém procentu prenosny larvami vypéstovanymi z vajec
a uméle infikovanymi na zdroji ndkazy. Pokus o pfenos viru msicemi Rhopalo-
siphon oxycanthae (SCHRANK.) a Sttobium granarium (KirBy) MorDV. byl nega-
tivni. RovnéZ se nepodaifilo pienést virus padou, obilkami a mechanickou inoku-
laci $t4vy z nemocnych rostlin.

Virus zakrslosti p8enice by mohl podle pfenasede stét nejbliZe viru ruské mozaiky
ozimé psenice. Li&{ se vdak od ného symptomy vyvolivanymi na hostitelskych
obilovinéch, jingm vektorem a nedostatkem inklusi v cytoplasmd infikovanych
rostlin. Tyto skuteénosti naznatuji, Ze jde o novy doposud nepopsany virus.

Summary

Proof is given in this paper that dwarfing of wheat, which occurs in several
regions of Czechoslovakia, is a virus infection. The virus was transmitted by
means of naturally infected imagos of the leaf-hopper Psammotettiz alienus
DanLB. to spring wheat and spring barley. It was also found that it is trans-
misgible to a high degree by larvae grown from eggs which are then artificially
infected at the source of infection. An attempt to transmit the virus by means
of the aphids Rhopalosiphon oxycanthae (SCHRANK.) and Sitobium granarium
(KrBY) MoORDV. was negative. Nor was it possible to transmit it by soil,
wheat grains or by mechanical inoculation with sap from diseased plants.

The Russian mosaic virus of winter wheat would seem, in view of its vector,
to be the most closely related to the wheat dwarf virus. It differs, however:
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as regards the symptoms produced on the host cereals, by having a different
vector an'l by the absence of inclusions in the cytoplasm of infected plants.
These facts indicate that we are probably dealing with a new virus, which has
not previously been described.

Introduction

In 1960 winter wheat suffered considerable damage in certain parts of
Moravia (Hand, southern Moravia) and Bohemia (the vicinity of Prague).
Attention was drawn to this by DraBoLa (1960), who pointed to the marked
occurrence of the leaf-hopper Psammotettiz alienus DAHLB. on the diseased
crops and, according to his later personal communication, this insect is the
cause of the disease. In the light of previous experience with virus diseases
of cereals in Czechoslovakia it could be assumed that in this case, too, virus
infection was involved. A general investigation of this question has been
made during the vegetation period of 1960.

Material and Methods

Imagos and larvae of the leaf-hopper Psammotetiiz alienus were used for the vector experi-
ments. The imagos were naturally infected and were taken from diseased wheat crops in the
Ruzyné and Jesenice localities near Praha. Larvae were reared under controlled conditions
in & glasshouse from eggs that had been inserted into wheat plants. Four to six days after
hatching some of the larvae were put on artificially diseased wheat for acquisition feeding.
Following a period of fifteen days on the source of infection they were used for the infection
experiments. The other group of larvae, which was not brought into contact with diseased
wheat, was used as a standard as regards the effect of feeding on the plant. The imagos and both
groups of larvae were than placed on healthy seedlings of the cereals for individual test feeding.
Test feeding lasted 6—8 days in the individual passages. Silon cages, as already described
(PrYSA, JERMOLJEV and VAckKE 1959), were employed in order to prevent the insects from
escaping.

III: experiments on the transmission of the disease by means of aphids the species Rhopalo-
siphon oxycanthae (SCHRANK) and Sitobium granarium (Kirsy) Mordv. were used. Following
two weoks’ feeding on the diseased wheat, the aphids were transferred in groups of 5 to 10 to
isolated healthy plants in silon cages. After 7 days the cages were removed from the plants and
the aphids were killed with 0-05%, solution of Systox. Forty two wheat plants were tested with
Rhopalosiphon oxycanthae and 48 with Sitobium granarium.

Transmission of the virus by soil was investigated in an experiment in which grains from
healthy plants were planted in 20 pots which had been filled with soil taken from the immediate
vicinity of diseased wheat in the field. After the seedlings had sprouted, 10 were left in each
flower pot and were observed up to the time of earing. The standard consisted of plants grown
in soil taken from a field with root crops.

In order to examine the transmittability of the virus by seeds, grains of diseased spring
wheat var. Ruzyiiskd IT were used. They were sown in wooden boxes containing soil which had
been sterilised by steam. Out of 453 seeds sown, 304 seedlings sprouted and were observed up
to the time of earing.

In the experiments on mechanical transmission sap expressed from diseased wheat plants
was used. The preparation of the inoculum and the method of inoculation were similar to those
used in the investigation of mechanical transmission of the wheat striate virus (PRUSA and
Vacke 1960). A total of 112 wheat plants and 45 barley plants were inoculated.

The material tested in the infection experiments consisted of spring wheat var. Ruzyisks I1
and spring barley var. Stupicky plnozrnny at the vegetative stage of 1—2 leaves. In order to
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exclude the possibility of any other infection, the experimental plants were placed in silon
isolators.

Diseased plants of wheat and barley, both naturally and artificially infected, were subjected
to cytological examination. The method used for this purpose was that which gave such re-
markable results in the U.8.8.R. during the examination of plants suffering from the ‘‘zakukli-

vaniye’’ virus of cereals and the Russian mosaic virus of winter wheat (Surkmov 1940, 1942,
GoLpIN 1954).

Results and Discussion

Both natural and artificial infection by the leafhopper Psammotettix alienus
gave rise to symptoms in spring wheat and spring barley identical with those
in diseased plants of these cereals under field conditions. With insects caught
at Ruzyné transmission was successful in a relatively high proportion of
cases (Table 1). The percentage transmission fluctuated according to the
different periods of test feeding. Two leafhoppers completely failed to transmit
the disease (one died at the fourth, the other at the fifth passage). Out of six
insects caught at Jesenice near Prague, only one caused infection. This differ-
ence in the infectivity of the vectors from the two localities may have been
due to the fact that the extent of the disease differed in these places. At
Ruzyné the insects were caught on wheat crops in which the proportion of
dwarfed plants was higher than 509,, while at Jesenice diseased plants
occurred as individuals at the edges of the field.

In experiments with leafhopper larvae infected on diseased wheat plants
a remarkably high proportion of positive transmissions was obtained (Table 1).
In the first test with 56 plants, 46 became diseased (82:19,), in the second
out of 44 plants 32 were diseased (72:79,). Plants on which non-infected

Table 1. Results of Experiments with the Leafhopper Psammotettix alienus

Species of test ‘Wheat Barley Wheat
plant i
Test feeding I II 111 v v |
Plants Plants Plants Plants Plants ,
fed |infec-| fed |infec-| fed |infec-| fed | infee-| fed | infee-
on ted on ted on ted on ted on ted
Imagos | Ruzyn& 9 5 7 3 6 4 5 4 2 1
from
Jesenice 6 1 6 1 5 1 — — —_— —
Artificially in-
fected larvae 56 46 44 32 — — —_— — — —
Non-infeeted
larvae 31 — 28 — — —_— — — — —
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Fig. 1. Wheat infected with wheat dwarf Fig. 2. Spots on wheat leaves affected by
virus; left a healthy plant. (Photo M. wheat dwarf virus disease; left, leaf from a
Novék.) heo thy plant. (Photo M. Novik.)

larvae and non-infected adults of Psammotettix alienus were put to feed showed
only a temporary retardation of growth. This provided proof of the virus
nature of the disease under investigation.

The incubation period for the wheat dwarf virus was 14—15 days on the
average for both wheat and barley under glasshouse conditions. It fluctuated,
however, within the limits of 10 to 25 days.

The attempt to transmit wheat dwarf virus by means of the aphids Rho-
palosiphon oxycanthae and Sitobium granarium was not successful. Experi-
ments to transmit the virus by soil grains of wheat and by mechanical inocula-
tion with sap from diseased plants also gave negative results.

Simultaneously with the etiological study of the wheat and barley disease,
symptomatological observation was carried out on both naturally and arti-
ficially infected plants.

The most important symptom of wheat dwarf virus disease in the cereals
examined is the marked dwarfing (Fig. 1); plants infected at the stage of
1—2 leaves, under glasshouse conditions, attained a height of only 10—15 cm.,
while the standard plants were over one metre (measured after the earing
of healthy plants). Tillering was repressed in wheat and barley infected in
the glasshouse. On the other hand, plants infected in the field showed a some-
what greater number of tillers than the healthy plants.

The ears of diseased plants under field conditions were very frequently
barren, in many cases they did even emerge from the sheath. In so far as
grains were formed in the ears, they were shrivelled.
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The retardation of growth caused by the wheat dwarf virus was accom-
panied by colour symptoms. Fine spots and patches with indistinet outlines
were irregularly scattered over the leaves (Fig. 2). At a more advanced stage
of the disease the leaves went yellow, starting from the tips and margins.
This yellowing later spread to the leaf sheath and stalk. At the final stage
of the disease the plants began to go brown and to die off.

The cereal virus that has been determined during this investigation could,
in view of its vector, be related to the Russian mosaic virus of winter
wheat as known in the U.S.S.R. (Zazaurito and SrrNyirowa 1939). It is,
however, very probable that two viruses are not identical, for they differ
from each other in many respects. The vector of the Russian mosaic virus
of winter wheat (Psammotettiz striatus L.) is of the same genus as the vector
of our virus, but a different species. The differences in the symptoms produced
in the host pla.nts may be regarded as being of greater significance.

Lemon-yellow, sharply defined, conspicuous spots and stripes running
parallel to the leaf veins develop on the leaves of wheat plants attacked by
the Russian mosaic virus of winter wheat (SURHOV and Razvyazrina 1955).
In the case of the present virus, however, only indistinctly outlined, blurred
spots are to be found scattered over the whole leaf blade. Their colour varies
from light green, dirty yellow to light brown.

As distinet from the Russian mosaic virus of winter wheat, which strongly
stimulates tillering, the present virus either does not stimulate tillering at
all, or only very slightly.

The fact that under the influence of acid fixation agents the crystals char-
acteristic for the Russian mosaic virus of winter wheat (SurkmOV 1940, GOLDIN
1954) were not formed in the cells of chlorotic tissues of dwarfed wheat also
points to a lack of identity between the two viruses. Not even by the prepara-
tion of herbarised material was it possible to produce crystal formation.
DraBora (personal communication) also failed to find erystals in the alimentary
tract of leafhoppers from the areas where the occurrence of the disease was
most pronounced.

Finally, the behaviour of the viruses in their vectors is mot similar. The
larvae of Psammotettiz alienus acquired a high ability of infecting healthy
plants with the wheat dwarf virus by feeding on the source of infection.
Larvae of Psammotettix striatus, however, only rarely transmit the Russian
mosaic of winter wheat (GorLENKO 1951).

The facts that have been established indicate that we are probably dealing
with a new virus which has not been previously deseribed. It has been named
wheat dwarf virus according to the most characteristic symptoms and the
first plant identified as its host.
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1. Banxke (Hayamo-uccieoBaTelIbCKAA MACTATYT PAacTeHMEeBOACTBA, UeXOcioBamKag
aKafeMis CelbcKOX03ANCTBEHHHX Hayk, IIpara-Pyssine)

Bupycnas KapinROBOCTh IINEHHIbE
BIOLOGIA PLANTARUM (PRAHA) 3 (3) : 228—233, 1961

B pafore npuBOAETCA AOKa3aTeJbCTBO BHPYCHOH HPUPOM KaPJIMKOBOCTH NIISHWIH,
pacnpocrpaHesHoii B HexoTophix obmacrax UCCP. Bupyc ypnalioch NMepeHECTH ecTeCTBEHHO
PHQUIEPOBAHAKIME WMAaro LUKagKa Psammotettiz aliens Dahlb. ma spoByo mnmenmiy
¥ ApoBO# Aumenh. OKa3aloCh TaKAe, 9T0 OH B BHICOKOM IIPOIIEHTe NepPeHOCHTCH JINUNHKAMA
BHUIYIMBIIAMHACS U3 fAI] ¥ HCKYCCTBEHHO WHYWINPOBAHHHIMA HA HCTOYHHKE 3aparKeHUs.
OmuT meperoca Bupyca Taama Rhopalosiphon oxycanthae Schrank. m Sitobium granarium
(Kirby) Mordv. maxa HeraTwBHEE pe3yabTarTHl. Taxxe He yAalloch NepeHecTd BUPYC NOIBOH,
CeMEHAMM W MeXaHWYeCKOM MHORYJIANMed coxa 3 GONMBHEIX pacTeHM.

Bupy¢ KapIEKOBOCTH INIEHHOH N0 CBOEMy II@PEHOCUHMKY MOMKeT CTOATh ONmKe Bcero
K BHPYCY PyCCKOH MO3amkm O3WMON mmeHmnel. OgHAKO, OTIAYaercs OT HEro CUMITOMAMH,
BEI3BIBAEMBIMI Ha 371aKaX-X031eBaX, APYrAM IepeHOCIHKOM 1 OTCYCTBHEM BKIIIUEBHi B INTO-
WwiasMe UHQMIUPOBAHHKEX PACTeHHH. JTH JaHHBIE CBUJETEIBCTBYIOT O TOM, YTO MBI MMeeM
A€o0 ¢ HOBEIM, IIOKA He ONMCAHHBIM BHPYCOM.



