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Souhrn

Na ochuravéni obilnin, jez se kalamitng vystuptiovalo na Ceskomoravské vyso-
¢iné v letech 1954 az 1956, se podilel vedle hlavniho plivodce t&zkych $kod viru
sterilnosti a zakrslosti ovsa (VSZO) jests virus prouzkovitosti psenice (VPP).
Studium symptomatologie ukézalo, 26 VPP se u hostitelskych obilnin projevuje
charakteristicky odlidné od VSZO. VPP je vSak podobné jako VSZO specificky
rozsitovan kifsem Calliyypona pellucida Fabr. PFi dlouhodobé individualni testaci
vektorti pochézejicich z lokality zamoiené VSZO a VPP byly rozlideny podle
patogennich G¢inkt na obili étyfi skupiny hmyzu: 1. nepatogenni, 2. vyvolavajici
piiznaky VSZO, 3. vyvolavajici pfiznaky VPP a 4. vyvolavajici vétdinou pii-
znaky VSZO, ale ob¢as té%Z VPP anebo obou téchto virt soudasns. VPP je ve
svém prenaSedi persistentni a jo pfenaSen jak larvami rtiznych vyvojovych stupni,
tak i imagy C. pellucida obojiho pohlavi. VPP byval pfendSen méné pravidelnd
nez VSZO. Mezi jednotlivymi kiisy byly zna¢né diference v prenddeéské udinnosti
pro VPP, takze lze predpokladat existenci v tomto sméru rdzné efektivnich ras.
V polnich populacich u néds pievladaji patrn® ménd udinné rasy. K preneseni
VPP bylo tfeba minimalné devitihodinového pobytu vektora na hostiteli, zd4 se
viak, Ze by statila i kratdi doba. Extrakty z rozdreenych lista prouzkovitych psenie,
jako# i z infekénich kiist inokulovdny do rostlin mechanicky (vtirdanim, injekecemi)
nezpusobily ndkazu. Pokusy o pfenos padou a kokoticf (Cuscuta campestris Yunck.)
byly negativni. Termicky bod inaktivace viru v Zivém pienafedi se nepodatilo
stanovit. V SSSR popsané viry ,,zakuklivanije** obilnin a ruskd mosaika ozimé
psenice se lisi od VSZO a VPP mimo jiné téZ produkovanim typickych inklusi
a tim, Ze je lze snadno privést ke krystalisaci.

Summary

In addition to the oat sterile-dwarf virus (OSDV) as the main agent causing
grave damage to cereal crops in the Bohemian-Moravian Highlands during
1954—56, when the disease reached catastrophic proportions, it was found
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that wheat striate virus (WSV) also played a part. Symptomatological study
showed that there are characteristic differences between the effect of WSV
on the host plants and that of OSDV. Similarly to OSDV, however, WSV is
specifically spread by the leafhopper Calligypona pellucida Fabr. Following
long-term individual testing of vectors taken from localities infested with
OSDV and WSV, four groups of insects were distinguished according to their
pathogenic effects on cereal crops: 1. nonpathogenic, 2. producing OSDV
symptoms, 3. producing WSV symptoms, 4. producing for the most part
OSDV symptoms, but occasionally WSV or symptoms characteristic for both
viruses simultaneously. WSV is persistent in its vector and is transferred by
C. pellucida larvae at different stages of development and by imagos of both
sexes. WSV tends to be transferred less regularly than OSDV. Considerable
differences in efficiency of carrying WSV are to be found between individual
leafhoppers, so that it is possible to assume the existence of races with varying
efficiency in this respect. Among field populations in this country less efficient
races prevail. For the transmission of WSV to be effected it was necessary
for the vector to remain on the host for at least nine hours, but it seems that
a shorter period might suffice. Extracts of crushed leaves of wheat plants
suffering from the striate disease and from infective leafhoppers failed to
cause infection when inoculated mechanically (by rubbing, injection) into
plants. Attempts to achieve transmission through the soil or by dodder
(Cuscuta campestris Yunck.) gave negative results. It was not possible to
determine the thermal inactivation point of the virus in the live vector.
The mosaic (zakuklivanie) virus of oat and the Russian mosaic of winter
wheat as described in the U.S.S.R. differ from OSDV and WSV among other
points by the production of typical inclusions and by the fact that they can
eagily be induced to crystallize.

Introduction

It has already been reported in short notes (PrUSA 1958, 1¢5%a, 1959b,
1959¢, PrRUSA et al. 1959) that during investigation of the catastrophic oats
disease, which reached particularly serious dimensions in the south-western
parts of the Bohemian-Moravian Highlands in 1954—56, in addition to oat
sterile-dwarf virus (OSDV) as the main faetor causing grave damage to crops,
wheat striate virus (WSV) was also identified. It was reported that both
viruses have the same vector, the leafhopper Calligypona pellucide Fabr.,
in nature. They are persistent in this vector and WSV can be transmitted
transovarially in a high percentage of cases by infected females to their
offspring, which was not observed in the case of OSDV.

This paper deals with the part of the experiments which led to the discovery
of WSV in Czechoslovakia, to the elucidation of its symptomatology in the
main host plants and to the investigation of some of its characters.

Signs of WSV were observed as early as 1956. They were dealt with in more
detail in 1957, when very striking cases of striated plants were found in winter
wheat in a field next to that on which oats had been completely infested
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with OSDV the year before. This was in the experimental locality Sazava,
the focal area of the OSDV epidemic in the Pelhfimov district. The character
of the distribution of striated wheat in the crop (high degree of infection con-
fined to the part of the field in the close proximity of the previous year’s cat
crop and a sharp drop in the proportion of diseased plants in a direction away
from the previous oat field and deeper into the wheat field) indicated that
the factor causing these symptoms in wheat was identical with that which
had caused grave damage to oats (PrES$A 1957). Experiments showed, however,
that the striation was produced by another virus, which was then named
from the most typical sign on the first host plant on which it was identified,
wheat striate virus. The remarkable type of distribution of the striated plants
in the wheat crop was explained as being due to WSV having the same vector
as OSDV; this vector gave preference to oats, but passed over to winter
wheat when the remaining oats, which is cultivated here as a spring crop,
died out completely during the autumn and winter.

Material and Methods

In the first experiment with WSV striated winter wheat found at the beginning of June
1957 near the village of Sézava was used as the source of infection. Oat seedlings variety Va-
letovsky bily were used as test plants. Infectivity was tested by three groups of insects: a mixture
of aphid species caught on corn at Sdzava, a mixture of bug species (Heteroptera) from the same
source and a mixture of leafhopper species from a mixed crop of barley and oats at Ruzyne
near Prague. Each group of insects was first left for three days’ acquisition feeding on striated
wheat and then fed for a week on healthy oats plants. Cages formed of two curved hard brass
wires placed at right angles to each other and covered with white Silon stockings (BREAK 1959)
were used in order to isolate the insects on the plants. The insects were killed at the conclusion
of the test-feeding by spraying with the nicotine preparation Floron. Further particulars about
this experiment are given in Table 1.

The question of the transmittability of WSV by different aphid species, caught on corn
and grass fodder plants in the area of the maximum occurrence of WSV and OSDV, to the
different corn crops was simultaneously examined in a series of similar tests. Further reference
is not made to the results obtained, as they were negative.

After it had been established that the spread of virus signs is specifically related to the leaf-
hopper Calligypona pellucida Fabr., the method of mass application of insects to groups of
plants was replaced by the process of long-term individual testing of each leafhopper separately
for a series of receptive plants (for details see PRUSA et al. 1959).

The insects used in the main experiment were caught at the edges of fields upon which there
had been a completely infested crop of oats the year before (1957). The locality was Sazava.
The insects were transferred by means of an entomological exhaustor, which had been modified
for the purpose (Fig. 1) so as to allow both the necessary freedom of manipulation when catching
the leafhoppers in special isolation cages of strong brass wire and Silon fabric (see illustration
in PrUSA et al. 1959), and also rapid and careful transference of the insect from plant to plant.
The main alteration was that instead of attaching the insect-isolating fabric to the tube, which
with its rubber extension is placed in the operator’s mouth, it was connected to the end of the
tube through which the insects are drawn into the exhaustor. This ensured that the indrawn
insect could not enter the main part of the exhaustor direct and remsined in the bend of the
lower tube, from which it could then be blown out into another isolator on a further test plant
without the apparatus being taken apart. In these tests, as in further experiments from which
information was obtained about the course of virus symptoms, young seedlings of the following
varioties were used as test plants: Oats Valetovsky bily, wheat Ratbofskd jarni and Blanka
jarni, barley Stupicky plnozrnny and Triumf, rye Té8ovské jarni.
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Determination of the period essential for the vector to stay on the plant in order to bring
about infection was carried out with naturally infected imagos of C. pellucida from the oats epidemic
area. The leafhoppers were put individually to feed on the test plants at graded intervals of time.
The experiment was carried out twice during June and July 1958. Results are recorded in
Table II.

In experiments involving the mechanical transmission of WSV inocula prepared from diseased
plants and from infected leafhoppers were used. Preparation of the inoculum from plants was
carried out as follows: Leaves picked from typically striated wheat plants were cut up into
small pieces and 5 g. of this material was put into a cooled porcelain mortar. Following the
addition of 10 ml. of cold phosphate buffer (Sdrensen) of pH 7 and a pinch of sand, the mixture
wasg thoroughly ground. Liquid was squeezed out of the pulp through a Silon sheet into a measur-
ing glass and the squeezed pulp was returned to the mortar, where it was mixed with a further
5 ml. of buffer and ground again. The homogenate was put into the Silon sheet and thoroughly
squeezed again by hand and by means of virological forceps, the expressed liguid being added
to that in the measuring glass. In this way 16-1 ml. of inoculum was prepared. Inoculation
followed at once. It was carried out by transferring the inoculum by means of a pipette into
small swabs of folded gauze, which were sprinkled with carborundum powder; the leaves of
the young test plants (60 oabs, 30 wheat and 30 barley, sown 18. 6. 1957 in 10 em. jars, 5 in
each jar, inoculation carried oubt 3. 7. 1957 at the phase of the Ist to 3rd leaves) were lightly
wiped several times with these gauze swabs. The methods used in the experiments on the
mechanical transmission of cereal viruses using inoculum obtained by extracting homogenates
from the bodies of infected leafhoppers have been published in a previous paper (PRUSA et al.
1959).

The attempt to transmit cereal viruses through the soil was started in May 1958 on a fenced
plot in the garden. The fenced plot was filled to about 10 em. with a layer of soil into which in
the previous autumn a considerable amount of chopped straw and roots from oats plants suffer-
ing from OSDV, and wheat infested with WSV, had been placed. Four rows of oats and one
row of wheat were sown in this plot. The possibility of infection from without was eliminated
by placing a large, angular isolation cage of Silon fabric with a wooden frame over the whole
plot. A total of 406 oats (Valetovsky bily) and 102 wheat (Blanka) plants were included in the
test.

The thermal inactivation point of cereal viruses, which were found to be untransmittable
by mechanical means, was examined directly within the bodies of live leafhoppers. Naturally
infected insects, caught on crops in the area where disease had developed, were placed fifteen
at a time in thin-walled test-tubes closed by fine silon fabric. The test-tubes were put into
a water bath for varying periods of time. The temperature of the water baths was maintained
at exactly 35° C, 37-5° C and 40° C by means of Vertex and electronic contactors (apparatus
shown in Fig. 2). These groups of leafhoppers were then placed on healthy oats plants in order
to test their infectivity.

Results and Discussion

Experiments with Vectors

As shown in Table I, in no part of the first experiment were plants with
typical signs of WSV observed. Plants covered with aphids and bugs remained
almost entirely healthy. Only in the variant using leafhoppers were 15 out
of 75 test plants found to be infected with OSDV. OSDV was transmitted
in this case from the striated wheat, which was evidently simultane-
ously infected with OSDV, although this could not be recognised from the
symptoms.

In addition, it was recorded that some plants, in which aphids had been used for transmission,

developed small, brownish or rusty-yellow spots about 10 days after the feeding (Fig. 3). These
were mostly to be found on the oldest leaf and it was usually possible to see a minute, dark-
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Table 1. Attempt at transmitting WSV by three groups of insects (1957)
Feeding period Diseased
Species No. of No. of Date of
Acquisition | Test on mixture | Bsects on test sowing | WSV | OSDV
on diseased | healthy plant plants oats
wheat oats No. | No.
14.—17. 6. | 17.—24. 6. | aphids 3—5 35 5. 6. 0 0
40 11. 6. 0 0
14.—17.6. | 17.—24. 6. | bugs 2—3 35 5. 6. 0 0
40 11. 6. 0 0
14.—17. 6. | 17.—24. 6. | leafhoppers 2—3 35 5. 6. 0 7
40 11. 6. 0 8
Non-infected control plants: 70 5. 6. 0 0
80 11. 6. 0 0

coloured centre indicating the point of puncture. After feeding by bugs, spots of a different
character appeared on the leaves of young plants; they were more numerous and looked like
pale dots, while as in the above case they were still to be seen a long time after the killing of
the tested insects. Sporadically some of both kinds of spots grew considerably larger, took on
an ochre-brown colour and acquired a watery consistency. Since it was demonstrated, however,
that none of these spots, which were met with here and there in later experiments with sucking
insects as well, had any causal connection with WSV or OSDV, no great attention was devoted
to them.

The series of tests carried out concurrently with aphids collected from
crops and grasses in the area of virus diseases gave almost entirely negative
results and therefore no further description has been given here. These tests,
however, confirmed that aphids have no connection with the spreading of WSV,

During February and March 1958 a pilot experiment with 12 leafhoppers
(C. pellucida) was carried out under laboratory conditions. They were adult
females whose development had been artificially accelerated by adjustment
of the temperature and lighting conditions. They came from the OSDV
epidemic areas, having been caught as larvae in the autumn of the preceding
year. The insects were placed individually on 6 oats and 6 wheat plants.
In each case 3 leafhoppers were left on each host plant for 20 hours, another
3 for 3 days. The insects were then removed and the experimental plants
were given supplementary illumination.

None of the plants showed any of the characteristic signs of WSV. OSDV
developed, however, in one oats and one wheat plant. In both cases this
took place in the variant with the 20-hour test feeding period. The rest of
the plants remained healthy. This very limited experiment showed for the
first time the fundamental differences in pathogenic capacity between indi-
vidual leafhoppers of the same sex, age and origin, for only 2 out of 12 pro-
duced typical signs of OSDV after less than a day on the host, while others,
evidently uninfected, did not produce this result even after 3 days of feeding.
In addition, this result already indicated quite clearly that the virus of wheat
striation is probably not identical with OSDV, because in the case of the
only successfully infected wheat plant the characteristic stripes failed to
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develop; on the contrary, the symptoms of disease (dwarfing, more intense
tillering, slight yellowing from the tips of the youngest leaves) were those
which were later found to be caused by OSDV (PrU$a 1958, PrUSA et al.
1959).

At the beginning of April a more extensive experiment of five months
duration was started in order to investigate the pathogenic effects of 160 leaf-
hoppers C. pellucida from Sazava (locality where the occurrence of WSV
and OSDV was greatest) on various cereals. Each leafhopper was tested
individually on a certain series of cereals. The periods of test feeding ranged
from one to three weeks in most cases. The leathoppers were tested from the
stage of hibernating larvae throughout the whole of their further develop-
ment, usually up to their natural death. As a rule they fed on 6 to 9 test
plants consecutively. For the first three passages larvae of the third to fifth
stage of growth were used, while from the end of the fourth passage, by which
time many insects had already matured, adults were used. The results ob-
tained enabled the leafhoppers to be divided, according to the pathological
state which developed following their feeding on the test plants, into the
following four groups:

1. Non-pathogennic insects. There were 23 leafhoppers in this group (14-49). Plants on
which they fed were never diseased. Following their feeding either no slowing of growth took
place, or there was a slight slowing which was atypical as regards the disease concerned and
became somewhat more pronounced with increasing length of the insect’s stay on the host

lant.
P 2.OInsects calling forth symptoms typical of OSDV. There were 96 leafhoppers in this group
61-29,).
( 3. /fx)lsects producing symptoms characteristic exclusively of WSV. There were only 3 leaf-
hoppers in this group (1-99).

4. Insects causing for the most part symptoms typical of OSDV, but occasionally of WSV
as well, or of both viruses simultaneously. A group of 36 insects behaved in this way (22-59,).

Further, it was found that the leafhoppers tested transmitted OSDV not
only in a high percentage of cases (83:79%,), but also very regularly and usually
to all plants on which they had the opportunity to feed. As opposed to this
WSV was not transmitted nearly so frequently and regularly, but only at
irregular intervals of time and usually to a minority of the test plants. Among
a total of 39 leafhoppers (24:49%, of the total) infected with WSV there were
remarkable differences in the efficiency of transmission of this virus. Only
3 individuals (7.79,) infected all the plants on which they fed, 10 leafhoppers
(25:6%) infected a half to three-quarters of the plants and the remaining
26 leafhoppers (66-79,) infected less than half the plants on which they were
placed. While no particular differences were found in the efficiency with which
C. pellucida transmits OSDV, the facts noted above indicate that there exist
races with varying efficiency as regards their ability to transmit WSV. It
would appear that in our field populations the less efficient races predominate.
This assumption is supported by field observation according to which WSV
occurs only sporadically in the crops, which would otherwise be difficult to
explain,

The finding of considevable differences among individual leafhoppers as regards their effici-
ency in transmitting WSV is in complete agreement with a similar observation on the European
cereal striate mosaic virus, which was published recently in Great Britain (WaTsoN 1959,
WarsoNn and Singa 1959). This virus is probably identical with our WSYV. The above authors
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distinguished three races of the vector according to the ability to acquire and transmit the
virus: highly efficient (transmitting the virus to 90 to 1009, of the test plants), efficient (trans-
mitting to 40 to 509, of the test plants), and inefficient (transmitting to 10 to 209 of the test
plants). Although more accurate data on the representation of the different races in field popula-
tions have not yet been obtained, it is assumed that in England, too, the least efficient race
predominates.

DraBora {1958a, 1958b), who worked with similar material to that used by the present
authors, mentions that he observed signs of striation only after feeding by C. pellucida larvae
placed in large numbers on the cereal crops. He considered the cause to be due rather to some
kind of toxin injected by the leafhopper with its saliva into the plant during feeding than to
a virus. In the present tests, on the contrary, in spite of a certain irregularity and fluctuation
in transmission (the maximum transmission of WSV was for example recorded following test
feeding at the end of April and the beginning of May, when the majority of leafhoppers were
in the last but one and last phase before transformation to imagos), it was definitely established
that ability to transmit WSV is not limited to any special stage of development of the vector,
but that it is exhibited by larvae at different stages and by imagos of both sexes. Further, one
leafhopper suffices for infection.

Finally, the above experiment also showed that WSV persists in its vector
for a very long time ({e.g. one leafhopper transmitted WSV to 6 plants over

a period of several months) and that it therefore belongs to the so-called
persistent viruses.

The Relation between the Length of the Vector’s Stay on the Host Plant
and the Probability of Successful Infection

The results summarised in Table II show that the first transmission of
OSDYV took place after a thirty-minute stay by a leafhopper on its host,
while in the case of WSV nine hours were necessary.

Table 2. Examination of the period of feeding by the leathopper Call gypona pellucida on oats
plants necessary to cause infection

No. of leafhoppers No. of leafhoppers
Length of stay of Tested transmitting OSDV transmitting WSV
a leafhopper on host | leafhoppers
total % total %
5 minutes 21 0 0 0 0
10 minutes 20 0 0 0 0
30 minutes 20 1 5 0 0
60 minutes 20 2 10 0 0
90 minutes 20 2 10 0 0
2 hours 20 3 15 0 0
3 hours 20 3 15 0 0
6 hours 20 5 25 0 0
9 hours 20 7 35 1 5
15 hours 10 4 40 1 10
20 hours 20 9 45 1 5
24 hours 20 11 55 2 10
30 hours 14 8 571 2 14-3
2 days 16 10 62-5 2 12-5
3 days 9 9 100 1 11-1
4 days 8 8 100 1 12:5
6 days 6 6 100 2 33-3
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It must be noted, however, that irregularity in WSV transmission, due to the probable exist-
ence of vector races of varying efficiency, and the fact that there were relatively few individuals
infected with this virus among the leafhoppers used, makes it necessary to assume that a shorter
feeding period could suffice to produce infection by WSV, too. This view is also supported by
datea from England (SLykrUIs and Warsox 1958), according to which it was observed that
European cereal striate mosaic virus was exceptionally transmitted after only half-an-hour
of test feeding.

The experiment also showed that the duration of test feeding by the vector has an effect
within a certain time interval on the probability of transmission of the disease, but not on its
destructivity. The plants exhibited practically equally severe signs of disease when they were
infected following feeding by the infected insects lasting several hours or some days.

Attempts at Mechanical Transmission of WSV

The first attempt at mechanical transmission of WSV using sap from striated wheat was
evaluated at the end of August 1957. Out of 120 inoculated plants only one wheat plant showed
signs of WSV. All the rest (60 oats plants, 30 barley and 29 wheat) remained healthy. This ex-
periment was later repeated twice without any of the characteristic symptoms of the disease
being produced. It was therefore assumed that the single case of transmission was probably
accidental and that WSV, like OSDYV, is non-transmittable by mechanical means using the
sap of diseased plants.

In 1958 an experiment was also carried out to determine whether the two cereal viruses
identified in Czechoslovakia can be transmitted by mechanical inoculation (rubbing into stalks
and leaves, injection into stalks) with concentrated extracts of the crushed Fodies of infected
leafhoppers. The negative result-of this experiment, which has already been | ublished (PrRUSA
et al, 1959), also goes to confirm that WSV and OSDV cannot be transmitted mechanically.

Attempt: to Transmit WSV through Dodder (Cuscuta campestris Yunck.)

The attempt to transmit WSV by means of Cuscuta campestris Yunck. failed. Since, however,
the experiment was not sufficiently extensive (only 8 young wheat plants were used for infection),
and since the dodder attached itself to the wheat with some difficulty, this result cannot be
regarded as final.

Attempt at Transmitting Cereal Viruses through the Soil

None of the 406 oats and 102 wheat plants, grown in soil infested in the autumn of the previous
year with considerable quantities of straw and roots from virus-infected cereal crops, showed
any symptoms of WSV or OSDYV disease. It can thus be concluded that neither of these viruses
is transmitted by soil. The result of the experiment is also in agreement with observations made
in previous years under field conditions with less strict control (viz PrGSa 1958).

Attempt at Thermal Inactivation of Cereal Viruses

Since both WSV and OSDV are not mechanically transmittable by sap extracted either from
diseased plants or from infected leafhoppers, an attempt was made to establish the point of
thermic inactivation of these viruses directly in the bodies of the living vectors. Significant
inactivation was not obtained for either virus by warming the leafhoppers to a temperature
of 35° C for a period of 3 hours or less, to 37-5° C for 45 min. or less nor to 40° C for 10 min.
Following 45 min. heating to 37-5° C, however, more than half the leafhoppers died and following
10 min. at 40° C only one insect out of 15 remained alive,.

Histologico-Cytological and Biochemical Examination

Wheat, oats and barley plants infected with both OSDV and WSV were subjected to careful
histologico-cytological examination by several reproductions of the method which in the U.8.8.R.
enabled specific and diagnostically important phenomena (inclusion bodies) in cereals suffering
from the “zukuklivanie’ virus and the Russian winter wheat mosaic virus to be demonstrated
(Sukmov 1940, 1943, 1956, SukrOV, Vovk and ALEXEVEVA 1943). In certain respects these
viruses resemble those dealt with in the present paper. It was found that in cases of WSV and
OSDYV disease neither needle crystals nor large looped inclusions appear in the live epidermal
and guard cells. These are characteristic in cases of ‘“‘zakuklivanie’ virus disease in cereals. It
was further found that, in contrast to the two Russian viruses, in cases of WSV and OSDV
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needle-shaped bodies are not even formed after treatment of the sections or tissue homogenates
with 0-1 N HCI solution and adjustment of the pH of the medium to 4-0.

The absence of these remarkable intracellular bodies was later kindly confirmed by the
leading Soviet virologist V. L. Rvzugov (1959), who received specimens of WSV and OSDV
infected cereals, preserved in alcohol, for investigation.

Further evidence of the distinct character of WSV and OSDV as compared with the Russian
viruges was obtained during experiments on crystallizing out of virus substances by methods
described in the U.8.S.R. (Suxnsov 1943, 1956, SuksOV, VOovK and ALEXEYEvA 1943). The
procedure by which it was possible to prepare the Russian viruses in crystalline form was repeated
several times on the present material with negative results.

Symptomatology of Wheat Striate Virus Disease

Concurrently with investigation of the etiology of signs of disease in cereals
thorough symptomatological observations were made on oats, wheat and
barley which had been naturally, or especially artificially, infected with
OSDV and with WSV. It was revealed that WSV differs considerably in its
effects on the host from OSDV and that it has a somewhat shorter incubation

eriod.

P The first perceptible symptom following WSV infection is not a change
in growth, as with OSDV, but a colour change. Three weeks following infec-
tion (and later too) striation can appear on the youngest leaves in the form
of pale or yellowish lines of varying length. There is an increase in the number
of chlorotic lines running parallel to the veins, they lengthen, grow broader
and run together to form stripes. This chlorosis passes over to some of the
older leaves and to all leaves developing after infection; it may cover the
leaf sheaths and parts of the stalks. At a more advanced stage of this typical
systemic disease almost the whole of the plant may, therefore, take on a cream
colour. The characteristic striation, which is similar on the different cereal
species, is illustrated in Figs. 4 and 5.

Following the well-defined appearance of striation the growth of the diseased
plants is practically halted. Stimulation of tillering and proliferation in the
flower organs, insofar.as they develop at all, do not take place. Ears or panicles
(glumes are also striated — see Fig. 6) can only be formed in plants that
have been infected at a later stage of development; the seeds are then shrunken
and inferior.

Plants which have been infected at an early stage (the phase of the first
to third leaves) lose their chlorophyll within 6 to 8 weeks and die. Similarly,
the majority of cereals infected during the first two months of growth die
prematurely. WSV is more destructive of barley and wheat than OSDV.
In some cases it was even noted that elongated necroses developed on the
chlorotic parts of barley leaves, var. Triumf (Fig. 7). Similar necroses also
accompany American wheat striate mosaic virus disease on the wheat variety
Minter (SLYxrUIs 1952, 1953). With oats there was not such a difference in
the destructivity of WSV and OSDYV, but plants infected with WSV died
sooner,

During combined infection by WSV and OSDV the course of the disease is the most severe
and death of the hosts takes place most rapidly. Combined infection was most oasily recognis-
able from the external symptoms in oats. Here, in addition to the striation indicating WSV,

there quite often appeared symptoms revealing the presence of OSDV (swelling of stalks in the
region of the tillering nodes, increased tillering, darker colouring of the green parts, etc.). With
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wheat or barley showing symptoms of WSV it was, on the contrary, impossible to decide by the
external symptoms whether plants were or were not suffering at the same time from the less
destructive OSDV. This could be determined, however, not only from the results of the feedings
which preceded and followed in the series of passages of the leafhopper concerned to other
test plants, but also from some experiments in which OSDV was transmitted from plants ex-
hibiting symptoms of WSV alone.

Symptomatologically WSV is related to the wheat striate mosaic virus
described in the U.S.A by SvyrnavIs (1952, 1953). The American virus is,
however, transmitted by the leafhopper Endria i¢nimica Say., which does
not occur in Europe. A virus which is probably completely identical with
WSV has also been described in England under the name European cereal
(wheat) striate mosaic virus (SLYKHUIS 1958, SLYKHUIS and WATsoN 1958).
The present authors do not fully agree with the above authors as regards
the naming of the virus, mainly because its characters definitely place it
among the so-called “cicadophile yellows” and it should therefore not be
termed a mosaic. Examples of striation in cereals observed by SrLyrmuis
(1958) during his visit to Germany and Denmark evidently belong to this
virus too. WATSON (1959) demonstrated a disease similar to the English virus
disease in material brought to England from Spain, where it seems to be
attaining dangerous proportions. News of the occurrence of a virus similar
to WSV has also been published recently in Sweden (LINDSTEN 1959). All
this indicates that WSV is fairly widely distributed in Europe.
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Bupyc noxocaroeTn nieHuarnbt

Baagmvmp Ipyma, Hoced Banre
HaydHO-HUCCIeJOBATENbCKMM MHCTUTYT XMeJIOBOACTBA UeXO0CTOBAIKON AKAfeMUI CelbCKO-
xoaaicTBeHux Hayk, MHatem, m HayuHo-uccleZoBaTelbCKAH HHCTHTYT PAaCTeHMEBOACTBA

Yexocnopankoit AKaleMun CCJIbCKOX03AMCTBEHHEIX Hayk, [Ipara-Pysnme

Pesome

B 1954—1956 rr. sumgeMudecKn pacnpocTpaHanoch Ha YCHICKO-MOPAaBCKOH BO3BHIICH-
HOCTH HOBOe 3a007eBaBNe 3CPHOBBIX KYJIbTYP; KPOME OCHOBHOTO GaKTOpa — BUPYCa CTEPHID-
HOCTH M Kap.jwkoBocti oBca (BCHO)-wrpan spgech MEHBIIYI0 POJIB W BHEPYC MNOJOCATOCTH
muennnn (BIHT). CavnToMaToIoraIeckoe n3yuenne noxasano, 9ro BIITT ma seproBhx —
X03AeBax BHIABIAET XapakTepmernieckue oranyusa or BCKO. Oxuaro, BIIII, rargke Kax u
BCKO, pacunpocrpansierca cnerupugcckn nuxaaroit Calligypona pellucida Fabr. Ucnomnszo-
BaHNeM JOJITOBPEMEHHOTO TCCTAa BeRTOPOB IPOHCXOIANTNX M3 MeCTHOCTel 3apaennrx BCKO
z BIIIl ypanoce HaM BHABUTH 9eTHIPE IO CBOEMY IATOTeHHOMY AEHCTBAM OTIMYAIOUIFECS
TPYTIIEL HACEKOMBIX: 1) HeMaTOreHHble, 2) HEAynupyomue npusaaxa BCKO, 3) maayunpyio-
mue npusHaxkwm BIII, 4) magynupyomue npemmymectBeHHO npusHaxkw BCKO, ogmaxo,
mHoTMa Takxe npusHaru BIIT mim ofemx Bupycos opmospemenno. BIIII mepemermpyer
B CBOEM XO3fWHEe W NePeHOCHTCA KaK JIMIMHKAMY DasHHX (a3 passBuTuA, Tax m umaro C.
pellucida obenx nosos. BIII no cpasnennio ¢ BCHO neperochres McHee peryaspro. Memmy
OT/ICIBHBIMH NMKAAKAME HaOMoaa0TcA 3HATNTeIBHEIe PABANTUA B cTenedn sddexTHBHOIO
neperoca umu BIIII, cicmoBaTensno, BO3MOMKHO HPedIOIarath ¢yulecTBOBAHHE B HTOM Ha-
NpaBjieHnn B pasHoi cTenenn 3QQeKTABHEX pac. B NOMEBEIX MONYIANNAX ¥ Hac TpeobaamaoT
MeHee nedicTBeHHEle pachl. [sa yeneurnoro nepenoca BITIT majio 1o MenbInes Mepe feBsTH 4acoB
npeGHBaHMA BEKTOPa Ha XO3AMHE, ONHAKO KAMKeTCH, WTo JOCTATOUHO M (0Nee KODPOTHOTO
CpOKa. JKCTPAKTH W3 Pa3PYUIEHHEIX JINCTHEB NMOJOCATHIX NMUIEHHN, TAK#e KaK M U3 MHPCK-
[UOHHBIX HAKAJOK, THOKYJIMPOBAHHEE B PACTEHNA MeXaHUYeCKY (BTHPaHHeM, HHBEKIUCH) He
npuBeNM K 3apaskeHnio. IIONBITKE NepeHeCTH BUPYC MOCPEACTBOM MOYBHI WJIH MOBUJIHKHN
(Cuscuta campestris Yunck.) He ypemdanmch ycnexoM. Todury TepMuyYecKoll WHAKTHBAIAM
B fKUBOM MePeHOCYHKe yCTAHOBHUTH He yfiailock. B CCCP onmcaHHEe BUPYCH 3aKyKIMBAHHE
3JIAKOB M PYCCKAA MO3AHKA O3MMOH MIMeHMUE! orindatoresa o BCRO u BIIIL, xpowme apy-
TOro, TaKe M MPOAYROMeH THIMIHAX BKIIOUEHNH U TeM, YTO X JIerue BO3MOKHO PHBECTH
K KPHCTaJTH3a AN,



