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Abstraet. Beet yellows virus (BY V) was mechanically transmitted by sap from sugar-beet plants,
infected with BYV, to the plants of Chenopodium quinoa WiLLp. and of Chenopodium foliosum
(Moe~ncH) AscH. Mechanical transmission of BYV to the plants of Tetragonia expansa MURR.
failed. Infectious material was homogenized in phosphate buffer with veronal and EDTA, pH 7-8.
Experimental plants were darkened three days before infection and kept at & temperature of 5° C.
Plants of C. quinoa WirLp. were decapitated. Back transmissions from C. quinoa WiLLp. and
C. foliosum (MoexcH) AscH. infected with BYV, to sugar-beet plants were carried out by the
aphid Myzus persicae Surz. These transmissions were positive. Filamentous particles of BYV, of an
average length 1275 nm, were found in plants of C. quinoa WiLLp. and C. Foliosum (MOENCEH)
AscH., infected with BYV.

Beet yellows virus is difficult to be transmitted mechanically. However
mechanical transmission of this virus is especially important when its strains
are studied. The main importance belongs to the indicator plants reacting to
mechanical infection by BYV with formation of local lesions. BYV was
mechanically transmitted to beet for the first time by Kassants (1949) who
had used an abrasive to facilitate the transmission. He also made use of the
BawpENn’s and RoBERT’s (1948) knowledge, namely that the sensitivity of
plants kept in the dark before inoculation increases. Costa and BENNETT
(1955) transmitted BY V mechanically to sugar beet plants and to Chenopodium
murale L. reacting with both local and systemic infection. MunprRY and
RonMmER (1958) transmitted BYV mechanically to Chenopodium foliosum
(Moexcr) AscH. which reacted with local lesions and sometimes with systemic
infection. Experiments with mechanical transmission of BYV to Chenopodium
murale L., MURR., Chenopodium amaranticolor CosTE et REYN., Chenopo-
dium capitatum (L.) AscH. and sugar beet plants were carried out in USA
on a large scale by BENNETT (1960). All the named species reacted to the me-
chanical infection with BYV by the formation of local lesions,rarely by
systemic symptoms.

* Address: Praha 6 - Ruzyné 507, Czechoslovakia.
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In our experiments, we succeeded in transmitting of BYV mechanically to
Chenopodium foliosum (MOENCH) AscH. and for the first time to Chenopodium
quinoa WILLD.

Material and Methods

Virus and Plant Materials

We worked with a very virulent virus isolate of BYV found in the sur-
roundings of Praha. This isolate was manifested even in the field by severe
clearing of veins — chlorotic netting and severe yellowing, freckling and
necrosis on lower leaves. The indicator plants, Chenopodium quinoa WILLD.,
Chenopodium foliosum (MoENCH) AscH. and Tetragonia expansa MURR. were
darkened during three days before inoculation and kept at a temperature
of 5°. Plants of C. quinoa WILLD. were decapitated.

Virus Transmission

In our previous experiments, we tried to transmit BYV mechanically by
the inoculation of both upper and lower side of the leaves of sugar-beet
seedlings with crude sap (expressed from sugar-beet plants infected with
BYYV). The results were negative. For this reason, we made use of MUNDRY’s
and RouMER’s (1958) knowledge. These authors had modified the preparation
of the phosphate buffer using veronal and EDTA, for mechanical transmission
according to LINDNER et al. (1955). The sugar-beet leaves with severe symp-
toms of yellows were homogenized at a temperature of 2—4° in a mortar
with the respective phosphate buffer in the ratio 1 ml of the buffer tolg of
the leave tissue. Composition of the applied buffer: phosphate buffer, pH 7-8,
0-007 m; EDTA 2:6 g/1, 0-007 M; veronal (sodium diethylbarbiturate) 2-22 g/l,
0-01 M. The ready solution was adjusted with some drops of 1 M NaOH
to pH 7-8. A small quantity of Celite was added to the sap obtained by
expressing the homogenate through a silon cloth. The sap was immediately
used for inoculation of the leaves of experimental plants. 12 plants of C. quinoa
WiLLp. (4 leaves on each plant), 16 plants of C. foliosum (MoENcH) AscH.
and 20 plants of 7. expansa MURR. were inoculated. As control, additional 6,
8 and 10 plants of C. quinoa, C. foliosum and T'. expansa respectively were
inoculated with sap obtained in the same way from healthy sugar-beet plants.

Electronmicroscopy

Electron microscopic examination of experimental plants was carried out
on a Tesla BS 242 electron microscope. Preparations were made according
to the BRANDES’s deeping method (1957) from leaves of C. foliosum (MOENCH)
AscH. systemically infected with BYV and from local lesions which appeared
after infection of C. quinoa WiLLD. leaves with BYV. Shadow casting was
carried out on a PP Mikro apparatus with pure Au at an angle of 30°. The
length of particles was measured in comparison with latex (DOW) particles
of an average length 796 nm.

Abbreviations used: BYV — beet yellows virus
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Results and Discussion

Minute local lesions appeared on the leaves of C. quinoa WiLLD. plants
inoculated with BYV after 20 to 23 days. Local lesions of a diameter 1 to 2 mm
were chlorotic at first and were getting successively necrotic from the centre
(Fig. 1). At the end phase, the whole leaf became yellowish and necrotic dry
and fell off from the stem. Primary infection did not spread and systemic
infection did not occur in any case. Local lesions appeared on the leaves
of all inoculated plants. We succeeded in transmitting BYV from these
lesions by the aphid Myzus persicae SULZ, to the sugar-beet seedlings of the
variety Dobrovickd A. Typical symptoms of yellows appeared in the course
of 12 days after transmission. So,
transmission of BYV to C. quinoa
WiLLp. was proved in this way.
At the same time, 200 particles
o from local lesions on the C. quinoa
WiLLD. leaves were measured in
an electron microscope and the
average length was found to be
1275 nm. The distribution of the
,,% lengths of particles is given in
Fig. 2, the form of particles is
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Fig. 2. Distribution of the particle length of BYV. with the data given by BRANDES
and ZiIMMER (1955), viz 1250 nm
for BYV.

Plants of C. foliosum (MOENCH) AscH. did not manifest the primary symp-
toms. Systematic symptoms appeared in the course of 25 to 29 days after
infection. Veins of the top leaves became clear (Fig. 4), newly growing leaves
remained dwarf, sometimes deformed, later a necrosis of veins and leaf
tissue appeared and decline and dying of the top took place (Fig. 5). 259, of
the whole number of infected plants exhibited these symptoms. BYV
was transmitted from the diseased plants of C. foliosum (MoeNcH) AscH. by
the aphid Myzus persicae SULz. back to sugar-beet seedlings of the variety
Dobrovickd A. The symptoms of yellows appeared in the course of 12 days
after transmission. When the diseased plants of C. foliosum (MoENCH) ASCH.
were examined in an electron microscope, particles corresponding with BYV
according to their form and length were found.

The plants of Tetragonia expansa MURR. did not show any symptoms after
mechanical inoculation with BYV even after 55 days. Transmission by
the aphid Myzus persicae Surz. from these plants to sugar-beer seedlings
of the variety Dobrovicka A failed.

Plants of C. quinoa WiLLp., C. foliosum (MoENcH) AscH. and T. expansa
Mugrr. inoculated with the sap from healthy sugar-beet plants did not show
any symptoms in the course of 55 days after infection.

Mechanical transmission of BYV to the indicator plant C. quinoa WILLD.
has not yet been described. But this plantis mentioned by RoLAND and TaroN
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(1961) in the survey of 115 plant species sensitive to BYV. Systemic
symptoms on C. quinoa WiLLp. after transmission by the aphid Myzus
persicae SULZ. were described by GOTTE (1958). In our experiments, only
primary symptoms appeared on C. quinoa WILLD. after mechanical inocu-
lation with BYV.

MunprY and RoEMER (1958) using mechanical transmission of BYV to
C. foliosum (MoENCH) AscH. obtained primary symptoms (local lesions),
while systemic infection appeared sporadically. On the other hand, primary
symptoms were not manifested in our experiments. This difference can be
explained by diverse external conditions during mechanical transmission
of BYV and by different isolates of BYV.
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viru #loutenky Fepy na Chenopodium quinoa WILLD. a Chenopodium foliosum (MOENCH)
ASCH. — Biol. Plant. 11 : 366 — 369, 1969. :

Virus #loutenky fepy (beet yellows virus—déle BY V) byl pfenesen mechanicky dtdvou z rostlin
cukrové fepy, infikovanych BYV, na rostliny Chenopodium quinoa WILLD. & Chenopodium foliosum
(MoeNcH) AscH. Na rostliny Tetragonia expansa Murr. se BYV nepodaiilo mechanicky pfenést.
Infekéni materi4l byl homogenizovén ve fosfatovém pufru s veronalem a EDTA o pH 7,8.
Pokusné rostliny byly pred infekei 3 dny zatemnény pii teploté 5° C. Rostliny Chenopodium
quinoa WrLLp. byly dekapitovany. Z rostlin Chenopodium quinoa WiLLp. a Chenopodium foliosum
(MoENcH) AscH., infikovanych BYV byly provedeny zpétné pfenosy na rostliny fepy cukrové
maici Myzus persicae Surz. Tyto prenosy byly pozitivni. V rostlinidch Ch. quinoa WiLLp. a Ch.
foliosum (MoENcH) Asch. infikovanych BYV byly zjiktény vldknité Sastice BYV pramérné
délky 1275 nm.

The plates will be found at the end of the issue.
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Fig. 1. Local lesions on the leaf of Chenopodium quinoa WiLLD. after mechanical infection
with BYV.

Fig. 3. Electron microgram of BYV particles isolated from Chenopodium guinoa WiLLp. (Magni-
fication: 26 000 X .)
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Fig. 4. Systemic symptoms on Chenopodium foliosum (MOENCH) AscCH. leaves after mechanical
infection with BY'V.

Fig. 5. Decline of the top and dying of the Chenopodium foliosum (MoENCH) AscH. plant after me-
chanical infection with BYV.



