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Beet poleroviruses (family Luteoviridae) that cause mild yellowing diseases of
sugar beet, are an important factor contributing to sugar beet yield losses up to
30% (Stevens et al. 2005 a, b, Golnik and Kozłowska-Makulska 2007). These
so-called beet poleroviruses are the following: Beet mild yellowing virus (BMYV), Beet
western yellows virus (BWYV) and Beet chlorosis virus (BChV; D’Arcy and Domier
2005, Stevens et al. 2005 b). Poleroviruses are transmitted from plant to plant only
by their natural aphid vectors (Hoffmann et al. 2001). Although beet poleroviruses
have different host range (Stevens et al. 2005 a), each of them can infect species of
the family Chenopodiaceae, which include inter alia sugar beet and red beet, both
from the species Beta vulgaris. So far in Poland, there have been no reports about
the occurrence of mild yellowing diseases in red beet crops though red beet area
(20–23 thous. ha) constitutes 10% of the one under vegetable production (Polo-
wa... 2000).

The goal of this study was to verify the sugar beet poleroviruses occurrence in
fields of red beet in Poland as well as identify these viruses and to determine the bi-
ological properties of some polerovirus isolates obtained from red beet plants.

Leaf samples were collected from red beets growing at 15 fields placed at 11 lo-
calities mainly in central Poland (Table 1). Beet plants were cultivated in big com-
mercial plantations as well as in small fields, home and allotment gardens. Only
some of these fields were situated close to sugar beet plantations. Samples were
collected from August to October 2005 and 2006.

Beet poleroviruses were detected in 14 out of 158 samples by DAS-ELISA using
polyclonal antiserum from Loewe Biochemica. Infected plants were found in eight
fields in seven localities (Kopytów, Biała Góra, Młochów, Siekierki, Sokół, Dawidy,
Jeziorki). These were three big plantations, three small fields, one home garden
and one allotment garden. Three of these red beet fields were situated close to
sugar beet plantations.

Furthermore, the sample originating from Kopytów was used in RT-PCR to
identify the virus species and then in the bioassay as a source of virus.

The product of 450 pb corresponding to Beet mild yellowing virus – BMYV was ob-
tained after the RNA extraction using single-tube RT-PCR multiplex protocol
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(Ready-To-Go RT-PCR Beads®, Amersham-GE Healthcare) and primers de-
scribed by Hauser et al. (2000). This is the first report on the occurrence of this vi-
rus on red beet crops.

Bioassay tests were carried out in 2005 and 2006. In the bioassay 10 test plants
of each species: Beta vulgaris var. conditiva, Sinapis alba, Tetragonia tetragonioides, B.
vulgaris subsp. vulgaris convar. crassa var. altissima, Capsella bursa-pastoris, Claytonia
perfoliata, Chenopodium capitatum were inoculated with BMYV isolate from Kopy-
tów. Inoculation (transmission) was done by Myzus persicae aphids. Acquisition
feeding on red beet plant lasted 96 h and inoculation feeding on the test plants
three or four days. In every case 10 apterous adult aphids were placed on individual
plant. Plants exposed to non-viruliferous aphids were used as a control. Beet mild
yellowing virus was detected by DAS-ELISA in B. vulgaris var. conditiva, S. alba, B.
vulgaris subsp. vulgaris convar. crassa var. altissima, C. bursa-pastoris and C. perfoliata.
Some leaf redding occurred on inoculated plants of S. alba and C. perfoliata, whereas
on B. vulgaris subsp. vulgaris convar. crassa var. altissima yellowing leaves with necro-
sis were observed. On C. bursa-pastoris plants stunting and leaf rolling was ob-
served.

To summarize, it was demonstrated, that poleroviruses occurred on red beets
in Poland. Moreover, their occurrence was independent of a type of crop (big com-
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Table 1
Origin of beet poleroviruses

Year Locality Type of red
beet fields

Vicinity of
sugar beets

Number of samples

collected infected

2005 Kopytów Small field + 14 1

Biała Góra Home garden – 30 4

Total 44 5

2006 Młochów 1st field Small field + 1 1

Młochów 2nd field Small field + 1 1

Radzików 1st field Allotment garden – 1 0

Radzików 2nd field Allotment garden + 1 0

Słupia Wielka Big plantation – 2 0

Siekierki Allotment garden – 16 1

Sokół Small field – 15 4

Sułkowice Home garden – 14 0

Dawidy Big plantation – 17 1

Jeziorki 1st field Big plantation – 6 0

Jeziorki 2nd field Big plantation – 11 1

Nowa Iwiczna 1st field Big plantation – 12 0

Nowa Iwiczna 2nd field Big plantation – 14 0

Total 114 9

Total 158 14



mercial production, small field, home garden, allotment garden) as well as of vicin-
ity of sugar beet plantation. However, the poleroviruses were also detected in some
samples collected from the crops which were situated rather far away from sugar
beet plantations. BMYV isolate identified on red beet plants infected B. vulgaris var.
conditiva, B. vulgaris subsp. vulgaris convar. crassa var. altissima, S. alba, C. bursa-pasto-
ris and C. perfoliata.
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