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FU VY Xy 4SS/ bean yellow mosaic
virus, tobacco mosaic virus 3 X 8
beet necrotic yellow vein virus

BRIR— AR« IR 55 - fRimin 55

Ichiro Fujisawa*, Tsuneo TsucHIZAKI**, Norio [1ZUKA*: Bean Yellow
Mosaic Virus, Tobacco Mosaic Virus and Beet Necrotic
Yellow Vein Virus Isolated from Spinach

Abstract

In 1978-1980, three viruses were isolated from field-grown spinach plants in Hokkaido.
These viruses were identified as bean yellow mosaic virus (BYMV), tobacco mosaic virus
(TMYV) and beet necrotic yellow vein virus (BNYVV) by the experiments based on host
range, physical properties, vector relationships, particle morphology and serology. BYMV
isolated from spinach showing vein necrosis had flexuous filaments of about 750 nm in
length, and was transmitted by aphids in a non-persistent manner. Infectivity of crude
sap from the infected plants was lost by heating at 55-60C for 10 minutes, by diluting
at 1073-5x107%, and by aging at 20C for 2-4 days. Antiserum against this virus positively
reacted with P strain of BYMV (BYMV-P) in immunodiffusion test, and a spur developed
between the precipitin lines to the virus and BYMV-P. The virus infected many
leguminous and non-leguminous plant species and caused top necrosis on broad bean and
pea. The results indicated that the virus was N strain of BYMV. A virus showing mosaic
symptoms on spinach, having straight rods of 300nm in length, and infected many species
of Cruciferae was isolated. Infectivity in crude sap from infected plants was lost by
heating at 90-95C for 10 minutes and diluting at 107¢-5x107%  Antiserum against the
virus reacted clearly with a crucifer strain of TMV, TMV-C. From these results, this
virus was identified as a crucifer strain of TMV. Another virus was isolated from spinach
showing mosaic and yellows symptoms. This virus was rod-shaped particles of 100-390 nm
in length, and was transmitted by infested soil but not by aphids. In crude sap from
infected plants, the infectivity was lost by heating at 65-70C for 10 minutes, by diluting
at 1073-5x107% and aging for 2-4 days at 20C. As the virus reacted with antiserum
against BNYVYV, it was identified as BNYVV.
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Fig. 1-2,

Fig. 3.

Fig. 4.

Fig. 5-6.
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Spinach (cv. King of Denmark) inoculated with bean yellow mosaic virus
(79-M 1) showing distortion of the young leaves (1), and mosaic symptoms
with vein necrosis (2).

Agar gel serological test with antiserum to bean yellow mosaic virus—(79-
M 1) (center well). Other wells contained sap of healthy borad bean leaves
(A), purified bean yellow mosaic virus—(79-M 1) (B), purified bean yellow
mosaic virus P stran (C).

Agar gel serological test with antiserum to tobacco mosaic virus—(79-S7)
(center well). Other wells contained tobacco mosaic virus—(79-87) (A),
tobacco mosaic virus C strain (B), tobacco mosaic virus L strain (C), tobacco
mosaic virus OM strain (D).

Spinach (cv. Sunshine) inoculated with tobacco mosaic virus—(79-S7) showing
mosaic symptom and distortion of the young leaves (5), and clear mosaic
symptom (6).



Ann. Phytopath. Soc. Japan 48 (5). December, 1982

Table 1. Host range of bean yellow mosaic virus (79-M 1) isolated from spinach

Plants susceptible

Spinacia oleracea (Birofurei, King of Denmark, Michinoku, Sunshine),
Beta vulgaris var. cicla®, Chenopodium amaranticolor, C. quinoa, C.
capitatum®, Nicotiana tabacum (Samsun)®, N. clevelandii, Cucumis
sativus®, C. melo®, Citrullus vulgaris®, Sesamum indicum, Vicia faba,
Vigna sesquipedalis®, Phaseolus vulgaris (Tebo, Top Crop), P.
angularis®, Pisum sativum, Trifolium incarnatum, T. alba, T. hybridum,
T. repens, Gomphrena globosa, Celosia cristata®, Tetragonia expansa®,
Zinnia elegans®

Plants insusceptible

Beta vulgaris, Nicotiana glutinosa, Datura stramonium, Lycopersicon
esculentum, Capsicum frutescens, Cucurbita pepo, Zea wmays, Pisum
sativum (Wisconsin Perfection), Glycire max (Isuzu), Medicago sativa,
Brassica rapa, B. rapa var. Komatsuna, B. pekinensis, Raphanus sativus,
Awmaranthus retroflexus
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a) local infection
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Table 2. Host range of tobacco mosaic virus (79-S7) isolated from spinach

Plants susceptible

Spinacia oleracea (Birofurei, King of Denmark, Michinoku, Sunshine),
Chenopodium amaranitcolor, C. quinoa®, C. murale®, Beta vulgaris®,
Beta vulgaris var. cicla®, Cucumis sativus®™, Citrullus vulgaris®, Brassica
rapa, B. rapa var. Komatsuna, B. oleracea var. capitata, B. chinensis,
B. juncea, B. pekinensis (Chushu®, Olympia®), Raphanus sativus®, Nicotiana
tabacum (Samsum, White Burley, Xanthi NC¥, Bright Yellow®), N.
glutinosa®, N, sylvestris®, N. clevelandii, N. physalosa, N. debneyi, N. rustica,
Capsicum  frutescens®, Solanum wmelongena®, Lycopersicon esculentum,
Datura stramonium®, Petunia hybrida®, Pisum sativum®, Vicia faba®,
Vigna sesquipedalis®, Gomphrena globosa, Amaranthus retroflexus®,
Celosia cristata, Zinnia elegans, Lactuca sativa®, Tetragonia expansa®,
Triticum aestivum®, Hordeum vulgare var. hexastichoy®

Plants insusceptible

Cucumis melo, Phaseolus vulgaris, Pisum sativum (Wisconsin Perfection),

Sesamum indicum

a)

local infection

Fig. 7-8. Spinach (cv. King of Denmark) inoculated with beet necrotic yellow vein
virus—(80-K 1) showing mosaic symptom of the young leaves (7), and clear

vein chlorosis (8).

Fig. 9. Beet necrotic yellow vein virus particles in a negatively stained dip-preparation
from naturally infected spinach. X 63,000.

Fig. 10. Resting-spore clusters of Polymyxa sp. in the rootlets of spinach grown on

infested soil.
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Table 3. Host range of beet necrotic yellow vein virus (80-K 1) isolated from spinach

Plants susceptible

Spinacia oleracea (Birofurei, King of Denmark, Michinoku, Sunshine),

Beta vulgaris, B. vulgaris var. cicla®, Chenopodium amaranticolor®, C.

quinoa®, C. murale®, Gomphrena globosa®, Celosia cristata®, Tetragonia

expansa®

Plants insusceptible

Nicotiana tabacum (Samsun, White Burley), N. glutinosa, N. clevelandii,

N. sylvestris, N. debneyi, Brassica rapa, B. pekinensis, Raphanus sativus,
Cucumis sativus, C. wmelo, Citrullus vulgaris, Pisum sativum, Vicia faba,
Vigna sesquipedalis, Phaseolus vulgaris, Zinnia elegans, Chrysanthemum
coronarium, Lactuca sativa, Awmaranthus retroflexus, Sesamum indicum,

Zea mays

a) local infection
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