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Yong Woo, LEE**, Shozo Yamazakr*** Takeshi Osakr** and
Tadao INouveE**: Two Elongated Viruses in Garlic, Garlic
Latent Virus and Garlic Mosaic Virus

Abstract

Tow sap-transmissible elongated viruses from garlic plants were described and named
garlic latent virus (GLV) and garlic mosaic virus (GMV) based on the symptoms pro-
duced in infected garlic plants. These names were given anew to avoid the existing
and unresolved confusions on the nomenclature of garlic viruses. Garlic plants inoc-
ulated with GLV produced no visible symptoms, whereas infected broad beans produced
systemic necrotic spots. Chenopodium amaranticolor and C. quinoa, and Tetragonia
expansa infected with GLV produced local necrotic and chlorotic lesions, respectively.
Particles of GLV were flexuous rods, 650-700 nm long, and existed either randomly or
as small aggregates in the cytoplasm of the infected plant cells. GLV has a thermal
inactivation point between 55 and 60 C, dilution end point of 10-%-10-5 and longevity in
vitro of 2-4 days. No serological relationships were found between GLV and GMV,
carnation latent virus or chrysanthemum virus B. Symptoms due to the infection of
GMV was mosaic in garlic plants, and local necrotic lesions in Gomphrena globosa,
whereas latent infection was detected in the inoculated leaves of C. amaranticoler, C.
quinoa and T. expansa. Particles of GMV were flexuous rods about 750 nm long.
Pinwheel-type cytoplasmic inclusions were found in the infected garlic plant cells.
Mixed infection of GLV and GMV were found in most of the garlic plants showing
mosaic symptoms collected from various parts of Japan, although only GMV was
detected in a few varieties. (Received October 27, 1979)
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Table 1. Host range of garlic latent virus

Plants susceptible

Allium sativum, Chenopodium amaranticolor®, C. quinoa®’, Tetragonia expansa® ,

Vicia faba

Plants insusceptible

Allium cepa, A. fistulosum, A. odora, Calendula arvensis, Callistephus chinensis,
Centaurea cyanus, Chenopodium murale, Datura stramonium, Gomphrena globosa,
Lycopersicon esculentum, Nicotiana debneyi, N. tabacum, Petunia hybrida, Phaseolus
vulgaris, Pisum sativum, Raphanus sativus, Spinacia oleracea, Vigna angularis, V.

sesquipedalis

a) Local infection only.
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KFOm A U LI B s hic (Plate I, 3), ¢

Table 2. Detection of viruses in garlic samples collected from different part of Japan?®

Sample infected with
Prefecture Variety Sample examined

GMV GLV

Miyagi Fukuchi 5 4 1

” Shichigahama Zairai 5 5 5

Nagano Fukuchi 5 5 0

Shizuoka Enshu Gokuwase 5 5 5

Nara Ishu Wase 4 4 4

Wakayama Unknown 5 5 5

Tokushima Shanghai 20 20 20

” Kagawa White 20 20 20

” Akita White 20 20 20

Kochi Enshu Gokuwase 5 5 5

Nagasaki Ishu Wase 15 15 11

a) Results obtained from bioassay and leaf dip serology.
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Explanation of Plates

Plate I
1. Vicia faba infected with garlic latent virus, showing systemic necrotic spots and streaks.
2. Garlic leaves: (From right) naturally doubly infected with garlic latent virus (GLV) and
garlic mosaic virus (GMV), artificially doubly infected with GLV and GMV, artificially
infected with GMV, and artificially infected with GLV. Left leaf is healthy.
3. GLV (L) and GMV (M) particles in a dip preparation from naturally doubly infected
garlic. Bar represents 500 nm.
GLV particles in a dip preparation from V. faba. Bar represents 500 nm.
GMYV particles in a dip preparation from Tetragonia expansa. Bar represents 500 nm.
6. Electron micrograph of a preparation of leaf-dip serology using GLV antiserum from
garlic naturally doubly infected with GLV and GMV. Note only GLV particles are
covered with antibody. Bar represents 500 nm.
Plate II Ultrastructure of GLV and/or GMV infected plant cells. Bar represents 500 nm.
7. A section of a leaf cell naturally doubly infected with GLV and GMYV, showing pinwheel
-type inclusions and filamentous virus particles in the cytoplasm.
8. Particles of GLV in the cytoplasm of a leaf cell of V. faba.
9. Masses of GLV particles in the cytoplasm of a leaf cell of V. faba.
10, 11. Sections of leaf cell of garlic infected with GMV, showing typical pinwheel inclusions
in the cytoplasm.
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