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The Viruses in Gladiolus hybridus cultivated in Korea
2. Broad Bean Wilt Virus, Cucumber Mosaic Virus
and Tobacco Rattle Virus

In Sook Park, Kiu Weon Kim, Hyun Jung Kyun' and Moo Ung Chang'*
Dept. of Horticulture, Yeungnam University, Kyongsan 712-749, Korea
'Dept. of Biology, Yeungnam University, Kyongsan 712-749, Korea

ABSTRACT : Gladioli (Gladiolus hybridus) showing flower colour breaking leaf mosaics, notched leaf,
and dwarfing or lack of visible symptoms were collected from gladioli growing areas in Taegu and
Kyungpook province, Korea. The three viruses isolated from the naturally infected gladioli were iden-
tified as bread bean wilt virus BBWYV), cucumber mosaic virus (CMYV), and tobacco rattle virus (TRV)
by their host range, immunosorbent electron microscopy (ISEM), enzyme-linked immunosorbent assay
(ELISA), direct tissue blotting immunoassay (DTBIA), and intracellural symptoms. By DTBIA and
ISEM, TRV was detected in gladiolus showing notched leaf, while CMV was frequently detected in gla-
dioli with dwarfing, color breaking and malformation of flowers. BBWV was also often detected in many
symptomless gladiolus plants, but TRV was detected in notched-leaf of gladiolus. Electron microscopic ex-
amination of negatively stained preparations showed that BBWV and CMYV are spherical particles of 28
nm and 30 nm in diameter, and TRYV is rigid rod-shaped particles of 40~200 nm in length. The rigid rod-
shaped virus particles reacted positively with TRV antiserum in ISEM and DTBIA, respectively.

Key worlds : gladiolus virus, BBWV, CMV, TRV
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Fig. 1. A:Symptoms (yellow mosaic, colour breaking and stuning) in Gladiolus hybridus naturally infected with bean yellow
mosaic virus, BBWV, CMV, B: Notched-leaf (arrow) in G. hybridus infected with TRV. C: Leaf of N. tabaccum (Samsun) ino-
culated with sap extract of notched-leaf of G. hybridus. Note the chlorotic ringspots on inoculated leaf. D : Systemical symptoms
in N. benthamiana. Note the chlorotic and necrotic ringspots on non-inoculated leaf.
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Table 1. Experimental host range of broad bean wilt virus,
cucumber mosaic virus, tobacco rattle virus, isolated from
Gladiolus in Koreaa”

Test plant CMV TRV BBWV
Achyranthes japonica -/- -/- +/Mo,D
Brassica rapa - /- -+
Chenopodium N. Sp/-* N. Sp/*  N. SpLW

amaranticolor
C. quinoa N. Sp/- N. Sp/- N. Sp/L,W*
Cucumis sativus W/Mo N. Sp/’ -
Cucurbita pepo W/Mo* -/ -/-
C. moschata W/Mo /- -/-
Datura stramonium N. Sp/- -/- NR/NR,L
Gomphrena globosa  N. Sp/Mo -/ S/-
Phaseolus vulgaris N.Sp/- N. Sp/-* +/-
Pisum sativum -/ /- -+
Raphanus sativus - /- -+
Vicia faba N. Sp/- /- N.Sp/W*
Vigna sesquipedalis N. Sp/* -/- N.Sp/-*
Nicotiana glutinosa ~ CR.Sp/Mo*  N. Sp/" C.R.Sp/Mo,Vc
N. tabacum C.Sp/Mo* CR.Sp/- CR/-
N. clevelandii CR Sp/Mo* N.Sp/N.Sp,D* Sp/+
N. bethamiana CR.Sp/Mo* N.So/Vc,D* -/-
Petunia hybrida +/Mo -/- -M
Plantago asiatica -/+ -+ +/R.Sp
Spinacia oleracea -/- +/- C.Sp/Mo*
Tetragonia expansa  C. Sp/N. Sp  N. Sp/- C. Sp/-

¥ Symptom abbreviation: C=chlorosis, D=distortion, G=green
island, L=Line pattern, Mo=mosaic, Mt=mottle, Na=narrow-
ing, N=necrosis, R=ring, S=sympotomless, Sp=spot, St=stunt,
Vc=vein clearing, W=wilt, +=uncertain, and -=no infection
detected based on back-inoculation. Symptoms on inoculated
leaves to the left of the slash and symptoms in systemically
infected leaves to the right of the slash. * and # These
plants were available for propagation (* ) and assay (#) of

- BYMV and CIYVV.
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Fig. 2. A:Rod-shaped particles in negatively stained preparations from notched-leaf of gladiolus (% 60,000). B : Rod-shaped par-
ticles decorated with TRV antiserum in ISEM preparations from N. benthamiana (Fig. 1-D) infected with TRV (X 80,000). C:
Spherical particles of CMV in negatively stained preparations from infected gladiolus (X 110,000). D : Spherical particles (arrows)
decorated with CMV antiserum, non-decorated filamentous particles (BYMV, CYVV) and spherical particles (BBWYV; double ar-

rows) in ISEM preparations from gladiolus (Fig. 1-A)(< 100,000).
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concentration
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Fig. 3. Spongy parenchyma cells of TRV inoculated-leaf of Nicotiana benthamiana. A: Side by side array of long particles
associated organelle membrane in the cytoplasm (< 51,000). B :Long (I) and short (s) particles in cytoplasm (c) and particle
aggregate (p) in vacuole (v) (X 25,000). C:Abnormally enlarged chloroplasts with vacuoles (v) and membranous sacs
(arrows) in the cytoplasm (X 9,000). D : DTBIA for TRV-infected gladiolus leaves infected to TRV antiserum. No. 1 and No.
2 from virus-free gladilus. No. 4, No. 5 and No. 7 from cultivated gladiolus infected with TRV.
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