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The Viruses in Gladiolus hybridus cultivated in Korea
1. Bean Yellow Mosaic Virus and Clover Yellow Vein Virus

In Sook Park, Kiu Weon Kim, Hyun Jung Kyun', and Moo Ung Chang'*
Dept. of Horticulture, Yeungnam University, Kyongsan 712-749, Korea
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ABSTRACT : Gladioli (Gladiolus hybridus) showing flower colour breaking, leaf mosaics, necrotic fleck,
and dwarfing or lack of visible symptoms were collected from gladioli growing areas in Taegu and
Kyungpook province, Korea. The two viruses isolated from the naturally infected gladioli were iden-
tified as bean yellow mosaic virus (BYMYV) and clover yellow vein virus (CIYVV) by their host range,
immunosorbent electron microscopy (ISEM), enzyme-linked immunosorbent assay (ELISA), direct tis-
sue blotting immunoassay (DTBIA) and intracellural symptoms. In ultrathin sections of BYMV and
CIYVYV infected tissues, laminated aggregate-type inclusions, cytopalsmic bodies and nuclear inclusions
as well as filamentous virus particles were observed in the cytoplasm of parenchyma cells. By DTBIA
and ISEM, BYMY was detected in all tested gladiolus plants showing severe or mild mosaic symptoms,
whereas CIYVV were mainly detected from those of mild mosaic symptoms. BYMYV is the most pre-
valent in commercial gladioli and present major production ploblems. Detection sensitivity of BYMV
and CIYVYV in crude sap of infected gladiolus leaves by ISEM was about twice compared with ELISA.
In a comparison of ELISA, ISEM, DTBIA, BYMV was detected in same degree by DTBIA in samples
where sap extracts were positive in both ELISA and ISEM. DTBIA provides a specific, rapid, and sim-
ple tool for large-scale diagnosis of BYMYV. '

Key worlds : gladiolus virus, BYMV, CIYVV.

Z2t] &2 A~ (Gladiolus hybridus)2] A A& A A A
A o2 8500 haol] o] =ri(30), Zeti et FeUF
A 2 FEFE B, Suketlae] Qa4
wgtel olo] 2918 7158}z SIEk(14).

AAAR o2 Feie)geized dAsts vlelelag ¥
ol 17 Helsle] ww 14 £F2 oheF o). Arabis
mosaic virus(7), Bean yellow mosaic virus(22, 32, 36, 37, 40),
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virus(5), Tobacco mosaic virus(18), Tobacco rattle virus(30),
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Tobacco necrosis virus(10), Tomato spotted wilt virus(26).
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2] Zxj¢F2], immunosorbent electron microscopy(ISEM),
enzyme-linked immunosorbent assay(ELISA), direct tissue
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Potyviridaeol] 43}+= bean yellow mosaic virus(BYMV),
clover yellow vein virus(CIYVV), turnip mosaic virus(TuMV;
ATCC PVAS-134), watermelon mosaic virus(WMV; ATCC
PVAS-644), zucchini yellow mosaic virus(ZYMV; ATCC
PVAS-405)2] 3542 American Type Culture Collection
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At
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Table 1. Experimental host range of bean yellow mosaic
virus (BYMV) and clover yellow vein virus (CIYVV) iso-
lated from Gladiolus in Korea®

Test plant BYMV CYVV
Chenopodium amaranticolor N. Sp/-# N. Sp/-
C. quinoa N. Sp/-# N. Sp/N.Sp#
Cucumis sativus -/- -/
Cucurbita pepo -/- -/-
Datura stramonium -/- -/~
Gomphrena globosa C. Sp/- +/-
Phaseolus vulgaris N. Sp/Mo.D +  C. Sp/Vc,
Pisum sativum +/Mo. Ve * -/-
Vicia faba C.Sp/Mo * /-
Vigna sesquipedalis -/- -/~
Nicotiana glutinosa -/~ -/-

N. tabacum (Xanthi) -/ C.Sp/-
N. tabacum (Samsun) -/ C.Sp/-
N. clevelandii C.Sp/Mo * C.Sp/Mt *
N. benthamiana -/- C.Sp/D,Mo
Petunia hybrida C.Sp/- -/-
Plantago asiatica -/+ -/+
Spinacia oleracea -/- C.Sp/-
Tetragonia expansa C.Sp/- N. 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 inoculat-
ed leaves to the left of the slash and symptoms in sys-
temically 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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M el A, He] 202 AHE T trap
and decoration method® <=3]3}3c}. ELISA®-& Clark
and Adams-°4 microplate method(15)el] 2] A& 3}eix}.
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Cut from leaf tissues with a razor blade for each sample

l

Press the cut surface onto 0.45 um pore nitrocellulose membrane

Immerse in Block Ace Solution (BAS, containing 1% Bovine Serum
Albumin and Triton X-100) for 60 min at room temperature

l

Wash twice with ten times diluted BAS(containing 0.1% Tween 20)

l

Incubate with the antiserum diluted with 0.4% BAS for 60 min.

l

Wash triple with diluted BAS

l

Incubate with Alkaline phosphatase-labelled goat anti-rabbit IgG
diluted 1/2,000 with 0.4% BAS for 60 min at room temperature

l

Wash three times with diluted BAS

l

Incubate in Western Blue for 10 min at room temperature

l

Wash five times with water

l

Positive results indicate purple on the tissue blot
Fig. 1. Procedure for DTBIA.
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2]z}, 780 nme} ARslAbet AEA FJYAE E}‘il?s}
odeh(Fig. 3). 1% 780 nm] AMFIA}ell a3t 7159,
el Wel, WA Wb, FAAE N2 wlelel g
24} ZAlFA] 2 W 58 FAFRE 27, bean yellow mo-
saic virus(BYMV)2} clover yellow vein virus(CYVV)E &
Hahsie}.
Bean yellow mosaic virus(BYMV).
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248 vehle 2ol eeladA $esdtt wate)a

% 31720 32) Tekel ol s > B)oﬂ*i‘ BYMVS] <
27} HkEA] AEHRo, Z2ALFFH A= BYMV
2t AEHA e A7 %b:‘r ISEM3} DTBIA¢]
] BYMVE 718 HAS 288 2E Fir]de|ad
Aol AR 0 B3] Fig 2B WA o] 52
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7} vl $- =it} (Fig. 4-D, No. 2, 3, 5).
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4 wrjolz @ GNP 44 AHgetol AENE
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9 g% 2] e BAZHe] AT P se-
tivum- CIYVYV, tobacco rattle virus(TRV), broad bean
wilt virus(BBWV), cucumber mosaic virus(CMV)ell & 54
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B 2= 9lXo] nlolg] A YRle] 9|7 Al (coat protein)}
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Fig. 2. A :Healthy Gladiolus hybridus, B : Symptoms (yellow mosaic and necrotic spot) in Gladiolus hybridus naturally infected
with bean yellow mosaic virus (BYMYV), broad bean wilt virus (BBWYV), clover yellow vein virus (CIYVV). C:Symtoms
(colour breaking) in Gladiolus hybridus naturally infected with BBWV, CIYVV, and cucumber mosaic virus (CMV). D:
Symtoms(mosaic and stunting) in Gladiolus hybridus (left plant) naturally infected with BYMV, BBWV, CIYVV, CMV, and

healthy plant (right; arrow).

t}. ISEM3} BlRAIgA Feir]ge]s Yol BYMVE
FE7} 8 Aol ISEMT} 5537 71%H%(200,0008) 3]
A g nlole) A 73] 71581 vh(Fig. 4-D, No. 5).

CEEESRRERGE TN
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Fig. 3. Electron micrograph of virus particles in negatively stained preparations from infected Gladiolus hybridus (Fig. 2-B). A:
Filamentous particles of BYMV and CIYVYV, spherical particles of BBWV (arrows) (X 64,000). B: CIYVV filamentous particles
(arrows) decorated with CIYVV antiserum, but non-decorated BYMV filamentous particles (X 64,000). C:BYMYV filamentous
particles decorated with BYMV antiserum (X 66,000). D : Cytoplasmic cylindrical inclusion of CIYVV (< 40,000).
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Clover yellow vein virus(CIYVV).
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vulgarisol| A& AF ool sshubdo] HAE £, 257
2L el ATy Halzkedo] #l= e} o]F 3
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125 o|Abe] &3 s Zeld]geiag e ClYVVE
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P. vulgaris®} C. quinoa2] o1& A4-3l] DN &
& £3AAEv A 7 PRl vl <F 780 nme] AR}
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\

concentration

Fig. 4. A parenchyma cell of BYMV-infected G. hybridus leaf (A and B) A : Cytoplasmic cylindrical inclusions (laminated ag-
gregates; 1), amorphous-appearing cytoplasmic bodies (a), and virus particles (arrows) in the cytoplsm (X 24,000). B : One end of
the virus particles aggregate adjacent to the tonoplast (X 30,000). C: Nuclear inclusions (arrows) closely associated with. the nu-
cleolus of a parenchyma cell of CIYVV-infected G. hybridus leaf (X 40,000). D : DTBIA for BYMV-infected gladiolus leaves to
BYMV antiserum. Note that no signal appeared on lane 1 blots from virus-free gladiolus sample produced by shoot-tip culture.

|
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(5 DTBIA(Direct Tissue Blotting Immunoassay)

Tsuneyoshi®} Sumi7} garlic viruses®] £3 2 7bodod
£ BYse o AHEe DIBIAY(9)S A5 Walx)
AFig. 1), FA L 204 CYVVS ) §55 B4
slact. 1 A3k= BYMVe) $4bsled ol ISEM3) vlw
A ellA =i gelx ol CYVVY 557} 71 58
well ISEM3} 553 917EE % 20,0000 3] o) o 2 nlo]
2j 24o] Fhsshnt.

® 3+ 2] vholel o) EA)ok]

ZNAHFo) 2ste] ZbAF P vulgaris®l C. quinoa2] o)
Wele zubdgsiel SadaEnlgo 2 BAS o
= AgAAE o] o 700 nm o]} AHalAbrk E3 A
£, 9HAE, FEEAS fAR So| HEAD GEol
Al B2 W wld2A Ex1E ole Aol ElEc).
Potyviruse] ZH Aol SolH oz AYRE ATARe
29} Al (cytoplasmic cylindrical inclusions) % &3] CYVV
o] ZrdAEze FBoldeg A= A EglA
(crystalline nuclear inclusions)7} k=] 2= 9] 7. (Fig. 5-
0), 7Ha o1& E31A el F-& F9 ol nlola]x iz}
A me #a ol Abe] A=t w3k A2 B4
A7F Aot it Aol 325 e #HabE i)
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F19), Ak, o le] zalue] ulelalx 41}
o] EAfFA] 5] Aol 2zl BYMVE} CYVVE FA
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&g A ulelg|ag] FA R o]V = AT o] 58 A}
sk i/l AR A Qlvh(13, 14).

Potyviridaeol] <3l BYMVE gFZoflA = xjedutalo]
B awEe] gly, Sefr]gel oM E BulErh(23,27). ¢]
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Potyviridaedl] 43} CIYVVE] 7|FHYE AR
93} 294 59%ol ZtdAde] delA Qlk(17,34). gHEolA]
CIYVVE] zldtago] o] =88 53l A-gog wslg
o} FEjr) el oA E2l" ClYVVY) 7|5 9] Az
+ Inouye %, Lawson 5, Pratt7} ¥ w3} CIYVVe] A=}e}
Al 21121, 25,33), C. amaranticolor 52] B £
Nl A WAl ek7ke} ato)7) glsict. 121v} DTBIA, EL-
ISA, ISEM®]| 23 43R A g4 ClYVve] 3333z}
= 5ol3dez ukgslgior}, BYMV, TuMV, WMV,
ZYMV 59| PotyvirusE9] A= wHE3HA] ¢ol
CIYVVZE FA&lgt}(Fig. 3-B). CIYVV2] 7} A Z o
Boldog MA=E AEAY A (cytoplasmic cylin-
drical inclusions)®] laminated aggregates % A 323} sy
AARA B-q) Al (crystalline dense bodies)?] FF+&= o|v] B
2% CIYVVel] AR ¥]lale] e} fAlsksdct(17,
21, 28).
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4% 5 Uvks AT gEA (3, 20), o] ATl
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DTBIAH -2 2ol 7/1Ed nlolzix Ak ez wizt
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22| Ak g AAYoF v FR3bo] Bu=Ee] gt
(19,29,39). & AP x o]opzh-2 AlAlo] Fal=gir}.
5 ISEM3} vt ol A Fejr]2e) 2 9ol BYMVE] 5
=7t =& A= ISEM#} 5538 917H5(200,0008) 34
H)2 utelelx HA o] 71539l ch(Fig. 4~No. 5).
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