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Garlic Mite-borne Virus Isolated from Cultivated Garlic in Korea
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ABSTRACT : Many cloves of native cultivated garlics in Korea were found to be infested by mites
when observed with stereo-microscope. The mite was identified by light and scanning electron micro-
scopic observation as Aceria tulipae. Surveying viruses from the vegetatively propagated garlic, highly
flexuous, filamentous particles (700~800 nm) were detected in Aceria tulipae, local lesions of Chenopodium
murale after sap transmissions, mosaic garlic leaves inoculated with mite-borne virus by transmission of
Aceria tulipae and naturally infected garlic leaves. The mite-borne virus isolates did not react with an-
tisera of aphid-borne potyviruses (LYSV-G, LYSV-L, WoYSYV) or carlavirus (GLV), but reacted with
antisera of garlic mite-borne viruses (GV-C, GMbMYV). In ultrathin sections of mite-borne virus in-
fected garlic tissues, aggregates of virus particles and membrane proliferations were found in the paren-
chyma cells, but cytoplasmic cylindrical inclusions were not observed. Heavily mite-infested plants show-
ed streaking and malformation due to mite feeding. The mite-borne virus was identified as garlic mite-
borne mosaic virus (GMbMYV), the mite-borne genus Rymovirus of the Potyviridae by mite transmission,
morphology of virus particles, serological relationships, host range, distribution pattern of virus par-
ticles and inclusion bodies in the infected cells. The results demonstrate that mite-borne virus is one of
the major viruses infecting native cultivated garlic plants showing mosaic or streak symptoms in Korea.

Key words : garlic mite-borne virus, GMbMV, DTBIA, ISEM, Aceria tulipae.
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phatase-labelled goat anti-rabbit IgGell 147} <k 6k
S A Hrh ol %, Al Aol 33] A sEa g Yl West-
ern Blue(Promega)ell WA A3-Z fA st

ST, aloldlx FHE vhs RS Alliumss A

o] FRAIEL 2o A]

7193 ASAE F‘?“'SP@] ABlE 59 % ‘%F*B%
Zﬂ 33l
.0)

% 2 Chenopodium murale

o

o}, FAAES HEH
£= 0.05 M borate buffer(pH 8.5)% 47}3}04 a}

fﬂ , Az=gl k8 carborundumg AHEste] Ao R 4~
gPslsict.

S0H0| SEHA ZE L MIAIE. ZAaez WA=
vhE 72 8-S 5]
oF Ao AA FE e AAo s HAR 2
A A AEw g0 g (AR 4 gl ol 5
78k olledie] v uhalel|A] 1212 2= 3}od
o u}, BEEv Al 2% YA FRAAT vhE-Sof
(Aceria tulipae) 2 2Q13FcH(1,8). A% SlE 5%
glutaraldehyde®} 1% osmium tetraoxided] Z4zt AL



138 A Bl etsl), 4] 1439, Al 25, 1998

‘A TS 3 % ethanol series® ©5A17 the

isoamyl acetateZ 2|3A1Z ) CO, YA AZ7(Hi-
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5) % WS A FAPH A 917 (Hitachi 1SI. SS-130)
o2 At AFAgoel= Fig. 1-Foll viehyd vie}
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Fig. 1. A:Healthy leaf of virus-free garlic. B:Symptoms on garlic leaf infected with GMbMV, GLV and potyviruses mixturely.
C: Binocular micrograph of Aceria tulipae colonizing on garlic leaf. D :Scanning electron micrograph of A. tulipae. E : Field-
grown garlic plant showing diffuse yellow streaking, leaf distortion and delayed unfolding of leaf due to feeding by A. rulipae. F
“Inoculation on virus-free garlic plant by placing slices of mites-infested cloves in a paper cone around the test plants. G : Symp-
toms on garlic leaf alone infected with GMbMYV by transmission of A. rulipae. Bars indicate 10 um.
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Fig. 2. A :Flexuous particles in negatively stained from A. tulipae. B: Flexuous particles decorated with GMbMYV antiserum in
ISEM from A. tulipae. C: Flexuous particles(arrow) decorated with GMbMV antiserum in sap of mixturely infected garlic leaf.
Note GLV and potyviruses are not decorated rigid particles (double arrows). D :Flexuous GMbMV particles in purified pre-
paration from garlic. E : Purified GMbMV particles decorated with GMbMV antiserum. F:Immunochemical detection of three
types of garlic viruses by DTBIA. Antisera are GarV-C, GPV-7, and GCV-H. No. 2 is from virus-free garlic as a negative con-
trol. No. 1 is 3-years old plant of virus-free garlic. No. 3 to 10 are from cultivated garlic plants (No. 3; excellent species, No. 4;
Tanyang, No. 5; Uisong, No. 6; Kosong, No. 7; Sosan, No. 8; Kangjin, No. 9; Haenam, No. 10; Muan). Bars indicate 50 nm.
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Fig. 3. A :Intracytoplasmic inclusion bodies (I} induced by GMbMYV in epidermal cells of garlic leaf. B:Parenchyma cells of
garlic leaf infected with GMbMYV, GLV and potyviruses mixturely. Note the filamentous virus particles occupied most area of
the cytoplasm. C and D : Parenchyma cells of garlic leaf infected with GMbMV alone. Note the large aggregate (V) of virus par-
ticles in the cytoplasma and the large membraneous complex including small organelles and scattered virus particles (arrows) in

the cytoplasm. Bars indicate 50 nm.
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2alAel A oJ¥-ol F2 glrh 22y OMbLV-Gell
7" Axels FAHA AlZEA A A g
WAL B nA e Z3e]3(21), GMbMV7} A 24
EAAE A ek AL AA A0S 32 A
ZH(23)0]t}, B A olM = AR | ol A TA; F29
vlozi 2 Fehat @ Fetan oA Fld A A
zA BolA7} gel=dn). aebd, A MEel ek F
g3 v|7d WAl Eel®l OMbLV-GY H&dAd A=A
2ol e} B oAFellA Feldl GMbMVE] A4 Al 24
BdAle FLT ez g, spshn Al Ha
He A5 AlEA BAS A e oA s
Tk T2 AxA A vk ¥t ok
u}2bx] Yamashita”} 7+&3= OMbLV-G2} GMbM V2]
zpo]d-g AT AZEA W Axd BYAE A
Foll T2 ol 7152 tHA] g EqlE|ejof & Alg}e]
2 Abs €}

Song 5(16)°] 218 GVX+= coat protein®] <3714
o] GarV-type viruses®} shallot virus X(9) 2%-9] s}
olglxg} frAalsled] 22 2Fol &sh= A2 B sty
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o} B A SumiZF-E EoF w2 GarV-C, GPV-
7, GCV-HY] 3%<°] DTBIA % 3384 KitE o8-8 H3}
¢} YamashitaZ¥&] £F 12 GMbMVE| 38 A& o]
43 ISEM®] A#AE va #A319= vh GarV-Ce
GMbMVE $olAistidel s dAstr o g Folgh nlo]
HAgE Falsih. weby =4t viselA 2"
GVX+¥ GMbMV<e} 5Ug uloziaz ALg o)

B A4 GMbMVZE 71 2 Hix2 AEEHAU
I, GMbMV$e} t}2 njolzjxele] el x A%
A& Yehfie] vl wlolejzel] 9lo] 7t 8% Bt
ojgia shel=lglr). =g Song Fol RuF GVX=
GMbMVs} 54 vlelexz A2t = GMbMV7} &
=2} vk Aol slelA] 7 Al FelE degl=
olgf~Z FIE At

kO

ok
=]

Ak AN E ks A SR RAg A
7 Soll7t T HEE 7|AEta S Flsksleth &
ol B3t 2 FAAEY A o] FefshA] Fibe] 2|3}
Aceria tulipae® EA 3t} oA se =4t v
9] mlolaia ZAlollA Al ZFdE vk d 2 o7
7148 o, FAAHT s AL Chenopodium
murale®] =54k, Sl AIAHAA FHE vhe
A 5o ABENE FFAe] AlgE AR 1=H(700-800
nm)7F HAE= et o] Sefx = violelae AR E A
v}Ad 4l potyvirus(LYSV-G, LYSV-L, WoYSV) ¥ car-
lavirus(GLV)®] ¥4 e uh-g3hA] dshovt, SoiAd
4 GMbMVe} GV-C9| 384 = vhg3hsdct. Sf
HAsA nlolazol w5 7HAE vhs oY 239 =
b o] Al n] A el A o] A2 el ut
ol2]x gixle] Alwtalw) upa) F22| iAol Fals
Rovt, AEA BlAs FAEA] Fshel o2 7l
o 23 mhEe] FelAal 4L EFHe dEHS F
ukgk AS-Eako|odct. SolAaA] nlolei A QiR &
Ab, dAULS, 715, A EWe] siRbe] Ex)eky
5ol 2J3) Potyviridae®] -3 WA Rymovirusell <38h=
GMbMVZ FAstsict. Soidsty nlolelie =4t
Al vhse] B8 malola we E7H HAY T
A<l vlele]x F9] 3 FH-UE FAssich

AN EIETP
o] AT T Falrl gl Apulol ik AFAT.
=t
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