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This experiment was attempted to investigate a cause of the scion death in green pepper grafting system. A
tobamovirus particle examined in the rootstock of the sample but not in the scion showing necrosis. The virus
isolated from the rootstock was identified as Pepper mild mottle virus (PMMoV), pepper tobamovirus
pathotype P1.2. (PMMoV-2), by nucleotide sequence analysis and host plant reaction. The virus isolate
infected systematically in 6 commercial rootstock varieties using for green pepper grafting seedling
production. Green pepper varieties ‘Long green mart’ and ‘Daechan’ represented resistance to the virus
showing local lesions only on the inoculated leaves and ‘Manitda’ was systematically infected. In the
experiment with grafting ‘Long green mart’ or ‘Daechan’ onto the those rootstocks, the upper leaves of the
scions first showed vein necrosis and wilt symptoms 7 days after inoculation with PMMoV-2 on the cotyledon
of the rootstock, following to the scion stem necrosis and then only the scion death. The virus was detected in
the rootstock but not in the scion. However, ‘Manitda’ of susceptible variety in the grafting system showed
mottle symptom on the leaves of the scion but not necrosis on the plant. PMMoV-3 isolate, pepper
tobamovirus pathotype P1.2.3, did not cause the scion death in the grafting system. All of the varieties were
susceptible to PMMOoV-3. These results suggest that the scion death is caused by infecting with pepper
tobamovirus pathotype P1.2. in the green pepper grafting system combined with the susceptible rootstock
and the resistance scion to the virus pathotype.
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Table 1. Responses on the indicator plants mechanically inoculated with tobamovirus isolates and differentiation of their pathotypes

Tobamovirus isolates

Indicator plants®
™V ToMV TMGMV PMMoV-P2 PMMoV-P3
Nicotiana glutinisa LL/-° LL/- LL/~ LL/~ LL/~
Capsucum annuum Tisana LL/~ LL/~ —/Mo —/Mo —/Mo
C. frutescens Tabasco LL/- LL/- LL/- —/Mo —/Mo
C. baccatun P1 260549 LL/~ LL/~ LL/~ —/Mo —/Mo
C. chinense PI 159236 LL/~ LL/~ LL/~ LL/~ —/Mo
C. chacoense P1260429 LL/~ LL/~ LL/~ LL/~ LL/~
Tobamovirus pathotype® PO PO P1 P1.2 P1.23

“The plants were observed for 30 days after mechanical inoculation.

*Inoculated leaf/upper leaf, LL: local lesion, Mo: mottle, —: no symptom.

“Tobamovirus isolates were subgrouped into pathotypes according to their reactions on a set of differential Capsicum spp. (Gilardi et al., 1999;

Rast, 1979).
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Table 2. Detection of tobamovirus on commercial cultivars and
rootstocks of Capsicum annum mechanically inoculated with
PMMoV- P1.2(P2) and P1.2.3(P3)

) PMMoV-pathotypes
Capsicum annum
P12 P1.2.3

Commercial cultivars

Manidda +H+* ++

Longgreenmat +/— ++

Gangluctayang +/— +/—

Daechan +/— +/—
Rootstocks

Meeting +/+ ++

Tantan ++ ++

Konecianhat ++ ++

Ansungmatchum +/+ ++

PR power +/+ ++

Kataguruma ++ ++

“Tobamovirus particle was detected by electron microscopy and
biological test was done with Nicotiana glutinosa. Inoculated/upper
leaf, +; positive, —; negative.

P1.2  MAYTVSSANQLVYFGSVWADPLELQNLCTSALGNQFQTQQARTKVQQQFSGVWKTIPTATVRFPAT

P1.2.3 L

T D

P1.2  GFKVFRYNAVLDSLVSALLGAFDTRNRIIEVENPQNPTTAETLDATRRVDDATVAIRASISNLMNE

P1.2.3

P1.2  LVRGTGMYNQALFESASGLTWATTP 157aa

P1.2.3

Fig. 1. Comparison of coat protein sequence between Pepper mild mottle virus pathotype P1.2 and P1.2.3. isolated in Capsicum annum.
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Table 3. Response on the scion of the green pepper grafting
system mechanically inoculated with PMMoV-P1.2 and P1.2.3.
on the cotyledons of the rootstocks

Reactions of tobamovirus

Scion / rootstock pathotypes
P1.2 P1.23
Longgreenmat / Konecianhat N (-)° Mo (+)
Longgreenmat / Tantan TN (-) Mo (+)
Daechan / Konecianhat TN (-) FL (-)
Daechan / Tantan TN (-) FL (-)
Manidda / Meeting Mo (+) Mo (+)
Manidda / Kataguruma Mo (+) Mo (+)
Gangluctayang / Meeting FL(-) FL (-)
Gangluctayang / Kataguruma FL (-) FL (-)

*The tobamovirus pathotypes were inoculated in the grafting plants
growing at 25+3°C. Parentheses represent detection of Tobamovirus
particles by electron microscopy. TN; top necrosis, Mo; mottle, FL;
fallen leaves, +; detection of the virus particles, —; no.
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Fig. 2. A lethal systemic hypersensitive reaction in the rootstocks,
green pepper ‘Longgreenmat’ (resistance to P1.2), grafted onto
the rootstock of ‘Tantan’ (susceptible to the pathotype ) (left) and
mild mottle symptom on ‘Manida’ (susceptible to the pathotype)
grafted onto ‘Tantan’ (right). The virus was inoculated on the
cotyledons of the rootstocks of the green pepper grafting system.
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