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novsky 1993; Luis-Arteaga & Ponz 2003; Kenyon
et al. 2014; Jo et al. 2017) - RIB & EHE YR E
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R EE IR BT B 9% 35 (Chilli veinal mottle virus;
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mottle virus; PVMV) ~ BE$52 Y 555 (Potato
virus Y; PVY) ~ FHWEALR 2 (Capsicum chloro-
sis virus; CaCV) ~ FhibEZR 5 (Tomato spotted
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Table 1. Investigation of the virus diseases on sweet pepper from Kaohsiung and Pintung areas in 2015.

Location area

Virus incidence” Pintung Yanpu Fengshan Luzhu
ChivMV 25 28 30 27
PVMV 27 25 27 22
PVY 18 21 15 18
PMMoV 14 17 13 12
CMV 8 10 10 7
TMV ~ ToMV 8 5 12 10
TSWV ~ CaCV 3 7 4 7

“ Percentage of virus infection. ChiVMV: Chilli veinal mottle virus; PVMV: Pepper veinal mottle virus; PVY: Potato virus Y; PM-
MoV: Pepper mild mottle virus. CMV: Cucumber mosaic virus; TMV: Tobacco mosaic virus; TOMV: Tomato mosaic virus; TSWV:
Tomato spotted wilt virus; and CaCV: Capsicum chlorosis virus.
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Fig. 1. Investigation of the 4 virus diseases on pepper in (A) open fields and (B) net-greenhouses from January to
December in 2015. ChiVMV: Chilli veinal mottle virus; PVMV: Pepper veinal mottle virus; PVY: Potato virus Y; and
PMMOoV: Pepper mild mottle virus.
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e I=E=-5ik ]

A 05 44 HY PMMoV % 1 1 & 1~ 4l 48
&0 DL3 M A EDR B AR BE = 8005 K 0 Bl=
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%) 60 min > K48 1% KRR 402 FRiE T E
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15% BEE = HAATE 30 min (THIREHE
% 3%) R 20% B = §EE T 20 min (F
SRR %) L ERBRNRT (83) -

R

58 I & Y B RUR B J7 205 B i R 8
Fa OB o b R E AU R R R AR A 0 B
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2-10% 2 [ EAREEBERMEHE @ HE
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ChiVMV K PVY ~ PMMoV [ 2% £ & o F il
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% BB RASS » RO DI s &
i 5 TR IR T 235 M08 8 A i 2 B BEIR
o3 NE R PR - B B2 R
FrEE T RIS RERR - SR TR S A5
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(Broadbent 1963; Broadbent & Fletcher 1963;
Wetter & Conti 1988; Green & Kim 1991) -
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Table 2. Incidence of Pepper mild mottle virus (PMMoV) infection on pepper plants resulting from preliminary dis-
infection screens using virus-contaminated razor knives or blades.

Incidence of PMMoV infection

11 111

Treatment” I

20% NFDM (wt vol ™) 3/20 (15%)
10% NFDM (wt vol ™) 4/20 (20%)
5% NaOCl [Clorax” (1 : 1)] 0/20 (0%)
0.5% NaOCI [Clorax” (1 : 10)] 0/20 (0%)
95% Alcohol 4/20 (20%)
75% Alcohol 5/20 (25%)
3% TSP (wt vol ") 5/20 (25%)
Fire (20 s) 0/20

Mock (water) 20/20 (100%)

2/20 (10%) 2/20 (10%)
4/20 (20%) 3/20 (15%)
0/20 (0%) 0/20 (0%)
1720 (5%) 1720 (5%)
3/20 (15%) 3/20 (15%)
4/20 (20%) 3/20 (15%)
4120 (20%) 3/20 (15%)
0/20 0/20

20/20 (100%) 20/20 (100%)

“ Each razor blade was contaminated for 30 s in sap from a PMMoV-infected pepper plant, briefly rinsed in deionized water, fol-
lowed by a 1 min disinfection. NFDM: nonfat dry milk; TSP: trisodium phosphate.
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#3. PMMoV Rl 7R [FIRE R AL IR ] 2 B = Sy PMMoV 2 B -
Table 3. Incidence of Pepper mild mottle virus (PMMoV) infection on pepper seeds resulting from preliminary dis-
infection screens using different concentrations and treatment times.

Incidence of PMMoV infection

Treatment” I 11 111
12.5% TSP (10 min) 32% 37% 28%
(20 min) 21% 27% 23%
(30 min) 7% 5% 4%
15% TSP (10 min) 31% 34% 31%
(20 min) 23% 28% 27%
(30 min) 4% 3% 3%
20% TSP (10 min) 28% 32% 29%
(20 min) 5% 7% 3%
(30 min) - -
Mock (water) 88% 91% 85%

“PMMoV infected seeds were placed in a net bag (100 seeds per bag), soaked in 12.5%, 15%, and 20% trisodium phosphate solu-
tion for 10 min, 20 min, and 30 min, respectively. TSP: trisodium phosphate.
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Investigation of Pepper mild mottle virus on Peppers
and the Disinfection of Cutting Tools in Taiwan

Li-Yu Tsao""

Abstract

Tsao, L. Y. 2018. Investigation of Pepper mild mottle virus on peppers and the disinfection
of cutting tools in Taiwan. J. Taiwan Agric. Res. 67(4):347-354.

Pepper samples showed virus-like symptoms were collected from Kaohsiung and Pintung areas
for virus detection by indirect enzyme-linked immunosorbent assay (indirect-ELISA) using antisera
specific to nine viruses- Capsicum chlorosis virus (CaCV), Chilli veinal mottle virus (ChiVMV), Cu-
cumber mosaic virus (CMV), Pepper mild mottle virus (PMMoV), Pepper veinal mottle virus (PVMV),
Potato virus Y (PVY), Tobacco mosaic virus (TMV), Tomato mosaic virus (ToMV), and Tomato spot-
ted wilt virus (TSWYV). The results showed that ChiVMV was the most prevalent, followed by PVMV.
Most samples detected were mix-infected with ChiVMV and PMMoV. Complex infections were like-
ly to cause severe malformation of leaves and fruits, resulting in dwarfing and growth stagnation. In
most cases, the symptoms caused by infections of more than two different viruses were more serious
than that infected by a single virus. PMMoV could transmit by seed. Seed disinfection was a critical
process in preventing virus spread during propagation and production. To directly address the concern,
we estimate the efficacy of different disinfectants for treating virus-contaminated seeds. PMMoV can
be transmitted through seeds. Direct seed-grinding and grown-out seedlings could be used to measure
the PMMoV infection rate of seeds. PMMoV could be detected in 3 of 20 lots of pepper seeds in the
grinding sap by ELISA. The PMMoV infection was measured and the virus infection rates were 13%,
18%, and 17%, respectively. The artificially PMMoV- contaminated seeds were placed in a fine mesh
bag (100 bags) and soaked in 12.5%, 15%, and 20% trisodium phosphate solution for 10 min, 20 min,
and 30 min, respectively, and then rinsed with running water for about 60 min. 1% sodium hypochlo-
rite was used to remove the bacteria on the surface of the seed and put it on wet filter paper to make
it germinate. The virus infection rates of the seedlings were investigated, in which the solution was
treated with 12.5% trisodium phosphate solution for 30 min (the virus infection rate was 5%). Treat-
ment with 15% trisodium phosphate solution for 30 min (virus infection rate 3%) and 20% trisodium
phosphate solution for 20 min (virus infection rate 5%) had the best ability to remove PMMoV. In
terms of equipment disinfection tests, the detoxification effect of 5% sodium hypochlorite and 0.5%
sodium hypochlorite in three tests can reach 95% or more, followed by 20% skim milk powder.
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