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ABSTRACT

Information regarding the biological character and virulence of
CMV isolates from some horticultural plants from Bali is still
limited. The results of research on this information are very
much needed in further research and development of science
and technology, because it is known that CMV infects several
hoticulture plants and can cause various symptoms of infection
or specific symptoms in certain plants. Based on these
problems, this research was carried out through CMV biological
testing and the virulence of CMV isolates found in a number of
horticultural plants in Bali. So that the biological characteristics
and virulence level of each isolate is known. The biological test
results of CMV isolates from several Bali horticultural plants
namely, cucumbers (CMV-MB isolates), eggplants (CMV-TRB
isolates) watermelon (CMV-SB isolates). chilies (CMV-CB
isolates) pumpkin (CMV-LB isolates). and tomatoes (CMV-TB
isolates), showed mosaic symptoms oceurred in the indicator
plants  Nicotianaglutinosa,Capsicum — anmam ~ (big ~chili),
a ivus (cucumber), Ly (tomato),
and Cucurbita moschata (pumpkin). Severe mosaic symptoms
only occurred in  Cucumissativus (cucumber) plants. In
Vignasinensis (long bean) infection CMV-Bali isolates only
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ABSTRACT

Information regarding the biological character and virulence of
CMYV isolates from some horticultural plants from Bali is still
limited. The results of research on this information are very
much needed in further research and development of science
and technology, because it is known that CMV infects several
hoticulture plants and can cause various symptoms of infection
or specific symptoms in certain plants. Based on these
problems, this research was carried out through CMV biological
testing and the virulence of CMV isolates found in a number of
horticultural plants in Bali. So that the biological characteristics
and virulence level of each isolate is known. The biological test
results of CMYV isolates from several Bali horticultural plants
namely, cucumbers (CMV-MB isolates), eggplants (CMV-TRB
isolates) watermelon (CMV-SB isolates), chilies (CMV-CB
isolates),pumpkin (CMV-LB isolates), and tomatoes (CMV-TB
isolates), showed mosaic symptoms occurred in the indicator
plants Nicotianaglutinosa,Capsicum annuum (big chili),
Cucumissativus (cucumber), Lycopersumesculentum (tomato),
and Cucurbita moschata (pumpkin). Severe mosaic symptoms
only occurred in Cucumissativus (cucumber) plants. In
Vignasinensis (long bean) infection CMV-Bali isolates only
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cause symptoms of malformation and even cause no symptoms.
Virulence test of these isolates in chilli plants showed results,
the incubation period varied from 8.67 days in Pumpkin isolates
(CMV-LB isolates) to 12.40 days in watermelon isolates (CMV -
SB isolates). The highest percentage and intensity of disease
occurred in Pumpkin isolates (CMV-LB isolates), with disease
percentage reaching 80% and disease intensity 65%. Likewise
in cucumber isolates (CMV-MB isolates), the percentage of
disease reached 80% and the intensity of disease 62%. Pumpkin
isolates (CMV-LB isolates) and cucumber isolates (CMV-MB
isolates) are more virulent isolates compared to eggplant isolates
(CMV-TRB isolates), watermelons (CMV-SB isolates), chilies
(CMV-CB isolates), and tomatoes (CMV-TB isolates).

Keywords: Cucumber mosaic virus; Cucumissativus;Cucurbita
moschata;

Lycopersumesculentum;Vignasinensis

Background
4

Cucumber Mosaic Virus (CMV) is a virus species from
the genus Cuggmovirus, family Bromoviridae (Mochizuki and
Ohki, 2012). Cucumber Mosaic Virus (CMV) is also one of the
viruses that cause mosaic disease which is commonly found in
Cucurbitaceaeplants Sympggms of the disease due to the
Cucumber Mosaic Virus (CMV) infection vary depending on
the host species or CMV strain, which include: mosaic,
chlorosis, dwarf, malformed leaves and necrosis. Differences in
host species or CMV strains cause different symptoms and this
happens is certainly a reaction from the host to a viral infection,
so it appears the character of the host reaction to CMV infection
that can be pointed out by the molecular character of CMV
isolates and CMV isolates can isolated from various host plants.
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The severity of symptoms that arise due to viral infection
depends on the resistance of each host plant so that there will be
a different virulence from each molecular character of CMV
isolates.

Information regarding the biological characteristics and
virulence of CMV isolates from some horticultural plants from
Bali is still limited. The results of research on this information
are needed in further research and development of science and
technology, because it is known that CMV infects several
hoticulture plants and can cause various symptoms of infection
or specific symptoms in certain plants. Based on these
problems, this research was carried out through CMV biological
testing and virulence of CMYV isolates found in a number of
horticultural plants in Bali. So that the biological characteristics
and virulence level of each isolate is known.

Materials and Methods

CMYV isolates collection through the biological test on
indicator plants

Indicator plants used to study the symptoms of infection
by all isolates obtained were plants: C.annuum (big chili),
Cucumissativus (cucumber), L.esculentum (tomato),
Solanummelongena (green eggplant), Vignasinensis
(longbeans), and Cucurbitamoschata (pumpkin). All CMV
positive isolates were inoculated on several indicator plants.
The differences in isolates are expected to be identified based
on differences in symptoms in indicator plants so that CMV
isolates collection from several hosts was obtained.
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Virulence test of CMV isolates in chilli plants

The virulence test of CMV isolates used chili as an
indicator. Inoculation was carried out mechanically with sap
plant sources of CMV inoculums when the chili plants were 2
weeks after planting. Test chili plants were maintained and
observed parameters for incubation period, type of symptoms
that appeared, intensity of disease and percentage of disease
events in chilli plants as a result of inoculation of each CMV
isolate. Test chili plants that showed symptoms and showed no
symptoms after inoculation in the study were detected by
ELISA test using CMV antiserum to confirm the presence of
CMYV in the chili indicator plants.

Results

In indicator plants, Nicotianaglutinosaisolates CMV-
MB, CMV-SB, CMV-CB, and CMV-TB cause mosaic
symptoms, whereas other isolates cause symptoms of
malformation. In Capsicumannuum (bigchili) isolates CMV-
MB.CMV-TRB,CMV-CBandCMV-LB cause symptomatic
mosaics, whereas CMV-S Band CMV-TB isolate cause
symptoms of malformation. In Cucumissativus (cucumber)
plants, CMV-MB isolates and CMV-SB showed severe mosaic
symptoms, CMV-TRB, CMV-LB, and CMV-TB isolates
caused mosaic symptoms while CMV-CB isolates showed no
symptoms. In Lycopersumesculentum plants (tomato), CMV-§
Band CMV-C Bisolate because of mosaic symptoms while
CMV-MB, CMV-TRB, CMV-LB, and CMV-TB isolates cause
symptoms of malformation. In indicator plants of
Vignasinensis (longbean) isolates CMV-M Band CMV-TB
cause symptoms of malformation while CMV-TRB isolates,
CMV-SB,CMV-CB, and CMV-LB do not cause symptoms. In
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the Cucurbita moschata plant (pumpkin), CMV-MB, CMV-
CB, and CMV-LB isolate caused mosaic symptoms, CMV- S
Band CMV-TB isolates caused symptoms of malformation

while CMV-TR Bisolates

showed no

symptoms. In
Chenopodiumamaranticolor plants all isolates cause local
necrotic symptoms.

Table 1.Symptoms of indicator plants infected with CMV
isolates from Bali

CMYV-Bali isolates

Indicator
Symptoms
plant
CMV CMV- CMV CMV- CMV- CMV-
- - B
TRB CB LB
MB SB
Nicotianag!l mosai malfor malfor mosaic
utinosa c ) mosai mosaic )
matio matio
n n
Capsicuma mosai mosai malfo mosai  malfor
nauum c c r mosaic ¢ )
mation
matio
n
Cucumissat weig mosai weig asympt mosai mosaic
ivus ht c htmo omatic ¢
) saic
mosai
c
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Lycopersu  malfo malfor mosai malfor malfor

n. r ) c mosaic ) )
esculentum ~ matio matio  mation
matio n n

n

Vignasinen malfo asymp asym asympt asymp malfor

sis r tomati ptom omatic tomati )
o atic c mation
matio
n

Cucurbitam mosai asymp malfo mosaic mosai malfor
oschata c tomati rmati c

c on mation

Chenopodi  necro nckro necro necro  necro  necro

um . . . . . .
tic tic tic tic tic tic

amarantico

lor

Severe mosaic symptoms only occurin Cucumissativis
(cucumber) plants due to infection with CMV-MB isolates and
CMV-SB. Mosaic symptoms occur in indicator plants
Nicotianaglutinosa (due to infection with CMV- MB.CMV-
SB, CMV-CB, and CMV-TB isolates), in Capsicumannuum
plants (bigchili) (due to infection with CMV-MB isolates,
CMV-TRB), CMV-CB and CMV-LB, in Cucumissativis
(cucumber) plants, (due to CMV- TRB, CMV-LB and CMV-T
Bisolates), in Lycopersumesculentum (tomato) plants (due to
CMV-SB and CMYV isolates)-CB), in Cucurbitamoschata
(pumpkin) plants (due to infection with CMV-MB,CMV-CB
and CMV-LB isolates) In Vignasinensis (longbean) infection
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CMV-Bali isolates did not cause mosaic symptoms, only
caused symptoms of malformations (due to infection with
CMV-MB and CMV-TB isolates) and even CMYV isolates from
Bali, namely CMV-TRB isolates, CMV-SB,CMV-CB, and
CMV-LB did not cause symptoms.

A. Pumpkin Isolate ~ B.Tomato Isolate  C.Egg plant Isolate

D. Cucumber Isolate E.Watermelon Isolate F.Chili
Isolate

Figure 1.CMV-Bali isolates

Table 2.Virulence of CMYV Isolates from Bali
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Incuba Percen Discase Positiv

Source tion intensit  eELIS
No. Name of period tage of y (%) A
isolate . ) di
isolate (dai) 18€a50
(%)
o OMVe Cveumb 5 g0 00 0%
MB er
o CMV- Eggplan )50 50 3700 50 %
TRB  t ’ ’
3 Water
gg“" 1240 50 3300 40%
melon
4 OMV- o 1083 60 4700 60%
CB
> CMV- Pumpki g o g 6500  70%
LB n
6 (T:gw- Tomato 1050 60 4850 60 %
Discussions

The symptoms result from infection with six CMV
isolates from Bali on several important indicator plants are
highly varied and some are asymptomatic. It appears
varying from 8 days after inoculation to 12 days after
inoculation with severe mosaic, mosaic, local
malformations, and necrotic symptoms. The incubation period
of the six isolates in the virulence test with chilli plants showed
mixed results, with an incubation period ranging from 8.67 days
after inoculation in Pumpkin isolates (CMV-LB isolates) to
12.40 days after inoculation in watermelon isolates (CMV

90




isolates) -SB). Percentage and intensity of disease in virulence
tests with chili plants showed various results, which were also
highest in Pumpkin isolate (CMV-LB isolates) with disease
percentage reaching 80% and disease intensity 65%.
Furthermore, also in cucumber isolates (CMV-MB isolates) the
percentage of disease reaches 80% and the intensity of disease
62%. ELISA from chilli plants in virulence test from Pumpkin
isolate (CMV-LB isolate) and cucumber isolate (CMV-MB
isolate) obtained that 70% positive CMV. The higher the
intensity and percentage of disease caused by inoculation of one
of the CMYV isolates, the higher the virulence of the isolate can
be estimated, while paying attention to the incubation period.

Conclusions

1. From this study found CMV isolates namely
isolates derived from cucumber plants (CMV-MB
isolates), eggplant (CMV-TRB isolates) watermelon
(CMV-SB isolate), chili (CMV-CB isolate),
pumpkin (CMV-LB isolate) and tomatoes (CMV-
TB isolates).

2. Biological test of CMYV isolates from Bali, mosaic
symptoms occur in the indicator plant
Nicotianaglutinosa  included  Capsicumannuum
(bigchili), Cucumissativis (cucumber),
Lycopersumesculentum (tomato), and
Cucurbitamoschata  (punpkin). Heavy mosaic
symptoms only occuron Cucumissativis

(cucumber) plant. In Vignasinensis (longbean) plant
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infection, CMV-Bali isolates only cause symptoms
of malformation and do not even cause symptoms.

3. Pumpkin isolates (CMV-LB isolates) and cucumber
isolates (CMV-MB isolates) are quite virulent
isolates compared to eggplant isolates (CMV-TRB
isolates), watermelons (CMV-SB isolates), chillies
(CMV-CB isolates) , and tomatoes (CMV-TB

isolates).

Acknowledgement

is research was supported by the Directorate of
Research and Community Service, Ministry of Research,
Technology, and Higher Education of the Republic of
Indonesia. We also thank our colleague, Dean of the faculty of
Agriculture, Mahasaraswati University Denpasar,  who
assisted the research.

92




References

Agrios, GN. (2005).Plant pathology 5" Edition:Elsevier
Academic Press. Burlington, Ma. USA, 79-103.

Fauquet, C.M., Mayo, M.
A. Maniloff J. Desselberger,U..&Ball, L.A.(2005).

Virus taxonomy. Eighth report of the international
committee on taxonomy of viruses, 8, 455-465.

Francki, R.I. B., Mossop,D. W.,
&Hatta,T.(1979).Cucumber mosaic virus.

CMI/AAB Descriptions of Plant Viruses, No. 213.

MacNab, A.A. Shert, AF. & Springer, J.K. (1983). Identifying
diseases of

vegetables (No. 635.0493/M169). University Park, Pa.:
Pennsylvania State University, College of Agriculture.
Matthews, R.C. (2012). Fundamentals of plant virology.
Academic Press.

Mochizuki, T.,& Ohki, S.T.(2012).Cucumber mosaic
virus: viral genesas virulence determinants. Molecular
plant pathology, 13(3),217-225.

Palukaitis P.,Roossinck, M J. Dietzgen, R .G. . &Francki,
R.1.(1992). Cucumber mosaic virus. In Advancesin
virus research (Vol. 41, pp. 281-348). Academic Press.

Pandawani, N .P., Hanum, F.,& Suryani, N.N.(2017). Resistance
Test of Several

Varieties and Critical Phase for Cucumis Sativus
towards Cucumber Mosaic Virus Infectio. International
Research Journal of Engineering, ITand Scientific

Research, 3(6),66-73

93




BIOLOGICAL CHARACTERISTICS AND VIRULENCY OF Cucumber
Mozaic Virus(CMV) ISOLATES BALIHORTICULTURE PLANT

ORIGINALITY REPORT

5. 3 A, o}

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

| KWidnyana, M Ngga, P LY Sapanca. " The 20/
Effect of Seed Soaking with Rhizobacteria on ’
the Growth of Swamp Cabbage ( Poir) ",

Journal of Physics: Conference Series, 2018

Publication

TOMOFUMI MOCHIZUKI. "Cucumber mosaic 1 o
virus: viral genes as virulence determinants : ’
Pathogen profile update for Cucumber

mosaic virus", Molecular Plant Pathology,
04/2012

Publication

Submitted to Township High School District 'I Y
113 :

Student Paper

edocs.tib.eu 1 o
0

Internet Source

journals.pan.pl 1 o

Internet Source




Exclude quotes On Exclude matches Off

Exclude bibliography On



