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Abstract

An outbreak of pest attack of the planthopper on rice crop in Indonesia nowadays has always been followed a
virus disease that it transmits. This research aimed to identify the viruses that cause the disease transmitted by
the brown planthopper (BPH) that attack rice crop in a number of regions, and to find out their molecular
diversity. The research was preceded by a survey in a number of regions stricken with BPH in DIY (Special
Region of Yogyakarta), Central Java, and West Java. Detection, identification, and characterization were carried
out through the symptoms, vectorial transmission, and molecular detection by RT-PCR and sequencing. Results
of the research showed that the diseases that attacked the rice crop in the planthopper-stricken regions were two
kinds, i.e. Rice ragged stunt virus (RRSV) and Rice grassy stunt virus (RGSV). The sequence of nucleotide of
all the RRSV from those regions showed a high percentage of similarity (more than 97%), while the sequence of
nucleotide of RGSV isolates showed a similarity level of more than 95%. All the RRSV isolates from Java—
Indonesia have the closest affinity with AF486811-Philippines, whereas the RGSV isolates have a closer affinity
with GQ329710.1- Vietnam.
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1. Introduction

As a result of today’s climate change, a pest attack on rice crop is followed by virus attack on rice crop causing
the resultant damage to redouble. The disease-causing viruses, which were originally not economically
important viruses, become major viruses in rice, and some of them are newly emerging viruses in a
region/country. Among the viruses in rice, Rice ragged stunt virus (RRSV) and Rice grassy stunt virus (RGSV)
have lately become problems in several countries such as China, Vietnam, the Philippines, and Thailand [1, 2, 3,
4]. The two viruses are transmitted by the brown planthopper (BPH), Nilaparvata lugens Stal.. In China and
Vietnam, there emerged a disease called Southern rice black—streaked dwarf virus (SRBSDV) transmitted by
white back planthopper (WBPH) (Sogatella furcifera) [5]. SRBSDV has been in existence since 2001 and
spreading rapidly from southern China to northern Vietnam, and become an important pathogen in rice crop. In
2009 this disease attacked 300.000 ha and 15.000 ha of rice crop in China and Vietnam respectively. The virus
was naturally transmitted by WBPH and could also infect maize crop [6]. The BPH attack in 2010 can be
considered an international outburst because all countries in South-East Asia, South Asia, and part of Central
Asia were hit by BPH; The BPH attack rice crop had a direct effect by sucking the liquid of plant cells, which
caused crop failure. An indirect effect of BPH attack was transmitting the virus, especially RRSV and RGSV;
The BPH attack in several countries in Central Asia and South-east Asia was aggravated by an attack of the
white back planthopper (WBPH), which spread the SRBSDV disease. The BPH attack in Indonesia occurred

after the achievement of the P2BN program (Increased Production of National Rice) [7].

The damage and loss of yield resulting from the BPH attack were quite great. Besides its role as the main pest,
the BPH transmitted several viruses to rice crop such as RRSV and RGSV [8]. From 2005 to 2010 RRSV and
RGSV diseases were always found in Indonesia where the most serious attack in 2005 covered 1.588 ha, 550 ha
of which led to crop failure, whereas the most serious attack of RRSV in 2010 hit an area of 6.094 ha, 20 ha of
which caused crop failure [9]. In general, the visible symptoms of virus attack that followed planthopper pest in
the past few years were stunted and yellowing crop. The result of identification by a serological test showed that
the yellowing symptom in rice crop in Sukamandi—Subang was a complex of RRSV and RGSV diseases [10],
whereas yellowing symptom in rice crop in Klaten (Central Java) there was a mixture of virus infection between
Rice tungro spherical virus (RTSV), Rice tungro bacilliform virus (RTBV) transmitted by green leafhoppers
(Nephotettix virescens) and Rice ragged stunt virus (RRSV) which emerged after a BPH attack since January
2010 [11].

Efforts to control virus disease transmitted by BPH have been oriented to the control of its vector. Control of
RRSV in disease-ridden regions with insecticides only worked well if it was conducted during the time when
planthopper population was scarce. It did not work during economic threshold or when there was a symptom of
RRSV [12]. Vector control was done by using a resistant variety as one of the most effective ways in the BPH
control program [13]. Identification of a disease-causing virus and characterization of its genetic diversity are
essential for determining further control measures. The aims of this research was to identify the disease-causing
viruses transmitted by BPH that attacked rice crop in several regions in Java, and to discover their molecular
diversity.
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2. Materials and Method

2.1. Survey and samples taking

The survey were done in the rice producing centers in the Special Region of Yogyakarta, Central Java, and West
Java. The research was carried out in 2012 — 2014. The survey was conducted to obtain samples of diseased
plants and information on the disease incidence and rice variety planted by farmers. The samples of diseased
plants were then taken to the greenhouse to be reared, multiplied, and used for further tests. The leaf samples of

diseased crop for RNA extraction were kept in a freezer at -80°C.

2.2. Detection and identification

The research was conducted in a greenhouse and the Virology Laboratory of the Faculty of Agriculture, Gadjah
Mada University, Indonesia. Identification of symptom-based causes of disease was done by observing the
visible symptoms on rice crop attacked by BPH and they were distinguished according to the criteria of the
kinds of possible disease.

The rearing of BPH was done in an insect cage in the greenhouse. The adult BPH was obtained from
Ambarketawang field (Gamping—Sleman). As many as twenty pairs of imagoes after the pre-oviposition period
were put into a insect cage measuring 50 cm x 50 cm x 80 c¢cm containing rice crop of Taichung Native 1 (TN1)
cultivar aged 45 days after seedling (DAS) in pots as a source of food. The insect pairs were let to lay eggs for
one week, then removed into another box for the next egg-laying. In this way, insects with a uniform age were

obtained in one rearing cage [13].

The BPH was used as vector to transmit the virus diseases. Transmission of disease was done by artificial
inoculation on TN1 cultivar using a test tube transmission method. Artificial inocculation was done by allowing
instar 2 of BPH to acquire a virus in the inocculum of a diseased plant for 1 — 4 days; then the BPH was
transferred to a healthy plant, after 7 — 10 days of the incubation period; the viruliverus BPH was allowed to
inoculate the TN1 variety aged 7 — 10 days for 24 hours with a population density of three BPH/tube.
Inocculation was done in a test tube with one plant/tube. Afterwards, the plant was grown in a pot and reared in

an insect-free greenhouse.

Molecular detection of the sample of diseased plants from the field was done using a RT-PCR method. To
determine the cause of disease, sequencing was done to determine the variance of the virus genetics. In order to
detect the virus that causes yellowing syndrome on rice crop, an RNA extraction was done using isogen (Easy

Blue) according to the manufacturer’s instructions.

The total RNA extraction needs to be converted into cDNA through an RT PCR process using reagent Power
cDNA Synthesis Kit from iNtRon Biotechnology. The RNA template was taken from the total result of the
RNA extraction. In this research, reagent PCR in the form of Master Mix Royal (MMR) was used. The

implementation of reaction was done according to the directions from the manufacturer.
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Two pairs of primer were used in PCR, each for RRSV and RGSV. For RRSV a pair of primer was used, i.e.:
RRSV F3: 5’-GACTAG GGATGTGCGTTC-3°, RRSV B3: 5-TGTAATCGACGTTCGCTC-3* with the
amplification target of 218 bp (Segment 8 RRSV) [15], whereas for RGSV a primer was used i.e. RGSV NCP-
F: 5>-CTATACACTACGCTAAAGGCT-3’ and RGSV NCP-R: 5’-GTGTAAGATGGGT AAAGTGCA-3’
with the amplication target of 1021 bp [16], but later was shortened to 450 bp by replacing the primer forward
using RGSV NCP-F1: 5° GGCTTATGATAGTCTGTGATTTG-3" which was designed according to the
sequence complete genome RGSV GQ329710.1 Isolate Longan—Vietnam. PCR was done by denaturation for
three minutes at 95°C. The cycle of amplication through denaturation lasted one minute at 94°C, annealing for
one minute at 53°C, and DNA synthesis (extension) for one minute at 72°C. The cycle was repeated 35 times
continued with completion of synthesis for five minutes at 72°C. The PCR result was analyzed on gel agarose
with electrophoresis. Gel coloring was done by soaking in ethidium bromide for five minutes. The DNA ribbon

that formed in the gel agarose was observed under UV light using UV transluminator.

2.3. Molecular diversity

Sequencing was done to the sample of amplified PCR that was positively infected with virus. The sample was
sent in the form of cDNA to PT Genetika Science Indonesia. Analysis of the sequenced DNA was compared
with the sequenced DNA of another virus that had been put into the GenBank database using ClustalW with
MEGA 6.0. software program. The result of homological searching for DNA and analysis of phylogenetic tree

were used as a basis to determine the virus species and its affinity.

3. Results

3.1. The presence of virus disease in some BPH stricken regions

A survey and sample taking of diseased plants have been done in several rice production centers in Java in
which BPH attack was endemic, particularly in Yogyakarta (Sleman and Kulon Progo), Central Java (Klaten,
Sukoharjo, Magelang, and Banyumas) and West Java (Subang and Cirebon). The result of survey showed that
attacks of planthoppers (BPH and WBPH) on the rice crop were followed by the emergence of the symptoms of

virus diseases that they transmitted.

It was ascertained from the typical symptoms found in the field that there were two kinds of virus disease
transmitted by BPH, namely RRSV and RGSV. The Virus disease was prevalent in high regions such as
Gamping — Sleman (Yogyakarta) where 70% was found in IR64 variety, Banaran—Kulon Progo (Yogyakarta)
where 45% was found in Situ Bagendit variety, Juwiring — Klaten (Central Java) where 70% was found in Pepe
variety, Mungkid — Magelang (Central Java) where 75% was found in Ciherang variety, and Ciberes—Subang
(West Java) where 75% was found in Inpari 10 variety and 90% in Ciherang variety (Table 1). There are not
many rice varieties planted by farmers. The varieties that are commonly planted are IR64, Ciherang, Situ
Bagendit, Inpari 13, Inpari 10, Cisedane, Mekongga, Pepe, Sidenok, and local varieties such as Menthik Wangi

and Ketan.
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Table 1: Rice Virus diseases and rice varieties that are commonly planted by farmers in some rice production

centers in Java

Vector
Province Location Variety population/ Disease Incidence
clump
DI Gamping, Sleman IR64 2-8 BPH RRSV and RGSV
Yogyakarta 70%
Menthik Wangi 3-5 BPH RGSV <1%
Situ Bagendit 3-5 BPH RGSV <1%
Cisedane 3-5 BPH RGSV < 1%
Banaran, Kulon Progo Situ Bagendit 2-35 WBPH like RRSV 45%
Ciherang 5-33 WBPH like RRSV 40%
Kalibawang, Kulon Progo Ciherang 1-20 WBPH like RRSV 10%
Central Java Bendosari, Sukoharjo IR 64 1-8 BPH RRSV <5%
Juwiring, Klaten 8-15 BPH RRSV and RGSV
Situ Bagendit
50%
IR64 10-20 BPH RRSV and RGSV
20%
Ketan 20-30 BPH RRSV and RGSV 25%
Pepe 2-6 BPH RRSV and RGSV 70%
Mungkid, Magelang Ciherang 1-5 BPH RRSV and RGSV
75%
Inpari 13 1-2 BPH RRSV and RGSV 17%
Purwokerto, Banyumas Ciherang 1-5 BPH RRSV 15%
2-10 WBPH
West Java Pabuaran, Subang Ciherang 0-1 BPH RRSV and RGSV <1%
Karanganyar, Subang Ciherang 0-1 BPH RRSV<1%
Ciberes, Subang Inpari 10 3-16 BPH RRSV and RGSV 75%
Ciherang 2-11 BPH RRSV and RGSV
90%
Mekongga 1-2 BPH RRSV and RGSV <1%
Sidenok 1-2 BPH RRSV and RGSV <1%
Cisaat, Cirebon Ciherang 1-5 BPH RRSV and RGSV 20%
1-20 WBPH

3.2. Virus detection

The result of field observation showed differences in the types of symptoms of yellowing syndrome in rice
transmitted by BPH (Table 2). Upon close observation, there were two kinds of typical symptoms from the

samples of diseased plants taken from the field, i.e. symptoms such as RRSV and RGSV.
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Diseases with RRSV symptoms: stunted plants, dark green short leaves, with serrated leaf edge and sometimes
ragged leaves, twisted at the end, the ragged part was yellowish and brownish yellow, sometimes the leaf or
stem veins swelled, the leaf flag was twisted and short, the flowers or malai were impaired/came out partially
from the leafstalk and usually empty (Figure 1). These symptoms were found in the samples of diseased crop
from Bendosari-Sukoharjo, Juwiring—Klaten, Gamping—Sleman, Pabuaran-Subang, Karanganyar—Subang,

Mungkid-Magelang, Cisaat—Cirebon, and Ciberes—Subang.

Figure 1: Rice crop with typical symptoms of RRSV disease; (A) Stunted, short leaves; (B) Dark green leaves
and crop, with serrated edges and sometimes ragged leaves, twisted at end, the ragged leaves were yellowish
and brownish yellow; (C) The leaf flag twisted and short, impaired flowers coming out partially from the

leafstalk and empty.

Figure 2: Rice crop with typical symptoms of RGSV; (A) Stunted with many tillers, erect, look like grass with
many rosettes; (B) Narrow leaves, short, yellow; (C) Sometimes there are rust spots at leaf edge, and no panicle

despite age.

Symptoms of RGSV were stunt with many shoots, with upright growth, like grass with the emergence of many
rosettes, narrow leaves, short and yellow sometimes with spots of rust at end of leaf, no malai (Figure 2). The
typical symptoms of RGSV were found in the samples from Juwiring—Klaten, Gamping—Sleman, Pabuaran—

Subang, Mungkid—Magelang, Cisaat—Cirebon,and Ciberes—Subang.

The result of transmission from the samples with RRSV and RGSV symptoms in the field showed that not all

the locations that were attacked by BPHs were positively infected with BPH transmitted virus.
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There were eight samples of diseased crop from different locations that positively showed RRSV symptoms, i.e.
samples from Gamping-Sleman, Bendosari-Sukoharjo, Juwiring—Klaten, Mungkid—Magelang, Pabuaran—
Subang, Ciberes—Subang, and Cisaat—Cirebon. As for the RGSV symptoms that were transmissible, they were
found in only five locations, i.e. Gamping—Sleman, Juwiring—Klaten, Mungkid—Magelang, Ciberes—Subang, and
Cisaat—Cirebon (Table 2).

Table 2: Results of transmission from diseased plants with RRSV and RGSV symptoms from various locations

using BPH vector

] Results of transmission on TN1 with BPH
No.  Location

RRSV RGSV
1. Gamping-Sleman + +
2. Banaran-Kulon Progo - -
3. Kalibawang-Kulon Progo - -
4. Bendosari-Sukoharjo + -
5. Juwiring-Klaten + +
6. Mungkid-Magelang + +
7. Purwokerto-Banyumas ns ns
8. Pabuaran-Subang + -
9. Karanganyar-Subang - -
10.  Ciberes-Subang + +
11.  Cisaat-Cirebon + +

Note: + = transmissible, - = not transmissible, ns = not subjected to transmission

Results of RT-PCR showed that rice crop with symptoms that were transmissible on TN1 could be detected
positive molecularly, which were shown by the presence of one constituent of DNA according to the target of
amplification of each primer. The results of RT-PCR from the samples of plants with RRSV symptoms showed
that the samples of diseased plants from Pabuaran-Subang, Mungkid—Magelang, Cisaat—Cirebon, Bendosari—
Sukoharjo, Ciberes—Subang, Juwiring—KIlaten, Gamping-Sleman, and Purwokerjo—Banyumas were detected
positive with RRSV virus, which was indicated by the a constituent of DNA measuring 218 bp (Figure 3). The
difference in the thickness of the constituent showed the difference of different titer of the virus. Based on the
complete sequence in NCBI accession AF486811.1, the target of primer amplification was base sequence of
nucleotide between 504-721 (217 bp) part of the gene of structural protein P8 (S8). Samples from other regions
that were not detected positive in the molecular test with RT-PCR were not displayed. Results of PCR from the
samples of plants with RGSV symptoms showed that the samples of diseased crop from Mungkid—Magelang,
Cisaat—Cirebon, Ciberes—Subang, Juwiring—Klaten, and Gamping-Sleman were detected positive as RGSV,

which was indicated by one constituent of DNA measuring + 450 bp.
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The samples from Pabuaran—-Subang and Bendosari—Sukoharjo were not detected as RGSV (Figure 4). Based on
the complete sequence in NCBI accession number AF290947.1, the target of primer amplification was base
sequence of nucleotide between 2071-2521 (450 bp) part of the RNA5 segment and CP gene.

300 bp

218 bp

200 bp

=
- -

Figure 3: Electrophoresis of analysis with RT-PCR of RRSV isolates from several regions with BPH attack.
M= Marker 100 bp DNA ladder; 1= Pabuaran—Subang; 2= Mungkid—Magelang; 3= Gamping-Sleman; 4=

Cisaat—Cirebon; 5= Bendosari—Sukoharjo; 6= Ciberes—Subang; 7= Juwiring—Klaten; 8= Purwokerto—Banyumas

500 bp

450 bp

400 bp

Figure 4: Electrophorosis of analysis with RT-PCR of RGSV isolates from several regions attacked by BPH.
M= Marker 100 bp DNA ladder; 1= Mungkid—Magelang; 2= Gamping—Sleman; 3= Cisaat—Cirebon;
4= Ciberes—Subang; 5= Juwiring—Klaten

3.3. Molecular diversity of virus

Results of alignment of some DNA sequence of several samples showed that all isolates that were RRSV
positive in the molecular test with RT-PCR, after sequencing and blas with NCBI, showed they were identical

with the sequence order of RRSV nucleotide accession no.
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AF486811 from the Philippines, accession no. HM125566-China and FR696625-Vietnam. The isolates in Java
had a close affinity with a similarity percentage above 97%. The RRSV isolate from Mungkid — Magelang was
even 100% identical with RRSV isolate from Bendosari — Sukoharjo. Almost all the isolates also had a high
similarity level of more than 97%. In comparison with RRSV isolate accession no. HM125566-China and
FR696615-Vietnam had a similarity percentage of 92.3 — 94.7% (Table 3).

Table 3: Similarity percentage of nucleotide sequence from some genes that encoded CP RRSV isolates from

several regions in Java and several other RRSV isolates that have been published on the NCBI database

Sequence 1 2 3 4 5 6 7 8 9 10
1 RRSV Gamping Sleman ID
2  RRSV Bendosari-Sukoharjo 982 ID
3 RRSV Juwiring-Klaten 976 97.0 ID
4  RRSV Mungkid-Magelang 982 100 970 ID
5  RRSV Pabuaran-Subang 988 994 976 994 ID
6  RRSV Ciberes-Subang 994 976 982 976 982 ID
7  RRSV Cisaat-Cirebon 988 982 988 982 988 994 ID
8 RRSV AF486811 Philippines 99.4 988 982 988 994 988 994 ID
9 RRSV HM125566-China 935 929 935 929 935 941 947 941 ID
10 RRSV FR696615-Vietnam 929 923 929 923 929 935 941 935 994 ID

The dendrogram of molecular affinity of RRSV isolates from several regions in Java and several other RRSV
isolates that have been published in NCBI database showed that RRSV isolate from Mungkid—Magelang
belongs to the same group as the isolate from Bendosari—Sukoharjo and is close to the degree of affinity with the
isolate from Pabuaran—Subang. The isolate from Ciberes—Subang has the highest degree of affinity with the
isolate from Gamping—Sleman, whereas the RRSV isolates from Cisaat—Cirebon and Juwiring—Klaten are rather
separate from the other isolates. The isolates from Java generally have close affinity with AF486811 from the
Philippines. RRSV accession no. HM125566-China has close affinity with FR696615-Vietham and is in a
separate group (Figure 5).

RRSV_Bendosari-Sukoharjo
RRSV_Mungkid-Magelang

RRSV_Pabuaran-Subang

RRSV_AF486811_Philippines
_|—_RRSV_Ci beres-Subang
|_ RRSV_Gamping-Sleman

| RRSV_Juwiring-Klaten

RRSV_Cisaat-Cirebon

——— RRSV_FR696615_Isolat_Longan-Viethnam
I RRSV_HM125566_Isolat_SX-China

0.005
Figure 5: Dendrogram of molecular affinity of RRSV isolates from several regions in Java and several other

isolates that have been published in NCBI database.
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Results of alignment of some DNA sequence of RGSV from several isolates showed that all the isolates taken
from several regions were identical with RGSV accession no. AF290947 China, AB000403.1 Japan, RGSV AB
023779.1 Philippines, and GQ329710.1 Vietnam. The RGSV isolates from Java had similarity percentage of
nucleotide more than 95%. Compared with other isolates that have been published in NCBI, all the isolates had
similarity percentage of nucleotide more than 93%. Even when compared with RGSV isolate GC329710.1 from
Vietnam, isolates from Mungkid—Magelang, Gamping—Sleman, Cisaat—Cirebon, and Ciberes—Subang had

similarity percentage of nucleotide more than 97% (Table 4).

Table 4: Similarity percentage of nucleotide base from some CP sequence of RGSV isolates from several

regions in Java and several other RRSV isolates that have been published in NCBI database

Sequence 1 2 3 4 5 6 7 8 9
1 RGSV Gamping-Sleman ID
2 RGSV Juwiring-Klaten 954 ID
3 RGSV Mungkid-Magelang 99.3 9.1 ID
4 RGSV Ciberes-Subang 974 980 974 ID
5 RGSV Cisaat-Cirebon 983 961 983 974 ID
6 RGSV GQ329710.1 Vietnam 99.0 954 990 974 987 ID
7 RGSV AF290947 China 97.4 93.8 97.4 95.7 97.0 97.7 1D
8 RGSV AB000403.1 Japan 97.7 941 977 961 974 980 99.0 ID
9 RGSV AB023779.1 Philippines 98.0 944 980 964 977 983 993 996 |ID

RGSV_AF290947_China
RGSV_AB000403.1_Japan
RGSV_AB023779.1_Philippines
RGSV_GQ329710.1_Isolat_Longan-Vietham

RGSV_Mungkid-Magelang

RGSV_Gamping-Sleman
RGSV_Cisaat-Cirebon
r RGSV_Ciberes-Subang
I

RGSV_Juwiring-Klaten

0.002

Figure 6: Dendrogram of molecular affinity of RGSV isolates from several regions in Java and several other
RGSV isolates published in NCBI database

According to dendrogram of molecular affinity of RGSV isolates from several regions in Java and several other
RGSV isolates published in NCBI database (Figure 6), the RGSV isolates from Mungkid—Magelang, Gamping—
Sleman, and Cisaat—Cirebon can be classified into the same group as isolates from Ciberes—Subang and

Juwiring—Klaten in another group.
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The isolates published in NCBI showed that RGSV isolates with accession numbers AF290947 China,
AB000403.1 Japan, and RGSV ABO023779.1 Philippines were classified into the same group. RGSV
GQ329710.1 Vietnam was closer to one group with Mungkid—Magelang, Gamping—Sleman, and Cisaat—

Cirebon.

4, Discussion

In general, the symptom that indicates BPH attack is yellowing syndrome, which is a mixture of several virus
diseases. The symptom of yellowing syndrome in the field in detail can be distinguished into two typical
symptoms, each of which characterizes RRSV and RGSV diseases. The results of field survey in several regions
with endemic diseases in Java showed that there was a high prevalence of disease in several varieties. The rice
varieties that were commonly grown by farmers were Ciherang, IR64, and Situ Bagendit. Ciherang was the
variety mostly grown by farmers and was found in almost all the survey locations. In this variety, the presence
of virus diseases were always found following the BPH attack with the level of prevalence from low to high. In

fact, the highest prevalence was found in Ciherang variety in Ciberes — Subang, reaching 90%.

There were two kinds of disease with typical symptoms identical with the typical symptoms reported previously
by Hibino [17, 8] and typical symptoms identical with RGSV typical symptoms reported earlier by Ling [18].
The result of transmission test based on the typical symptoms of the two kinds of disease (RRSV and RGSV)
showed that not all the samples of diseased plants from all locations attacked by BPH and which showed
yellowing symptoms resembling RRSV or RGSV were positively transmissible to healthy plants. This was
because the symptoms were not caused by one of the two kinds of virus. A number of samples of diseased plants
that were not transmissible to healthy plants was found in the samples from Banaran—Kulon Progo,
Kalibawang—Kulon Progo, and Karanganyar—Subang. Specifically for locations in Banaran—Kulon Progo and
Kalibawang—Kulon Progo, it was assumed that the symptoms were not indicative of disease transmitted by BPH

because the two locations were regions attacked by WBPH and BPH was not found.

Results of virus disease detection based on symptom identification, transmission test, and molecular test with
RT-PCR showed that RRSV disease was detected in diseased plants from Gamping-Sleman, Bendosari—
Sukoharjo, Juwiring—Klaten, Mungkid—Magelang, Purwokerto—Banyumas, Pabuaran—-Subang, Ciberes—Subang,
and Cisaat—Cirebon. The result of detection and identification also showed that RGSV disease was found in
diseased plants from Gamping—Sleman, Juwiring—Klaten, Mungkid—Magelang, Ciberes—Subang, and Cisaat—
Cirebon. This showed that the two kinds of disease transmitted by BPH did not always exist together, but the
existence of RRSV was more dominant after BPH attack. In general, the result of alignment of some sequence
of RRSV DNA, all the isolates from Java had close affinity, and likewise the result of alignment for RGSV
sequence. The molecular diversity of RRSV and RGSV from several regions in Java did not definitely correlate
with difference in geographical location. The molecular affinity of RRSV and RGSV isolates from Java with
some isolates published in NCBI database showed that RRSV isolates from Java could be classified into one
group with isolates from the Philippines, whereas the RGSV isolates from Java had the closest affinity and

could be classified into one group with isolates from Vietnam.
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5. Conclusion

Based on the survey results and the samples of diseases as well as detection and identification, it is found that
there are two kinds of disease that strike rice plants in several regions in Java where there are BPH attack,
namely Rice ragged stunt virus, found in Gamping-Sleman, Bendosari—Sukoharjo, Juwiring—Klaten, Mungkid—
Magelang, Purwokerto—Banyumas, Pabuaran-Subang, Ciberes-Subang, and Cisaat-Cirebon; and Rice grassy
stunt virus, found in Gamping-Sleman, Juwiring—Klaten, Mungkid—Magelang, Ciberes—Subang, and Cisaat—

Cirebon.

The sequence of nucleotide of all RRSV isolates in several regions in Java shows that a high percentage of
similarity (more than 97%), whereas the sequence of nucleotide of RGSV isolates show a similarity level of
more than 95%. The molecular diversity found in RRSV and RGSV isolates does not definitely correlate with
difference in geographical position. All RRSV isolates from Java have the closest affinity with isolate
AF486811 from the Philippines, whereas RGSV isolates from Java have the closest affinity with RGSV isolate
GC329710.1 from Vietnam.

References

[1] Cabauatan PQ., Cabunagan RC., and Choi IR. 2009. Rice viruses transmitted by the brown planthopper
Nilaparvata lugens Stal. In: Heong K. And Hardy B. Proc. Planthopper- New Threat to the Sustainability on
Intensive Rice Production System in Asia. International Rice Research Institute, Los Banos Philippines. P357-
368

[2] Du PV, Cabunagan RC, Cabauatan PQ, Choi HS, Choi IR, Chien HV, and Huan NH. 2007. Yellowing

syndrome of rice: etiology, current status, and future challenges. Omonrice 15:94-101.

[3] Chiengwattana N. 2010. BPH and virus diseases spread to Chainat and Suphan Buri provinces http://
ricehoppers.net/reports-from-the-field/bph-and-virusdiseases-spread-to-chainatand-suphan-buriprovinces/

[4] Rattanakarn W and Pattawun P. 2010. Ragged stunt and grassy stunt virus infections in the northern
provinces of Central Thailand. http://ricehoppers.net/2010/01/10/ragged-stunt-and-grassy-stunt-virusinfections-
in-theprovinces-of-northern-provinces-ofcentral-thailand/

[5] Heong KL., and Choi IR. 2009. Corsortium set up to address new virus problem. [online]

http://ricehoppers.net/2009/12/08/consortium-set-up-to-address-new-virus-problem/ [25 February 2011]

[6] Zhou GH. 2010. Introduction to new rice dwafr disease and its patogent Southern rice black-streaked dwarf
virus. Chinese Sci. Bull. Desember 2008. 53 (23): 3677- 3685.

[7] Baehaki SE, 2010. Ledakan wereng coklat dan virus kerdil mengancam produksi padi nasional.
http://pangan.litbang.deptan.go.id/berita/ledakan-wereng-coklat-danvirus-kerdil-mengancam-peningkatan-

produksi-padi-nasional [25 Agustus 2010]

385


http://ricehoppers.net/2009/12/08/consortium-set-up-to-address-new-virus-problem/
http://pangan.litbang.deptan.go.id/berita/ledakan-wereng-coklat-danvirus-kerdil-mengancam-peningkatan-produksi-padi-nasional
http://pangan.litbang.deptan.go.id/berita/ledakan-wereng-coklat-danvirus-kerdil-mengancam-peningkatan-produksi-padi-nasional

International Journal of Sciences: Basic and Applied Research (IJSBAR) (2015) Volume 24, No 5, pp 374-386

[8] Hibino H. 1996. Biology and epidemiology of rice viruses. Annu. Rev. Phytopathol. 34:249-274

[9] [Ditlin] Direktorat Perlindungan Tanaman Pangan, 2010. Laporan tahunan luas dan intensitas serangan

hama utama tanaman padi di Indonesia. Ditlin Tanaman Pangan. Jakarta.

[10] Cabunagan RC. and Choi IR. 2010. Trip Report Survey for rice virus diseases in Western and Central Java.
[online]http://ricehoppers.net/wp-content/uploads/2010/07/Trip-report-Viruses-in-Indonesia-Choi-
Cabunagan2.pdf. [19 Maret 2011].

[11] Cabunagan RC., Choi IR., and Muhsin M. 2010. Brown planthopper and virus disease outbreaks in Central
Java Province, Indonesia. [online] http://ricehoppers.net/2010/08/brown-planthopper-and-virus-disease-

outbreaks-in-central-java-province-indonesia/ [15 April 2011].

[12] Baehaki SE., dan Kartohardjono A. 2005. Penilaian penurunan hasil berdasar skor kerusakan akibat
wereng coklat dan wereng punggung putih. Prosiding Seminar Nasional dan Kongres Biologi I1l. Yogyakarta. P.
351-357.

[13] Baehaki SE. 2008. Perubahan wereng cokelat mencapai biotipe 4 di beberapa daerah sentra produksi padi.
Prosiding Simposium PEI Cabang Bogor. 18-20 Maret 2008.

[14] Heinrichs EA, Medrano FG, Rapusas HR. 1985. Genetic evaluation for insect resistance in rice. Los
Banos: IRRI.

[15] Le DT., Netsu O., Uehara- Ichiki T., Shimizu T., Choi IR., Omura T., and Sasaya T. 2010. Molecular
detection of nine rice viruses by a reverse-transcription loop-mediated isothermal amplification assay. J. of
Virologic. Method 170:90-93

[16] Nam NT., Hung NM., Ha CH., Hang HTT., and Binh LT. 2007. Genetic variations in Rice Grassy Stunt
Virus strains isolate from Cuu Long River Delta Provinces. Tap chi Cong nghe Sinh hoc 5(4):479-484

[17] Hibino H. 1992. Diseases caused by viruses and mycoplasmalike organisms. In: Webster RK, and Gunnell
PS (Ed). 1992. Compendium of Rice Diseases. APS Press. The Americ. Phytopath. Soc. St Paul, Minnesota,
USA. p 33-46.

[18] Ling KC. 1972. Rice virus Diseases. The IRRI. Los Banos, Laguna, Philippines.

386


http://ricehoppers.net/wp-content/uploads/2010/07/Trip-report-Viruses-in-Indonesia-Choi-Cabunagan2.pdf
http://ricehoppers.net/wp-content/uploads/2010/07/Trip-report-Viruses-in-Indonesia-Choi-Cabunagan2.pdf
http://ricehoppers.net/2010/08/brown-planthopper-and-virus-disease-outbreaks-in-central-java-province-indonesia/
http://ricehoppers.net/2010/08/brown-planthopper-and-virus-disease-outbreaks-in-central-java-province-indonesia/

