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Transmission characteristics of Sogatella furcifera: A vector of the
Southern rice black-streaked dwarf virus
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Abstract  Sogatella furcifera ( Horvath) is an important vector of the Southern rice black-streaked dwarf virus
( SRBSDV) . Establishing the transmission characteristics of this species is therefore important to determining the
periodicity of this disease and developing effective control methods for it. The presence or absence of SRBSDV in different
life-stages of S. furcifera was determined using RT-PCR. The results show that the viral acquisition periods of first instar
nymphae third instar nymphae fifth instar nymphae macropters and brachypters were 1149 min 642 min 3-9 min 2-
8min and 2-8 min respectively. At 26°C  the circulative period of SRBSDV in the body of these different life-stages was
741d 58d 37 d 48 dand3-6d respectively. The shortest periods required for the transmission of the virus to rice
seedlings at the threeeaf stage by each of these developmental stages were 4 min 5 min and 6 min respectively

whereas the longest were 8 min 10 min and 11 min respectively. The shortest period required for infection of rice
seedlings at the early tillering stage by fifth instar nymphae and macropter and brachypter stages were 5 min 7 min and 7
min respectively whereas the longest were 10 min 12 min and 12 min respectively. Once infected with the virus

individual S. furcifera can remain infectious for life. However the virus is not passed on to the egg stage. The maximum
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number of rice plants infected with SRBSDV by a single S. furcifera was 87 and the average was 48.3 +0.8. The results

indicate that S. furcifera has a strong capacity for both the acquisition and transmission of SRBSDV and that rice

seedlings are highly susceptible to SRBSDV. The prevention and control of SRBSDV requires both effective control of S.

furcifera in rice seedling beds and the weeding out of infected rice plants.

Key words  Sogatella furcifera

inoculative periods
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Southern rice black-streaked dwarf virus

acquisition period circulative period

1.1
268(
)
; RT-PCR
SRBSDV o
TRIzol Total RNA Reagent  Invitrogen
; M-MLV + Tag DNA Polymerase

dNTPs ; N N

: ( 2010)
S10F( 5" -TTAAGTTTATTCGCAACTTCGAAG-
3 SIOR ( 5-GTGATTTGTCAGCATCTAAAGCG-
37) 500 bp-.

1.2 SRBSDV
RNA Z 50 ~ 100 mg
1 000 wL TRIzol,
1.5 mL 500 pL /
(v/v=24:1) 15 min. 12 000
r/min 4°C 15 min 500 L

15 min. 12 000 r/min 4 °C

10 min o 1 000 wL 80%
12 000 r/min 4 C 5 min.
3 ~5 min 20 wL DEPC  ( ddH,0)
-20 C o
c¢DNA :  RNA 3.0 pL ddH,0
7.0 L S10F SIOR( 10 mmol/L) 1.0
wL 65C 5 mino M-MLV Buffer 4.0 pL

dANTP( 10mmol/L) 2.0 pL 30%C 10 min.

M-MLV 1 pL 42 C20 min, 99 C5 min
-20 C o
PCR : ¢cDNA 2.0 pL S10F

S10R( 10 mmol/L) 1.0 WL Taq Buffer 2.5 pL
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dANTP (2.5 mmol/L) 2.0 pL 2.5 U/pL Taq 0.5
wl 25.0 pLo 94 C 5 min: 12 h
94°C  30s55C  30s 72C I min 35
72 C 10 min. 5.0 pL
1.0 wL . 1% RT-PCR
EB SRBSDV SRBSDV
1.3 !
0.5 cm
. 25
. 25 d
_— 1.2.
3~5h . ‘ 3
3-5h 25
( 0« !
) 1980) .
3~5h .
( P s i SRBSDV
) 800  ( ). 3
1 min (30 )
1.5
(1 7 ) ( DIEK¢
. 44 ) 1980) .
. 25d 1
30 ;
1.2.
: 100% .
° 1.6
(26 £1) C, o ( N ¢
1.4 ) 1980) .
20.26.30C
. ( DIEKS
) 1980) .
(1 7 ). . 5 . .
. . (
3 24 h ) 20 d
1 24h 1.2,
( 24 h) 24 h . .

30 o
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2
2.1
25 d
1.2, o
30, .
o 30 & 1 11 min
18 30 30 (r /7 ) 25d
2 d . RT-PCR 30 SRBSDV
20.0% ; 19 min 30
3 150 ~ 200 /O . SRBSDV 100% -
(26 £1) C.
11 min 19 mino, 3
6 min 12
15 d ° min; 5 3 min
SRBSDV o 1.2, ? min;
1 SRBSDV 2 8 min
. 30
30 !
1
Table 1 Infection rate of WBPH after the vectors were transferred to the viruliferous rice seedlings
(%)
Rate of WBPH infected with SRBSDV after the vectors fed on the viruliferous rice seedlings
WBPH 'y 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
min min min min min min min min min min min min Mmin_ min Mmin_ min - min- Mmin_ min min

1st instar 0 0 0 0 0 0 0 0 0 0

nymphae

20.0 46.7 60.3 70.0 76.7 83.3 86.7 90.3 100.0 100.0

3
3rd instar 0 0 0 0 0 10.0 43.3 50.0 76.7 83.3 93.3 100.0100.0 100.0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0
of nymphae
5
Sth instar 0 0 26.7 43.3 60.3 83.3 86.7 90.3 100.0100.0 100.0 100.0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0
nymphae
0 13.3 46.7 60.3 76.7 86.7 93.3 100.0100.0 100.0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0
Macropter
0 16.7 36.7 53.3 63.3 76.7 86.7 100.0100.0 100.0 100.0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0
Brachypter
2.2 SRBSDV SRBSDV
2 26C ( N 7~11.5~83~7.4~8 3~6d.
3 5 . ) SRBSDV
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; SRBSDV (20.26 32°C)
0 SRBSDV o
2
Table 2 Circulative period of SRBSDV in the body of WBPH at the different devopmental stage
under the different environmental temperature
() . (d) ‘ (d)
WBPH Temperature The mlvmmum,(]f "[jhe méXImum.Of
circulative period circulative period
st instar nymphae 11 19
3 3rd instar nymphae 10 17
5 Sth instar nymphae 20 8 16
Macropter 6 14
Brachypter 5 12
st instar nymphae 6 9
3 3rd instar nymphae 26 5 7
5 Sth instar nymphae 3 6
Macropter 4 8
Brachypter 3 6
Ist instar nymphae 11 17
3 3rd instar nymphae 10 16
5 5th instar nymphae 32 9 16
Macropter 4 6
Brachypter 4 5
2.3 30 8 min 25 d
26°C SRBSDV
1 100. 0% ( 3) . 5
25 3 21 4 min
SRBSDV: 8 min.
13 15 ° 5 6 min
10 11 min, 5 N
2. 4 5.7 7 min
30 5 30 10,12 12 mino.
1 ~3 min 25 d RT-PCR 2.5
SRBSDV 0; 13 243
30 5 30 o 243 o
4 min 25 d 30 25 d 243 SRBSDV .
13.3%; 30 5 SRBSDV o
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3 SRBSDV (%)
Table 3 Infection rate of rice seedlings caused by the viruliferous WBPH during the

different inoculative periods

SRBSDV (%)
Infection rate of rice seedlings caused by the viruliferous WBPH

Rice at different during the different inoculative periods

devel 1 WBPH
evelopmenta 1 2 3 4 5 6 7 8 9 10 11 12 13
stage min min min min min min min min min min min min  min
5
Sth instar 0 0 0 13.3 40.0 80.3 96.7 100.0 100.0 100.0 100.0 100.0 100.0
nymphae
Rice plant at the
0 0 0 0 8.3 20.0 43.3 76.7 93.3 100.0 100.0 100.0 100.0
three-leaf stage ~ Macropter
0 0 0 0 0 7.3 46.7 66.7 83.3 96.7 100.0 100.0 100.0
Brachypter
5
Sth instar 0 0 0 0 0.3 16.7 43.3 76.7 83.3 100.0 100.0 100.0 100.0
nymphae
Rice plant at
the early 0 0 0 0 0 0 6.7 36.6 63.3 83.3 93.3 100.0 100.0
- Macropter
tillering stage
0 0 0 0 0 0 10.0 23.3 46.7 86.7 96.7 100.0 100.0
Brachypter
2.6 . ( 1 3)
RT-PCR o
SRBSDV 22 SRBSDV
87 . 30 (48.3 + .
0.8) o SRBSDV
° 2
3
. SRBSDV
3.1 N
o SRBSDV
(< ) 1981) .
SRBSDV o
o SRBSDV
( 2008)
\ ( 1985; 1994) .
2
( .
2004) . -
( 2011) SRBSDV -
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SRBSDV -
3.2
. SRBSDV
11 min ( 1)
1md( 2).
SRBSDV
SRBSDV
o 3
( 3)
SRBSDV.
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Identifying the source regions of Southern rice black-streaked dwarf
virus transmitted by Sogatella furcifera ( Horvath) in Shangyou
Jiangxi Province

ZHAO Yue™ ZHANG XiaoXi ZHAI BaoPing™

( Department of Entomology College of Plant Protection Nanjing Agricultural University Key Laboratory of Integrated

Management of Crop Diseases and Insect Pests Ministry of Education Ministry of Agriculture of China Nanjing 210095 China)

Abstract The source regions of the Southern rice black-streaked dwarf virus ( SRBSDV) transmitted by its vector the
white-backed planthopper Sogatella furcifera ( Horvath) ( WBPH)  were analyzed in Shangyou Jiangxi in 2009 and
2010. Coincidence in the migratory pathways of WBPH and virus source regions were identified through light trap catches

identification of areas affected by the virus migration trajectory analysis synoptic weather and ArcGIS tech. The results
indicate that: (1) The source areas of the virus in Shangyou were mainly in Guangdong Guangxi and Hainan Provinces.
(2) Riding on the prevailing southwest or south wind WBPH transmitted this virus from southern China to Shangyou.
(3) The immigration of concentrated airborne WBPH under climatic conditions of downdraft and rainfall triggered the
epidemic outbreak of SRBSDV in Shangyou in 2009 and 2010.

Key words Southern rice black-streaked dwarf virus Sogatella furcifera migration trajectory source regions of virus
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( 1/2)
o HYSPLIT 2009 2010
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o, 0.25° 24 h

2010  SRBSDV

29 (6

) 13 130

hm’ . 2011 3

5 hm” ( ).
38 ( Vien ) ; 2011

200  hm’

(
2011 3.
SRBSDV

(1:4 000 000)
(‘http: //nsdi. gov. cn)

1.2
NOAA
HYSPLIT

( http: //www. arl. noaa. gov)

( 2011)

( )
ArcGIS

SRBSDV o

Visual Foxpro

@® Ngo Vinh Vien 2009. The occurrence of new rice virus disease in Northern Vietnam. International
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Fig.1 Light-trap catches of WBPH in Shangyou in 2009 and 2010
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