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Mass Screening Method for Rice Virus Resistance Using Screen House
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ABSTRACT To breed virus resistant rice variety,
developing an efficient screening method is the most important.
Two screening methods such as field screening and tray
screening method have been used, but the efficiency of the
field screening method is too low because of environment
factors and the that of the tray screening method is good
but screening capability is limited with only 200~300
lines per year. To overcome those problems, mass screening
method using screen house was developed. Barely as host
plant of vector insect was grown in screen house in winter
season. Then viruliferous insects are spread in the first
spring of the initiation year and sustain them annually.
Screening of virus resistance was tested two times in a
year, the first screening was from April to June and the
second from July to September. The virus infected rate of
each susceptible varieties was increased to 92% for RSV
and 100% for RDV from the second year. Also, this method
can evaluate as many as 1,500~2,000 pedigree lines in
one time compared with the tray screening method. The
result indicates that the mass screening method using
screen house, which combines the advantages of the field
and tray screening methods, is proven to be more efficient
and reliable.

rice stripe virus (RSV), rice dwarf virus (RDV),
screening method, disease, resistance, small
brown planthopper, green leafhopper
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Fig. 1. Screen house for mass screening of virus resistance
for RSV and RDV.
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Fig. 2. Screening scheme of rice virus resistance using screen
house. R : Resistance, S : Susceptible.
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Table 1. Monthly variation of viruliferous vector rate in screen house, 2001 ~2003.

Rate of viruliferous insect (%)

Vector 2001 2002 2003 B
insect  Apr. Jun.  Jul.  Aug.  Sep. Apr. May Jun. Jul.  Aug. Apr. May Jun. Jul. Aug
15 15 15 15 15 20 20 20 20 20 20 20 20 20 20

SBPH' 13* 25 42 43 45
GLH' 12* 23 38 45 51 39%* 25

20%* 23

30 31 44
30 33 40

36%* 37 45 42 43
21%* 23 25 31 40

* . gpread insect in the beginning, ** : overwinter insect
'SBPH : Small brown planthopper, *GLH : Green leathopper

Table 2. Monthly populations of vector insect in screen house, 2001 ~2003.

Number of vector insects*

Vector 2001 2002 2003 _
insect Jun. Jul. Aug. Apr. May Jun. Jul.  Aug. Apr. May Jun. Jul.  Aug.
15 15 15 20 20 20 20 15 20 20 20 20 15
SBPH 443 425 662 253** 320 453 648 724 343%* 402 496 629  8(C2
GLH 679 681 966 471** 615 854 1,146 1,162  545** 631 795 975 1,274+
* . Insect number per 30 sweeps with an insect net, ** : overwinter insects
Table 3. Efficiency of rice virus infection in screen house for mass screening 2001 ~2003.
Infection percentage of rice virus (%) B
Rice 2001 2002 2003
virus Ist 2nd Ist 2nd Ist nd
(4.10~6.30) (7.10~9.30) (4.10~6.30) (7.10~9.30) (4.10~6.30) (7.10~9.30)
RSV 70 82 91 92 100 100 N
RDV 77 92 100 100 100 100
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Fig. 3. Correlation between the tray screening and the mass screening method of RSV and RDV.

Table 4. Comparison of screening efficiency of three virus screening methods.

Tray screening method Mass screening method

Classification Field screening method
Area required (m?) 5,000
Screening capability (lines/year) 2,000~3,000
Screening efficiency (%) ~30

Rice virus diseases RSV, RDV, RBSDV

- 900
200~300 1,500~2,000
90~100 90~100
RSV, RDV, RBSDV RSV, RDV
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