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Abstract

The study has been carried out to investigate the occurrence, damage, host range, transmission
and control of rice stripe virus in Korea since 1965.

1. Disease occurrence and damage:
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The virus infection during the seedling stage ranged from 1.3 to 8%5. More symptom expression was
found in regrowth of clipped rice than infected intact plants, and the greater infection took place in
early seasonal culture than in ordinary seasonal culture. A higher incidence of the disease was
found on the rows close to the bank, and gradually decreased toward the centre of the rice paddy.

Disease occurrence and plant maturity was highly correlated in that the most japonica rice types
were diseased when they were inoculated within 3 to 7 leaf stage, and 50%, 20% and no disease
were found if they were inoculated at 9, 11 and 13 leaf stages, respectively. Symptom expression
required 7-15 days when the plants were inoculated during 3-7 leaf stages, while it was 15-30days
in the plants inoculated during 9-15 leaf stages. On Tongil variety the per cent disease was relat-
ively higher when the plants were infected within 1.5-5 leaf stages than those at 9 leaf stage, and
no disease was found on the plants infected after 15 leaf stage. The disease resulted in lowered growth
rates, maturity and sterility of Tongil variety although the variety is known as tolerant to the virus.
2. Host range:

Thirty five species of crops, pasture grasses and weeds were tested for their susceptibility to the
virus. Twenty one out of 35 species tested were found to be susceptible. and 3 of them, Cyperus
amuricus Maximowicz var. lazus, Purcereus sanguinolentus Nees and Eriocaulon robustius Makino,
were found as new hosts of the virus.

3. Transmission:

The vector of the virus, Laodelphax striatellus,produces 5 generations a year. The peak of second
generation adults occurred at June 20th and those of third was at about July 30th in Suweon area.
In Jinju area the peak of second generation adult preceeded the peak at Suweon by 5-7 days. The
peak of third generation adult was higher than the second at Jinju, but at Suweon the reverse
was true.

The occurrence of viruliferous Laodelphax striatellus was 10-15, 9, 17, 8 and about 10% from
overwintered nymph, 1st generation nymph, 2nd generation adult, 2nd generation nymph and the
remaining generations, respectively. More viruliferous L. striatellus were found in the southern
area than in the central area of Korea. The occurence of viruliferous L. striatellus depended on
the circumstances of the year. The per cent viruliferous vectors in 2nd and 3rd generation adult,
however, was consistantly higher than that of other generations.

Matings of viruliferous L. striatellus resulted in 909 viruliferous progenies, aud the 3rd, 4th
and 5th instars of the vector had higher infectivity than the rest of the vector stages. The virus
acquisition rate of non-viruliferous L. striatellus was 7-99%. These viruliferous L. striatellus,
however, could not transmit the virus for more than 3 serial times. The optimum temperature for
the transmission of the virus was 25-30°C, while rare transmission occurred when the temperature
was below 15°C. The per cent of L. striatellus parasitization by Haplogonatopus atraius were
5-489%; during the period from June to the end of August, and the maximum parasitization was
32-4895 at around July 10.

4. Control:

1) Cultural practices;

The deeper the depth of transplanting more the disease occurrence was found. The higher
infection rate, 1.5-3.595, was observed during the late stages of seedling beds, and the rate
became lower, 1.0-2.09, in the early period of paddy field in southern area. Early transpla-
nting resulted in more infection than early seasonal culture, and the ordinary seasonal culture

showed the lowest infection. The disease also was favored by earlier transplanting even under

the ordinary seasonal culture. The higher the nitrogen fertilizer level the more the disease
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occurrence was found in the paddy field.

2) Resistant varieties;

Tongil varieties showed the resistant reaction to the virus in greenhouse tests. In the tests

for resistance on 955 varieties most japonica types showed susceptible reactions,

while the

resistant varieties were found mostly from introduced varietal groups.

3) Chemical control;

Earlier applications of chemicals, Disyston and Diazinon, showed better results when the test

was made 4 days after inoculation in the greenhouse even though none of the insecticides

showed the complete control of the disease.

Three serial applications of chemicals on June

14, June 20 and June 28 showed better results than one or two applications at any other dates

under field conditions.
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Table 1. The incidence of rice stripe virus disease

at seedling beds in Korea during the period
from 1968 to 1969

Number of seedlings

Places Date %infected
collected collected examined infected seedlings
Suweon June 7 50 0 0
Pyungtaek »~ 10 50 1 2.0
Daejeon v 12 50 2 4.0
Iri 7 15 50 1 2.0
Cheongju n 26 50 1 2.0
Gwangju July 5 50 4 8.0
Sangju June 14 50 4 8.0
Jinju v 28 50 1 2.0
Chunseong » 18 50 1 2.0
Gimhae n 27 145 3 2.8
Goseong n 25 90 2 2.2
Milyang v 27 90 3 3.3
Jinyang n 25 102 3 2.9
Geochang » 20 150 2 1.3
Hapcheon » 21 130 2 1.5
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Table 2. Effects of nitrogen fertilizer on symptom
expression of rice stripe virus disease in
secondary growth after clipping in early

seasonal culture

Number of hills

Fertilizer levels P<3fr Ce?it
examind infected iniecte
2N 229 18 7.9
N 1,474 124 6.1

* [N : Standard Amount of Nitrogen (8kg/10a)
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Table 3. Effects of clipping and the cultural types

on symptom expression of rice stripe virus

disease in paddy

Per cent infection

Cultural No. hills
types examined unclipped  clipped
Early seasonal* 100 13.4 43.3
Ordinary

seasonal** 100 17.5 32.0

* Planted on April 26. ** Planted on June 12.
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Table 4. Distribution of rice stripe virus disease

within the paddy at Jinju and at Gimhae in

1970
Location No. of hills Per cent infection at row of:
b —
observed 2nd-3rd 20th 60th
Jinju 100 28.7 19.1 14.8
Gimhae 300 47.5 29.7 18.5
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Table 5. Effects of plant ages on the infection of
rice stripe virus when inoculation was made
into Norin No. 29 at different stages of

growth

Leaf
stage

t Percentages of :
No. of Per cent Laten g

plants period

tested infected (days) death heading ;?i;u'

Seedling bed

3rd 82 22 —8 100 0 0
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5th 103 48 8—10 100 0 0
7th 100 47 12—15 100 0 0
Rice paddy
gth 100 34 15—20 50 10 0
11th 100 45 15—20 20 20 63
13th 100 27 15—25 0 — —
15th 100 18 25—30 0 — —

* Norin No. 29 is Japonica rice variety
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Table 6. Effects of plant ages on the infection of

rice stripe virus when inoculation was

made into Tongil at different stage of growth

No. of Percentages of: Weight of
Leaf stage plants 1,000
tested  infected maturing grains

Seedling bed

1.5th 20 100 19.8 12.1

5th 20 90.7 23.5 12.7

9th 20 25.3  45.5 18.1
Rice paddy

13th 20 9.5 68.9 21.1

15th 20 0 — -

* Tongil is a indica type rice variety.
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Table 7. Host range of rice stripe virus tested by viruliferous Laodelphax striatellus Fallen in greenhouse

Plants tested

Korean name Scientific name

v (UKEE2145%) Oryza sativa L.

(Cultivar. Suweon No. 214)

2 5K295%) Oryza sativa L.
(R0 (Cultivar. Norin No. 29)
22 OKIE185E) Hordeum sativum Jess.

(Cultivar. Suweon No. 18)
U (HEEK3 ) Triticum aestivum L.

(Cultivar. Yooksung No. 3)

Avena sativa L.

(Cultivar. Andrew)

Secale cereale L.

¥ 2] (Andrew)

(zk o &
(Pekka Jokioinen)

Z Setaria italica Beauv.
2 T T Zea mays L.
(Nebrasca 806) (Cultivar. Nebrasca 806)

S (WF x HY)

(Cultivar. Pekka Jokioinen)

Zea mays L. (Cultivar. WF x Hy)

No. ' g,
. (7
i\rllci;ecttees%e/d infected
24/60 40
20/20 100
5,10 50
15/20 7
8/18 44
7/20 35
5/10 50
3/15 20
2/15 13
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7+ bl Eciinoc'loa hispidula

(Retzius) Nakai 14/20

=) Echinochloa crusgalli Beauv.

Sub sp edulis Honda 7/20
uh 2 o] Digitaria sanguinalis(L.)

Scopoli var. Cilialis (Retzius) Kitagawa 9/20
Z uF @ o] Digitaria sanguinalis Scopoli

var. aultinervis Honda 7/20
2k ] Zoysis japonica Steudel 6/20
2} 2 7} o} z = Setaria viridis beauvis var.

purpurascens Maximowicz 13/20
o] Elg] etelo) LBk 2 Lolium multiflorun Lan 8/20
7 = Leersia sayanuka Ohwi 1/20
2] = Andropogon brevifolius Swarts

var. genuina Hackel 4/20
= A = Alopeculus aequdis Sosbol 8/20
ES A e Arthraxon hispidus (Thunberg)

Makino var. brevisetus (Regel) Hara 10/20
W E 2 o s Pycreus sanguinolentus Nees 15/20
oo 9 s £ d Eriocaulon robustius Makino 7/21
B E 2y Cyperus amuricus Maximowicz var. lexus Nakai 3/20
29 E 2 g £ Anthoxanthum odoratum 0/20
gy uaegs Eragrostis curvula Mees 0/20
E 3 2 F Festuca arundinacea Schr. 0/20
4 ] = Eleocharis acicularis (L.) Roemer & Schultes 0/20
A w4 I Aneilema japonicum (Thunberg) Kunth 0/20
el ubE (] F9E) Stellaria uliginosa Murray 0/20
T 7] =z Bulbostylis barbata (Tottboell) Kunth 0/20
4 v = 2 Y Cyperus flavidus Retzius 0/20
ZF 2 9 # Festuca ovina L. var. coreana St. Ypers. 0/20
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Table 8. Number of Laodelphazx striatellus Fallen on plants tested when inoculation was made in greenhouse

Plants tested No. vector/ 9% vector
No. plants after
Korean name Scientific name tested 24hr.  49hr.
] (RE2145%) Oryza sativa L.
. (Cultivar. Suweon No. 24) 360/60 100 —
B (EF29557) Oryza sativa L.
ne (Cultivar. Norin No. 29) 60/20 — —
) (KIE18%%) Hordeum sativum Jess.
* (Cultivar. Suweon No. 18) 30/10 — —
= (PR 3 B%) Triticum asetivum L.
21 i (Cultivar. Yocksung No. 3) 60/20 — —
A 2| Avena sativa L. (Cultivar. Andrew) 54/18 - —
E} o] 2 Secale cereale L.
(Cultivar. Pekka Jokicinen) 60/20 — —
3 Setaria italica Beauv. (Cultivar.) 30/10 — —
K3 + 4 Zea mays L. (Cultivar Nebrasca) 45/15 - -
N s 2 Zea mays L. (Cultivar. WF x Hy) 80/15 58.3 28.3
7+ = Echinochioa hispidula (Retzius) Nakai 80/20 70.0 50.0
=) Echinochloa crusgalli Beauv.,
Sub sp. edulis Honda. 80/20 82.5 67.5
uk = o} Digitaria sanguinalis (L.)
Scopoli var. cilialis (Retzius) Kitagawa 80/20 92.5 75.0
Z w3 o) Digitaria sanguinalis Scopoli
var. aultinervis Honda. 80/20 40.0 18.5
A 3] Zoysia japonica Steudel 100/20 48.0 64.0
2L ZF 7 of x = Setaria viridis Beauvis var. purpurascens  80/20 65.0 55.0
Maximowicz
o} e}e] ote}o] ek A Lolium multiflorun Lan 80/20 72.5 70.0
A = Leersia sayanuka Ohwi 80/20 57.5 22.5
4] = Andropogon brevifolius Swartz
var. genuina Hackel 80/20 35.0 25.0
= A = Alopeculus aequalis Sosbol. 80/20 65.0 47.5
B 7] Z= Arthrazon hispidus (Thunberg)
Makino var. brevisetus (Regel) Hara. 80/20 65.0 65.5
v = 2k o 7)o" Pycreus sanguinolentus Nees. 80/20 62.5 20.0
o9 A 4 oo Eriocaulon robustius Makino. 120/21 36.7 16.7
£ Y B o g A& Anthoxantium odoratum 80/20 97.5 65.0
KA R N Y Eragrostis cur:ula Mees 80/20 82.5  62.5
= 3 £ & Festuca arundinacea Schr, 80/20 55.0 20.0
4] = = Eleocharis acicularis (L.)
Roemer & Schultes. 80/20 32.5 32.5
A w3 = Aneilema [aponicum(Thunberg) Kunth 80/20 27.5 30.0
77 ubs (8 2 E) Stellaria uliginosa Murray 80/20 27.5 7.5
h:d 7 = Bulbostylis barbata (Totthoell) Kunth 100/20 20.0 22.0
3 8 & 4 g Cyperus flaridus Retzius 80/20 67.5 27.5
a =z 9 2] Festuca ovina L. var. corcana St. Ypres 80/20 37.5 32.0
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Fig. 1. Seasonal occurrence of Laodelphaz striatellus at Suweon and at Jinju, Korea in 1970
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Table §. Occurrence of viruliferous Laodelphaz striatellus at different
developmental stages collected from various areas, in Korea, 1965
Generation Place Date Number of vector Per cent
collected collected rested viraliferous viruliferous
Overwintered Suweon Feb. 14-Mar. 2 112 8 9.9
nymph Gayang Mar. 24 59 7 11.9
Anseong v 31 12 2 18.2
Pyungtaek 7 31 10 2 20.0
Jinju Feb. 26-Mar. 4 49 6 12.4
1st Suweon May 25 116 9 7.8
generation Jinju ” 28 38 4 10.5
nymph
2nd adult Suweon June 27 82 10 11.0
Daejeon no 24 62 5 8.1
Jinju n 30 100 29 29.0
2ad Suweon July 4 95 8 9.5
generation Daejeon % 8 50 3 6.0
nymph Jinju " 15 24 2 8.3
3rd adult Suweon n 23 105 3 7.6
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Daejeon n 24

Jinju v 24
3rd Suweon Aug. 8
generation Jinju 7 10
nymph
4th adult Suweon Aug. 29
Jinju 7 25

200 10 5.0
87 15 17.2
87 11 12.6
84 17 20.2
98 4 4.1
75 9 12.0

19664E5-5] 1970474 4 ERe) 2F THel4 &
gk o E T G RFBHRAEST AXY BREL0),
BEERE A 6% oH 41 HEHE-L- 5~9%, ©
2 BIRHR-S 9~17%, % 3 BRI 6~12%, H4EK
e 6~9%% k. LIRS FERE wol ERE NET
o RPN RERB ERE do XK= H20
gt 853 ERAY REdmEe] Amisl L A% &
+ gl

Table 10. Occurrence of viruliferous Laodelphaz
striatellus in each of adult generation

during the years from 1966 to 1970

Per cent* viruliferous L. striatellus
at adult generation of

Year Over wintered

nymph 1st 2nd 3rd 4th
1966 — 8.5 13.5 10.5 7.8
1967 — 4.7 78 8.5 6.4
1968 — 5.3 8.6 6.3 5.9
1969 6.8 7.9 16.8 11.7 8.9
1970 5.1 8.7 14.4 10.4 7.4

* Bascd on each of 80-150 individuals.
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Table 11. Effects of vector ages and inoculation
feeding period on the transmission of rice

stripe virus

Per cent* viruliferous instars of:

Inocglation ]

feeding period (o0 4 grd 4h 5t adult
1 0 12.9 29.2 16.7 4.2 0
2 0 27.3 72.7 63.6 36.4 27.3
3 16.7 36.4 41.0 100.0 83.3 83.3
4 19.7 — 66.7 83.32 83.3 83.3

* Based on each of 60-160 individuals.
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Table 12. Per cent acquisition by non-viruliferous
Laodelphax striatellus when they were

exposed onto virus infected plants

Number of vectors

Trials - Per cent
tested viruliferous viruliferous
! ® 10.7
i 59 3 5.1
Average 67 5.5 7.9
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Table 13. The ability of viruliferous Lardelphax
striatellus to transmit rice stripe virus
after serial transfers to healthy plants at

5 day intervals

Feeding period on healthy plants

Insect number  after acquisition(days)

1-5 6-10 11-15
1 -+- -+ +
2 -+ -+ -+
3 -+ - —
4 - - -+
5 -+ - —
6 - -+ -
7 - - —
8 -+ — -
9 ~+ - -
10 -+ - —
11 - - -+
* +: transmission — : nontransmission
ub. ] W ol TRERS EYED

3%°CAAE 1H, 20 9 3HM &M BIGY
o] X ERifo] F3how thfo] 25-Coja 20°C L
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2 Ho] A (FE14). wel4] 25~30°CY WEe) 2~311
il #efshd o8 Yol Yol <+ sich.

Table 14. Effects of temperature on rice stripe virus

transmission by Laodelphax siriatellus

Per cent* infected plants after

Temperature inoculation feedingAperiod(dayi)_q
ce 1 2 3
15 12.5 23.3 23.3
20 20.0 40.0 60.0
25 20.0 50.0 66.7
30 47.5 70.0 89.0

* Baszd on 8 hills of each with 4 replicates.

Ak AAE ] KR oNd T R e
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~48%% o= 3] AKliEk FEEAA 7 Bl10HYTe IR
#3k ol T FhEe] 32~48%0] o] =yl th. K

A R o E T Y 19%3 00 TRl 119315

Table 15. Occurrence of parasitized Laodelphax

striatellus by Haplogonatopus atratus
during the period from June 27 to August
31 at Suweon and at Pyungtaek, Korea

Leccation: Suiveon

Number of L. striatellus

Date Per cent
Examined Parasitized parasitized
June 27 70 6 8.5
July 4 41 6 14.6
711 80 38 47.5
Aug. 15 85 7 8.2
n 31 87 15 17.2
Average 72.6 14.4 19.2
Location : Pyungtaek
June 24 60 3 5.0
July 5 64 8 12.5
10 70 22 31.4
7 21 24 -3 12.5
Aug. 1 153 10 6.5
7”8 106 3 -8
712 92 9 9.8
720 140 7 5.0
Average 88.6 8.1 10.7
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Table 16. Seasonal occurrence of rice stripe disease
when the potted 3 leaf stage plants were

placed on paddy field in 10 day intervals

Per cent* infected in

Inocglation )
feeding period 1967 1968 1969 1970
May 20-30 0 0 0
June  1-10 1.1 1.2 0.8 1.1
#1120 2.2 1.8 1.3 2.6
n 21-30 3.5 3.2 2.8 1.6
July  1-10 1.5 2.2 1.8 1.5
w  11-20 0.5 0.8 1.1 2.1

% Based on each of 20-30 plants.

W, FUBEH AEeTERES 2l B Y R
s Aol WERIT Al Kool SRTRIAA A
SESREIMDS] o7 AR
Table 17. Effects of cultural types on occurrence of

rice stripe disease

Per cent* infected hills with
Cultural types of:

Date of reading Early Early Ordinary
seasonal transplanting seasonal
June 7 0 — —
” 22 0 0 —
July 7 0.2 0.2 0
” 21 0.7 1.0 0.2
Aug. 6 4.2 3.9 0.5
w17 4.8 6.9 0.8
” 31 — 8.9 1.4

* Based on 500 hills at each cultural type.

(4) B =% BH

WEBITHE B whE A2 EFH Yo} EHY
Aol B el g vH(EI8). 5 H23H BREAA
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Table 18. Effects of transplanting date on the occu-
rrence of rice stripe disease under the

ordinary seasonal culture.

Per cent* infected hills from.

Date. of

reading May 23 June 6 June 20 July 15

July 6 4 1 0 —
v 19 5 3 0 0
w27 42

Aug. 9 45 5 2
n 23 51 14 10

* Based on 300 hills at each transplanting date
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Table 19. Effects of transplanting date on the pop-
ulation density of Laodelphax striatellus.

Number* of vector at transplanting date:

Date of

reading May 23  June 6 June 20 July 15

July 8 14 2 1 B
7 19 1 1 1 N
n 27 2 2 3 -

Aug. 9 0 1 0 0

* Based on 30 hills at each transplanting date.

(5) ZEFLTTRCR Jhim B B89
Al A BEFUINK AR £579YnEim &
Wil WA= S WAL FLIR(F20) mISHES T
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Table 20. Effects of nitrogen fertilizer levels on the
occurrence of rice stripe disease at field

conditions

Per cent* infected on:

Nitrogen
fertilizer July 15 August 6 August 15
level (N)** —
Hill Stem Hill Stem Hill Stem
0 3.3 0.9 1.1 0.1 1.1 0.3
1/2 3.3 0.7 8.8 1.2 2.2 0.3
1 13.3 0.7 15.5 1.7 8.8 2.3
1.5 13.3 2.2 16.0 2.1 11.1 2.5

* Based on an average of 100 hills.
** IN: Standard amount of nitrogen fertilioer (8kg/10a)
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Table 21. Varietal trials on resistance to rice stripe
virus by inoculating seedlings under gre-

enhouse conditions

Per cent*

Varieties : Disease**  Plant
and/or lines ;r;i(:rcl;ed index reaction
Suweon 213(T(N), xIR 8x

Youkara) 41.4 25.6 R
Suweon 214 () 40.1 28.1 R
Suweon 215 (#) 33.9 23.2 R
Suweon 216 (#) 46.0 31.7 M
Suweon 217 (#) 41.1 26.8 R
Suweon 218 (#) 35.9 24.4 R
Youkara 93.0 93.9 S
TN(1) 45.0 32.9 M
IR 8 38.8 29.3 R
Norin 29 9.7 100 S

E: Deformed Rice varieties.

F: Introduced from Japan.

G: Maintained from foreign countries.

1i: Maintained at the Institute of Agricultural Science.
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Table 23. Effects of 2 insecticides and method of

application on the occurrence of rice stripe

virus disease in greenhouse tests

#* Based on 30-60 seedlings in cach variety and/or line.
® Calculated with Sakurai’s formula (53).

WA SRS 2wl (E22) HBREFEAERG) ¢
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Table 22. Reactions of varietal and/or lines groups

to rice stripe disease under field conditions

in 1965
" Number of Number of varietics with
Group vazlieties. infection per cent

and/or lines

examined 0 1-5 6-18 19-60 61-100
A 254 11 135 98 10 0
B 55 0 3 22 24 6
C 70 0 11 29 28 2
D 126 1 17 55 43 10
E 9 0 2 5 2 0
F 396 5 98 195 8 14
G 37 17 10 5 4 0
H 8 4 0 1
Total 955 39 276 410 196 34

A: Bred at the Institute of Rice Breeding at Iri.

B: Bred for reclaimed land used at the Institute of Rice
Breeding at Iri.

C: Bred at the Crops Experiment Station at Suweon.

D: Native varieties in Korea.

Per cent* infected hills

Inoculation intervals when treated with:
after treatment (hr) D1321non Smlthlon

granular(3%) emulsion(50%)

1 — 2.0
12 — 4.8
24 2.8 11.1
72 11.1 8.3

120 27.8 25.0
168 5.6 8.3
216 16.7 8.3
264 11.1 25.0
Control 28.6 28.6

# Results obtained 15 days after each treatment.
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Fig.2. Effects of the number of applications of Disyston and Diazinon

on the occurrence of rice stripe disease
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Fig. 3. Symptoms of rice stripe virus disease on weeds
A : Ericcaulon rbustius Makino
B : Pycreus sanguin lentus Nees
C : Cyperus amuricus Maximowicz
D : Alopeculus aequdis Sosbel



