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Table 1. Test on the preference of tile vector ]Jeafhopper N. cincticeps toward rice plants infected with
transitory yellowing, yellow dwarf or non-infected.

e BEEE faveRg BEVAF B A
E[};riet: Stage of test Test rice plant % Insects feeding No. insects L.S.D.
y insect infected with on test plant investigated
RTY 7.5 o
Tainan 5 Adult YD 75.6 1,128 AR
Healthy 16.9 0
RTY 7.1 o
Nymph YD 74.7 1,156 RO
Healthy 18.2 ol
RTY 9.8 o
Taichungsen 3 Adult YD 752 1,063 ?(;);23451
Healthy 15.0 o
RTY 9.9
5%=8.96
Nymph o [o 893 1%=12.89

Healthy 16.0
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Bl W AL —
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e 52 gy o
Taichung city 54 222 N. nigropictus 4
ﬁJTung-Shihj 111 20.7 N. cincticeps +
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Shi-Kon
i " 1 "
Yi-Tsu >0 0.0 +
f 4 - o
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= i
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i i o
Tung-Ho 64 20.3 N. nigropictus n
7 pl
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7T L T
4 . g . . _
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- ji 100 48.0
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F‘[l % 4 12 ., B
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Table 3. Effect of RTYV on the development of nymphs of N. cincticeps leathoppers

Mo T BH(ED
Nymphal stage (days)
Test insects T =
Male Female
oy s (i !
I JTEJE ‘ 22.2i0.58(24)4 23.65+0.72(23)
Transmitter
e LT
I 7 JT.EJE ‘ 20.96+0.51(46) 22.5740.30(70)
Non-transmitter
= ¥ B
EI 20.25%0.64(28) 21.90+0.44(31)

Healthy control
Eé‘E L,ilftrﬁ; FPB% IHUT{P;@{

Insects which acquired and transmitted the virus.
2. LA T [ B -

Insects which were allowed acquisition on the disease plant but did not transmit the virus.
3. FHREELARY AL REH ISR -

Insects feeding on healthy plant and serveing as check.

4 I RSB R AT -

Flgures in parenthesm are numbers of insect for investigation.
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Table 4. Effect of RTYV on the longevity of N. cincticeps adult leathoppers.

foE & Roige & D
Longevity of adult (days)
Test insects FER R
Male Female
oy o [ !
I ;’ {E“ 18.12+2.64(91)" 20.8+1.56(70)*
ransmitter
Ky > T [k 2
PNJ 1 Jf?:{ 19.20+0.82(164) 22.61+0.77(229)
on-transmitter
iR & T
@H it ol 21.88+1.03(126) 26.72+1.20(132)
ealthy contro
LsSD 1% 3.26 5.34
T 5% 2.33 3.82

L. {3 LA R R o -
Insects which acquired and transmitted the virus.
2. R LA T (T I -
Insects which were allowed acquisition on the disease plant but did not transmit the virus.
3. [ LAY AL R DT -
Insects feeding on healthy plant and serveing as check.
4, iﬁ%&\ [ RS R -

igures in parenthesis are numbers of insect for investigation.
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Table 5. Effect of RTYV on the oviposition of N. cincticeps leathoppers.

- el DERNC RINPEE BPTIRRGES TR CEF
Test insects No. insects  No. eggs per No. days with  Av. no. eggs % Infertile
examined feamle egg depositing deposited females
J ﬁ; l 23 52.6£16.8 16.9 3.43 13.04
Transmitter
E’% ’ N l’ii{‘ ‘ELLEl 2
e TJE ‘ 38 89.4+11.8 25.6 3.49 10.52
Non-transmitter
i T
i 42 93.4£17.6 234 3.99 9.52

Healthy control
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Insects which acquired and transmitted the virus.
2. [P R I 1] 10 -

Insects acquired which were allowed acquisition on the disease plant but did not transmit the virus.
3. [k VAL £ S -

Insects feedmg on healthy plant and serveing as check.
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Table 6. Ability of the progenies of viruliferous N. cincticeps
leathoppers to transmit TRY'V.

el =T s ke

Test crosses No. insects tested % infective insects

VixVm 199° 57.8

VIXNVm 172 55.2

NVfxVm 234 27.8

NVI{xNVm 206 21.4

1% 8.76

L.S.D.
5% 6.36

L VcVin = i St s st
{] [ == L
iruliferous female paired with viruliferous male.
NVExVm = 77 S 1 70 o el
Non-viruliferous } male paired with non-viruliferous male.
2. TovEiER AR

Total insect number of 5 replication.
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Fig. 12. The latent period of RTYV symptoms in the rice plant as affected by seasons.
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Table 8. The incidence of RTY disease in regrowths from the
second rice crop in the Taichung area.

SR P s Rt
Locality Date of survey No. Hills surveyed % disease hills
%o Jan., 1978 705" 0.7
Chi-Chou Jan., 1979 165 1.2

Fil el Jan., 1978 1139 1.5
Yi-Tsu Jan., 1979 563 16.9

X £ Jan., 1978 1425 34

Tung-Shih Jan., 1979 792 1.5

T fir] Jan., 1978 721 0.3
Shi-Kon Jan., 1979 1050 1.6

10.1 2 IV 2 AR -
Total number of hills of ratoon rice in 0.1 ha.
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Table 9. Test on the gramineous host range of RTYV
FrE A e 1Y IRV ERRG S
Plant species Acquisition Date of back No. insects No. insect
feeding date inoculation to rice tested transmitters
A Al June 10, 1977 June 30, 1977 47 2
Leexsia hexandra A March 10, 1978 April 5, 1978 50 2
May 10, » May 30, 7 28 3
Aug. 12, » Sep.2, # 21 2
%~ B! June 10, 1977 June 30, 1977 41 4
Leexsia hexandra B Aug. 12,1978 Sep. 2, 1978 38 3
o 2 Aug. 22, 1977 Sep. 12, 1977 27 2
Panicam masimum Oct. 7, 7 Oct. 26, » 20 4
Oct. 21, »# Nov. 7, 7 14 2
May 10, 1978 May 30, 1978 26 3
Aug. 12, » Sep.2, 7 24 8

L FERVEPRFR F T V*%A%HHE‘EB%”H’?@

Weeds collected from a rice field of Shi-Kon. A. L. hexandra having broader leavcs, B. L. hexandra having

narrower leaves.

2. FEF I S

Diseased plant obtained by inoculation.
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Fig. 20. Effect of the number of plants per hill on rice transitory yellowing incidence during the 2nd crop
of 1977 in Tung-Shih of the Prefecture of Taichung.
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English Summary

Epidemiological Studies on Rice Transitory Yellowing with Special
Reference to Its Transmission by the Rice Green Leathoppers

The optimal temperature for rice green leathoppers to acquire and transmit rice transitory
yellowing virus (RTYV) ranged from 25°C to 30°C. Lower temperatures (10°C and 157C)
resulted in poor capacity or inability of the insect to transmit the virus. A higher temperature at 35
‘C caused high mortality of test insects. The threshold temperature for insects to transmit RTYV
was 17°C at which a minimal incubation period of 48-66 days was observed. The proportion of
the insects that acquired the virus following an acquisition feeding of 10 min. and 72 hours were
7% and 32%, respectively. Fasting before acquisition feeding was found without significant effect
on transmission ability. More insects became viruliferous when they fed on leaves with
conspicuous symptoms (28.8%) or on diseased plants of susceptible varieties (34.6%) than they
fed on leaves in plants recovered from symptom (3.3%) or on resistant varieties (9.0%). Rice
green leathoppers showed no preference to RTYV disease leaves (7%) over yellow dwarf disease
leaves (75%) or healthy leaves (18%). Each infective individual insect could transmit RTYV to 3
healthy seedlings per day. There was no difference in ability of virus transmission between
Nephotettix cincticeps and N. nigropictus, which transmitted at 24% and 23%, respectively. The
male and nymph were found more efficient to acquire and transmit RTYV than female and adults.
N. cincticeps and N. nigropictus collected from 16 locations on this island were also all able to
transmit RTYV, regardless disease incidence or not for the locations. Percentage of infective
insect vectors ranged from 10-48%. The ability of vector insects to acquire RTYV from disease
plants were also influenced by the seasons when they fed on source plants. Lower ability was
observed during December to March, with 4-10% infective insects, and higher transmission
percentage (20-30%) was observed from April to November.

RTYV had an apparent deleterious effect on its insect vector. The virus caused premature
death of the nymph, shorter life span of the adult and a reduced number of eggs laid by infective
females. The progeny (F1) derived from viruliferous female was more efficient in transmitting the
virus (55-58%) than those derived from a cross involving a non-transmitter female (21-28%). This
suggests the transmission ability being genetically controlled.

The latent period of RTYV for symptoms varied with plant age and temperature at the time

of inoculation. It was shorter when the rice seedlings were inoculated at younger stages or at high
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temperature. Infective vector insects could be found throughout the year. Thus the virus appeared
to overwinter mainly by being carried by the vector. Besides, the ratoon of rice diseased plants
might also play a role in the disease cycle. However, the ratooning ability of diseased plants was
very low. Two species of Gramineous weeds namely, Leexsia hexandra and panicum masimum
reacted as host plant of RTYV. Rice plants transplanted at monthly intervals showed that most
heavily infected plants were those transplanted from April to August, with an incidence of 31-97%
in 1978. Under epidemic condition, a correlation coefficient between the incidence of RTYV
disease in Tainan 5 and the field population of insect vectors was r=0.7883*. Although the
percentage of viruliferous insects fluctuated from season to season, they could be found in every
month druing the year. In 1977, the percentage of viruliferous vectors was high from March to
April and from July to October, with 3-12% and 4-26% active transmitters, respectively, in the
fields of Tung-Shih. The percentage of infective insects declined since December (6%) and it was
at a lowest level (0.6%) in Feburary, just before transplanting of the first crop. The correlation
coefficient between RTYV disease incidence and viruliferous vector population for 1st and 2nd
crops of 1977 and 1978 was r=0.8071%, based on data taken from Tung-Shih, Shi-Kon, and
Chi-Chou. The correlation coefficient between disease incidence of 2nd crop of above localities
and the vector population in June and August was r=0.7972* and r=0.8228%*, respectively, for
1977 and 1978. A positive correlation was also observed between the number of seedlings per hill
and the incidence of RTYV disease which infected at seedling stage with r=0.9504** and
r=0.8546** for the 2nd crop of 1977 and 1978, respectively. In the field, infection with RTYV
occurred mostly during the seedling stage. About 70% in the total disease incidence in the
Tung-Shih area in the 2nd crop of 1977 and 1978 could be accounted for by infection occurring in
the seedling period. Therefore, application of insecticieds to control the vectors at this stage

during the second crop must be considered in order to prevent the RTYV disease incidence.
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Table A. 1. Effect of acquisition feeding temperaure on the transmission of RTYV by N. cincticeps'.

11 () B B R
Temp. Percentage of infective insects
(C) EAlea A= EalE o k) DU AR
Exp. 1 Exp. II Exp. 1T Exp. IV Total
10 0(49)* 0(57) 2.9(70) 2.0(50) 1.3(226)¢’
15 14.7(34) 9.6(52) 9.2(98) 16.0(50) 11.5(234)d
20 15.9(44) 14.7(61) 33.3(100) 20.0(50) 22.0(255)c
25 18.2(44) 19.8(61) 29.0(97) 26.0(50) 24.2(252)bc
30 24.2(62) 20.9(43) 31.0(77) 32.0(50) 27.6(232)ab
35 25.0(20) 23.2(56) 33(86) 45.1(51) 32.9(213)a
CK 0(40) 0(38) 0(40) 0(40) 0
1 [ 1]

Dates for acquisition feeding: Exp. I, Sept. 13, 1977; Exp. II, March 3, 1977; Exp. Il April 3, 1978; Exp. IV, April
9,1978.

2. I R H B
Figures in parenthese are number of test insects for investigation.

3.0 S IR R Al SFERR B RRRE 7T MR SYREE A
Any two means followed by a common letter are not significantly different at the 5% level according to Duncan’s
Multiple Range Test.

B~ ~ N. nigropictus %7 [ﬁﬁﬂ@j‘ ElY ?\Nﬁﬁ%‘iﬂ ]'EENTFJE RN !
Table A. 2. Effect of acquisition feeding temperatures on the
transmission of RTYV by N. nigropictus’.

47 () o %)
Temp. Percentage of infective insects
() o e HEE= ERG o
Exp. I Exp. II Exp. Il Total
10 0(48)* 6.6(76) 8.0(75) 5.5(199) ¢
15 6.0(50) 10.8(83) 16.6(96) 12.2(229) d
20 12.0(50) 20.5(78) 26.7(90) 21.1(218) ¢
25 22.0(50) 28.6(49) 32.6(86) 28.6(185) b
30 26.0(50) 36.7(49) 34.5(93) 33.3(192) b

35 34.5(48) 43.9(66) 40.0(90) 40.2(204) a
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L& |1
Dates for acquisition feeding: Exp. [, May. 3, 1978; Exp. II, Aug. 10, 1978; Exp. Il Aug. 15, 1978
2. BN RO SR
igures in parenthese are number of test insects for investigation.
30D PR R AL SRR BRI T PTE SYR Y
Any two means followed by a common letter are not significantly different at the 5% level according to Duncan’s
Multiple Range Test.

PiFe= ~ BRI Ee G Sl [FREVS ™ B g sf E PR O s VR 3 :

Table A. 3. Effect of rearing temperature following acquisition feeding
on the transmission of RTYV by rice green leathoppers'.

MR BT oW # W D
LIRS (EX) % of infective insects Incubation period (days)
.Test Rearlr:g temp. kiR - ~ e SR SHER Ty
insect () Exp.1  Exp.1I Total Exp. I Exp.ll  Average
) 20 1206502  17.6(34)  14.3(84) 31.7(28-34)° 35.7(26-42)  33.7
,§ 25 34.0(50)  35.334)  33.3(84) 16.3(12-22) 13.3(10-16) 14.8
E’ 30 37.8(45)  36.7(30)  37.3(75) 10.1(6-12) 11.5(8-16) 10.8
; 35 432(37)  48.1(27)  45.3(64) 8.9(6-12)  7.9(6-10) 8.4
CK 0(39) 0(40) 0 - - -
" 20 27.540)  35.0(40)  31.3(80) 28.3(22-46) 28.7(18-46)  28.5
=
g 25 37.5(40)  35.4(48)  36.4(88) 13.7(8-22) 13.1(6-20) 134
E‘) 30 36.3(44)  44.7(38)  40.2(82) 8.9(6-14)  9.3(6-14) 9.1
;. 35 3.3(39) 34.432)  33.8(71)  7.5(4-10)  7.7(6-10) 7.6
CK 0(40) 0(39) 0 - - -
1. & F Y

Dates for acquisition feeding: N. cincticeps (Exp. 1, April, 1977; Exp. II, July 31, 1977). N. nigropictus (Exp. I,
July 12, 1978; Exp. IT Aug. 9, 1978).
2. FR N RO S
igures in parenthese are number of insects tested.
3, iﬁ?“} P I

igures in parentheses idicate range of incubation period.
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Table A. 4. Effect of fasting time on the transmission of RTYV by rice green leafhoppers'.

LA moow # fn k
&) E\ﬂ]:) Percentage of infective insects
Fasting N. cincticeps N. nigropictus
time —n —n . =n — — o= = =b — =b - - ETR=
(hour) R R - = OVEE AR ST - = VG
our

Exp. I Exp. I  Exp. I Total Exp. I Exp. I  Exp. I Total

0 26.1(46)  22(50)  25(48) 24.0(146) 20(50)  38(50)  10(50) 22.7(150)
1 24.5(49)  34(50)  38(50) 32.2(149) 30(50)  30(50)  34(50) 31.3(150)
2 143(49)  30(30)  30(50) 28.7(129) 18(50)  34(50)  37(50) 28.7(150)
3 23.9(46)  16(50)  30.4(49) 23.8(143) 16(50)  36(50)  24(50) 25.3(150)
CK 0(40) 0(40) 0(39) 0 0(40) 0(40) 0(40) 0
1t 1]

Dates for acquisition feeding: N. cincticeps (Exp. I, Feb. 28, 1978; Exp. II, April 3, 1978; Exp. III, May 4, 1978); N.
nigropictus (Exp. I, April 3, 1978; Exp. I, May 4, 1978; Exp. 111, July 3, 1978).
2. IS SR

Figures in parenthese are number of insects tested.

Wif=r ~ N. cincticeps 2V 27 [l 7 PRSI RE A S5l (07 e O sy 28 :

Table A. 5. Effect of symptom severity of diseased plant on which
N. cincticeps fed on the transmission of RTYV',

Qi R

Percentage of infective insects

Symptom severity

of diseased plant G R B = AT

Exp. 1 Exp. 11 Exp. Il Total
A 3.3(60)° 5.4(93) 0(58) 33¢!
B 13.3(60) 18.3(82) 6.6(60) 1340
C 28.3(60) 38.0(50) 22.4(67) 28.8a
D 25.0(60) 20.2(99) 51.7(60) 30.1a

CK 0(40) 0(39) 0(40) 0

L& |1

Dates for acquisition feeding: Exp. I, May 26, 1978; Exp. II, May 30, 1978; Exp. III, July 5, 1978.
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: '["‘}fiﬂﬁﬁﬁ o Diseased plant showing rceovery.
VR B, - Upper symptomless leaves.
TN Vﬁ PR B4 o Lower leaves with aparent symptoms.
t AfEE - Diseased young seedling.

CK D Zi?ﬁéﬁPE', L lﬁi = 7 ELEf - Insects fed on healthy plant to serve as control.

T RS T E
igures in parentheses are number of insects tested.

A IR D IS R G SR R T AT SYeREH

Any two means followed by a common letter are not significantly different at the 5% level according to

Duncan’s Multiple Range Test.

UQw >

fffA+ ~ N. cincticeps 2V &7 [fil ]ﬁ#ﬁg"’f‘ PR PRSI [V iR VYR

Table A. 6. Effect of rice varieties as virus source plant on the
transmission of RTYV by M. cincticepsl.

Sk g # o o3  F

Percentage of infective insects

Varieties of disease

Exp. I Exp. I Exp. 1II Total
B459b-PN-132-8-3-15-4 10.0(50)2 10.4(48) 8.5(47) 9.0(155) d?
BR-52-82-3 13.2(38) 16.0(25) 11.4(35) 13.5(98) cd
IR1480-116-3-3-3 25.0(48) 24.1(58) 16.7(54) 21.9(160) b
Tainan 5 14.0(50) 22.7(44) 22.4(45) 20.4(139) be
Taichung San 3 16.6(48) 18.2(55) 27.3(55) 20.9(158) b
TN 1 30.6(49) 36.4(44) 37.2(43) 34.6(136) a
1.8, P13

Dates for acquisition feeding: Exp. I, June 19, 1978; Exp. I, July 21, 1978; Exp. III, Aug. 24, 1978.
24595 BB F R
Flgures in parenthese are number of insects tested.
4 Efp = TR 3o s 2 Temd EORRTE 5T Al U 5%k A
Any two means flollwed by a common letter are not significantly different at the 5% level according to
Duncan’s Multiple Range Test.
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Table A. 7. Comparson of two rice green leathoppers for ability to transmit RTY V',

B N. cincticeps N. nigropictus
ekl e VI T o VI
Exp. No. % of infective Incubation period % of infective Incubation period
insects (days) insects (days)
Bl 28.6(56)* - 28.6(49) -
Exp. 1
B0 26.8(56) - 24.5(49) -
Exp. I
Ealeoey 11.3(62) 21.1(14-28) 17.1(70) 20.5(12-23)
Exp. III
Bl 30.6(62) 19.9(8-31) 24.5(53) 18.5(10-26)
Exp. IV
P AR 24.15(57/236) 20.19 23.0(51/221) 19.44
Total
1. & F Y

Dates for acquisition : Exp. I, July 15, 1977; Exp. II, March 10, 1978; Exp. III, May 17, 1978; Exp. IV, July 15,
1978.

2 S Al

igures in parenthese are number of insects tested.

i 7~ N. cincticeps T [FUFE U 3tES 020 e

Table A. 8. The transmission ability of N. cincticeps for RTYV in different developmental stages'.

B 1-3 56 # 4-5 BT Y B
ST 1-3th instar 4-5th instar Adult
O T R T R T
Exp. No. % of infective ncubation % of infective ncubation % of infective ncubation
insects period (days) insects period (days) insects period (days)
I 20.0(40)> 13.0(6-20) 22.4(45) 13.2(8-22) 5.4(37) 13.5(10-15)
11 10.7(75) 14.3(6-26) 18.8(64) 14.8(8-26) 12.7(55) 13.4(5-19)
I 45.2(73) 15.9(8-30) 43.4(76) 13.3(6-30) 20.0(75) 13.4(6-20)
v 24.0(50) 14.5(12-19) 19.6(51) 12.8(9-16) - -
A% 18.8(48) 14.7(12-20) 17.9(39) 15.5(13-20) - -
VI 22.9(48) 12.3(10-17) 42.6(47) 13.6(10-20) - -

Total  24.25(81/334) 14.62 28.88(93/322) 13.65 14.37(24/167) 13.97

1. &, 1Y
Dates for acquisition feeding: Exp. I, Fed. 28, 1977; Exp. II, March 18, 1977; Exp. II1, April 11, 1977; Exp. 1V,
July 23, 1977; Exp. V, Aug. 10, 1977; Exp. VI, Sep. 22, 1977.

2. AT R B A

Figures in parenthese are number of insects tested.
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Table A. 9. Seasonal changes of RTYV disease incidence and the population deasity of rice green
leathopper in the field (from 1977 to 1978).

Lo s B oo - W
%E{E 1] Tainan 5 TN 1
Trans- AT I
planting % yﬁ W JTEJ ggayzf fE)rg\T R&é yﬁ b JTEJ E}Sayf onrghr
fime . Plsease N?' vector symptom . I?lsease N?' vector symptom
incidence, % insects incidence, % insects
appearance appearance
Jan., 1977 5.97 21 55 4.55 20 55
Feb. 2.05 95 35 2.73 91 42
March 18.18 414 35 4.41 249 42
April 13.29 78 38 16.61 69 38
May 11.20 14 26 7.38 12 20
June 11.27 4 21 3.88 17 21
July 13.49 11 18 2.72 9 18
Aug. 11.64 17 21 2.33 31 21
Sep. 3.43 58 24 2.35 75 24
Oct. 0.22 15 35 3.59 24 35
Nowv. 0 12 - 0 13 -
Dec. 0 0 - 0 0 -
Jan., 1978 0.72 5 56 0.92 5 63
Feb. 15.61 38 43 4.74 44 43
March 18.5 128 39 9.08 130 32
April 43.8 126 37 34.52 134 37
May 97.96 266 23 92.82 172 23
June 71.30 20 16 70.66 17 16
July 49.23 53 15 29.61 95 15
Aug. 30.67 10 17 20.01 11 23
Sep. 11.33 52 20 9.21 56 20
Oct. 7.38 43 30 9.62 46 30
Nowv. 1.20 11 56 2.06 7 42
Dec. 0.2 5 63 2.0 4 63

L JoRER -V BRI gl 20 )
Total number of insects from 9 surveys, each by 20 sweeps.
2. T L R R

First appearance of disease symptom at days after transplanting.
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Table A. 10. The percentage of overwintering leathoppers transmitting RTYV.

Euf] B L 5 L AT B

-~ o7 =% - o o Y
- %!l‘ a1 L”ﬁf@@ﬁlr R EEE % T FLERER %%ﬂ_
) ) No. transmitter/No. insects tested Location of insect
Locality Inoculation data - _
Y 8 Adult + £ Nymph collection
Jan., 1977 0/358, 0% 0/278, 0% Weeds and ratoon rice
Feb., 1977 4/367, 1.1 0/60, 0 seedling nursery bed
Dec., 1977 31/298,10.4 0/141,0 Weeds
W Jan., 1978 3/335,0.9 0/162,0 weeds
Tung-Shih Feb., 1978 7/537,1.3 0/122,0 seedling nursery bed
Dec., 1978 4/360, 1.1 0/141, 0 weeds
Jan., 1979 2/398, 0.5 0/98, 0 weeds
Feb., 1979 0/338, 0 0/35,0 seedling nursery bed
Dec., 1976 12/194, 6.2 7/256, 3.1 weeds and ratoon rice
Jan., 1977 33/378, 8.7 0/65, 0 weeds and ratoon rice
Feb., 1977 1/223,0.4 0/51,0 seedling nursery bed
. . Dec., 1977 27/282,9.5 0/170, 0 weeds and ratoon rice
o ) Jan., 1978 9/350, 2.6 7/201, 3.5 weeds and ratoon rice
Shi-Kon .
Feb., 1978 0/304, 0 0/85,0 seedling nursery bed
Dec., 1978 1/383,0.3 0/161, 0 weeds
Jan., 1979 1/198, 0.5 0/64, 0 weeds
Feb., 1979 1/277,0.4 0/41,0 weeds
Dec., 1976 8/313,2.5 5/148,3.4 weeds and ratoon rice
Jan., 1977 0/338, 0 0/60, 0 weeds
Feb., 1977 0/219,0 0/54,0 seedling nursery bed
z " Dec., 1977 1/282,0.4 0/220, 0 weeds and ratoon rice
K. Jan., 1978 1/360, 0.3 0/184, 0 weeds
Shi-Chou
Feb., 1978 2/352,0.6 0/75,0 weeds
Dec., 1978 1/391, 0.3 0/39,0 weeds and ratoon rice
Jan., 1979 1/355,0.3 0/47,0 weeds
Feb., 1979 0/175,0 0/41,0 seedling nursery bed
- " Jan., 1978 3/145,2.1 0/16, 0 weeds
=\
f ) Dec., 1978 17/552, 3.1 3/191, 1.6 weeds
Yi-Tsu
Jan., 1979 9/379, 2.4 0/150, 0 weeds




AR SR B PR I3 I R 55

I~ ~ el B PR FIIRREREN DR YR TR )

Table A. 11. Analysis of monthly field collections of rice green leathopper from Taichung area for natural
population and for ability to transmit RTYV (Chi-Chou).

b H B PR REHS (100 AR 80
No. insects analyzed Natural population density
R& E‘jf fei] 5y T (insect no. by 100 sweeps)
Time of Adult Nymph
collection g Gy ik & Br  opma P B ¥
No. % trans- No. % trans- Adult Nymph
insect mitter insect mitter
1976
Oct. 317 28.4 245 20.8
Nov. 287 28.6 240 10.4
Dec. 313 2.6 148 34
1977
Jan. 338 0 60 0 153 4
Feb 219 0 54 0 26 0
March 227 4.0 145 1.4 2 0
April 305 5.9 47 0 9 0
May 380 1.3 130 0 58 8
June 336 2.4 181 0 90 23
July 349 8.9 45 0 372 0
Aug. 291 11.7 30 0 7 0
Sep. 372 6.7 156 0.6 56 2
Oct. 374 2.1 340 0 370 206
Nov. 330 0 243 0 243 38
Dec. 282 0.4 220 0 136 13
1978
Jan. 360 0.3 184 0 52 2
Feb. 352 0.6 75 0 5 0
March. 234 0 260 0 7 5
April. 340 1.2 44 0 32 1
May. 391 0 37 0 33 0
June. 396 0.5 113 1.8 282 2
July. 397 9.1 25 0 97 0
Aug. 284 2.5 45 0 25 0
Sep. 287 4.9 79 0 12 0
Oct. 191 2.6 281 1.4 14 17
Nov. 344 1.5 72 0 52 6

Dec. 391 0.3 39 0 64

\S]
3




56 L e e e

Pt = gl B SRR B W MR AL S R )

Table A. 12. Analysis of monthly field collections of rice green leathopper from Taichung area for natural
population and for ability to transmit RTYV (Tung-Shih).

A AT oE B PR RS (100 AR #80)
No. insects analyzed Natural population density
& E‘jf fe] 5y T & (insect no. by 100 sweeps)
Time of Adult Nymph
collection g pr Wk M B B W # ) #
No. % trans- No. % trans- Adult Nymph
insect mitter insect mitter
1977
Jan. 358 0% 278 0% 93 48
Feb. 367 1.1 60 0 55 10
March. 247 5.3 123 1.6 3 0
April. 269 8.6 126 4.7 8 1
May. 373 0.8 70 0 125 3
June. 355 2.8 340 0 195 89
July. 455 5.5 183 0 132 92
Aug. 169 8.9 104 1.9 12 0
Sep. 847 23.7 333 3.3 131 84
Oct. 325 15.7 134 1.5 132 40
Nov. 266 3.8 192 2.0 23 7
Dec. 298 10.4 141 1.4 44 15
1978
Jan. 335 0.9 161 0 26 9
Feb. 537 1.3 122 0 0 0
March. 244 0.8 240 0 3
April. 295 0.3 110 1.8 38 0
May. 542 0.6 136 0 59 2
June. 396 0.8 150 0 73 16
July. 592 4.4 34 0 179 6
Aug. 75 10.7 125 0 0
Sep. 234 7.3 42 0 6
Oct. 293 1.0 75 0 68
Nov. 316 0.3 116 0 57 41
Dec. 360 1.1 140 0 40 91
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Table A. 13. Analysis of monthly field collections of rice green leathopper from Taichung area for natural

population and for ability to transmit RTYV (Shi-Kon).

57

-

7]

Proofh B

No. insects analyzed

PR E (100 AHFAED

Natural population density

R& E‘jf fe] 5y T (insect no. by 100 sweeps)
Time of Adult Nymph
collection g Gy ik & Br  opms P B ¥
No. % trans- No. % trans- Adult Nymph
insect mitter insect mitter
1976
Oct. 480 3.5 158 5.1
Nov. 263 479 204 13.0
Dec. 194 62 256 2.7
1977
9.0
Jan. 378 0.5 65 0 415 14
Feb 223 35 51 0 69 1
March 260 6.6 180 1.1 65 29
April 320 8.0 72 2.7 43 0
May 388 115 45 0 113 0
June 313 44 226 2.2 68 19
July 550 8.7 87 0 18 2
Aug. 242 145 93 1.1 57 2
Sep. 719 8.5 135 8.1 98 12
Oct. 223 73 202 3.9 99 52
Nov. 286 9.6 245 0 234 166
Dec. 282 170 1.8 106 10
1978
Jan. 350 2.6 201 3.5 39 7
Feb. 304 0 85 0 28 3
March. 376 0 212 0 43 11
April. 399 1.0 136 0 50 6
May 284 0 150 0 59 1
June. 400 2.2 158 0 53 6
July. 321 0.9 58 0 73 1
Aug. 218 0.5 70 0 50 0
Sep. 168 0 78 0 3 0
Oct. 292 1.0 62 0 27 5
Nov. 271 0 214 0 41 33
Dec. 388 0.3 161 0 39 46




58 B B B S P

At M IR S R TR T B ()
Table A. 14. Effect of planting density of rice plant on the incidence of RTYV disease in Tung-Shih,

Taichung.
fd Vﬁ = Disease incidence, %
L | MOOE HORC R Sk 7 By WO pe iF
Croping season Infected at seedling stage Infected at tillering atage
1 4 7 1 4 7
1st crop, 1977 0.9 1.2 1.75 0.62 0.59 1.21
2nd crop, 1977 17.0 442 60.2 23.1 17.5 12.6
1st crop, 1978 0.22 0.27 0.42 0.91 0.75 0.29
2nd crop, 1978 8.0 20.4 31.6 5.5 8.0 9.42

L SESE
Number of seedling per hill.

GESERNICE L ST TG S L e A o LR T

Table A. 15. Correlation between the incidence of RTY'V disease from infection at tillering stage and the

vector density in the field.

WorE A B (5 T e R B T B
Croping season Total insect number Number of adult Number of nymph
(nymph & adult)

1977

1st crop 0.6425 0.2459 0.7451%*

2nd crop 0.8612** 0.4064 0.6729*
1978

Ist crop 0.3983 0.4344 0.3780

2nd crop 0.1539 0.8288** 0.6496

worr YR 5% 1% i
Significant at the 5% and 1% levels, respectively.
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Table A. 16. Correlation between rice planting density. (1,4 and 7 plants/hill) and the incidence of RTYV

disease infected at different rice growing stages.

wore

S S

Infected at
|

Croping season
SR
Seedling stage

by

s Be W

Tillering stage Whole stage

1977
1st crop 0.6378 0.6992* 0.8388**
2nd crop 0.9504** 0.6434 0.9187**
1978
Ist crop 0.3454 0.2834 0.0992
2nd crop 0.8546** 0.6906* 0.8267**
s n ST 5% 1% i
Significant at the 5% and 1% levels, respectively.
fithed =~ FIRREE SR 302 A (SR 66-67 )
Table A. 17. The levels of RTYV disease incidence in the field from 1977 to 1978.
1977 1978
& %!T ST B (e 5T B (e ST HA (e =
Locality 21— W= 21 W= 23— H| 93 W=
Ist crop 2nd crop 1st crop 2nd crop
W 5 2.04% 58.54% 0.86% 27.6%
Tung-Shih
T fir] 20.0% 21.41% 2.9% 2.3%
Shi-Kon
e A 1.37% 23.9% 0.2% 8.6%
Chi-Chou
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Table A. 18. Estimated infection period of rice with RTYV disease at various rice growth stages under the
field condition (Tung-Shi, 1977)".

WISl ORGSR SR T
Crop Time of symptom Estimated infection Disease incidence, % Index (%)
appearance (days after period’
transplanting
40 Seedling and early 0.38
stage after transplanting } 1.28 62.7
Ist crop, 50 " 0.90
19772 60 Tillering 0.19 }0‘43
70 " 0.24 21.1
90 Booting 0.33 16.2
A F Total 2.04
25 Seedling 11.54
30 Seedling and early . 17.72 40.62
Stage after transplanting 69.54
35 " 11.36
2nd crop, 45 Tillering 345
1977 50 ” 2.14
55 " 2.04 16.77 28.71
65 Full tillering 4.74
75 " 4.4
85 Booting 1.02 1.75
A Total 58.41
1 1

Transplanting date: For 1st crop, March 2, 1977; 2nd crop, July 28, 1977.
2. 37 WERRRRI] L g 5 50aE
Average air temperature of 1st crop during experimental period: March, 20.1°C; April, 24.5°C; May, 25.9C.
3. B
AR L 98 ST B
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The infection period is estimated on the bases of the following observation:
1)Latent period for symptoms in the rice plants which were inoculated before transplanting and transplanted
simultaneously with the test plants in the same field plot.
2)Latent period for symptoms in the rice plants inoculated at different times and at different growth stages (Fig.
12&13).



