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ABSTRACT

Yellow tea thrips, Scirtothrips dorsalis Hood (Thysanoptera:
Thripidae), is regarded as a key pest on citrus fruits in tropical or
subtropical regions in South-East Asia, and is estimated to be increased
by global worming. In Jeju Korea, the damage of this pest is expected to
increase as subtropical weather condition is intensified in the future. Thus,
this study was conducted to construct an oviposition model of overwintered
S. dorsalis for the population model. The fecundity and longevity of
overwintered S. dorsalis were examined at constant temperatures in the
laboratory, and also population abundances were surveyed in the fields.

Overwintered S. dorsalis adults showed activity during early to late
April. New adults (the 1st generation) were observed from early May to
late May followed by the 2nd generation adults in June, and thereafter
generations were largely overlapped. Egg populations from overwintered
females occurred between early April and mid May with peak occurrence
in early May. The first larval instars were fist observed in late April, and
they occurred until mid May.

The results of ovipostion experiment for S. dorsalis indicated that
the temperature affected adult longevity, survival, and fecundity. Overall,
the longevity decreased as the temperature increased and the female adult
developmental rates (1/median longevity) were well described by Erying
model, and were used to calculate the adult physiological age. The lower
threshold temperature for female adults of S. dorsalis was estimated 9.4C.
Total fecundity was the highest at 21°C, and then declined steadily
thereafter. The relationship between total fecundity and temperature was

well described by a nonlinear equation. The cumulative age—specific
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oviposition rate was well described by the Z2-parameter Weibull function.
The overall adult survival exhibited a reverse logistic curve. Three
temperature—dependent components, total fecundity, age-specific oviposition
rate, and age-specific survival rate, were incorporated into the oviposition
model. Also, stage transition model of eggs was developed using the
development rate model and distribution model of the development time of
eggs. The oviposition model incorporated with the egg transition model.
was simulated to predict egg population. Oviposition model simulation well
described the field occurrence patterns of S. dorsalis egg population.
However, model outputs predict the actual egg population with a 4d delay.
The sensitivity analysis of model outputs was conducted by changing the
physiological age of overwintered S. dorsalis females between 0.0 and 0.4.
The results showed that fitting ability of the model outputs increased
when the physiological age was subjected between 1.0 and 2.0. With a
compensatory initial physiological age of 0.1645, the oviposition model could
predict reasonably the egg laying time of overwintered S. dorsalis.
Consequently, the present model should be useful for spraying time
targeting on the 1st larval population in grapevines and green tea farms in

early season, as well as for constructing population model of S. dorsalis.
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I. A &

B 5Z A9 2 (Scirtothrips dorsalis Hood)= % | ¥ 2 & (Thysanoptera)
Z A8 ¥ PH(Thripidae)dll £ ZFo 2 100F o9 AES 7testes %
o7 4 dtH(Venette and Davis, 2004) o}A]o} & S Ax| o] HE¥E&}
W o E At AAY, Hobw, M= dRA el 2 HHCABI, 2005 Holtz,
2006). gt A BEEFAHE s EFFFoRE HAFHL 92H(Woo and
Paik, 1971; Woo and Paik, 1972), &2=olA I3= 1993~1996 ¥ %=l A]
2S BHauEAtH(Jeon et al, 2000). AlFolAE= kb 1,400m o]sF A& 9
Frd T O oRA7IFAAM A HAL(Kwon, 1990), #HEelA= 199
6~1998d ZAbel A A E 7155 A THKIm et al, 2000). 71 &<t FHEo] AW
g et BauEurt 2006 ol F- e wRAoR thiAete] Ag J &)

2 3 9gon Hx HAdel Z7stm Yrh(Hyun, 2008). = A Hof =

Aol I E FEHEE Aoz F43+3 A vHOhkubo, 2001, Masui,

2007a). B5FAEY AFo] HEYez Hdss A7lE FH o7 FollA
Azt A 719 Ao A g Masui, 2007a). 4 Shizuok A9 zpr}H-o
A A 784 ABete AR HE] o™ (Tatara, 1994), Masui(2008)

= AALEE ol gdte] 7 WA BAHHIE dZes BES AAD
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Al 39 sholA 49 de e do] wHEvE Bil(Masui, 2007b)RF 9
= ¥ AT ASEAIIF FAA R FEHEA g

= FHobAY ofd) B A $-o #EAdA #dsE
(key pest) sl&=o 2 FHFHZ O™ (Smith and Pena, 2002), A <=1t+3}0
et BAo] Tt ¢ e dMsor FAea I (Kim et al, 2009). FF-
AgF2dstz AFre ofduid 7I57F Astdd wel ol AE dsE
= Ao® AFH Utk wepA 2 A BEETAEY AT 2YEs 4

Hakr) 9% & FROEM UEHF eEW AVEYS FHsL Aurd

e
o
e
E
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7 A

B2 F W 9| (Scirtothrips dorsalis Hood)¥= % ) ¥ ¢ & (Thysanoptera),
Z A8 g I (Thripidae)ol] &3+ FZ=o 2 vkt A E9 a0z delx )
FFolH o2 Neophysopus fragariae Girault, Heliothrips minutissimus
Bagnall, Anaphothrips andreae Karny, Scirtothrips dorsalis var. padmae
Ramakrishna 5°] 7|55 o] lom &Joji 2 Chilli thrips £+ yellow tea
thrips© & %23 QHEPPO/CABI, 2003). ofAlol, &5 9 glBF F3 A
AA el #xsH (CABIL 2005), dolaolAx ® iy A th(Holtz, 2006). W=
o= 1987d A& shetolell A LA JAIL(APHIS, 1994), 19913} 1994 =
2ok FollA AFE vk AT 2 F EATF HA Gt 2005 HAp2 e}
Zzgu Fol AR Aow HWudta JAti(Hodges et al, 2005 Holtz,
2006; Brown and Osbourne 2008). 7|54 & 2 #]=r2] Ao Al 403} 150F ©]
Aol gom, Fatze s, T, 2, 48, S5, W, @0, 7}
Al ficus, 2%, HZ25, SFIMAVEE AR F19], 2 A, S, gaL, d,
B0l 97, 1 L@, A, g, ERHE, ofsjub(Venette
and Davis, 2004) <& E§star Atk
EE5FAHY = 2mm olste] PlAsieo® Al Alde 0.8~1.0mm
9], FAL 0.7~08mm HE=2 FxgTAEY Bo =7|)7F 2 doln
o BEF g e gedeoln drfs SAo® HQlth QtEluE 8d®

1~2482 @2 Ao 3~8342 Aotk (Seal and Klassen, 2005). ™l =

o dolm el T AR} Ytk AR F @ A HE B Aol =
Asa, H% T SRRl 71 @ 4o Ao} ek BReE A 3-840

Aol Wyl o YE e F =@ b go] u U gE
B E £

O = O =
%, 298 %, A

0.075mm, = 0.070mm= ¢} 2}t}(Seal and Klassen, 2005).
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Ay s A1k o
A ol Aed dARE olst®m 7|2o] stAtstH i Bl FH AGE o
qEzos EYS EE AHoMapical bud)olA €&Este Aoz d4HA Utk
(Shibao et al., 1990; Okada, 1981; Okada and Kudo, 1982a). ¥ ¥ X}ojA] 4

A5, 7HA, B o FeE AT Rled 77 64.4%, 16.2%, 12.5%,

’

o

6.6%2 Aoz HIEPTHOkada and Kudo, 1982a). H=3+ A5 7] <ol A
7] B HY9FoRE olFd FFe 11€ UA 129 Wur|E2 HY, o=
e 29 old WHHZIE Ha o] HE® dso] 7MHeskthOkada and
Kudo, 1982a). €545 w3 7o wEafiA™ &ss Alztst=d, 9
e e Ry BT o e =

4d o= o2 Abgety =3 4= 5d S AETH

of Bew AFEHES 39 e Yo oEddn

Tatara(1994) = d-sAt B35S Edeto] AN 5744 = FElaA &5
o AR EHE FREY & FEHA Fevhal etk 9 Shizuok A
AT AE A 7T~84Ad AHRsE Ao HuH oW (Tatara, 1994),
bk oA 6 = 70

(

Masui(2007a) = 5955 9¢ 74 ysks,
o] WA FA7]|7F vEpGTRaL FF T
Aol A oA EEFAEY Ial= T 7|FHAEANA F

dd(elF)ste] FEs= Aoz FAHsa At (Ohkubo, 20015

i)
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Al A4 52750~900DD(850DD) ol 28 24 7] 7k ekt tH(Shibao, 1996). 5=
gk Masui(2008)= &% ahgh B A3t e® 747} 97T 9 33T A 84 TAA]
fxd mE Aik(y)e y=70.67+314.92x9] #A7} dRem, AFA=5

2EEAYUE SHelAY ofdr 2 duy)Fel EAAN BAAF
(key pest) dl& o= FHFH i o™ (Smith and Pena, 2002), #7&s}o]
meh el TS 4 v AFer FASAL Atk F BEFAWU )
AAQAZAES AA L5k 295CR 2718 WA A% Frhete FE

Haow HALLE7F 249C= F4E e e vasta o %

&3 Foz o ZHAHKIm et al, 2009). vl =ol A &G H 2w} HAbL
T2 7v7F 97T 9 265DDE A E38ta, A HAXE -4To|slolA 54 o4 F
FAL 100% AALEACR 7HAAS W vl dREAGolM= A A 18AI 7}
2] #kg-o] 753 th(Nietschke et al, 2008). A& o2 wj= 7] T Z A

A G RS e Aol Thed Aow FAEATH
St BEE2FQEY s ERsEow Hridt. 3 1970d A=
ZA A AFEJS w vy = For HFHA EUtHWoo and Paik, 1971;
Woo and Paik, 1972). F2t=oA = 1993~19961 X ZoA] S HIE
RNom, Lxo] o FHY ATy e FH(EAhHTEe FEee
Ao w deHH(Jeon et al, 2000). AFAA = FeHiF 1,400m o]sf A e
T4, BT, R, 2uE ARG, 3l i, e
i solA s AR A E A HKwon, 1990). ol A= 1996~1998
ZA ) BAROoR JE2HYoH AFS ARE NFAER S259ga, I}
Ao Angk vsE F+= Ao E BuHEJATH(KiIm et al, 2000). kA RF 20061
FA oz thlgste] A v Fa o Ak JsA o
o] F7Fsta ATH(J.W. Hyun, personal communication). &% &8}of whe}

Agrmel ob A 7157F ekl wel el AR vEE € AR d=F
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Table 1. Temperature-dependent development of S. dorsalis in previous studies.

Temperature (C) Host plant Egg Nymph Pupae Total Reference
14.5 Sweet viburnum 26.8 13.0 8.7 28.3 Tatara (1994)
16 Grape 17.2 124 9.9 39.5 Shibao (1996)
17 Sweet viburnum 21.3 9.8 7.3 38.5 Tatara (1994)
19 Sweet viburnum 16.0 8.1 4.1 28.2 Tatara (1994)
20 Grape 12.0 8.1 6.5 26.6 Shibao (1996)
22 Sweet viburnum 12.7 7.0 45 23.2 Tatara (1994)
25 Sweet viburnum 10.5 5.6 2.6 186 Tatara (1994)
25 Grape 7.6 6.4 4.4 184 Shibao (1996)
29.5 Sweet viburnum 7.2 3.7 2.3 144 Tatara (1994)
30 Grape 5.8 44 3.7 139 Shibao (1996)

- 10 -
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Table 2. Longevity and fecundity of S. dorsalis at various temperatures in previous studies.

Temperature Longevity Pre-ovipsition Fecundity %

§C) Host plant (days) (days) (Egg/female) egg hatch Reference

14.5 Sweet viburnum 4.7 4 46 85.7 Tatara (1994)
19 Sweet viburnum 29.3 1 49 80.9 Tatara (1994)
25 Sweet viburnum 23.7 1 41.5 95 Tatara (1994)
25 Green tea 275 - 27.0 - Tatara (1994)
25 Satsuma mandarin 4.0 - 14 - Tatara (1994)
29.5 Sweet viburnum 20.7 1 33 100 Tatara (1994)

No available data.

_11_
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Fig. 1. Seasonal abundances of S. dorsalis on Abuki leaves (A) and green
tea leaves (B) in Namwon, Seogwipo, and green tea leaves (C) in Hannam,

Seogwipo, 2010.
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Table 3. Longevity and fecundity (Mean + SE) of overwintered S. dorsalis females on green tea at constant temperatures

Temperature Longevity Fecundity
(C) ! (Days) (No. eggs per female)
13 9 447 £ 2.21 ab' 31.6 + 1.23 abc
17 10 37.3 + 1.44 abc 41.2 £ 1.06 abc
21 10 28.3 + 1.27 abcd 52.6 + 2.80 ab
25 6 22.0 + 2.24 bed 45.3 + 562 ab
29 3 17.8 + 0.66 cd 426 + 2.16 abc
33 8 99 + 0.31 cd 139 = 0.64 bc

"Means followed by same letters in a

Collection @ jeju

column are not significantly different by Tukey test (2=0.05).
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Table 4. Egg incubation period (Mean + SE) and hatch rate of S. dorsalis females in green tea at constant temperatures

Temi):(ejr)ature n Eg(i;;;()d Egg hatch rate
13 31 2841 + 0.94a’ 0.94
17 60 14.11 £ 0.18b 0.95
21 145 9.73 + 0.08c 0.99
25 80 6.86 + 0.08d 1.00
29 ) 5.14 + 0.08e 0.99
33 44 5.55 + 0.39% 0.48

"Means followed by same letters in a column are not significantly different by Tukey test (2=0.05).
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Table 5. Estimated parameter values for adult longevity completion rate(l/longevity),

fecundity, age-specific oviposition rate, and age-specific survival rate of S. dorsalis

temperature—dependent total

Model Parameter Estimated SEM R

Adult development o 0.00224 0.00020 0.99
(1/longevity)

Jé] 4.99629 2.01368
Total a 52.1083 4.38444 0.87
fecundity

b 21.7636 0.83685

c 8.1195 1.10687
Age-specific K 0.5342 0.00464 0.98
oviposition rate

n 1.4737 0.02813
Age-specific 5 0.9999 0.02060 0.94
survival rate

5 0.1727 0.01852
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Table 6. Developmental threshold temperatures and thermal requirements

for the development completion of S. dorsalis

Stage Regression Lowfthre§hold Thermal )

Equation® R Temp.(C) constant, DD
Eggs v=0.009848x-0.096936 0.99 9.8 101.5
Adult longevity v=0.003529x-0.033194 0.83 9.4 283.4

dy=ax+b where vy is the developmental rate (1/days) and x is the temperature.

b . . .
DDs were reciprocal of slopes of each regression equation.
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Table 7. Estimated parameter values for egg development model and distribution model of development time of S. dorsalis

Model Parameter Estimated SEM R?
Development model p 0.1595 0.02400 0.99
(Lactin 2 model)

T ax 36.9873 1.02705
A 6.2598 0.93393
A -0.0085 0.02230
Distribution model w 0.8482 0.01156 0.92
of development time
(Weibull function) € 8.6938 1.28593
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Fig. 3. Oviposition frequency distribution of overwintered S. dorsalis
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Fig. 9. Sensitivity of model outputs to physiological age state of
overwintered females of S. dorsalis. The physiological age was increased

from 0.0 (original) to 0.4 by 0.1 scale.
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