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ZEsz (Ipomoca aquatica Forsk) FEHe(ER}
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(Convolvulaceae) iH3Z/EY) > Ji4 Water spinach
OTRIESE ~ 22058 ~ 23 - RIRSE ~ B35~ B3 -
EESE > R—F NS FAEEMEY) (Yang et al.,
1999; Liou and Lin, 2005) - &t & Tk
& RSB - BN - rlm AFR%: (Lin
et al., 2004a) - 2014 FRIETEPTEETZ EGEHE
SEtiEdR c REERR 35,026 AN 0 FE(HE
746,763,000 j&. (Council of Agriculture, 2014) -
ERTEFRCUEHIUE ZEX/ e

&
(Chaetocnema confinis Crotch) - KB EE S L

H
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SRR A RT - h R 0 BOREH LS REUTAIES B

(Aspidomorpha miliaris (Fabricius)) K HEEREE
&2 (Chaetocnema confinis Crotch) ; 5l H 2 /N
& H W (Orgyia postica Walker) ~ &} &l X &
(Spodoptera Fabricius) K & #
(Bedellia ferenodes Meyrick) ; £l H 7 $REEK £
(Bemisia argentifolii Bellows & Perring) - #kiiF
(Myzus persicae (Sulzer)) K B % & %
(Acanthocoris sordidus (Thunberg)) ; 25 H > Jig
TEMRIEE (Dendrothripoides innoxius (Karny)) ;
W 2E R R (K E W (Tetranychus kanzawai
Kishida) (Chiu et al., 1978; Shih, 2000 a, b; Lin
et al., 2004b) -
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(Terebrantia) ~ &(EF} (Thripidae) - fUR&] 5 &
(Dendrothripoides) » YEAARER - BEE£E - E
R ~ RS - B - HrERE R - FR2kPEEE ~ HAS

FE =& (Kudo, 1992; Cecilia, 1994; Mound
and Marullo, 1996; Yang, 2005; Chen et al., 2006;
Mound and Azidah, 2009; Mound and Ng, 2009;
Mirab-balou et al., 2011; Tillekaratne et al.,
2011; Goldarazena et al., 2012; Wang, 1994,
2012) » HF FHEYE?Z - GahEfert - Rskt
(Bombacaceae) ~ 12fdF} (Sterculiaceae) - FHEF}
(Rubiaceae) - 2 2:F} (Scrophulariacea) - RKAF}

(Gramineae) ~ 7 £f  (Solanaceae) -~ % F}
(Compositae) K ==F| (Moraceae) % (Wang,

2012) Hep £ 2 HEfE(CR 2 H# (. Batatas (L.)
Lam.) ~ Z47E (. nil (L.) Roth.) KzZEY » HES
Fe i IS BERR ~ TEA S KB EEUE A REE R B
TEW SRS PR HEBRgEI 5 EH
e inE E (Shih, 2000a) -

FEAEHSR & & AR V)2 R AR REERAH ST EOfY
W R HENE EJERIHE T #ELUT #
HATEENW » WEITHEAREYEER » DR
HEEE F 5% -

MHER T A

— ~ fitElE R

E 5 B & A 5 40 = O B R R R oK RO =
(22°38'37.4"N 120°36'44.8"E) 7 H i85
LEsEE S K E 2 S HhHaYETEH S - BN
20 ~ 25~ 30°C =M » FHENRE K 70 £ 10% K
JeAEEA 12D © 12L Z YA R o A=
=REAE - (E R BEeaRFIRET -

s AEER THECMRAR R BRI RS RE

HUE & F Y 26°C A RAEF 2 HEfCHRl &l S &
> BN EAMRN (micrometer) 7 B 5E
(Ziess Discovery V8, Wetzlar, Germany) #{T&
- f7 1% S s RS R RIS H - SRS
EISFEEIEN RS NI D= SR it A

BEM TR 2 SESEEERL A AR 3 x 3 cm » fH
B BROR LA BN A 6 cm MIERFRILF -
H el bhan i e P RkE W b —# s a T E
fE - WorHIEEE R 20 ~ 25 ~ 30°C =fEE R - HHE
IS Fs 70 £ 10% S E#EHH 12D - 12L 2 4B RAEIN
24 h BIZL B FRIHEEEHY -
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i 20 ~ 25 ~ 30°C BB F 1R Z MR AL &
RN PAZESEEE R HH D - 5 24 h BRI F ik
R - FUNRER > STREHBHMER B TSR
{EONES - B 2R EEORIR SRR Sy Alhy 7212~ 15d
RN T5% I EEE R AL 7t 24 h (Rt #E
R CONEL > SECsk AN AT « U ~ EUNTR
W~ ey - FHENE k—LWEINE -

Pu ~ &t

ENEE S (K el oSy e =) N = E -
25 HE - SEERLL SPSS (Statistical Products
and Services Solutions) #xfaifE{ TR B
Tukey’s fg e A AN EEMR &3 5/ - Fan k.
ENERARER N EGEEEEER (P <
0.05) -

A~ RS

S T e 2 EVESLER L Chi and Liu
(1985) J¢ Chi (1988) i il-#i HARA 14 Ak e 3 5
K754 (Huang and Chi, 2013) » 2L TWOSEX-
MSChart #x g8 (http://140.120.197.173/Ecology/
Download/Twosex.rar).(Chi, 2015) #1757 > 5K
SR I93 B R AT RIER 28 B aih|
FiiR (age-specific survival rate, [,; x Fygaig)
eI B IER (age-specific fecundity, my) - # i HA
ZE{H (age-stage specific reproductive value,
V) » WA H#HE#EE (bootstrap) EEHIEE 10,000
K53 TWOSEX-MSChart (B £ aEEE /&
(population parameter) (Polat Akkopri et al.,
2015) » HIEANEWIE 2R r (Intrinsic rate of
increase) * JFZ5EH*R Ro (Net reproductive rate)
X firi s> A (Finite rate of increase) kK —tH{CFr
L HCHER] T (Mean generation time) ZEf
SEH{E (mean) Fr HfE#Es= (standard error of
HETEATA MR

>Xa

mean) °
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i EEE TN - TR S SR CR
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x=0
= =~ FEEE T RIS EE
1420 ~ 25 } 30°C =fADR T > BE(CHORIADS
r - (&) {575 s 86.3 - 85.2 B 96% » BEUTRHIBHALL
r SRR PR LRIER - HLRY 30T EHIE R
96% - > 20 ~ 25 2 30°C T » ONHAST Al /& 13.5 ~ 9.9
e | R 5.8 H s PL20CHEE » 30°CRAE - i 2.32
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P - a0y R VU(EECH - ONRIRB & > BIE
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&x— 25CEmR FHE EMRIZ HEnt & hHRgg R 2 K/

&2 % o EEd L BT R R R & o Ui
“iEaiiE  HalEEE HEEL 200K
30CHES ~ AE=TEE I~ > FHUNEEH E R EFT iR
R4y Ak 54.1 ~ 30.1 & 17.4 H » 4% Tukey’s &
ENTR R ER S 2 3 B BB E 2 R
HEg s N R LI A Sz &2 -

=~ FRIBEEHFELRRANS RES o R BH T2
2
£ 20 ~ 25 Jz 30°C =FEM T > BE(LHeRI&TRE
ZEUIATHALL 20C (3213 H) RiE - 1 25T

Table 1. Body sizes (mean * SE) of Dendrothripoides innoxius at various developmental stages at 25°C

Length (mm) Width (mm)
Stage N

(Mean = SE) (Mean = SE)
1% nymph 84 0.52 + 0.058 0.13 = 0.027
2" nymph 64 0.75 = 0.061 0.20 £ 0.014
3" nymph 38 0.96 = 0.047 0.22 + 0.018
4™ nymph 36 1.00 = 0.035 0.22 + 0.019
Adult 33 1.05 + 0.048 0.22 + 0.019

R TRIBEHEIEHRIEBRAAPE BB 2E
Table 2. The developmental durations (days, mean + SE) of the immature stages of Dendrothripoides
innoxius at various constant temperatures

Temp. Developmental duration (days)(mean + SE)

(°C) Egg 1% instar 2™ instar 3" instar 4™ instar Total
20 13.5 £ 1.5a* 8.0 x2.0a 19.3 £ 5.9a 4.5+0.9a 8.5x21a 54.1 + 5.3a
25 9.9 +1.5b 3.9+ 15b 9.6 £ 3.2b 2.3 £0.8b 4.3+1.3b 30.1 +4.1b
30 5.8 £ 0.5¢ 2.7+0.7c 3.9 = 0.6¢c 1.9 +0.5b 2.9+0.7c 17.4 £ 1.2¢

* Means with the same letter in the same column are not significantly different at the 5% significance
level according to Tukey’s studentized range test.
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Table 3. Oviposition periods and adult longevity (days, mean + SE) of Dendrothripoides innoxius at various
constant temperatures

Temp. (°C) n Preoviposition Oviposition Postoviposition Longevity
20 30 32.13 + 16.37a* 10.78 + 13.55a 11.97 + 11.71a 52.10 + 26.59a
25 33 6.44 + 2.81b 19.52 + 3.33b 8.93 £ 3.21b 29.85 + 12.42b
30 32 5.22 + 3.33b 11.56 + 5.81a 1.66 + 1.43c 18.44 + 4.68¢

* Means with the same letter in the same column are not significantly different at the 5% significance
level according to Tukey’s studentized range tests.

x® TRER FHIEEHREIFZENERE
Table 4. The fecundity (mean = SE) of Dendrothripoides innoxius at various constant temperatures

Temp. (°C) n No. eggs / female / day Total no. eggs / female
20 30 0.04 + 0.04a* 3.10 + 3.13a
25 33 0.44 + 0.15b 10.26 + 2.67b
30 32 1.23 + 0.61c 24.25 + 12.03c

* Means with the same letter in the same column are not significantly different at the 5% significance
according to Tukey’s studentized range tests.

KA TEAEMRIBISKRTEER FZERTE

Table 5. The population parameters of Dendrothripoides innoxius at various constant temperatures

Temp. (°C) r R, A T
0.0063 1.79 1.0063 92.30
20 (0.0025)* (0.39) (0.0025) (4.28)
0.0299 3.75 1.0304 44.07
% (0.0052) (0.61) (0.0054) (0.95)
0.0996 14.11 1.1047 26.58
%0 (0.0058) (2.11) (0.0064) (0.32)

r: Intrinsic rate of increase. Ry: Net reproductive rate.
J: Finite rate of increase. 7: Mean generation time.
* SE (standard error) is estimated by using Bootstrap method.

(6.44 H) F 30C (5.22 H) [HEBAE MR FEIN P ~ ARt R EREE T B

JHEL 25°C 2 19.52 Higfx - 8120 Jz 25 CH B A REFEREHWIEEREX DI > K
MR FEONMERIISTHI R 11.97 ~ 8.93 % 1.66 [ BEFETRRIAL S < St il iFE R () ~ BAEIE
IRl 20°C 2 52.10 H AfE » 30°C >~ 18.44 R (my) ~ BIHAE (Vo) » WIEEIER (r) ~ 3%5H
H Ry > BURH SR g HEE LTS A 4 K (Ro) ~ &M (1) F—tEARTFR Pt A
RS (k=) - BEiaEH PIEINED 30T il (1) - IR SRR () "X HEt
Z 1.23 R Fsizs » 20CHEHE 0.04 i FlE—4 PECRI &S 20 ~ 25 #130°C oy RlIfES: 10 ~ TH14 H
HAEEDNEIRLL 30°C 2 24.25 K Ry % 1 20C—24& Z G R — e dadb BT BB YRR 52 7Y 25°C 26 10
fEE T 3.1 K - AT 8 (2% > 25 C—4:Hl HE - O~ —fie e s A EEBAVIE © 12 30C
7E T 10.26 fir - 4% Tukey’s fREZE/IHT (0 = 0.05) - % 10 i H ik e =i sa A EERAVIRE  BURE
FonEH S BAEENER > BURBERETSE FORETTE SRR SR S IR H AR
DN E SRR S R - R -
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Age-stage specific survival rate of Dendrothripoides innoxius at various constant temperatures.
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Fig. 2. Age-specific survivorship (I), fecundity (my) and net maternity value (vx) of Dendrothripoides innoxius at various

constant temperatures.
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JE G (R &l Ry Be AC BHE Y £ 2 37 B 2 a5
(Kudo, 1992; Cecilia, 1994; Mound and Azidah,
2009; Mirab-balou et al., 2011; Tillekaratne et
al., 2011; Goldarazena et al., 2012) » {EE Frod
B B RO AT HATE S RO~ — s
g~ Ho e —Hca s - VOIS B R o AR
WZE AT RIS R G E E IR iy & - HEE
H = #h e 2 P aa iy 22 SR - 7Y 20 ~ 25 K 30C
=HEECR T H O B 1 R 86.3~85.2 2 96%
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U EAC (R &l B AR SR =~ 2832 EUUREE L
g AR - HON LS 85% L | E 'Y E
W B E BN N - S RN RTRE N 5
INEE R (Scirtothrips dorsalis Hood) 1£ 20~28
CEETHEBE (Mangifera indica Linn.) 2
UM ERTE 86.4~100% (Chen et al., 2013) » i
EEARLL - BUREE R EHTE WA
HIREES - (AR [EZF FAEYIEE B /] o il S I LU L
ZH 28K [ - Shibao (1996) L& % (Vitis
vinifera L.) 67 5 /N 55 &5 2O AL R (&
42.6~50.0% » Tatara (1994) 1FA[E]E & DAR G



(Viburnum odoratissimum Ker.) 55 /N @i 5
B UMbz 80% (33°C) DA b {HEETEREEE
EOREAEE 36 CREEEM N HEARL - /£
20~30°C &2 N HEAG iR &l B AR RS H ¥
FEESRENF ST 4EE - 30°C HUNS S Bk (ET
B 17.4 H - b6 20°CHR 3 LA L 5 /NSl fiam AL
BEHIEE (Ziziphus mauritiana Lam.) ~ {5R 5%
BB MEEL 55 (Tatara, 1994; Shibao, 1996;
Li, 2010) ; i s=f&E (Thrips palmi Kanry) HY
B+ (Solanum melongena L.) t15ZtHEHVE
B (Huang and Chen, 2004; Yadav and Chang,
2012) -

e e 2E UV FITHA 2 R A BL0N 8 > 3 5 A % UIRYRH
%o MINEZ HERGZRE SR ZE  HHR
JEEABRHE FZE N AITHAL & - HEACISORIATRAE 20 C 2R
FEUNATEARZE 32.13 H » EREF 2 25°CHy » H
FEOPRTHAME R 2 6.44 H - B130°C 2 5.22 HFRIfE
FEE R - FEEIER 16 K 21°C Z EUNETHASY 7
B 7.1 % 6.8 H (Huang and Chen, 2004) » ZHZR#E
TEACHURIET S A7 > ik Wang (2012) 1F 15~20 »
25 ~ 30°C ATl Zzscs% > 37.0 - 10.0 ~ 6.5~ 3.0 H#E
& RO A CHSRII A B B B S R = 2 AE U AT -
TEAEHURI &S A =MEm T - Sl HEE 73 A
$50.04~0.44 jz 1.23 fir> —AEZEEINE TR 5 3.0
10.26 J¢ 24.25 i HFERE 2 FrEmmis i /el
FSAE 20 ~ 25 Fe B0 CHUEENEER Z —A4HENES
it 23~47.8 Kz [ - [ 20~32°C HH B BR 2 —
FAREINE Ry 37.3~74.0 R Zfd » R/ =& Z
BIE =R e CRIAN S - BB —4EEIN Sk
RSETHE AN - =S 15~25ClEE N2
RIETHE TN > AR T = 2 30 CHFENER
M ~% (Huang and Chen, 2004; Yadav and
Chang, 2012) » i &3 b 2 &l S B IEATS B A 1
BDEER » BEREA &R SICHENEE T
B o TEACHRR & B pi s~ S5 an b R R I T = 1 408
> 20CzEmReE 52.1 H > MRAEE % 30T
FrEsanfE 18.4 H - /=&l K=&l 2 Santl
HRDLZ &5 - BURTEACHORIAT S B — &
ik 25 e A RE R S TS A 4 2 3142 (Huang
and Chen, 2004; Li, 2010; Chen et al., 2013) -

TEREE N E AT TEFCRORIED S = AR E
K (r = 0.0996 day’) ~ JFEIEE (Ro = 14.11
offspring ¢ ) FRAUEETER (1 = 1.1047 day™)
HIPL 30°C Fyters - PP ERHE AL (T =
26.58 day) - B FEACHWORIET i Ry i fE e R R
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ifi 30°C &M N/ N &l B LB HI 2 NI
(0.1342 day™) ~ JFEJER (10.5 offspring ¢
SIS (2.14 day™) IR B (Li, 2010) 0 H
DU EEea & pe s Al S 2 FRATEFTARIE - £ 15~25
CZ MRS EREHEAE2 30T
Eft 2 N2 82 (Huang and Chen, 2004) -
R I ER AR P AR =R Tl B A =8
HVIRSR > fEE RS m AR IR - SRR
FEdEgRRTENES . AR ER () &
HIETER (m,) Z HHEREHIA =R T hefE Rl
S gEE RSN SR R A - /&
& BB = Al S AMEM 2 &2 (Huang and
Chen, 2004; Li, 2010; Chen et al., 2013) » fHH 7]
HIAE 20~30°C DR EE A - BERE 2 FHe @i 2 2
BRI - FRHER R ASTE - ikt
KRB BEEHEY 2 RET SN ERE - At
PR EME S AR - FEREHE
2 [EiGAETEAE LB RET R dr R T o R
FR A RS 2 BB RN > (R SE R BT &
HEPEEHER & &R ] 1
e AR R PRAE e f R &l B 2 HE
PriamEi R EHS% -

=t
(370

i
AUTFUREIL PR R BE S LB
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ABSTRACT

Dendrothripoides innoxius (Karny) (Thysanoptera: Thripidae) has become an important
pest in Taiwan on Convolvulaceae crops such as sweet potato and water spinach, which are
mainly distributed in tropical and subtropical regions. This study investigated the life
history of Dendrothripoides innoxius on water spinach. At three constant temperatures (20,
25 and 30°C) under 70 = 10% RH and a 12L:12D photoperiod. 86.3, 85.2 and 96% of the eggs
hatched, respectively. The entire developmental period was 54.1 days at 20°C and it was
only 17.4 days at 30°C. The developmental period shortened as the temperature increased. A
female could produce at most an average of 1.23 eggs per day at 30°C and a maximum of
24.25 eggs over the entire oviposition period at 30°C. At 30°C, the intrinsic rate of increase (r)
was 0.0996 day”, the net reproductive rate (R,) was 14.11 offspring, the finite rate of
increase (1) was 1.1047 day’l, and the mean generation time (7") was 26.58 days. The results
obtained in this study could be used to simulate a population growth model in the field, and
provide information for developing an IPM strategy to control Dendrothripoides innoxius.
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