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IRt il S (Selenothrips rubrocinctus) ¥ 75 R3S &
G T i ek P S SSCH A

ERE OREAL wTRT OREFRY

HE
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FA B RAAERAFREATREG S REEL ALFTT  BR R B F6H%%
HRB I A RANLEERAGHREFFHNELT Hi etk - ERREN 201457 AZ 11 A KFFR
B SR RERRANFFANBREEAL  EAEF 1 ARRERBRFFERRERR PSR RES T2
¥, HEAHE (73-S-20), 0 TEEIROCLIL), » TERSIH (KR TERTR(FRB) FHESR
HERZRBPABET  REA LRARPMAFRACERRETRR - FRHBEFTRABAES T
PT84 TR Rl fAE v £ K K BRIP4k A o B AR IR AR R 4 5]k 40.8% FHT AN EC
#5 #% 1,000% ~ 50.0% =4 A% EC # 4% 1,000% ~ 2.4% % & 5 SC # # 1,500% » 85.0% Am #& #] WP # # 850% &
40.46% Am Rk SC i fE 1,000% JE2E 24 h 1% » G AAE i 4] B 25 & Bk s 76 & F 3£ E] 100% Bk ARG R
EEAT R TR A BTRLFFHHERRELT -

RASEER) © ARG - SRITEIRS ~ AR - ERm - e

e E I EEEREERR AR
#il S 75 me B s Y H IS E) > B ERE R
7wt LB FTEL -

TR &l G B2 4 A AL R B o1 i S B4R
MEUETES - Y AT R} (Thripidae) ~ 48
4y & B 0i R} (Panchaetothripinae) ~ 7% &il 5 &
(Selenothrips) » 75 & fg | S YRR 6 236 —
BB EA BT RIS K2R
H 1 Y& (Wang 2014) - JRI5 &1 K 2B BT

BIE

5K (Litchi chinensis) & & /& #% 5% H &
# 10,000 ha (Y EEREGHEY 2 — > LEBRE
hERREREEECELRA T EEHE
& FIbEEREe EEEH L E RN E
W75 5 41 (Conopomorpha sinensis) %5 & &
HE ¥ E & (Hwang & Hung 1993; Huang et
al. 1994; Hung et al. 2008) = ZRIMM » ZHH F7 #

HER A SHGEEERENEAHEHET (Roe
et al. 1997; Hieke et al. 2002; Chang & Lin
2008) > i EBEAE RPN B BEEE
HmZEA - AWPFEHE 2014 F 11 HgA) - £E
mERESRIHNEERERHRER £F

FORp AT i BV [ A Y B g 0 Hor s E e
& EEFEN (Commonwealth Institute of Ento-
mology 1962; Denmark & Wolfenbarger 2013;
Wang 2014) - 7R &84S L B A R EEN
IR % (Wang 1984; Soto-Rodriguez & Retana-
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Salazar 2005) » 7F t0 & 8 55 1Y )i /6 (Vernicia
Sordii) FT#ETT Z W5 R &S 6 27 HIE
SEEERE 27-29°CHY » DRRAZY R 11 d » e
HEHL B 7.5-12 d > 19-24 d 05255 1 4L
1 LA 58K 6-8 X (Wang 1984) -

TG &I fEEn 0] (Theobroma cacao)
WS (Anacardium occidentale) ~ T° 5 (Mangifera
indica) ~ B&FL (Persea americana) ~ 3 4114
(Psidium guajava) ~ T (Garcinia mangostana)
E 5 T BV BV SRRV EE R BCRE (Watson
1918; Callan 1943; Sakimura & Krauss 1944;
Brogdon 1955; Fennah 1963; Smith 1964; Igboe-
kwe 1985; Dennill & Erasmus 1992; Sarwar 2006;
Pefia 2008; Affandi & Emida 2009) » fF E &5 -
HEECEEMIIAEZ TR AT HRERDN
¥ (Sakimura & Nishida 1944; Ma & Huang
1988; Sanchez-Soto & Nakano 2004; Reitz
et al. 2011) - & & Jr & K> 5 IR (Dimocarpus
longana) Fgfi & P HRG RIS GEER &8k
(Wen et al. 2002) » {H & A B 777 &1 a2 F
I B AR S o AT E R A R
W ER Eo BN e REFSFEENTE -
WA ETEMEBRE T EHSBEREL > WF
HE S ARG E & 2 B /asEm s iR
S HEAEZSLSRMFR - RERFEIER
BEH LEEEN o

Mk E

mealSHESEREES RIS

AWsedaE 2014 F 11 A REER
BFrmERER B o EE (2329 N,
120°28’ E, elevation of 70 m) » K& FFk Zjif
DA% B 2 AE PRI 8 42 3] 7R & 5 1 2 R L
B X A & R A A R A 5
BEE  LHuEntntdE - B2aihaE
R OB R LIRS W EETS
[azsy S0 1% » A IE&SRELR (L: 100 cm,
W: 60 cm, 100 mesh; MegaView Science, Tai-
chung, Taiwan) [~ —F 4 (R 7 A E A
REH > EHENEEARER - R ENE%HT
R BUIR B B ZE AT - RN BN

165 F7f e WL S A A 1 Ry B st B P PR 2

Bl SRERDMENRREGHEE

R R E RN AR ER AR TS
ERRAEEAR  SBFEENHEEEE
WNZEHSELEARHEEN 3K D
Minolta SPAD 502 4% 2 #f (Spectrum Tech-
nologies, Illinois, USA) JHI53EE 47 {F < 20 -
20-30 ~ 30-40 ~ > 40 % 4 4 > FGHREEH
BRI ES TR EHRIER 10 7 G0 8k Al
B E - B AEBRERFEIENER FHEr
BEEGARERE  ZESHERITI0/A
& ERRAVEAER BEELER » R T
Jriifl (basal) ~ 1.0y (central) ~ Iy (distal) 3
Lo IRFESE - SR AL ELEE A 6 /)N
& FAEZEEFENER 6 /NEBFRIZE
b -

I E R BMIESERER

AR A& A TR a2 R al S
EENHLEETARER » 2L TM-1000 £
TR U8 80 ER (Hitachi, Tokeyo, Japan)
B RFEER 2 EER FR ALY (cross
section) L - FRLEANEHZLLE
ZIEE » M UIER A RIELE B 2 sk E R
FAEER - DRI T K48 (W2 0.1 mm) #IHY
TR -
YA EApiG Al E==2 S Gk

AR 27F Chiu et al. (2010) DURHEERE
AR s N= &1 (Scirtothrips dorsa-
lis Hood) 7% &l 5 %0 )7 FCAHETT » (Ll R 6
F5 40.8% [ ETFA (chlorpyrifos) EC (JETRA R
2N E]) #iFE 1,000 ~ 50.0% 25 #% #4 (fenthion)
EC (PR AIRAE]) FfE 1,000% ~ 2.4% 55
% (deltamethrin) SC (B EFHRAM AR A
H]) #fE 1,500x ~ 85.0% M{#F] (carbaryl) WP
(HERE R AIRAE]) MikE 850x K 40.46%
fifR#k (carbofuran) SC (Z# LM ARA
H]) #RE 1,000% 7E Ry HERREER] > DL WK EEK
TE R BRe - R RE TRE HRET
HfEzEEEA  DUESVHERER - &
BRI EHER 2 cm BER Bl > aigE
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Pl B A EE 2.5 cmER BH - B
RO AEERI 10 s 1% » RUHENEANEEZ 1 h o
DIE kB R 19-22 & % 1 20 ~ plia 15 & %
VBB Gl 3 EE - 3
BB O DUARBE S TR B RO 4 R
(28°C , RH: 80-90%, photoperiod : 12D : 12L) »
AR 6 h B 24 h BIZZRT IR T & > SRR
H) 7 A2 22 Martin et al. (2003) B3 7%
DL&IE R ERATENRE IR K RS T » Bk Abbott
(1925) AHFIEIETH -
REERREEAST DM
REMERRENREAFRRLAREE
75 441k (http://www.cwb.gov.tw) » HEH{ 1981—
2010 FEFEFR AU H R B H R 2 8L
2014 FERFEERILEASE - A 2L Microsoft Of-
fice Excel 2 z{, (Microsoft, Washington, USA)
(e BT AR DL R R IE] o ANUIF 5T P AR AT A EE
o3 AT BLE B M A R e R B R A AT
FRGREE R 0 DL SAS R ET#EES (SAS Insti-

tute Inc., North Carolina, USA) #1785 9347
(analysis of variance) K fx/NgHE 7 #kL (the
least significant difference; LSD) (a = 0.05) L&
Waa E TR A - BEHEALE A0 KAk

R
RIS EEHIEERERZEER

H e L TR~ TR OR L (73-S-
20), ~ "TBEE 3B GURAD, ~ TER SR (AL
Hh) - BRI (FRF), FHkmnE
BEE BRI R Al S S B B B E R
Br (8 1A ~ 1B) > FFEINE S A R IR R
Vo WEELEEOERE (honeydew) (HHEH
fiim B oY) (8 1B) - ZFHHER (B
FIHER L3R B B 4 SR Bk e 5 3 (B
bl (18 1C ~ 1D) > BE =N ARG 7R
RSN i 3587 - NRINCIE “E=S1E
R 23HEEREECR (8 1E) - HR &SR

1. #fEEER B2 RFETERRER (A) ) BERI B E A ERE (FEATEE) G (B) 5 IR &l ER
I RANEE R RS - W] R A S RGIRELR BHIR BT (C, D) » DA TIS#EREE/R R &S 2 R A v
TE R IR EAREMEIR (B) -

Fig. 1. The red banded thrips adult (A) and aggregated larva (B) secreting honeydew (indicated by arrows) on li-
tchi leaves. Bronzing and patching necrosis and black mold spots were observed on the upper surface and mid-rib of

leaves damaged by thrips (C, D). Similar symptoms were also appeared on the leaves of isolated litchi seedlings that
infested by red banded thrips (E).
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50.0% 2% % 4 EC 75 72 1,000% K 40.46% I
fRik SC 1 B8 1,000x 2 J 5% £ > 2 98.0% DA
i 2.4% R EE SC W 1,500% K% 85.0% i
R WP 7% F# 850x 202 » 5 &3 58 T &Y #£
81.1-81.6% - [ & Fl 1% 6 h I IE3E - K R
2.4% 5555 SC Mk 1,500 jE HE L IEFE T
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B Ky 100.0% - TEZE/| 4R FE % 24 h 1% > 35
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11.1% » 53 052 5 e 7 e ) 2 A 7 ) 6 5 i B
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Fig. 2. Feeding preference of red banded thrips on litchi leaves in this study. Infestation rates on the upper surface

of litchi leaves were labeled in each area, respectively.
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el 3. A R TR (A, ©) LR RIS EE (B, D) spf e R R BHEDI AR - B FTHHE
M2 EER ERATRBOIES B)  ZFER 0 H R ZAEHERETE (B) - BERNASHYILF (D)
FEREWLS - 455 ue BRI pm o MHREEAMAL ;v o SEE TR  sm o JBAHIREENMHS © ¢ 455G S le
TR+ BB 100 pm -

Fig. 3. Photos of upper epidermis and cross section of health (A, C) and red banded thrips infested with litchi leaves
(B, D) under the scanning electron microscope. White arrows indicated the feeding punctures on the upper surface of
infested litchi leaf (B). Malformed and shrived upper epidermis of damaged leaves (B) and disorganized palisade me-

sophyll (D) were also observed. Abbreviations: ue, upper epidermis; pm, palisade mesophyll; v, vascular tissue; sm,
spongy mesophyll; ¢, crystal; le, lower epidermis. Bar = 100 pum.

T 1. FFENE 2GS ET S R 6 h 81 24 h 18 ZIRT3K -

Table 1. Mortality of larva and adults of red banded thrips in 6 h and 24 h after leaf-dip assays treated with 5 insec-
ticides.

Larvae Adult
Mortality after 6h ~ Mortality after 24 h Mortality after 6h ~ Mortality after 24 h
o treatment treatment treatment treatment
Dilution
Chemical factor n Original” Adjusted® Original Adjusted n Original Adjusted Original Adjusted

40.8% chlorpyrifos, EC 1,000 62 100.0a"  100.0 100.0 a 100.0 45 100.0a  100.0 100.0 a 100.0
50.0% fenthion, EC 1,000 60 983a 98.3 100.0 a 100.0 45 100.0a  100.0 100.0 a 100.0
2.4% deltamethrin, SC 1,500 59 81.4b 81.1 100.0 a 1000 45 689b 68.9 100.0 a 100.0

85.0% carbaryl, WP 850 61 819D 81.6 100.0 a 100.0 45 100.0a  100.0 100.0 a 100.0
40.46% carbofuran, SC 1,000 60 983 a 8.3 100.0 a 100.0 45 100.0a  100.0 100.0 a 100.0
ddH,0, control - 61 1.7¢ - 6.5b - 45 0.0c - 11.1b -

“ Data were analyzed after arcsine transformation.
¥ The adjusted morality volumes were calculated by Abbott’s formula.
* Mean separation within columns by the least significant difference (LSD) at P < 0.05.
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Fig. 4. Comparisons of average monthly temperature and precipitation during 1981-2010 and 2014 in Chiayi, Tai-
wan (data downloaded and from website of Central Weather Bureau: http://www.cwb.gov.tw).

By FCpiaR AR E R TE R AT R R
o frHE TN SBREC TREEK . A
RUEEHEEHZE - RTAENRELEENE
2 B R % (Sarwar 2006) ~ FYHESR RIS BN E
AFEE R (Fennah 1963) » BRHNER &
BERFRZEYEmMSE -

TR &R S B R AE BLEE B B
(Wang 1984) > Soto-Rodriguez & Retana-
Salazar (2005) DL TEREAWTIE - A EHZEFR
ity il 5 s BT K BRI 2 A 1 (Psidium fried-
richsthalianum) 3 F 5y E T ZHE R A5 &
HESAMIER FHEE - RAREZIRE
BIENHNER ARSI EFTIEL - #
ARy s B LR FTE (B 2) - FRTAINE R E
BER -~ BEALEIEY)EER (Brogdon 1955; Smith
1964; Pefia 2008) » AR FEE 7 5% &l 5 AU 58
7 (Brogdon 1955) » {5 )5 3 $R €0 G & B
¥R (Pefia 2008) ; T 7R 7 &l B HU & 74 A 5 5 Al
SRR EE o IR RR B AR ER
400 Hi B PEEL & B (Sanchez-Soto & Nakano
2004) ([ 1C ~ 1D) » 3f 8 %2 51 35 &5 57 WL %5 52

fEZEEERMEOERE5% - BiFfHAE
THMEEZE > RZEENHER FREL
A HEL Y BRI T2 0K - A R e N B B DL R A
HEE S NHERFL (B 3B) 5 V)R 4H4%
TN R B PR AR L MY - B BRI
&% 22 B IR 4B 4R 7R A AR BRI K P 1B TE (&
3D) - BdF N\ EE G EFE R HIL (Wardle
& Simpson 1927)

IR RIS R R EE R ERE - EivE
W E &R (Asogwa et al. 2008) - FR1F &l G 1E 12
RYEMEHEREEEREEAR  EEER
TE B R SRR 240 B GG ARER
falb ~ BE - RERKREERSMEREESE
i (Igboekwe 1985)  FEIE » LU REE i
5% LR AR T R B R S B N RS IR RE K NE
## (Affandi & Emilda 2009) ; = 7 » &I E
TEREE 2 BRI (AR SRR G E - A&
HEEEMHTASEENEYEES - HEAA
TEEEE 2 R RIERIEE R EFTE (Brogdon
1955) -
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— (Reitz et al. 2011) > H5E45 HE ~ R
FELIW 18-27CEA » &l B EHEAIEH
H2T > MEERREEE 28CHENAERKR
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1963; Wang 1984; Affandi & Emilda 2009)
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poborus) GBI EE LAVETE (Dennill
1992) < JRAFI G FEIE H > & M K= I
% (Oecophylla smaragdina) 1% 1F B H 5% 1%
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Damage of Red Banded Thrips
[Selenothrips rubrocinctus (Giard)] on
Litchi Leaves and Efficacy Tests of Some Insecticides

Tai-Chuan Wang', Hui-Zhen Lu’, Shou-Horng Huang’, and JenYu Chang*”

Abstract

Wang, T. C., H. Z. Lu, S. H. Huang, and J. Chang. 2015. Damage of red banded thrips
[Selenothrips rubrocinctus (Giard)] on litchi leaves and efficacy tests of some insecticides. J.
Taiwan Agric. Res. 64(4):290-298.

Red banded thrip (Selenothrips rubrocinctus) is a polyphagous pest widely distributed in tropi-
cal and subtropical regions in the world. The thrip attacks various fruit trees such as cacao, cashew,
mango, avocado, and guava in certain habitats. In this study, we first recorded the infestation of red
banded thrips on litchi in Taiwan. We observed the damage on leaves of ‘Hak Ip’, ‘No Mai Tsz (73-
S-20)’, ‘Tainung No. 3 (Rose Red)’, ‘Tainung No. 5 (Ruby)’, and ‘Tainung No. 7 (Early Big)’ litchis
in the orchard at Chiayi Agricultural Experiment Station of Taiwan Agricultural Research Institute in
November, 2014, after a warm and dry period in almost half of year. Surface of infested litchi leaves,
especially nearby the midrib, showed bronzing and patched necrosis. Upper epidermis and mesophyll
in damage tissues are shriveled, distorted and even disorganized. We also tested toxicity of 5 insecti-
cides, including 40.8% chlorpyrifos EC (1,000 dilution), 50.0% fenthion EC (1,000x dilution), 2.4%
deltametrin SC (1,500x dilution), 85.0% carbaryl WP (850x dilution), and 40.46% carbofuran SC
(1,000% dilution) to red banded thrips in the study. All the insecticides killed 100% larva and adults
of thrips within 24 h after leaf-dip assays. Our results suggest that massive occurrence of red banded
thrips can be avoided under conventional pest management.

Key words: Thrips, Selenothrips rubrocinctus, Litchi, Insecticides, Toxicity.
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