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& &7 # % (Helopeltisspp.) # § R.i% g
ARFETEY

m =

KAEESR B —EE IR E & o o Hs sekpias & G B EmersE - @Mk
BERHERRX - RAERREMCREEE N R ERNTOERErE  Fas 7 EIMERE4)
s - BB R SRR 2 E R HIHZE - RS B R BN RS A R A2l
HATA SRR EEY oA EEREE AN HAtR S B EH A R EERERTE -
Fo TR TR B B N AU e A R S S E D AU SE (A bR g -
YIRS EHRIRE S TRIENE - YRS ~ EYIDTE - BERAS - AR E
ARG E SR E AR » MRS ER 7% -

BRS¢ BEYERAUEER - JUEENE - AVDE - RISesEE

N

A1

'

A AW e s A B B EHRI R G S - Hh DSBS (Helopeltis theivora Waterhouse
(Heteroptera: Miridae) » B(fEZ5Hy - (tea mosquito bug, TMB)) &5t i F B R EE =
(Cranham, 1966b; Hazarika et al., 2009; Saha and Mukhapadhyay, 2013) » /2% » XA SERETE
%Ry H. fasciaticollis Poppius (84 » 2004) - #5 B AR 7 A A E G S TH#E— D LI )7 nT sl i =&
[l 2 Bif% o ASCEEH 2 Z5 A B G SAHRBHIT 75 Ry 145 Helopeltis theivora [h—feAEf Tamall o 5L
HIEEBR MR AEESETAEE - AREE S FRAVER T KE&GE R
A EFREE AR ER > AP AR A SRR AR - G EDRHE BT RISE » W EE B i —
WHHFER AT T - DR IR S H A A E RSB HRIR T -

RABRRZER
HERS7

SRAEERAERE PR LR E A o > B ~ FEN ~ BUMILHESSE (Stonedahl, 1991;
CAB, 1992) » ¢ HE 1847 A TR E & 5 = 45 (Watt and Mann, 1903) » 1968 1L EIfE £ Hr

1 TBItRZGAEL RS BIVIFTE - 22 PkE -
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% (Cachar region) Z<l& 5 U35 (Rao, 1970) - [LIEEFEMESH » FRABEBREZ MR &E £
EEXES - w0 (Ahmed et al., 1992, 2005, 2013) ~ #rE - (Cranham, 1966a, 1966b) ~ J1
I ELERFIEHE (Koningsberger, 1908; Leefmans, 1916) ~ 22 (Du Pasquier, 1932) ~ ##frd (Du Pasquier,
1932) ~ PHE AR PELE (Lever, 1949; Corbett, 1930) - Z& (Liao, 1977) ~ EEAfnagH 4450 (Smith et al.,
1985) - EF7# (Hargreaves, 1936) ~ £5a (Rattan, 1992) &z th | A% (Schuh, 1995) » 41 » F/BFE
FRAEEBREMERFBIEEER T BEREEESHZ — (Yong and Qi, 1985) -

4TE SR EA YR

KAEBRRANE—-FERBER B EAES  HAFRLROGHEZE N EFHZRERT
MAZEE - MEHNAR 2 FERAREE Y 5-8 A% (Das, 1984) - S EIURE Z R A EHER
ATE LR E e g AP SIATISE - 45 Gope and Handique (1991) fEfREMRE . Roy FEA
(2009b) TEEIEZ LR - SRR MERAERRZAE AR - —RKER - AT
BRMRFEERS > PHEIIRE 28.58 {HUN > 5epl—EHFFEE 22.05 X - HEE &R
W29 fF o

BREHSREFHREE

RAFEEREE R T UIFRR SOR S AR B B IR E) (Swaine, 1959; Pillai et al., 1979;
Giesberger, 1983; Muhamad and Chung, 1993; Karmawati et al., 1999) » FAEHER T3 E8HAR A—
KHYHE K 20 (Watson et al., 1975; Zeiss and Braber, 2001) « 7EE[IEPEILES » Das (1957) $5H 4564
EER T EARERAERE > BAAMB—EEIJLH &L Muraleedharan (1992a, 1992b) 4]
TS R A BRI EERE TR RASERtET T H RIEE—2NH M
IETREHE 72555 AR EERT B 5 Kalita B2 Singh (1999) fi5 (R ENESRILEI R A G S £ 28 A R\
E+H HZXR =2t H ; Chakraborty £ Chakraborty (2001) HYEREFEHIR A EHESEEINGEE
FEFEELROR ~ WP SORSE S IEAHRE 5 A48 Zeiss i Braber (2001) £ Damiri (2002) #yzes » {EENE
Kt - RAEERERE S H S RRZEEHEERE - TS - Roy % A(2009) #5
HZE A E ST sub-Himalayan Dooars 7 56 & 4F85 28 o FH SRS A S HE S ONATHE ~ ONiR{E
i~ HaEdHE ERR A EEN AR - EUVE - UII B - pEP e - BIEIhE - ML
F B BDEERCEAHR -

1545 Das (1965) 5% s B A EHRRIGH S SR EHEH 1 IEEREEIR, (BERFTE
REARER) ~ 2. BRUGEIBIRZIGHE - 3. BURARE ~ 4. BRUCRERIE - 5. HI2EE -~ 6. T THE
YIRVAEHE ~ 7. AR NS 2 0 EAE L RIHME A FEN SR R A S EET T rREEE R
IR - MERI A EEREAENEERE -

T RRIEE

FAEERRERRRY:  LHESERBERE T - RATKERESERIREIE L3R - 53
Fa M ER A R E R > G A MRS B B R P e B - R R E VB PRI EE
B o HERE AR FRER AT DURTTEE 4 /25 (Cheramgoi, 2010) @ HERR EACAEESR EEREEITHET
A (Das, 1965) -
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fEE R

HFEXEmE

Fl R AEE SRR TR EENZTEY) (Mukhopadhyay and Roy, 2009; Roy et al.,
2009d; Saha et al., 2012a) » [ 7 At 51 - FRAEBESRINEZ UG BEY) - CREREE - /IR ~ 1]
]~ fE - SAEEE - BB Eap i EEOREY 2 BEIRE A A BRSNS L ET L EY R
WehtgEr AN - #EHIE FEE FHEYEEFE  WET RANN A AEREERSFEFREFE
FEEES EHEYEEREHE i (Mukhopadhyay and Roy, 2009; Roy et al., 2009d) - JHEAH A [E 2L
AR E 2 IR F T YRR — S AV I E R A E R SR S £ DA SE R e R
> WEIEEE (Maesa indica)(Sudhakaran and Selvasundaram, 2000; Sudhakaran and Muraleedharan,
2006) ~ /NfEESERS (Mikania micrantha)(Mukhopadhyay and Roy, 2009; Roy et al., 2009d; Saha et al.,
2012a) ~ 4:5&#= (Duranta repens)(Gogoi et al., 2012) ~ FH =8 (Psidium guajava)(Kalita et al., 2000) -
WET-1C (Gardenia jasminoides)(Kalita et al., 2000) - f&;%ff (Eugenia jambolana)(Kalita et al., 2000) -
¥4 £+ (Melastoma malabathricum)(Kalita et al., 2000) & %R (Chromolaena odorata)(Srikumar
and Bhat, 2013) %% - #fE 2R 5 1 TR AL EM B T TR oK XA E R SRAEAR HAVE R
BRI HAEY) s BB R A E RS RS EEY) - Saha %A (2012a) 25 =(E+
BEREA-fi#ERG (xenobiotic detoxifying enzymes) HF5—f&NEES (the general esterases, GES) ~ it H
ik S-i#F%HG (Glutathione S-transferases, GSTs) FI4fifteZZ P450 EEji&lG (the cytochrome P450
monooxygenases, CYP) {fEAR[EIE T L7 RIERES » M B XA EHEEHT THRIVEE 85
T2 TMB FyEF - L= TR S MRS - MIE 25 R AV NMEE ERE LS B EE
Bz TMB RyENy » H=fERAFHIN S EGRERS - RIS R TMB 2 hESH
RV S TE - L > FRBRUEE R TMB 235+ -

BERIE

FHAEEREEHRENZENERBVESRS » M8 EE - N8R A g iE
FEFEEZ AhiaH S > W B RIS AL S BT SR - B 2SR S5 fe i - 18 R BAE - BREET
BHEE - MREFEZFEMEELGZE T —FXHE  RETEEER - W FAE
PRSI O T R S i RS o 2 B e A AR B (SR SR T R A S B2 2 A R 2 S i A 6
Fh (dieback) &7~ (Das, 1965; Roy, 2008; Sudhakaran, 2000) - ZSA B BRI GE @Y S EENmE
BRAAEEAE - Wl E AT S BAGERE - B R AR ERREERINEE a4 (Das,
1965) - HIL - XA EHEREFEIERIEE O BRI ERIHIR S KB R E 2B
R B S - IS EE & (Rao, 1970) - [M#E52 TMB &3 2 A5l 2 pok - ZR0k e
AR - B EERE (M5 - 2013) -

HEITHR

KAEERAE R E S SRR ADEE « o R 2R - BRI A SRR
EFT ARG o SRR PR EEH AR L > SRR 2-3/NFF - EURBEEREEFIREE > iR
& 24 /NEFA > ZEUEPERE T R B B YRR O SRR BT - HIRBER =M
HIEzHG - 2eE 2R 23 8P (B —)(Roy etal., 2015) -

Sana £ Haq (1974) {5 R AEKRS > ERENENVEEERS - HAERAE 5 b DIl &
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HaER% - JEEEE R A (Bhuyan and Bhattacharyya, 2006) » B—& ks &K AT i Ak 150
& B pERG (Hainsworth, 1952) - i i e i H HUE DERE I A% AT #E 28 412 SF 570 (Kalita et al., 1995)>
BRAAERSEEREEVELRELE - GREER NS - FO5EME R EESE (Roy etal., 2015) -

TMB 5 [#EZ e B B J7 =T BE R VBRI 53 e A= B 4= {L < 7€ - Cohen-Stuart (1922) f5iH
F A EESAE TS AR OISR AMEYIZR 74848 - WHO TR M S RCHEELH S 2 BRI Tjallingii
il Esch (1993) R A ERRISHEERYRI AR R, - /S4RaHAS - MHRAHARAMAE AT 5E 5 [REHE IRV
BIIZ FE - Leach (1935) fi5HH EUE TR AT/ A S 1655 (LA Al B R, - i R Ryt ) o5 g 1Y EI
BT Ry S BB MR 7wl ATE Y4E 48 - LA EL B B RE 58 R AR B B2 e E1R AV B
M fESE4= (Fernandes, 1990) K alzmaH4%kAYiEsE (Klingler et al., 2005; Gao et al., 2008) » [fPRE4Es
FHE -

LA EESEENEE R SNETE B &5 - T Chakraborty and Chakraborty (2001) #5H52%5F4
EESRNER% 2 FLYERVE L B LI - Sl B RS HiEs(LEEE (oxidative
enzymes peroxidase) - i IMEEEE (L ZE (ascorbate peroxidase) K % ELEEZ (polyphenol
oxidase) F E MG NI 2R A ERFZIER TS MR 224 (phenylalanine ammonia-lyase)
ZIEMERIE N - LA A ERREEZ TGS  HiE MENREE AR TEENA E S
BT - R ESMCETEIERSE (Roy et al, 2015) - 7% (2013) K KA ERRE
FEZHELSREAFUMEES  WERZ R AERREE S (IR BTt » 45R8RZ
f& 2 7 R AR TR AR R 0 UL SRR T - A BB SRAE I 70l R AT & YK
frl Z Bl A (LB R R 2 > PR PSRRI 2 e EFAEAR IR 2 X EARA (Sarker and Mukhopadhyay,
2006) - Saikia £ A (2011) fEHABIZ XA ERZEER  EYHHEZE S ETHEYEE  BEE
£Z (auxin) ~ %FhZ (gibberellic acid) BRIl SE 418k /ElE (abscisic acid) &f -

FAERSRHABIENRNEEME R TR - REIERBIRHSE hEEEE S — -
A A% A M a5 O BE — A EE AT VB RYAHAR o - HEEIVE BT AE PI4H 85 RS L BRI A » 4
e ke G TP RR G4H S S B U E RAVPHZE - RS2 EHE Y A B S M A B AR 2 P - B R A%
R ERSA5%ET (Sundararaju, 1999; Rahman et al., 2006, 2007)

FEHUE B U E Bz A > Kalita %A (1995) K Rahman <5 A (2007) fi5 i@z & BEL
IE#2% 5 Roy 2 A (2009) #5HH = - DUl a0 S pias i 2 B B i lrAy 35 — 28 > —lio e iR
ok B B2 S R AR 55— BEHU R - Dhar 5 A (2001) $0R A B G5 alds S o #a < [ VB (TR
fili » &E ST Al B P B B & S » o ae NI AR TIR S 7By E - 805 & F A E —HerE
EHUE > BN S BRI e PR e e S ey » A EN A RS - HE
BN L e SRRV BU - Hr B T -

BB REEGEEE 2 M

FHEERARECEREEENERZ —  FIANEEE R AEEREIEN T AR EERKE
55% (Rattan, 1992) ~ {E 5 0] 2 11-100%HYZ53EIE: (Muraleedharan, 1992a, 1992b) - 1£ 1950 &1L
Al » REZFRAEEREE > 1000 FENE R 2MHE L& (Rao, 1970; Muraleedharan, 1987,
Muraleedharan, 1992a) - {H H{¢{CE2E£EE DDT R LI% - XA EERNEE 5224 - {2 DDT
EEHEE A > A BRI =R R LSRR E G E (Banerjee, 1983; Das, 1984) - —fi%
HER > A E LG E BT giERK 25-50% E E18: (Prasad, 1992; Barbora and Singh, 1994) >
EERERERFHTEGE2fEANE > BEBRAFRAEBERAERE HEEEEME (Rao and
Murthy, 1976) - {EE[I[E A 80 Wi EE A AEEEAEE » HEFE MEERHAT 10-50%fH
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(Bora and Gurusubramanian, 2007; Roy et al., 2008d; Roy and Gurusubramanian, 2013) ; Ahmed (1996)
HYER B HE F I A BCRERZ R A E R R R G E 150 AT 455 AR E I8 12
KA EEREEMRESF 10-15% - JA o> il 2 S 1555 7] 2 100 % (Ahmed et al., 2011) -
A EESRIVEERHE (economic threshold level, ETL) #EAHAFRES » LORRMERS
2 50 A ESH Stern 25 (1959) IERFE » D ETL A FaiVE—5E » B ERI
et > DA 25 S B4 s KT (economic injury level, EIL) » BT [RE4K A (.88 15
[ - S 2 @ R F AR BRI - &R &Rk e e — i R EAHAE
K o TEEIE AR @S E A KR e E K2 S%RIFE TR )A (Muraleedharan and
Selvasundaram, 2002) - {E2f2% (Dooars) el 10 (B F A —HRAEKSR - BIHRE(E 14
RZELORRIE - Sarmah 52 A (2011) SR T Pl e~ R ERSOBRIE (ETL) REKE
T (EIL) » 735l 5 3.75% K 2.81% » s fiii il Alla e HASKRIME & 5 % (Mamun and Ahmed,
2011) - ZA7m ETL GHEEEYIAH - RN - DA ~ REHEEEEESHNTFmARE -

VL AP

AN A )N INEEER S =T i R S|P S A Shc = SO RN TTTENG = Faprar = IDS e
BRI N ER SR AT EIE BT A SR AR A HATHEE DL =REHE )7 = DS
BEEERAVER - (1) stEEHEF La-PasE s (2) sSFEZRAEHRREE RSN Q) 5HE
B E h2EE L ZE 2 EER (Muraleedharan and Selvasundaram, 2002) - 7£ 3k pELE » ELpASEE1 %
KBRS EEHE 2 FHITHE L4 (early waning system. EWS) e &8 7% FIME S2 JE 2 4%
(threshold response system)(Wills, 1986; Wood and Chung, 1989) ; fEj0fiz » Ahmed 2 A (1992) %}
FAEEBRIFRERE T —EEREREL

EHRNE

g~ 00 S - NI - S 5R AT LR R AR E T BT
RAEEERIEL AR SR A B R EH AR R A R AT R 8 )8 H 5 U A0R g b
A~ HEIRPIERRTE ~ AEPIPTE ~ (LEEDTESE (Roy etal., 2015) » DUTN 73 BUHETT /04

P Az apE

TEVIREED A Ry—TE th BB 2 567775 - BOhRIREED 6 /ER A SHEEEY) 2 5%
HHAREEEHTT AT R FE A - BIARREERS - e — B BT R B A e S Z U SR T 2 1)
#otsam (Das, 1965) o 58S BRI AL RE BT FRBFEH T - BT /] R LA EBRRIGEEE
G JREIRIEERCD F A E B R B Y AR &N R HER & (Das, 1965; Muraleedharan and
Selvasundaram, 2002; Rahman et al., 2006; Roy et al., 2010a) ; FR{EEHE Bl & (58 P b 2 ) v] 5 30
FE A EESAYE4E (Rahman et al., 2006) - FEER 5 A E RS e T 2 HRZ FHEY) F—) 5
— RAFHHED G T-E (Das, 1965; Roy et al., 2010a) - #{{F A<l B E At {F W) BB EA M PR 5
e e R FEHAR A SRR EEY 2 AR > DU E 7 Ei T LRI Ak XA EE5RE
e EHAR S LB R S - XA SRR ETRE S ORI RE g - #t FE e B EAE
B E A PO E R EZE T -
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s e AN s Yaprs

A G GRS b am T - [EFINE (bk > 2014) wI{EEEw)EAR 1T - Hix
T R F R R 550 (Roy et al., 2015) - fRfEigE)% (barrier spraying) fy—TEFFiANiEE 17024
H RN 2 EEFEE (47 8-10 551T) HigE - FmAEHuLIaEE > [hI7 AT DB R i 2EE 5 S5 5
[ EE 52 75 138 > Das (1965) 58 Ry tb— g /7 4 nl 2 T LR g B 2 A B 6 2 BUR -
FIRZ A B R SR E E LR > I R b A oh —fEE i Hazarika %6 A (2009) #5
HEEHLE TVI 52X A EHREGEE  nIE BafonfE - Andrews (1914, 1919, 1923) % Ballard
(1921) 5 HIEEP T ERENE > FBIZA EERE FREM 0 DEEP RS e o 28
B 52 R G4 G - Borthakur 58 A (2011) #RAEHEH » BEIEATE RIS A EEREATE
Hih B HABRERERE 20 KHz 258K F » SR AR 15 - 30 81 45 5348 > S{fEAS
EEEGEEISET - Bh% (2012) WigefsH - FIFRENN &2 LED #{TH%FHS| > SERETER
R MRS NIRGE » BREDE - EE R A EAR B R -

EYIFE
— K

TEEGH YD EE ST A A AR e T A R E a8 - (B B A= Rl & - (&
BV BRI S EE R RN A1/ v w52 (Simmonds, 1970; CIBC, 1983; Cadou, 1994) - Watt and
Mann (1903) K; Barthakur (2011) f5H—f&E5&F5E (Reduviid bug) BT E A EES ) Ambika €5 A
(1979) #54—7FEWERE Crematogaster wrougtoni Forel (Hymenoptera: Formicidae) @Hi&a A SER
ON K2 ¥ #5745 & > Bhat and Srikumar (2013) {E 7] 0] 3 3G MIES A E B RINEF K > 75 5
Telenomus sp. 5z Chaetostricha sp.; Bhat = A (2013) fEfESEMEMR FE3SIRA 3 fEEE eI IASHHE S
BAEBRES NN © 47 H] & Panthous bimaculatus Dist ~ Sycanus collaris Fab J; Rihirbus
trochantericus luteous Stal ; Somchowdhury 2 A (1993) #E T —FFHETS (Chrysoperla sp.) £ A#E
EhEMerAERES  HEMIESCRITE NS - —fE5EFHEk (Oxyopes shweta Tikader) #5#
B GGG e a2 B ATE7E ST 2 #iPEEREL (Mukhopadhyay and Sarker, 2007; Roy et
al., 2006; Kumar and Mukhopadhyay, 2014) - 7EE[IFE g » —fda £ 8 (Erythmelus helopeltidis Gahan)
SEEFAEERAIIY (Sudhakaran and Muraleedharan, 1998, 2006) » E s = R5EE NN A IR B
52-83% - {EENEPHILE R ST 2 M E KM WEYL (Chrysoperla carnea Stephens,
Mallada sp) ~ $fd% (Oxyopes sp) ~ {G&ilifzd% (Plexippus sp.) ~ Bkl (Phidippus sp. - Marpissa sp)
i JefE (Sycanus croceovittatus) ~ < (Das et al., 2010; Barthakur, 2011; Borah et al., 2012)([&]
)

s REEN N A EERIGE R #H - HERT AR B AR A GHRIINER
MR ESE (B =) - Gurusubramanian % A (2009) #z&H5H - SREF A HIEH 1 (S5 Beauveria
bassiana (Bals.-Criv.) 3 /N7 » i HR4H AT R AS A S M5 42 42-62% 2 15 2E% - Ghatak & A (2008) 7£
SR PEEEENEY T HEE (B. bassiana) ~ BEE (Metarrhizium anisopliae (Metchnikoff) Sorokin)
R EGRIFEE (Verticillium lecanii (Zimmerman) Viegas) Y25 A SR a8 » S8~ E
EE LA EEREESR (88%) - MEMAEE FE R EXER - Bordoloi % A (2011) #
S AXNEE SR E BRI EER R E W ER T B A EES - BEA RS
(Fusarium sp.) ~ =20E (Aspergillus flavus) ~ ZE5 & (Cladosporium sp.) ~ €711 J& (Curvularia
sp.) ~ #ZTHFEUE (Acremonium sp.) KK E (Trichoderma sp.) - :4h Mukerji B2 Roy Choudhuri
(1965) & T —HEANRGMG T ERAEESR » NBWTENEASHERAIGHREERE - BRIk
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fREH AR G5 - #r%F (2014) F5HIE{EE B. bassiana Eifr BbO11 fEHER= T ¥R A ERKS
ZIRG R ESRE - BAR RVEEM 28 (E) -

Z ~ YRR

TEY R A S W R B e it - ARt - IR E RO AR 2 e E
&t (Isman, 2006) > HATC AT S BAE T KEEBURE A A S B R IE a (E TR -
BEAh > TEIRAE /KSR S 2 A RO bR SR 6 A P #2HH (Dutta et al., 2013) - Roy
A (20108) MR T AR EIVEIZRE A EBRRIERER - SREUNEE IR R S
i 250 ppm FEFF AR AT 65% o T ELIFEA - A5 B G SR I A 1 3SR B e i - T EAR R
FIE RN » B EBRIE &R HRESANE RS E i EES CRER R
250 ppm) HESAFRIELARUR  SEREI RS B A R A ERRE R EER T - B
TEBRSN - WA SEYIEM 2 FERURH RS A SR RNERR (FTD) BRI
R =& (Hazarika etal., 2009) - {EEIfE - EA H M L2 R EEEAE R & DF BUR B — U >
W57 B M EEE (Roy etal., 2010a) -

EEEYR SRS R R EEYIE A TG HERFERIE SR LR EEAEE - )8R
ZEFER LS - B B REHE A B E AU -

= EERE

St ED T L IR 4 5% - Somchoudhury % A (1993) J Sudhakaran (2000) 52
BRI e R AR A ST MRS R FT749 » Sachin SEA (2008) 4 T 25 FrEr e Gl e 40
SRR 5 2 A VERUR Sy » BB 2 AR B (2)-3 hexenyl acetate . (E)-2-hexenol »
FEEL 1 ¢ 5 I S 7 A3 4R -

{BEBRT &

£ 1940 FA » FRAEHERIIVE EZ(E DDT » [ BN E &l e HEEA 10% & P
(chlordane) ~ 50%;; 5 (DDT) w] R3] ~ 20% Endrex L7 ~ 50% /& B (Gammexane) H]JE
PERIH ~ 5%aa05E (BHC) #37 ~ 20%44F% (lindane) FLA ~ [[%722 (Aldrin) ~ JF528 (dieldrin) ~
FIKEE] (endrin) Z£ (Glover, 1955; Mukerjea, 1962) » #£ Dooars Z51& H (¢ A Z55% %  (endosulfan)
BERli% o SEERZ SR Ryt LU 2 76558 - AHE S DDT JthidE (Mukerjea, 1962) » 722457
FHE AR &% DDT #ZEH - WAL 1970 F£RIA 8 ML R v L R E T - B
(endosulfan) ~ Z %t (monocrotophos) ~ #.20F4 (phosalone) ~ Shalimar Tar oil ~ X Jgf4 (dimethoate) ~
BEWHN (fenitrothion) ~ E23Ed% (chlorpyriphos) K FE#AFA (quinalphos) = (Banerjee, 1973) - &k
i o SHEE TR 2 A 1982-1983 5 [MEENE SALERI& A (Satyanarayana, 1982, 1983) - 71 2001 4
FEAET Zaan | B W27 8  FROTA - 185K F8 (phosphomidon) ~#5.00% ~ BXG#E A (acephate) ~
A ~ ERTEIR « X0 - 2, (oxydemeton methyl) ~ 255452 (lamda-cyhalothrin) ~ E {th ZHks2
(beta-cyfluthrin) ~ fi¢Z5z== (etofenprox) ~ 55} (cartap hydrochloride) ~ THJ 2 (alphamethrin) - ZEHEE
(cypermethrin) ~ ZE %2 (deltamethrin) ~ iR fA (profenfos) - F£H %7 (thiomethoxam) ~ #5 #E fE
(imidacloprid) R iZEUE] (neem formulations) 2 (Anonymous, 2001) - ZATm H gifEH /b &0 %
L (KIBFRE AT E maximum residue limits, MRL) W{LEREERIAI LI - EFEBIHEE - FERE
% (thiomethoxam) ~ E2%5%& (bifenthrin) ~ fATRAA ~ FEFA K ERESE (thiacloprid) 2 - B (1977) #
IR 9T EA BFPNERAERERNER s #5 (2014) HEREIMRER S Bl 25 55 R Rk S ¥
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FKAEEENEZ R - &EREUR 2,000 (Siaks > FHsE BRI G A EEENEE -

Rahman % A (2007) k. Roy % A (2009a, 2010c) 13 [Elikaa ¥ 4 A EE R &N HEE
AETTIHTE SR A TRAA - 25 58 (fenpropathrin) KBS BB ARG NS EEE)T (abamectin) -
ENffiZ (azadirachtin) ~ 2% ~ sRifA (oxydemeton methyl) K BGREAARIE 2 A E KRS 2 UNEETE
fEF -

TEEERAERF AL A28 > Roy S8 A (2008) #5H#T# RS (neonicotinoids) ~ &Rl & 49 55
(synthetic pyrethroids) k2 t&Rk#E7] (monocrotophos) 1 FH Tt 175 354 £ 18-28 K » Gifefs
TN TE ~ FEOTAE R > 9k 7-11 K -

ZFAERRENE AR EEMEATIEE - fm R EVE IS 2 ZE512 00 H/Y - Roy % A (2008
a, 2008b, 2009¢, 2010b, 2013) R ERfEH A AEBROEZE - TR RERESTIEEN: -
FH A EER i FRE SR 8 > RER 2R E 3R DY LR ZERIF a2 A S MG AP ER

RAEPTEEHEEE

BEHACHITZ XA ERRVTERISAVII - rIHERRRE TP att Rk 85 4 -
A E BRI AT LUMEERRT G R £ TR BB E LA H M 22 KA [E SR dm P Y 5 U T 5
EHL > NIMAGRE s 4 PSRN - Faa—FHEE R IR SR F I - REMIALL LM
2 A REC G BREENR LS S TER AP a5RES » DUERARNHIESEH -

SFEEEIIT - RAERR ALV ESER EE LU I - SRkbREs AR
B HAHEZE W S A G ERNT 8 IS SO SR A M T L SR SRR B FH R R
B D2 R % -

FEYRGMEEE (Integrated Pest Management, IPM) fy—Tl DI RE Ry ierlE H R IAMEREY)E
HISHS - HohE SR @0 aRS - SiERENE - EEYERTE - AVIbiE - EERES - B
{EERPT BRI R 275 B R B NI EORE R <y Tl F 5 2 2 AR E <RI FR B2 Rl e TRl bk T 1
IN5EEZ IR A & Z A0S > FREEERERHR(E T JT R aseR - ERC G Es 4R
KR 2 SRR R M SRR A RS AV e A R s A R R M R & S R B
W) bR TERTE SN SRR B R A Y SR B L A R B RB A RE ) R E R
R

RAEHEZIPEE R F At R 2 — - % AT PR A R e R SR f B
BOETTI A RIS HERE - B RATE BORERSS IIVER ~ B RO R EELE I TTH - bR THH#
A - EEERASENERN > TR AEERIAZ REERK -

SR

1 M54 ~ B{EDE ~ 3TRFE - DRHARY ~ ARifZr. 2014, SRR 103 4% pp. 96-101 -

2. MRFEGE ~ BEEAD ~ BIRME - 38R 2018, A ERREHE TR R IBIE. REHE
84:11-13

3. MFee. 2014, B—XyEE LT - AERELNE. FREEHT] 71:1-2 -

4. DREARG - MRFae - KR 2012 LED WEERNAHORER BTG, AIESENTEEIRp R



JRAEMES (Helopeltis spp.) BFFES SR ACHT FEREEE 45

PTG ET. TERTRER B G CEEEEN B HIAR. {THEH. pp. 31-40

5. H{E)t. 2004. FRAEES. HYIREEE 23] 4556 RE - 5552 H. Pile/H. &1t -

6. BN 1977, ZEAERSATE LS E R HEERIT A AR RI5665F 45 pp. 148-149 -

7. Ahmed, M. 1996. Relationship between infestation intensity and crop loss by Helopeltis in tea. Tea J
Bangladesh. 32: 20-30.

8. Ahmed, M. 2005. Tea pest management. Dhaka: Evergreen Printing and Packaging. pp. 1-29.

9. Ahmed, M., Paul, S. K. and Mamun, M. S .A. 2011. Field performance and economic analysis of some

commonly used insecticides against tea mosquito bug, Helopeltis theivora W. Bangladesh J Agri
Res. 36: 449-454,

10. Ahmed, P., Bhagawati, P., Das, S. K., Kalita, M. C. and Das, S. 2013. Hypersensitive reaction and
anatomical changes of young tea leaf (Camellia sinensis, clone TV1) during feeding by tea
mosquito bug (Helopeltis theivora Waterhouse: Hemiptera: Miridae). Int. J. Curr. Micro. App. Sci.
2:187-195.

11. Ambika, B. and Abraham, C. C. 1983. New record of Helopeltis theivora Waterhouse and an
undetermined species of Helopeltis (Miridae: Hemipetra) as potential pests of cashew, Anacardium
occidentale Linn. Indian J Entomol. 45: 183-184.

12. Ambika, B., Abraham, C. C. and Vidyadharan, K. K. 1979. Relative susceptibility of cashew types to
infestation by Helopeltis antonii Sign. (Heteroptera: Miridae) In: Proceedings of PLACROSYM lI;
26-29 June 1979; Ootacamund (India); pp. 513-516.

13. Andrews, E. A. 1914. A note on the relation between the tea mosquito (Helopeltis theivora) and the
soil. Q J Indian Tea Assoc. 4: 31-35.

14. Andrews, E. A. 1919. A preliminary note on the present state of the mosquito-blight enquiry. Q J
Indian Tea Assoc. 4: 119-129.

15. Andrews, E. A. 1923. Factors affecting the control of the tea mosquito bug (Helopeltis theivora,
Waterh.). London: Worrall & Robey; p. 260.

16. Anonymous. 2001. TRA approved pesticides (as on 30th June, 2001). Two and a Bud. 48: 44-47.

17. Ballard, E. 1921. Helopeltis and its relatives. Planters’ Chron. 16: 489-491.

18. Banerjee, B. 1973. List of Approved Pesticides. Two and a Bud. 20: 33-36.

19. Banerjee, B. 1983. Arthropod accumulation on tea in young and old habitats. Ecol Entomol.
8:117-123.

20. Barbora, B. C. and Singh, K. 1994. All about Helopeltis theivora: a serious pest of tea. Two and a Bud.

41:19-21.

21. Barthakur, B. K. 2011. Recent approach of Tocklai to plant protection in tea in North east India. Sci
Culture. 77: 381-384.

22. Bhat, P. S. and Srikumar, K. K. 2013. Record of egg parasitoids Telenomus sp. laricis group
(Hymenoptera: Platygastridae) and Chaetostricha sp. (Hym: Trichogrammatidae) from Helopeltis
theivora Waterhouse (Heteroptera: Miridae) infesting cocoa. Int J Agric Sci. 3: 510-512.

23. Bhat, P. S., Srikumar, K. K., Raviprasad, T. N., Vanitha, K., Rebijith, K. B. and Asokan, R. 2013.
Biology, behavior, functional response and molecular characterization of Rihirbus trochantericus
Stal var. luteous (Hemiptera: Reduviidae: Harpactorinae) a potential predator of Helopeltis spp.
(Hemiptera: Miridae). Entomol News. 123: 264-277.



46 ZETENIIURER 55 36 /] (2017)

24. Bhuyan, M. and Bhattacharyya, P. R. 2006. Feeding and oviposition preference of Helopeltis theivora
(Hemiptera: Miridae) on tea in Northeast India. Insect Sci. 13: 485-488.

25. Bora, S. and Gurusubramanian, G. 2007. Relative toxicity of some commonly used insecticides
against adults of Helopeltis theivora Waterhouse (Miridae: Hemiptera) collected from Jorhat area
tea plantations, South Assam, India. Resistant Pest Manag Newsl. 17: 8-12.

26. Borah, T., Rahman, A., Borthakur, M. and Barthakur, B. K. 2012. Biology and predatory potential of a
newly recorded green lacewing, Mallada sp. (Neuroptera: Chrysopidae) on tea mosquito bug
Helopeltis theivora (Waterhouse). Two and a Bud. 59: 60-62.

27. Bordoloi, M., Madhab, M., Dutta, P., Borah, T., Nair, S. C., Pukhan, I., Debnath, S. and Barthakur,

B. K. 2011. Potential of entomopathogenic fungi for the management of Helopeltis theivora
(Waterhouse). Abstract of World Tea Science Congress; Tocklai Experimental Station, Tea
Research Association; Assam, India; p. 62.

28. Borthakur, S., Bhuyan, M., Bhattacharyya, P.R. and Rao, P.G. 2011. Ultrasound: a potential tool for
management of tea mosquito bug, Helopeltis theivora Waterhouse (Miridae:Hemiptera). Sci Culture.
77:493-495.

29. CAB. 1992. Citation distribution maps of plant pests. Wallingford: CAB International; p. 530.

30. Cadou, J. 1994. Les miridae du cotonnier an Afrique et a Madagascar. Montpellier: CIRAD; p. 74.

31. Chakraborty, U. and Chakraborty, N. 2001. Impact of environmental factors on infestation of tea
leaves by Helopeltis theivora, and associated changes in flavonoid flavor components and enzyme
activities. Phytoparasitica. 33: 88-96.

32. Cheramgoi, E. 2010. Integrated management of tea mosquito bug (Helopeltis schoute Deni). TRFK Q.
15: 5-7.

33. CIBC (Commonwealth Institute of Biological Control). 1983. Possibility for the use of natural
enemies in the control of Helopeltis spp. (Miridae). Biocontrol News Inf. 4: 7-11.

34. Cohen, S. C. P. 1922. lets over den steek van Helopeltis. Meded Proefst Thee Buitenzorg. 81: 24-25.

35. Corbett, G. H. 1930. Entomological notes first quarter 1930. Malayan Agric J. 18: 212-214.

36. Cranham, J. E. 1966a. Tea pest and their control. Ann Rev Entomol. 11: 491-514.

37. Cranham, J. E. 1966b. Insect and mite pest of tea in Ceylon and their control. Monographs on tea
production in Ceylon. Talawakelle: Tea Research Institute of Ceylon. No. 6; p. 122.

38. Damiri, B. V. 2002. Integrated pest management for controlling tea pests in Indonesia. [cited 2014 Apr.
10]. Available from: http://faculty.ksu.edu.sa/1882/Documents/502home08/Projects/Boy.doc

39. Das, G. M. 1957. Pests in relation to environment. Two and a Bud. 4: 14-16.

40. Das, G. M. 1965. Pest of tea in North-East India and there control (Memorandum No. 27).

Jorhat Tocklai Experimental Station, Tea Research Association; p. 169-173.

41. Das, S., Roy, S. and Mukhopadhyay, A. 2010. Diversity of arthropod natural enemies in the tea
plantations of North Bengal with emphasis on their association with tea pests. Curr Sci.
99: 1457-1463.

42. Das, S. C. 1984. Resurgence of tea mosquito bug Helopeltis theivora Waterhouse, a serious pest of tea.
Two and a Bud. 31: 36-38.

43. Deka, M. K. and Saikia, G. K. 2011. Antifeedant and growth regulatory effects of Clerodendron

Inerme (Linn.) Gaertn. and Lantana Camara L. extracts on tea mosquito bug, Helopeltis Theivora


http://faculty.ksu.edu.sa/1882/Documents/502home08/Projects/Boy.doc

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

JRAEMES (Helopeltis spp.) BFFES SR ACHT FEREEE 47

Waterhouse (Hemiptera: Miridae). Pestic Res J. 23: 32-35.

Deka, M. K., Handique, R., Karan, S. and Hazarika, L. K. 1998. Effect of aqueous extracts on
longevity and fecundity of tea mosquito bug. Crop Res. 16: 102-105.

Deka, M. K., Handique, R., Karan, S. and Hazarika, L. K. 1998. Effect of aqueous extracts on
longevity and fecundity of tea mosquito bug. Crop Res. 16: 102-105.

Deka, M. K., Singh, K. and Handique, R. 2000. Field efficacy of different plant extracts in controlling
tea mosquito bug, Helopeltis theivora Waterh. J Appl Zool Res. 11: 25-28.

Dhar, P. P., Samanta, A. K., Somchowdhury, A. K. and Roychoudhury, N. 2001. Distribution of tea
mosquito bug, nymph and adult in different regions of light intensity in tea bushes in North east
India. The Hort J. 14: 71-74.

Dolui, A. K. and Debnath, M. 2010. Antifeedant activity of plant extracts to an insect Helopeltis
theivora. J Environ Biol. 31: 557-559.

Dolui, A. K., Debnath, M., De, B. and Kumar, A. 2012. Reproductive activities of Heliotropium
indicum isolate against Helopeltis theivora and toxicity evaluation in mice. J Environ Biol.

33: 603-607.

Du Pasquier, R. H. 1932. Principales maladies parasitaires du théier et du caféier en Extréme-Orient.
Bull Econ Indochine. 35: 367-415.

Dutta, P., Reddy, S. G. E. and Borthakur, B. K. 2013. Effect of neem kernel aqueous extract (nkae) in
tea mosquito bug Helopeltis theivora (Waterhouse, 1886) (heteroptera: miridae). Munis Entomol
Zool. 8: 213-218.

Fernandes, G. W. 1990. Hypersensitivity: a neglected plant-resistance mechanism against insect
herbivores. Environmental Entomol. 19: 1173-1182.

Gao, L. L., Klingler, J. P., Anderson, J. P., Edwards, O. R. and Singh, K. B. 2008. Characterization of
pea aphid resistance in Medicago truncatula. Plant Physiol. 146: 996-1009.

Ghatak, S. S., Reza, M. W. and Poi, S. C. 2008. Bio-efficacy of some biopesticides and modern
synthetic pesticides against tea mosquito bug, Helopeltis theivora Waterhouse (Hemiptera:
Miridae). Res Crops. 9: 165-171.

Giesberger, G. 1983. Biological control of the Helopeltis pest of cocoa in Java. In: Taxopeus H,
Wessel PC, editors. Cocoa Research in Indonesia 1900-1950. American Cocoa Research Institute,
International Office of Cocoa and Chocolate; pp. 91-181.

Gogoi B, Choudhury, K., Sharma, M, Rahman, A. and Borthakur, M. 2012. Studies on the host range
of Helopeltis theivora. Two and a Bud. 59: 31-34.

Gope, B. and Handique, R. 1991. Bio-Ecological Studies on the Tea Mosquito Bug, Helopeltis
theivora Waterhouse in North-East India. Two and a Bud. 38: 21-27.

Gurusubramanian, G. and Bora, S. 2008. Insecticidal resistance to tea mosquito bug, Helopeltis
theivora Waterhouse (Miridae: Heteroptera) in North East India. J Environmental Res Dev.

2: 560-567.

Gurusubramanian, G., Rahman, A., Sarmah, M., Roy, S. and Bora, S. 2008a. Pesticide usage pattern
in tea ecosystem, their retrospects and alternative measures. J Environ Biol. 29: 813-826.

Gurusubramanian, G., Senthil, N. K., Tamuli, A. K., Sarmah, M., Rahman, A., Bora, S. and Roy, S.
2009. Biointensive integrated management of tea pests for sustainable tea production in North East



48

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

ZETENIIURER 55 36 /] (2017)

India. Int J Tea Sci. 7: 45-59.

Gurusubramanian, G., Senthilkumar, N., Bora, S. and Roy, S. 2008b. Change in Susceptibility in male
Helopeltis theivora Waterhouse (Jorhat Population, Assam, India) to different classes of
insecticides. Resist Pest Manag Newsl. 18: 36-40.

Hainsworth, E. 1952. Tea pest and Disease and there control with special reference to North-East
India. Cambridge: W. Heffer & Sons; p. 130.

Hargreaves, H. 1936. Report of the Government Entomologist for 1935. Annual Report of the
Department of Agriculture; Uganda; 1935; pp. 8-11.

Hazarika, L. K., Bhuyan, M., Hazarika, B. N. 2009. Insect pests of tea and their management. Ann
Rev Entomol. 54: 267-284.

Isman, M. B. 2006. Botanical insecticides, deterrents, and repellents in modern agriculture and an
increasingly regulated world. Annu Rev Entomol. 51: 45-66.

Kalita, H., Deka, M. K. and Singh, K. 2000. Diet breadth of tea mosquito bug, Helopeltis theivora
Waterhouse (Hemiptera: Miridae). Crop Res. 19: 122-124.

Kalita, H. and Singh, K. 1999. Seasonal biology of tea mosquito bug, Helopeltis theivora Waterh. on
tea. J App Zool Res. 10: 29-31.

Kalita, H., Handique, R., Singh, K. and Hazarika, L. K. 1995. Feeding behaviour of tea mosquito bug.
Two and a Bud. 42: 34-35.

Karmawati, E., Savitri, T. H., Wahyono, T. E. and Laba, I. W. 1999. Dinamika populasi Helopeltis
antonii Sign. pada tanaman jambu mente. Jurnal Penelitian Tanaman Industri. 4: 163-167.

Klingler, J., Creasy, R., Gao, L. L., Nair, R. M., Calix, A. S., Jacob, H. S., Edwards, O. R. and Singh,
K. B. 2005. Aphid resistance in Medicago truncatula involves antixenosis and phloem-specific,
inducible antibiosis, and maps to a single locus flanked by NBS-LRR resistance gene analogs.
Plant Physiol. 137: 1445-1455.

Koningsberger, J. C. 1908. Tweede overzicht der schadelijke en nuttige insekten van Java.
Mededeelingen uitgaande van het Departement van Landbouw. 6: 1-113.

Kumar, B. and Mukhopadhyay, A. 2014. Study on biological control potential of Lynx spider,
Oxyopes shweta (Araenae: Oxyopidae) against tea mosquito bug, Helopeltis theivora (Heteroptera:
Miridae). In: Souvenir and abstracts of AZRA silver jubilee international conference, “Probing
biosciences for food security and environmental safety”’; 16-18 February 2014; CRRI, Cuttack,
India; pp. 30-31.

Leach, R. 1935. Insect injury stimulating fungal attack on plants: a stem canker, an angular leaf spot, a
fruit scab and a fruit rot of mangoes caused by Helopeltis bergrothi Reuter (Capsidae). Ann Appl
Biol. 22: 525-537.

Leefmans, S. 1916. Contributions to the Question of Helopeltis and Tea. Meded. v. h. Proefstation
voor Thee. Buitenzorg L. 50: 214.

Lever, R. J. A. W. 1949. The tea mosquito bugs (Helopeltis spp.) in the Cameron Highlands. Malayan
Agric J. 32: 91-108.

Mamun, M. S. A. and Ahmed M. 2011. Integrated pest management in tea: prospects and future
strategies in Bangladesh. The J Plant Prot Sci. 3: 1-13.

Muhamad, R. and Chung, G. T. 1993. The relationship between population fluctuation of Helopeltis



78.
79.

80.

81.
82.

83.

84.

85.

86.
87.

88.

89.

90.

91.
92.

93.

94,

JRAEMES (Helopeltis spp.) BFFES SR ACHT FEREEE 49

theivora Waterhouse, availability of cocoa pods and rainfall pattern. Pertanika J Trop Agric Sci.
16: 81-86.

Mukerjea, T. D. 1962. Note on pesticides and weedicides. Two and a Bud. 9: 2223.

Mukhopadhyay, A. and Roy, S. 2009. Changing dimensions of IPM in the tea plantations of the North
Eastern sub Himalayan region. In: Ramamurthy VV, Gupta GP, editors. Proceedings of National
Symposium on IPM Strategies to Combat Emerging Pest in the Current Scenario of Climate
change; 28-30 January; Arunachal Pradesh (India): Central Agricultural University Pasighat; pp.
290-302.

Mukhopadhyay, A. and Sarker, M. 2007. Natural enemies of some tea pests with special reference to
Darjeeling, Terai and the Dooars. Kolkata: NTRF, Tea Board; pp. 7-49.

Muraleedharan, N. 1987. Entomological research in tea in southern India. J Coffee Res. 17: 80-83.

Muraleedharan, N. 1992a. Pest control in Asia. In: Wilson KC, Clifford MN, editors. Tea: cultivation
to consumption. London: Chapman and Hall; pp. 375-412.

Muraleedharan, N. 1992b. Bioecology and management of tea pests in southern India. J Plantation
Crops. 20: 1-21.

Muraleedharan, N. and Selvasundaram, R. 2002. An IPM package for tea in India. Planters’ Chronicle.
4:107-124.

Pillai, G. B., Singh, V., Dubey, O. P. and Abraham, V. A. 1979. Seasonal abundance of tea mosquito
Helopeltis antonii on cashew tree in relation to meteorological factors. In: Proceeding of The
International Cashew Symposium; Cochin; pp. 103-110.

Prasad, S. 1992. Infestation of Helopeltis. Bombay: Tea times, Sandoz (India) Ltd.

Ragesh, G. 2013. New record of soapbush (Clidemia hirta (L.) Don, 1823) as a host and the biology
of tea mosquito bug, Helopeltis theivora Waterhouse (Miridae: Hemiptera). Paper presented at: 2nd
Global Conference on Entomology; Kuching, Sarawak, Malaysia.

Rahman, A., Sarmah, M., Phukan, A. K. and Gurusubramanian, G. 2007. Varietal preference and
chemical control strategies for management of Helopeltis theivora Waterhouse. Uttar Pradesh J
Zool. 27: 1-11.

Rahman, A., Sarmah. M., Phukan, A. K., Roy, S., Sannigrahi, S., Borthakur. M. and Gurusubramanian,
G. 2006. Approaches for the management of tea mosquito bug, Helopeltis theivora Waterhouse
(Miridae : Heteroptera). In: Proceedings of 34™ Tocklai Conference-Strategies for Quality; 28-30
November 2005; Jorhat: Organized by Tocklai Experimental Station; Tea Research Association; pp.
146-161.

Rahman, I. and Nath, M. 2012. Properties and Potential of Natural Insecticides from Plants against
Helopeltis theivora Waterhouse. Advances in Life Sci. 1: 29-31.

Rao, G. N. 1970. Helopeltis: A breakthrough in its control. UPASI Tea Sci Dept Bull. 28: 21-24.

Rao, G. N. and Murthy, R. L. N. 1976. Economics of tea pest control. In: Proceedings of the 22nd
Scientific Conference Bulletin No. 33. Vol. 33. Tea Science Department; pp. 88-100.

Rattan, P. S. 1992. Pest and disease control in Africa. In: Wilson KC, Clifford MN, editors. Tea:
Cultivation to Consumption. London: Chapman & Hall; pp. 331-352.

Roy, S., Talukdar, T., Saha, A. B., Banerjee, D. K., Sannigrahi, S. and Gurusubramanian, G. 2006.
Species richness and seasonal abundance of spider and lady bird fauna in the tea eco-system of



50 ZETENIIURER 55 36 /] (2017)

North Bengal. In: Proceedings of 34th Tocklai Conference-Strategies for Quality; 28-30 November
2005; Organized by Tocklai Experimental Station, Tea Research Association; Jorhat; pp. 347-351.

95. Roy, S. 2008. Evaluation of the levels of insecticide susceptibility of Helopeltis theivora Waterhouse
(Heteroptera: Miridae) and development of an efficacious strategy for management of the pest in
Dooars tea plantation of North Bengal. Darjeeling, India: North Bengal University.

96. Roy, S. and Gurusubramanian, G. 2013. Comparison of life cycle traits of Helopeltis theivora
Waterhouse (Heteroptera: Miridae) population infesting organic and conventional tea plantations,
with emphasis on deltamethrin resistance. Arch Biol Sci. 65: 57-64.

97. Roy, S., Das, S., Mukhopadhyay, A. and Gurusubramanian, G. 2009. Screening of antiinsect
properties of common botanicals isolated from plants of tea garden areas of North Bengal against
the sucking pest, Helopeltis theivora (Het.: Miridae). In: Beniwal SPS, Choudhary SL, Nene YL,
editors. Improving productivity and quality of tea through traditional agricultural practices.
Secundrabad: Asian Agro- History Foundation

98. Roy, S., Gurusubramanian, G. and Mukhopadhyay, A. 2008. Insecticide persistence and residual
toxicity monitoring in tea mosquito bug, Helopeltis theivora Waterhouse (Heteroptera: Hemiptera:
Miridae) in Dooars, West Bengal. Resist Pest Manag Newsl. 17: 9-15.

99. Roy, S., Gurusubramanian, G. and Mukhopadhyay, A. 2010a. Neembased integrated approaches for
the management of tea mosquito bug, Helopeltis theivora Waterhouse (Miridae: Heteroptera) in tea.
J Pest Sci. 83: 143-148.

100. Roy, S., Mukhopadhyay, A. and Gurusubramanian, G. 2008a. Impact of pH (hydrogen ion
concentration) of carrier water on the efficacy of commonly used insecticides against tea
mosquito bug (Helopeltis theivora Waterhouse) in the Dooars tea plantation of North Bengal. Int J
App Agric Res. 4: 25-28.

101. Roy, S., Mukhopadhyay, A. and Gurusubramanian, G. 2008b. Use Pattern of Insecticides in Tea
Estates of the Dooars in North Bengal, India. North Bengal University. J Anim Sci. 2: 35-40.

102. Roy, S., Mukhopadhyay, A. and Gurusubramanian, G. 2008c. Antifeedant and insecticidal activity of
Clerodendron infortunatum Gaertn. (Verbinaceae) extract tested on tea mosquito bug, Helopeltis
theivora Waterhouse. (Hetoraptera: Miridae). Res Crops. 10: 152-158.

103. Roy, S., Mukhopadhyay, A. and Gurusubramanian, G. 2008e. Susceptibility status of Helopeltis
theivora Waterhouse (Heteroptera: Miridae) to the commonly applied insecticides in the tea
plantation of the Sub-Himalayan Dooars area of North Bengal. Resist Pest Manag Newsl.

18: 10-18.

104. Roy, S., Mukhopadhyay, A. and Gurusubramanian, G. 2009a. Ovicidal Toxicity of Chemical and
Botanical Insecticides on the Eggs of Tea Mosquito Bug (Helopeltis theivora Waterhouse) in
laboratory. Insect Environ. 14: 165-167.

105. Roy, S., Mukhopadhyay, A. and Gurusubramanian, G. 2009b. Biology of Helopeltis theivora
(Heteroptera: Miridae) on tea (Camellia sinensis) in the sub Himalayan region. J Plantation
Crops. 37:226-228.

106. Roy, S., Mukhopadhyay, A. and Gurusubramanian, G. 2009c. Sensitivity of the tea mosquito bug

(Helopeltis theivora Waterhouse), to commonly used insecticides in 2007 in Dooars tea plantations,
India and implication for control. American-Eurasian J Agric Environ Sci. 6:244-251.



107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

JRAEMES (Helopeltis spp.) BFFES SR ACHT FEREEE 51

Roy, S., Mukhopadhyay, A. and Gurusubramanian, G. 2009d. Comparative lifecycle pattern of tea
mosquito bug Helopeltis theivora (Miridae: Heteroptera) on tea (Camellia sinensis) and weed
(Mikania micrantha). J Appl Zool Res. 20: 111-114.

Roy, S., Mukhopadhyay, A. and Gurusubramanian, G. 2010b. Fitness traits of insecticide resistant
and susceptible strains of tea mosquito bug, Helopeltis theivora Waterhouse (Heteroptera;
Miridae). Entomol Res. 40: 229-232.

Roy, S., Mukhopadhyay, A. and Gurusubramanian, G. 2010c. Relative susceptibility of tea mosquito
bug, Helopeltis theivora Waterhouse and red spider mite, Oligonychus coffeae eggs to
commonly used pesticides. J Plant Prot Res. 50: 271-276.

Roy, S., Muraleedharan, N., Mukhapadhyay, A. and Handique, G. 2015. The tea mosquito bug,
Helopeltis theivora Waterhouse (Heteroptera: Miridae): its status, biology, ecology and
management in tea plantations. Int. J. Pest. Mana. 61: 179-197.

Saha, D. and Mukhopadhyaya, A. 2013. Insecticide resistance mechanisms in three sucking insect
pests of tea with reference to North-East India: an appraisal. Int. J. Trop. Insect. Sci. 33: 46-70.

Saha, D., Mukhopadhyay, A. and Bahadur, M. 2012a. Effect of host plants on fitness traits and
detoxifying enzymes activity of Helopeltis theivora, a major sucking insect pest of tea.
Phytoparasitica. 40: 433-444,

Saikia, J. K., Baruah, U., Barman, T. S., Saikia, H. and Bandyopadhyay. T. 2011. Impact of tea
mosquito infestation on endogenous hormones of tea (Camellia sinensis L.). Sci Culture.
77:412-415.

Sana, D. L. and Haqg, M. I. 1974. Feeding intensity of tea mosquito bug during daily rhythm-1. Tea J
Bangladesh. 10: 7-11.

Sarker, M. and Mukhopadhyay, A. 2006. Studies on salivary and midgut enzymes of a major sucking
pest of tea, Helopeltis theivora (Heteroptera: Miridae) from Darjeeling Plains, India. J Ent Res
Soc. 8: 27-36.

Sarmah, M. and Bhola, R. K. 2008. Antifeedant and repellent effects of aqueous plant extracts of
Azadirachta indica and Xanthium strumarium on tea mosquito bug, Helopeltis theivora
Waterhouse. Two and a Bud. 55: 36-40.

Sarmah, M. and Bhola, R. K. 2011. Effect of aqueous plant extracts on growth and development of
tea mosquito bug, Helopeltis theivora Waterhouse. Indian J Entomol. 73: 258-262.

Sarmah, M., Phukan, A. K., Rahman, A. and Borthakur, M. 2011. Yield loss-infestation relationship
and determination of economic injury level of tea mosquito bug. Two and a Bud. 58: 62-64.

Satyanarayana, G. 1982. Revised list of Approved Pesticides (as on December 1982). Two and a Bud.
19: 68-71.

Satyanarayana, G. 1983. Revised list of Approved Pesticides (as on December 1983). Two and a Bud.
30: 87-90.

Schuh, R.T. 1995. Plant bugs of the world (Insecta: Heteroptera: Miridae): systematic catalog,
distributions, host list, and bibliography. New York (NY): The New York Entomological Society;
pp. 475-516.

Simmonds, F. J. 1970. Commonwealth Institute of Biological Control report (Mimeograph). Oxford:
CIBC; p. 7.



52 ZETENIIURER 55 36 /] (2017)

123. Smith, D., Brott, K. and Koki, G. 1985. Respiratory impairment in coffee factory-workers in the
Asaro Valley of Papua-New-Guinea Br. J Ind Med. 42: 495-498.

124. Somchowdhury, A. K., Samanta, A. K. and Dhar, P. P. 1993. Approach to integrated control of tea
mosquito bug. In: Proceedings of International Symposium of Tea Science and Human Health;
11-14 January; Kolkata (India): Tea Research Association; pp. 330-338.

125. Srikumar, K. K. and Bhat, P. S. 2013. Biology of the tea mosquito bug (Helopeltis theivora
Waterhouse) on Chromolaena odorata (L.) R. M. King & H. Rob. Chilean J Agric Res.
73:309-314.

126. Stern, V. M., Smith, R. F.,, van den Bosch, R. and Hagen, K. S. 1959. The integration of chemical and
biological control of the spotted alfalfa aphid: The integrated control concept. Hilgardia 29(2):
81-101.

127. Stonedahal, G. M. 1991. Bull Entomol Res. 81: 465-490.

128. Sudhakaran, R. and Muraleedharan, N. 2006. Biology of Helopeltis theivora (Hemiptera: Miridae)
infesting tea. Entomon. 31: 165-180.

129. Sudhakaran, R., Selvasundaram, R. 2000. Incidence of tea mosquito bug on Maesa indica. UPASI
Tea Res Inst Newslett. 8: 3.

130. Sudhkaran, R. 2000. Studies in the Tea mosquito bug, Helopeltis theivora Waterhouse (Hemiptera:
Miridae) infesting tea in Southern India. Coimbatore (India): Bharathiar University.

131. Sundararaju, D. and Sundarababu, P. C. 1999. Helopeltis sp. (Heteroptera: Miridae) and their
management in plantation and horticultural crops of India. J Plantation Crops. 27: 155-174.

132. Swaine, G. 1959. A preliminary note on Helopeltis spp. damaging cashew in Tanganyika territory.
Bull Entomol Res. 50: 171-181.

133. Thu, P. Q., Griffiths, M. W., Pegg, G. S., McDonald, J. M., Wylie, F. R., King, J. and Lawson, S. A.
2010. Healthy plantations: a field guide to pests and pathogens of Acacia and Eucalyptus in
Vietnam. Brisbane: Queensland Department of Employment, Economic Development and
Innovation.

134. Tjallingii, W. F. and Esch, T. H. 1993. Fine-structure of aphid stylet routes in plant-tissues in
correlation with EPG signals. Physiol Entomol. 18: 317-328.

135. Watson, T. F., Moore, L. and Ware, G. W. 1975. Practical Insect Pest Management. A self-instruction
manual. San Fransisco (CA): W. H. Freeman and Company.

136. Watt, G., Mann and H. N. 1903. The Pests and Blights of the Tea Plant. Calcutta: Government
Printing Press; p. 429.

137. Wills, G. A. 1986. Use of an early warning system for the control of Helopeltis theivora theobromae
in cocoa. In: Proceedings of Cocoa and Coconuts Conference: Progress and Outlook. Kuala
Lumpur (Malaysia); pp. 241-253.

138. Wood, B. Jand Chung, G. F. 1989. Integrated management of insect pests of cocoa in Malaysia. The
Planter. 65: 389-418.

139. Yong, M. L. and Qi, A. J. 1985. Notes on two Helopeltis bugs in Hainan island. Chinese J Trop
Crops. 5: 2.

140.Zeiss, M. R. and Braber, K. D. 2001. Tea: integrated pest management ecological guide. E-book.
Vietnam: CIDSE; pp. 33-41.



FFAEES (Helopeltis spp.) #5373 BRI ITEE 53

B — SR EERAEN B R E Z Ia PR AL - A HUET1R 2 /N - B. HUET1R 3 /N
C. HiEt& 24 /N\i§ » D. Hig{& 5 K  (Roy % A - 2015)
Fig. 1. Feeding damage by adult TMB on tea: (A) after 2 h feeding, (B) after 3 h feeding, (C) after 24 h
feeding, and (D) after 5 days feeding. (Roy et al., 2015)

B~ RAEHERIKE - A HIRHERAEESRNE B BItaAEE e C. =
FRRES MR EESEE - (Roy FA - 2015)
Fig. 2. Natural enemies of Helopeltis Theivora: (A) Oxyopes sp. feeding on adult TMB, (B) Mallada sp.
feeding on nymph of TMB, and (C) Sycanus croceovittatus feeding on adult TMB. (Roy et al.,
2015)
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B = - ZEaRE R RS R A EESGE - (Roy F A - 2015)
Fig. 3. Adult TMB infected by entomopathogenic fungi. (Roy et al., 2015)

L

BV~ SRAEHERZ BB B011 5 - A Kk B REG Wi EEEE  C KD &
Bzl AEFERLAEETREEA -

Fig. 4. TMB infected by Beauveria bassiana Bb011. A and B: the early infection period of TMB which
showed the rigor bodies; C and D: the late infection period of TMB which showed numerous
sporulation of B. bassiana Bb011 on TMB.
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T RAERRFEHEER REFEEYREME (Roy FA > 2015)
Table 1 List of hosts of Helopeltis theivora present in and around tea plantations (Roy et al., 2015)

FEEYES B a1 R

EHEPAE A Acacia mangium Willd. X Thu et al. (2010)

ENE A Acalypha indica L. REF} Das (1965)

g L Anacardium occidentale L. N Ambika and Abraham (1983), Sundararaju (1993) and Das (1984)
BTN Annona reticulata L. EHBH R Kalita et al. (2000)

REMEA Anthocephalus cadamba (Roxb.) J. Bosser PR} Saha and Mukhopadhyay (2013)

BT T i At Azadirachta indica A. Juss. TR} Sundararaju and Babu (1999)
RACECE Bidens pilosa L. oy Saha and Mukhopadhyay (2013)

HR e Bixa orellana L. HRAEfE Rt Das (1984)

LLIZSAE Camellia japonica L. LRt Sudhakaran and Muraleedharan (2006)
et Camellia sinensis (L.) Kuntze SR Das (1965)

Kk Cannabis sativa L. PN Gogoi et al. (2012)

B Capsicum spp. jiiita, Anonymous (2007)

L= Ceiba pentandra (L.) Gaertn. fiGE YR Das (1984)

e | Chromolaena odorata (L.) R.M. King & H. Rob syt Srikumar and Bhat (2013)

S BEANIG Cinchona officinalis L. PHER} Das (1984)

=y i) Cinnamomum camphora (L.) J. Presl. &R Das (1984)

EEHFT Clidemia hirta (L.) Don PR} Ragesh (2013)

SERHE Duranta repens L. FEHRERRY Gogoi et al. (2012)
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[E G Ehretia acuminata R. Brown HERL Barbora and Singh (1994)

Sk Eugenia jambolana k4 igrt Kalita et al. (2000)

FREEFSR Eurya acuminata D.C. LLIZERE Das (1965)

TR Ficus benjamina L. =Rl Gogoi et al. (2012)

HEERA Ficus hispida L.f. =R Saha and Mukhopadhyay (2013)
MET-1E Gardenia jasminoides Ellis PHERL Kalita et al. (2000)

SRS Ixora coccinea PHER} Gogoi et al. (2012)

=EE Jasminum sandens Vahl KEFRL Das (1965)

EIETE Maesa indica (Roxb.) DC. LR Sudhakaran and Muraleedharan (2006)
TR AR Maesa ramentacae Wallich LE4H Das (1965)

FLNEERT AT Melastoma malabathricum L. PR Das (1965)

INTEEE R Mikania micrantha H.B. & K ey Somchowdhury et al. (1993)
E=di) Morus alba L. R Barbora and Singh (1994)
H[HE B Murraya koenigii =HR Gogoi et al. (2012)
SV Oxalis acetosella L. s R Barbora and Singh (1994)

fEE AL Persea bombycina Kost fERL Gogoi et al. (2012)

KRR Persicaria chinensis (L.) Nakai By it Saha and Mukhopadhyay (2013)
PO AV Phlogacanthus pubinervius T. Anderson B3R Somchowdhury et al. (1993)
SKIETE Phlogacanthus thyrsiflorus (Roxb.) Nees BERR Gogoi et al. (2012)

dHH Piper hamiltonii C. DC. SR Gogoi et al. (2012)

BRI Piper nigrum L. EHFRURL Das (1984)
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KIET e
EL19
BISEGAFIE
BHEILEE
7]

Premna latifolia Roxb.
Psidium guajava L.

Pteridium aquilinum (L.) Kuhn
Sida cordifolia L.

Smilax herbacea L.
Theobroma cacao L.

FEHEERY
Pz gt
B
SRR
PR
ZERE

Barbora and Singh (1994)

Saha et al. (2012)

Saha and Mukhopadhyay (2013)
Gogoi et al. (2012)
Somchowdhury et al. (1993)
Anonymous (2007)
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xR AV AEHERE I 2 EYEEEEI (Roy %A » 2015)
Table 2 Plants having anti-insect properties effective against Helopeltis theivora (Roy et al., 2015)

B8 KR {5 AL ENEE DLEalE A XRKIR

E5F (BTHR) R K ALY~ fEE Sarmah and Bhola (2011)

WEBEAE (B3R TERIAE K~ &fF ~ FomE - FEE AN~ EE Gurusubramanian et al. (2008a), , Roy et al. (2009)

ERE () S K Ay~ EE Roy et al. (2009)

PEE (HARD PR K HeON ~ R Roy et al. (2009)

. (HErRh BR¥e 7K EER Roy et al. (2009)

B (ER) hH K EE Roy et al. (2009)

B (F R ERAEE 7K EeE Gurusubramanian et al. (2008a) and Roy et al. (2009)

1632 R ERAEE 7K AL~ fEE Roy et al. (2009)

EIEEEIR (BRF) TR NE 7K EER Sarmah and Bhola (2008)

% (Gar) HZAE 7K EeE Mamun and Ahmed (2011)

XhamrkaE (BERD B INE E 7K UM~ FHE - 7R Gurusubramanian et al. (2008) and Roy et al. (2008c)
Deka and Saikia (2011) and Deka et al. (2000);

S (BT REARE K ER - ERA Gurusubramaniar(l et al.)(2008a) ( )

HEEFT (B TR AEE 7K A~ B - AR Roy et al. (2010a)

HTEBIEE (F6F) R A 2 * R - I o ooy T (O Rovetel (80, and oy

INAFEL (PR s 7K ER Roy et al. (2009)

grHT CREF 2R 7K EHE Roy et al. (2009)

fREE (K5 TERAT ol ~ 2% Z8E - iR EE Dolui and Debnath (2010) and Dolui et al. (2012)
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Deka and Saikia (2011), Deka et al. (1998),
Gurusubramanian et al. (2008a), and Roy et al. (2009)
Mamun and Ahmed (2011), Gurusubramanian et al.
(2008)

Roy et al. (2009)

Roy et al. (2009)

Gogoi et al. (2012), Rahman et al. (2007),
Gurusubramanian et al. (2008a), Rahman and Nath
(2012)

Mamun and Ahmed (2011), Rahman and Nath (2012),
and Sarmah and Bhola (2011)

Deka and Singh (2005), Gurusubramanian et al. (2008a)
Gurusubramanian et al. (2008a)

Deka et al. (1998), Deka et al. (2000), Mamun and
Ahmed (2011), and Gurusubramanian et al. (2008b)
Dolui and Debnath (2010)

Mamun and Ahmed (2011)

Roy et al. (2009)

Roy et al. (2009)

Sarmah and Bhola (2008) and Sarmah and Bhola (2011)

Roy et al. (2009)
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The Review and Future Research Prospects of Tea
Mosquito Bug, Helopeltis spp. (Heteroptera: Miridae)

Shiou-Ruei Lin*
Summary

Tea mosquito bug (Helopeltis spp. (Heteroptera: Miridae)) is one of the important piercing-stylet pest
of tea in most tea-producing areas. Not only the nymphs but adults could damage the tea shoots and cause
yield loss. The damage to tea by tea mosquito bug is not limit to the piercing-stylet sucking sap of young
tea shoots. It is also including the oviposition which results in cracks and over-callusing that lead to
blockages of the vascular bundles, which affects the physiology and causes stunted growth. So far, there
are dozens of alternate host plants for tea mosquito bug. However, the most normally pest control is still
using chemical pesticides. It is necessary for avoiding chemical residues and pesticide resistance by using
integrated pest management instead of complete using chemical pesticides. Integrated pest management
includes cultivation control, mechanical and physical control methods, bio-control and chemical control,
etc. And with adjust management strategy, it might be possible to reduce the pesticides utilization and
increase the control efficacy, and achieves the goal of maintaining the annual yield and free of chemical
residue risks.

Key words: Integrated pest management, Pesticide resistance, Bio-control, Piercing-stylet pest
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