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Foreword

Tea plant is subjected to the attack of pests and diseases. Tea pests are localized in tea growing area. In tea, today one is a minor and tomorrow it may be a major pest. Generally Looper caterpillar is a minor pest of tea. Actually it is a major shade tree pest. But now-a-days it is a major pest of tea in some areas. Already some of the tea estates faced the problem arising out of this pest. Under favourable environmental conditions it becomes a serious pest of tea and can cause substantial crop loss. The circular has covered almost all aspects of the pest ornately with significant information, which will be practically useful in managing the caterpillar. Particular emphasis has been given on Mechanical control option as a component of IPM strategies. With timely adoption and implementation of highlighted information in this circular, planters will be able to manage the caterpillar more efficiently in a cost-effective, environment friendly and sustainable way.       

	
	

	September 2010
	Mukul Jyoti Dutta

	
	     Director in-charge


Looper Caterpillar- a Threat to Tea and its Management

Introduction

The looper caterpillar, Biston suppressaria Guen. is one of the major defoliating pests of tea plantation in North-East India, causing heavy crop losses. Also found some times in South India, Sri Lanka, Indonesia and Bangladesh. Looper caterpillars are the larval stage of moths. It belongs to the family Geometridae under Lepidoptera order. It is a destructive and major defoliating pest of tea, shade trees and green crops. It was not a potential tea pest in Bangladesh in the past. Its larvae infest tea leaves and shoots. This defoliator of tea plantations of North-East India causes heavy crop losses which may go up to 40 per cent (Banerjee, 1993).
Pest status information in Tea Estates 
  

The looper caterpillar was first reported by Cotes (1895) as a tea insect from Nowgong in 1890.  The incidence of the looper caterpillar, Biston suppressaria G. has been recorded to be a major importance in the tea districts of Dooars and Cachar since 1900 (Das, 1965). In Bangladesh tea, a severe outbreak occurred in several tea estates of Sylhet in 1963. After that a sporadic and localized incidence was observed in lower valley circles of Bangladesh tea. In recent years its infestations have been greatly increased and extended to many tea estates where the pest was unknown in the past. Now-a-days, looper caterpillar- Biston suppressaria G. was recorded as a serious pest at Dinarpur T.E., Brindaban T.E., Junglebari T.E. and Zareen T.E in Greater Sylhet and Salilan T.E., Karotoa T.E., Dahuk T.E. and Tetulia T.E. at Panchagarh during 2005, 2006, 2008, 2009 and 2010 respectively. It was very serious at Panchagarh in 2010. In near future, this pest would be considered as a major pest of tea in Bangladesh.

Taxonomic Classification of the insect 

Kingdom: Animalia 

Phylum: Arthropoda

 
Class: Insecta 

Order: Lepidoptera 

Family: Geometridae 

Genus: Biston 
Species: Biston suppressaria Guen.

Identifying Characters 

The adult moths are grey, finely speckled with black. The head is ochreous and the thorax & abdomen have yellow bars. The forewing has a yellow, wavy antimedial band. Both the fore and hind wings bear an indistinct irregularly sinuous yellow median line and an ill-defined post median maculate band and a marginal series of yellow spots. The wing span of the male is 40-50 mm and of the female is 60-70 mm. The males are in general smaller than the females and are easily distinguished by the antennae which are bipectinated with short stiff branches. The mature caterpillars are brownish-grey colour with greenish-white lines on the back and sides, and have a brownish head. It has a pro-leg on the 6th abdominal segment and a pair of claspers at the caudal end. Hence, it loops while walking.         
Nature of damage

Young caterpillars feed on tender leaves, making punctures along the margin. With the increase in larval age, feeding rate also increases and the loopers consume the entire leaves, leaving only the mid ribs. The mature larvae prefer older leaves and the bushes are completely stripped of leaves in severe attack.  

Life history

The looper caterpillar shows complete metamorphosis. There are four stages in their life cycle i.e. egg, larva, pupa and adult. Pairing takes place usually on the day of emergence and egg lying the following night and is continued for 3 to 5 days. The female deposits her eggs in batches of about 200-600 eggs, mostly during night. Eggs are cylindrical, bluish green and covered by a mass of hairs and turn dark-brown before hatching. The most common site for the deposition of eggs is being the trunk of shade trees or of any other high trees in the vicinity of tea. Adjacent bamboo baries come next in the choice for oviposition. Incubation period is 7-10 days. 
Newly hatched larvae are dark brown in colour with greenish-white lines on the back and sides. After an active feeding period, they attain a brownish-grey colour. The larval period is about 3 weeks. The larvae infest tea plants.  Before pupation caterpillars move to the ground and pupate at the depth 25-50 mm in the soil under tea bushes. The pupa is brown in colour, anterior end with two serrated ridges and a characteristic process (Cremaster) at the hind end of the body. The pupal period is about 3-4 weeks in summer and more than 10-12 weeks in winter.  The life cycle is completed in 8-10 weeks during the cropping season. There are 4-5 broods in a year. 
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Plate 1. Adult Moth of Looper             Plate 2. Looper infested tea shoot
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Plate 3. Looper infested tea field           Plate 4. Looper Caterpillar

[image: image4] 
[image: image5]
Plate 5. Looper infested tea plants       Plate 6. Denuded tea field by Looper

Time of occurrence
Maximum damage takes place during pre-monsoon period (March to June) followed by a reduction in monsoon months and again a slow pick up during the winter months. The moth is found occasionally during March-July and September-October. However, the time of occurrence of moths and caterpillars may vary in different localities under different climatic conditions. Mode of dispersal of the pest is migration of moths from shade trees.
Alternate hosts

The pest is polyphagous. Shade tress like Dalbergia assamica, Albizzia chinensis, A. odoratissima, Derris robusta, Acacia modesta, A. catechu, Aleurities montana, Bauhinia variegata, Cassia auriculata, Carissa diffusa, Dodonaea viscosa, Lagerstroemia indica, Cajanus indica and Priotropis cystisoides (green crops) are the alternate hosts of the looper caterpillar.
Management Strategies

1. Mechanical/Cultural measure
a) Hand collection of caterpillar: Hand collection is the best way to manage the looper. In minor attack, Hand collection of caterpillar from tea plant as well as shade tree can be resorted to. Chrysalids should be collected during the cold weather, particularly if the area is forked.  

b) Collection of moth: During the early part of the cropping season (February-March), the adult moth may found resting with wing outstretched on the shade trees and other trees. These may be killed by means of a bamboo pole to which a bundle of thatch grass is tied like a broom. These moths are also occasionally found on tea bushes in the morning. They are rather sluggish and can be easily caught. The destruction of moths, particularly of the first brood emerging in late February and March is very important in reducing the severity of subsequent attacks. 

c) Trapping:  Yellow traps are useful in attracting the adult moths of caterpillars. Fluorescent light traps can also be used to control this pest. They can be set up during the seasons of moths’ emergence. These traps are useful for monitoring of the pests and as a means of control. 

d) Reduction of alternate hosts: Reduce the alternate hosts like Dalbergia assamica, Albizzia chinensis, A. odoratissima, Derris robusta, Acacia modesta, A. catechu, Aleurities montana, Bauhinia variegata, Cassia auriculata, Carissa diffusa, Dodonaea viscosa, Lagerstroemia indica, Cajanus indica and Priotropis cystisoides (green crops) etc. from the surrounding of the section. 
2. Biological control
Biological methods of control involve the conservation, preservation and introduction of natural enemies of tea pests, like predators, parasitoids and pathogens for suppression of pests within tolerable levels. Looper caterpillars are attacked by a number of parasites (Hymenoptera and Diptera) and also some predators such as Reduviid bugs. Parasitism by Apanteles sp. was an important source of mortality of larvae in the fourth and fifth instars of looper caterpillar. Bacillus thuringiensis can be used as microbial control against this caterpillar. Bacoluvirus as a natural biocontrol agent of B. suppressaria opens up an eco-friendly alternative for managing this major defoliating pest of tea through augmentative manipulation/release. The cultured mass solution of Nuclear Polyhedrosis Virus (NPV) was very effective for the control of the tea looper caterpillar, Buzura suppressaria, with no impact on the environment or any deleterious effects on quality of the made tea (Zhu, et al., 1981). 
3. Chemical control
The chemical spray is quite effective against the young caterpillars but the later instar caterpillars are not much affected by it. In severe attack, affected plants/area should be sprayed with Ripcord 10EC @ 500 ml/ha or Decis 2.5EC @ 500 ml/ha or Dimethion 40EC @ 2.25 lit/ha or Thiodan 35 EC @ 1.5 lit/ha or Quinalphos 25 EC @ 500 ml/ha or Metasystox 25EC @ 750ml/ha in 500 lit of water. Spray must be always in the evening. Second round application must be done at 7 days interval to achieve a satisfactory control. Target point must be all the immature and mature leaves in upper and mid canopy.  Spraying should be done immediately after a plucking round. 

Pv‡qi jycvi K¨vUviwcjvi I Zv‡`i `gb e¨e¯’vcbv

m~Pbv

jycvi K¨vUviwcjvi (Biston suppressaria Guen) DËi-c~e© fvi‡Zi Pv Avev`x‡Z GKwU ¸iæZ¡c~Y© cvZv †L‡Kv †cvKv hv gvivZ¥K km¨ÿwZ K‡i _v‡K| `w¶Y fviZ, kªxjsKv, B‡›`v‡bwkqv I evsjv‡`‡kI G †cvKvi Avvwe©fve †`Lvhvq| jycvi K¨vUviwcjvi g‡_i AcwiYZ `kv (Larval stage)| Bnv ‡jwcWc‡Uiv e‡M©i wRI‡gwUªwW †Mv‡Îi Aš—f©~³| Bnv Pv MvQ QvovI Qvqv Ziæ I meyR k‡m¨i GKwU ¶wZKviK KxU| c~‡e© Bnv evsjv‡`‡ki Pv‡qi gyL¨ ÿwZKviK †cvKv wQj bv| G †cvKvi AcwiYZ `kvB Pv Mv‡Qi cvZv I Kzwo †L‡q †d‡j| G †cvKv DËi-c~e© fvi‡Zi Pv Avev`x‡Z gvivZ¥K km¨ÿwZ K‡i _v‡K hv 40 kZvsk ch©šÍ n‡Z c‡i (e¨vbvR©x, 1993)| 

Pv evMv‡b †cvKvi Avwe©fve

1890 mv‡j bDMs G †KvUm& (1895) jycvi K¨vUviwcjvi‡K Pv‡qi †cvKv wn‡m‡e wPwýZ K‡ib| 1900 mv‡j fvi‡Zi ‡Wvqvi I KvQvo AÂ‡ji Pv‡q G †cvKvi Avµg‡bi Z_¨ Rvbv hvq| evsjv‡`‡ki wm‡jU AÂ‡ji wKQz Pv evMv‡b 1963 mv‡j G †cvKvi e¨vcK Avµgb †`Lv w`‡qwQj| cieZ©x‡Z f¨vwj mv‡K©j¸‡jvi wewfbœ Pv evMv‡b cÖvqB wewÿßfv‡e G Kx‡Ui Avµgb †`Lv ‡hZ| m¤cÖwZ A‡bK Pv evMv‡b jycvi K¨vUviwcjv‡ii Avµgb e¨vcK fv‡e e„w× †c‡q‡Q c~‡e© †hLv‡b G †cvKvwU AÁvZ wQj| eZ©gv‡b 2005, 2006, 2008, 2009 I 2010 Lªx. h_vµ‡g w`bvicyi Pv evMvb, e„›`veb Pv evMvb, RsMjevox Pv evMvb, †Rwib Pv evMvb Ges cÂM‡oi m¨vwjjvb Pv evMv‡b jycvi K¨vUviwcjv‡ii gvivZ¥K Avµgb †`Lv hvq| AbywgZ n‡”Q fwel¨‡Z Pv wk‡íi Rb¨ GwU gyL¨ ÿwZKviK KxU wn‡m‡e Mb¨ n‡Z cv‡i|
‡cvKvi U¨v‡·vbwgK †kªYxweb¨vm

RMr: cÖvwY


ce©: Av‡_©ªv‡cvWv



‡kªYx: Bb‡m±v ev †cvKv




eM©: †jwcWc‡Uiv





‡MvÎ: wRI‡gwUªwW






MY: we÷b






cÖRvwZ: we÷b my‡cÖmvwiqv Ry‡qb.

mbv³Kvix ˆewkó

c~Y©v½ g_ †`L‡Z m~ÿ Kv‡jv `vM wewkó aymi e‡Y©i| gv_v njy`vf ev`vgx Ges †_viv· I †c‡U njy` `vM Av‡Q| mvg‡bi cvLv‡Z GKwU njy` I gvSLv‡b †XD †Lvjv‡bv e¨vÛ Av‡Q| mvg‡bi I wcQ‡bi Dfq cvLv‡Z wewQbœfv‡e wKQz njy` `vM i‡q‡Q| cyiæl g‡_i cvLvi we¯Ívi 40-50 wg.wg. Ges ¯¿x g‡_i cvLvi we¯Ívi 60-70 wg.wg.| mvaviYZ cyiæl g_ ¯¿x g‡_i Zzjbvq †QvU n‡q _v‡K Ges wPiæYxi g‡Zv ïs (antennae) _vKvi Kvi‡b Zv‡`i‡K mn‡RB Avjv`v Kiv hvq| cwiYZ K¨vUviwcjvi †`L‡Z wcQ‡b I cv‡k¦© meyRvf mv`v †iLv mg„× aymi ev`vgx e‡Y©i Ges ev`vgx gv_v wewkó| Bnvi †c‡Ui 6 Zg L‡Û GKwU cv Ges wcQ‡bi As‡k `„pfv‡e aivi Rb¨ GK †Rvov K¬vmcvi Av‡Q| G‡`i cÖavb ˆewkó¨ Pjvi mgq jyc ˆZix K‡i P‡j|

¶wZi cÖK…wZ

AcwibZ K¨vUviwcjvi KwP cvZvi wKbviv wQ`ª K‡i Ges c‡i wKbviv eivei †L‡Z _v‡K| GwU AvKv‡i hZ eo n‡Z _v‡K cvZv LvIqvi cwigvbI ZZ evo‡Z _v‡K| GK mgq ga¨wkiv ev‡` m¤ú~Y© cvZvB †L‡q †d‡j| c~Y© eq¯‹ K¨vUviwcjvi cwibZ cvZv †L‡Z ïiy K‡i Ges Avµgb e¨vcK n‡j cy‡iv MvQwU cvZvwenxb n‡q c‡o| 

Rxeb e„Ëvš—

jycvi K¨vUviwcjvi c~Y©v½ ‡gUvgi‡dvwmm cÖ`k©b K‡i| K¨vUviwcjv‡ii Rxeb Pµ PviwU `kv‡Z m¤úbœ nq| G¸‡jv nj- wWg, ïKKxU, gyKKxU I c~Y©v½ g_| c~Y©v½ g_ cwi‡ùvU‡bi w`bB wgwjZ nq Ges cieZ©x iv‡ZB wWg cvov ïiæ nq hv 3-5 w`b Pjgvb _v‡K| c~Y©v½ ¯¿x g_ ¸”QvKv‡i wWg cv‡o| cÖwZwU ¸‡”Q 200-600wU wWg _v‡K| wWg¸‡jv bjvKvi I bxjvf-meyR i‡Oi hv GK ¸”Q ‡jvg Øviv XvKv _v‡K Ges wWg †dvUvi c~‡e© Mvp ev`vgx eY© avib K‡i| wWg cvovi mvavib ¯’vb n‡jv Pv Mv‡Qi Av‡kcv‡k Qvqv Mv‡Qi KvÛ| KvQvKvwQ evuk evwo n‡jv wWg cvovi cieZ©x ¯’vb| wW‡gi myßKvj 7-10 w`b|

m`¨ †dvUv ïKKxU Mvp ev`vgx i‡Oi Ges †`‡ni cvk¦© I wcV eivei meyRvf-mv`v †iLv _v‡K| mwµq Lv`¨ MÖn‡bi ci Zviv aymi ev`vgx eY© avib K‡i| jvf©vi mgq Kvj cÖvq 3 mßvn| G `kvqB Pv‡hi cvZv †L‡q ¶wZ K‡i _v‡K|  gyKKxUvq‡bi c~‡e© K¨vUviwcjvi Pv Mv‡Qi wb‡P gvwUi wfZ‡i Xz‡K hvq Ges 25-50 wgwg wb‡P gyKKxUvqb m¤úbœ K‡i| gyKKxU †`L‡Z ev`vgx e‡Y©i hvi mvg‡bi cÖv‡šÍi wKbviv `ywU Kiv‡Zi b¨vq _v‡K Ges †`‡ni wc‡Q‡bi cªv‡šÍ wµgv÷vi _v‡K| gyKKx‡Ui mgq Kvj MÖx®§Kv‡j cÖvq 3-4 mßvn Ges kxZKv‡j 10-12 mßv‡ni †ewk| Drcv`b †gŠmy‡g G‡`i Rxeb Pµ cÖvq 8-10 mßv‡n m¤úbœ nq| eQ‡i 4-5wU †Rbv‡ikb n‡q _v‡K| 

Avwe©fv‡ei mgq

jycvi K¨vUviwcjv‡ii Avµgb el©vi c~‡e© A_©vr gvP©-Ry‡b ‡ewk †`Lv hvq, el©vq wKQzUv Kg‡Z _v‡K Ges kx‡Zi mg‡q A_©vr †m‡Þ¤^i-A‡±vei gv‡m Avevi Aµgb †`Lv hvq| c~Y©v½ g_ gvP©-RyjvB Ges †m‡Þ¤^i-A‡±vei gv‡m wewÿßfv‡e cvIqv hvq| AwaKš‘, wewfbœ AvenvIqvi AvIZvq wewfbœ ¯’v‡b g_ I K¨vUvwcjv‡ii Avwe©fv‡ei mgq wfbœ iKg n‡q _v‡K| †cvKvwU QvqvZiæ †_‡K wKsev Pv MvQ †_‡K ¯’vbvšÍ‡ii gva¨‡g we¯Ívi K‡i _v‡K|        

weKí ‡cvlK

†cvKwU eû‡fvRx| QvqvZiæ †hgb-eMv‡gWzjv, mv`v KoB, kxj KoB, Kv‡jv KoB, wkixl, Kv‡jv wkixl, †Wwim, Rviæj, Aoni, KvV ev`vg Ges cÖv‡qvUªwcm bvgK meyR km¨ jycvi K¨vUviwcjv‡ii weKí †cvlK wn‡m‡e KvR K‡i| 

`gb †KŠkj

1. hvwš¿K/cwiP©hvMZ c×wZ

K) nvZ evQvBt jycvi `g‡b nvZ evQvB DËg c×wZ| Avµgb Kg n‡j K¨vUviwcjvi nvZ w`‡h msMÖn K‡i †g‡i †djv hvq| kxZKv‡j cÖæwbs mg‡q we‡klK‡i †hmg¯Í ‡mKkb dwK©s Kiv nq †mLvb ‡_‡K †KvKzb msMÖn Kiv †h‡Z cv‡i|

L) c~Y©v½ g_ aŸsm Kivt Drcv`b †gŠmy‡gi ïi“‡Z A_©vr †diªyqvix-gvP© gv‡mi w`‡K c~Y©v½ g_ Pv MvQ, Qvqv MvQ ev Pv GjvKv msjMœ Ab¨vb¨ MvQ we‡kl K‡i euvk Sv‡o cvLv cÖmvwiZ K‡i wekªvgiZ Ae¯’vq _v‡K| Giƒc g‡_i Dcw¯’wZ †`Lv †M‡j G mgq evu‡ki gv_vq Svo– †e‡a wcwU‡q G†`i‡K gviv †h‡Z cv‡i| 

M) dvu` e¨envit njy` dvu` K¨vUviwcjv‡ii g_‡K AK…ó K‡i _v‡K| ZvB njy` dvu` e¨envi K‡i c~Y©v½ g_ `gb Kiv hvq| †d¬v‡iv‡m›U Av‡jvK dvu` e¨envi K‡iI G g_ `gb Kiv †h‡Z cv‡i| c~Y©v½ g_ cwi‡ùvUb‡i †gŠmy‡g G¸‡jv‡K †mU Kiv †h‡Z cv‡i| GB dvu`¸‡jv ‡cvKvi Dcw¯’wZ ch©‡eÿY Ges `g‡bi gva¨g wn‡m‡e LyeB DcKvix|   

N) weKí †cvlK Kgv‡bvt jycvi K¨vUviwcjv‡ii weKí †cvlK †hgb QvqvMvQ †hgb-eMv‡gWzjv, mv`v KoB, kxj KoB, Kv‡jv KoB, wkixl, Kv‡jv wkixl, †Wwim, Rviæj, Aoni, KvV ev`vg Ges AcwiYZ Pv‡q ‡ivcbK…Z cÖv‡qvUªwcm bvgK meyR km¨ _vK‡j ‡mLv‡b bRi w`‡Z n‡e| 

2. ‰RweK `gb

‰RweK `gb ej‡Z Pv‡qi evjvB `g‡b wKQz cÖvK…wZK kÎæ †hgb-wcÖ‡WUi, c¨vivwmU‡qW, Ges c¨v‡_v‡Rbmgyn‡K mn¨ mxgvq †i‡L msiÿY Kiv‡K ‡evSvq| jycvi K¨vUviwcjvi nvB‡g‡bvc‡Uiv I wWc‡Uiv e‡M©i AmsL¨ c¨vivmvBU Ges wKQz wcÖ‡WUi †hgb-Reduviid bug Øviv AvµvšÍ n‡q _v‡K| jycvi K¨vUviwcjv‡ii 4_© I 5g BÝUvi jvf©vi g„Znvi Apanteles bvgK cÖRvwZi c¨vivwmU‡q‡Wi Kvi‡b n‡q _v‡K| Bacillus thuringiensis bvgK c¨v‡_v‡Rb e¨envi K‡iI G K¨vUviwcjvi `gb Kiv hvq|  jycvi K¨vUviwcjv‡ii ‰Re `gb G‡R›U e¨vKz‡jvfvBivm bvgK GK ai‡bi fvBivm e¨envi K‡i cwi‡ek evÜe †cvKv e¨e¯’vcbv Kiv hvq| wbDwK¬qvi cwj‡n‡Wªvwmm fvBiv‡mi gvm mwjDkb Pv‡qi jycvi K¨vUviwcjvi `g‡b †ek djcÖmy hv cwi‡e‡ki Dci Ggb wK ˆZwi Pv‡qi ¸bMZgv‡b †Kvb cÖfve †d‡j bv (Ry¨, 1981)|

3. ivmvqwbK `gb

ivmvqwbK †¯cÖ AcwiYZ K¨vUviwcjvi `g‡b †ek Kvh©Kix wKš‘ cwiYZ K¨vUviwcjvi `g‡b †Zgb Kvh©Kix bq| Avµgb †ekx n‡j 500 wgwj nv‡i wicKW© 10 Bwm A_ev 500 wgwj nv‡i †Wwmm 2.5 Bwm A_ev 2.25 wj nv‡i WvB‡gw_qb 40 Bwm A_ev 1.5 wj nv‡i _v‡qvWvb 35 Bwm A_ev 500 wgwj nv‡i KzBbvjdm 25 Bwm A_ev 750 wgwj nv‡i †gUvwmmU· 25 Bwm Gi †h ‡Kvb GKwU 500 wj. cvwb‡Z wgwk‡q m¤ú~Y© MvQ I gvwU‡Z wmÂb Ki‡Z n‡e| wmÂb Aek¨B cošÍ we‡K‡j Kiv DwPZ| Z‡e m‡šÍvlRbK `g‡bi Rb¨ 7 w`‡bi g‡a¨ Aek¨B 2q `dv wmÂb Kiv evÂbxq| Pv Mv‡Qi Dc‡ii Ges gv‡Si K¨v‡bvwci KwP I cwiYZ cvZvq wmÂb Ki‡Z n‡e| Aek¨B cvZv Pq‡bi ci ciB wmÂb Ki‡Z n‡e| 
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