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T AT ALR B R (Tez‘mszfzch%s brontispae)
Z 5T AR S

%t MR AR el F A

R APTNRETELN BT AT AL I0%E#R (Brontispa longissima Gestr.) ZIf
FMe Tetrastichus brontispae Terr. fERIAIIITAIIERZ B o 85 AR BEEAR
MBS T T ~ R DA T R SR B o FRRH 3 M RIE R v T L AR R L TR A
c RAFTEENAERE  RRABRT M2 REREE 2 REMETE » RE@0°CH - (6IEs
EREEAL  RERITR » BRE2R o #8015 5B 2 — 3f $hEafAs — 6 K+ WEHAI0—
1R o PR 61 10.8K » HElR 3.6 K - S MBHERBEENZ BT 4ETHE60.
13::8.0%  T'. brontispae ¥EFRRFT24 1 A 187 Bl » 5%{&104"\?%5@@%@%2%%% =2
48 A HEEHRR18.8—179.2% » BHFAFE2 A 8 HERMMHE » 75 3 8 A K 7 KHFEER
R 9.3—44.29% o FIEFE ML B IGHES L ML IZERZ I > AT » MR EMhaK
R BEREZ W IT BB IR AR o AU S IERE SR 0 S8 - 5 R
B RABENE  RHER » T A ESEL 7 IimE -

AT (Cocos nucifera L. ) JyBibIE 2 BEEHEHME o EAEE - ﬁi’ﬂiﬁﬁ?ﬁz@ﬁbn
W RGBT » A R A RENEEE 0 B RLRELBEN > R E AR BEES
> T EREERRT o BIAGE R 2 M 605 1 » BAEER B Es Y Ba
Bk o (BRI U2 SEHRE » MEASLME ( Oryctes rhinoceros Linn. ) » BT8R
(Tirathaba mundella Walk. ) » ¥E N 3%8 (Aspidiotus destructor Sign. ) » T AE L%
(Rhynchophorus ferrugineus Oliv. ) » FI‘Hﬁﬁ—rﬂ)ﬁ &2 ( Brontispa longissima Gestr. ) %

ZRE MMM RESRESEE -

T AR TR A SR A E I (Coleoptera) j*ﬁ;;ﬁ%&ﬂ (Chrysomelidae) 3475 Coconut leaf
bud hispa = Coconut leaf beetle » HE# (& 1) MshidHREEMFEALRBZEBRO
ENRE > REH b TREAER > AR LERRBETERE  AREEN REETE
AIER » MR (E 8 ) » IEEFRE » HERE > EEALHEMNIE » WL 8 FAEUT 24
ﬁ%@fﬁ @ . »

AR AR ER L S MHE R EEER K TS » SEME (Indonesia ) -~ REME
(Solomon Is. ) ~ %¥5E (Saipan) -~ Fififi BEE ( New Hebrides) - FE B4 Em (New
Caledonia) ~ K#&#Hi (Tahiti) ~ 1B (Guam) % o ABENERE 64F 7 SFHECE - AR
- BEEE RGBT RME 1218 Bt o TREIANER QMBI ERIETAE 4 —EE 30 (8&9) ©
2 4o KITEREMATIRA R IERIEE - mEE B B e
@E@i%)llﬁ" L& wﬂna‘é* Fﬁfnrﬁ’%» @@fﬁ(i}ll KEEBE -

5- mm\ LB ° ;
6. %%*&ﬁ%ﬂ%’iuﬂﬂi o B di’tﬁ’r‘f’
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RERRFEFERESBIRG 8 B R 8 4 AR RRE « BEEFILEILEE » &5
WEMBTE 4,00088% » MR EHRBZRSEMBEIRGBEDR » DIBEB » KERMA - UG LR EH
PR RIEGE ~ ERFMTAERE o EHEN AR TSR RE 61-62 £k B/HRAZEB ALY ©
» BRI TER MK EREARE Y o BEFHIBEMGTES > BTSENEREEEE Y
B (BARBEHEE  FRMEEESEI0EISARES » #5EERIEE20FE04R » ML LB E
8t > RIS SEWMEE RN » IRRIGHE - G - RRIEZ IS ELAEFAERE - EERLA
EARE S o SACH L EBEEAE (Hymenoptera) Hi/4f (Eulophidae) 2 Tetrasti-
chus brontispae Ferriere Jyv] [ THLIOEE# 2 B KB ® o REEFT (Solomons) ~ BT
(American Samoa) ~ EEWF R/EFETE (French Polynesia) -~ BiE ~ 2 ( Malaya) Tt
B (Java) ~ 9t~ WY (Celebes) % &S FIM %P it Brontispa B2 AR T34 » 5
W R ZHEEE H555 o Lange (1950) #i4h » ZME LAY T2 5 1 EiEH
Brontispa mariana ZFER » THGEiE 60% @ - Muniappan %5 (1980) #REZM47AR B4
B. palauensis 72 Z B85 E A Z76% D

AR TALIE M E RS 2 R E 4 1 » ik 3 R IIE 4 » BIE/MER (Trichogramma-
tidae) 2z Haeckeliania brontispae, Trichogrammatoidea nana R Rk/)ft (Encyrtidae) =
Ooencyrtus sp. » 75 1 BEIFEH £ » BEVER (Eulophidae) 27 brontispae #% &S Ty
WP BR TR0 BE R 2 R AR o BRAFTEER I » T3t 35 |3 FIREr 4 1 LA ik 7k 45 71 T 45
TILREER - B (REBI729E) MABTEREEBRZEGEY » HERERTIHEZK - 24
FH B SR BT R S E D A R BRI AT LR AR EE AT E R B R S s » ik
AR EREY G HREHER » BELEREANZRE  BAERREASBERBE R Mu-
niappan 1100 » WETTEHE » FBEIGRER D AR BFI#AY -

RE(TZFEILA T. brontispae WeHRES A% » FEAEERFT REGESETHERT RIEHM
» MERRRTCHEER B RBERIITREREN » EEABIRER S FEBHAS ABE > NEG
B R R EBEIBIRMCIB AR » R » BHIEEGEG S A TIE - EI3EAN AR 255
BERGHRERY FAESR RS BRTARSRZSE - 5 - SREERBREK TR
REE ARG S BRI 2 5T A i FAL SRR 2 8 RIAE L R % e 2o Hoh e 2 ] w7
FHEBZFEERE - ENEEYRENRBEEI2ERE TS - LSS BY&FE T
XEEHEDERHATLIEER 5 EF -

HFHEES

AR FALIEE R A A e 2 B Hige T. brontispae HEHE KB £ RS R. Muni-
appan L2 IRER FHOLE BAFLRHRET2E10520H AR B %5 » KRB REIH
MEAVLE » UBUEMS H > RAG11LE 2 RS ERT o RENTSFEBREERP AL
o WFRER I LR L BIBR RS #i% - WAF411A 4 A » i Muniappan B - FiEHEE R D AR E
ZPAEATES S PERIR Z EIGH/ MR o B R A ASE o (NN MRS » A i AR
HLTE A P A RGBS R IR B BB A BEBRT © Bt (FE/MEZ BT ES SR
EHFELBR o (HET/MEZ BB B5 ML » RRRBHHNE -

Tetrastichus W E MR BRI AR PTG RS % » 2 FIBREGIR - e 2 F £ RIBIE » F10E 5850
1/NREN » BERIEHEK » FERP ML 2 SR DR A SOKMiEHE S » FnEUmit B
WEMZIERER » MIERY Y2 o %A KR SRR O A -~ B » R ETT AL
2 AL EE SR > IR FET- 2 MBS > 2 B WA R 28R 120°CI4 5300 B T LI E » LIk
PRER N » B HMEESYREREALRE -
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Fig. 1. Adult of coconut leaf beetle, Brontispa longissima.

2. Tetrastichus brontispae Z IR 7 AR F-RLIQEES > I -

Fig. 2. Parasitoid, Tetrastichus brontispae is ovipositing to the pupa of B. longissima.

B 3. WURTSONEARERRRMZOERK

Fig. 3. The unopened leaflets of coconut palm dry up by Brontispa longissima infestation.
B 4. B T. brontispae gk et S ETBHIR R A B o

Fig. 4. The recovery of coconut palm after Tetrastichus brontispae released.
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FEBIIERZBRERREAT : FEEIEAMBEERANRES - BUERE 2R
ERSBIEG 2R SENRFE (E2) - 56 =8 BREZANERE (RMmkz24)
B BRAE (REL.7X17cmA) » A 4 F 5 HHHRE » F2TREEN » BEEFEKHEH
A 82 REKERBEEINEZ F @B » SR Z AL RS 0 M ERED - TEBRF
EEIBZAMEMFRNERAER  SHEEEAMKTERFEERERALL 2 F 4 BBt
RSHMEEERRGEG S - FTEREZAERATES 3 ARG AL » REEDBREFER
FERETER 2 8IS FERBIP R -

HEwgsBEBR: REBE1ABHERETTERZEBR  BRBEREERFE - R
HHE M o RIEHOEI0KIL11, 4568 » thEHokk 7R3k 4,881% - MEUTIERAETE » BEERA
A2 20-30 £ » BREBREMBLEZES » REMEESERE TIREFRF EMWED -
Bk ERELHM T NERRZFEE - AERKESERBBLEZ PRI FIEZLLRE
R - T EATER -

ERRH®

EHBE KRBT EREL T. brontispae FEMZ KR KALEHLREL - HE—#t5EZ
110541 fatE s (Brontispa palauensis) 2488 » $H36%E (32.72%) #HE4 » VERKBFTLEER
LB > 5EMUTRBRT AR AT ERBRET LB AL c MFA I M B. palauensis ZHEH
HEWEEG36.4% o MERAMMBRFLZBMBETS » ERAEFEBEAFTEEN (gregarious) EIZ
g > FERBL AL ZFEBITHE » RBEEBETRZH -

# 1. T. brontispae TEEHEN ~ Wil> BHGIsE (1984) *
Table 1. Release record of T'. brontispae at Chenchinhu and Linbien (1984)

B & i 2 H—KREBHRA M B B X K | B
Site Date of 1st release No. of releases Toril(ﬁgor"e?;g,’?am‘
Chenchinhu
PN & 73.2. 8 7 4,881
Linbien i

* R USRI EEIBAE6 A -

T. brontispae 7 MiMER T2 MBEENE » HZBARSE » B ZBE - BRI R IRE
HEHBERA » BERER > BAZEE (funicle) Mk 3 & » B 4 & - BES0.8%1.3mm »
T IR R R - TREENREHZREMEBERLTE - {NFREACRBRY  ZES
17X {RERZ K HEBYPSHBINH2-3K » S H5-6 K » §HII0-11K - REBM| 20°C B
' EREGREE4K » BR2K » FHHE 10.8K REGRE 2K » REI0OK » FHE3.6K -
W~ REEHTER FIRARAL > A0 BREFEWHRME - ¥ RHBEY » BMESEBLIK LS R
MRS T BT RR - KBRS ET] 2 - 3 EHBRRAREE 1 SR SHETEES - }
FRHRMRERABEE BN EEMM LM (arrhenotokous) » BIRSKE ZIPE T LaEML » (Hik
EAEMEERR - HRAREBZ2EUTESTH » B HB 2 EETRENANERRE Y » HHEER
ZHRLBRELTEYE - ’ :

EREETFERZFEETIHRE 60.1:8.0% (£2) » ik Stapley (1971) RUZBRIERRE
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& 2. EREW T. brontispae o F5H:2s (1984)
Table 2. Percent parasitism of T'. brontispae which was exposed to B. longissima reared at
21°C in the laboratory (1984)

|

A . i 1) - 4+ L] w T B F 4 F
Month ‘ No. of host pupae - Average parasitism (%)

Feb. { 2,436 5094194

Mar. 2,601 64.94-14.7

Apr. 2,856 64,64= 8.0

|

BREFEBZHE: BEESEIHISHR2ASH S MERE M WSS T. brontispae
W BRRLAE » 0 I 2 B E R RE AR » T bRSS: 2 Bkt B R AR 1 fR B B > — i AR B 2
WEBEFIRN A 2 R BIEE) » My IRE & WA 2 e T FE o (ETRE Mt 2 i MtE B 5
BRERE 2 BEWIEHRE 25 2 REABHESE (F3) « XRMETE—RRE% » EA
FIRT EDR BT RO SR 2 B 3 A0 - T B F A RBA L7 » HE B RN TR AR a2
A R BIIIEARRL & (synchronization) o %A Me b B 7E RIS L 3E BRBERS 50 R LR~
IR B TN A o I MRS TR RS E ] - TR ERES 2 G
BEREAEZBEPER KA (permanent establishment) » A FH R ZIEA R L L HRE
TZHEFHEIERLY » th R LGRE -

& 3. BREWWHTIRERY 7. brontispac WAL (1984)

Table 3. Percent parasitism by 7. brontispae on B. longissima at releasing sites (1984)

A 17 * Av.fg‘%) ofm%upalﬁparasi%sm ® -
Month i " b L3
Chenchinhu ] Linbien
Feb. 21.2 \ 93
Mar. 78.1 J 17.6
Apr. 495 { 22.5
May 6L.3 ‘ 36.2
June 79.2 —
Aug. 26.4 —
Sept. — 46.6
Oct. — 63.4
Nov. 79.5 58.0
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T. brontispac WEEHIEEI T M0 RIBR W 2 MIHCR IE 5 » W REET29 9 1051
> W R AR B AL RS S BT IV TEE B0 L MR BURE40580% - 3734 1 ABIA
Tt » KIMESR R E IR T 4 ZF 6 JIRBEH A1 &I (BSR4 2K flode 2 1% KL B 2E 82 2 4
o RBMEDRRG > BT R735E9 BUAE  EH2 98« RAKETHEEH105E » Ti72
FRZ BREREEINFREERE » B E R HRES 2 EHAE AR « X nEaT3E
17 8 BHEBRERFI0A P A7EMER 2 £ B2 BIRIE L ERBILRER 2@ T. brontispac
M o RAERIL ~ CREAZ IS LA BSEE A% o REUR LOBRA IR » wikes
PRV IR0 8 N L2 KB A RE IR B HOE o TR > RS RTIBERE L 2 E RS s » 55
RHIMD: T. brontispae BHAHTE0~40% o WEBERLIFRY T. brontispae MEZERBE
W RMEHTIR (B 6) o BRE S MR 2 MR £ 3 B 28 s B EF b
Bri O (B 4) > £BED SATE -

210
| ememmve 353 /KR (larvae/tree)
! g TEEemes R&/#k (adults/tree)
1w aaaaaaaa m//ﬁ: (pupae/'tree)
—= % (parasitoids releassd)
150 }

120 ¢

FHRAT FOE B 0
(No. B. longissima per tree)

8 9 1011 12 1 2 3 4 5 6 7 8 @ 1o 11
1983 1384

5. WHSBENISBENTTIREREESBE) (1983-1984)

Fig. 8. Population fluctuation of coconut leaf beetle before and

oa,
----------

after Tetrastichus brontispae released at Chenchinhu.

PSR RTIE 7 2 75 6 AN 7R » RGH 2SR HERE 9.3%71336.20 (&
8) » BRI ENAMTBEME S K » ZREZNNEATTEBHHIE » £2105BFELEE
63.4% (33) o Rt HIR AT AE d FY I BRI T B A A AU A B R — B AR 2 ok > AR S
BRI HRZ PSR D » DB WU B S .2 3 5 R B R S R R R 40% - TRSEHkis f B
I Z B A T R B N L BB 234 TRECA T A BE B AT T S - AR N
L7 RRRR R IR 5 BARS BRI R B AR > (AR TE IR v R W LT R
R E MBS i 23R o :
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Introduction. Propagation and Liberation of a Pupal
Parasitoid, Tetrastichus brontispae, for the Control
of the Coconut Leaf Beetle in Taiwan'

Shui—chen Chiu?, Po-yung Lai’, Bing-huei Chen!,
Z. C. Chen’ and J. F. Shiau®

Summary

The coconut tree, Cocos nucifera L., grown in the tropical and subtropical regions
of the world, is the best known palm with high economic values. In Taiwan, it can be
grown on the east coast and in areas south of Taichung on the west. The number of
coconut trees planted in 1960 was estimated at 12,000 trees and was gradually increased
to a total of 60,000 trees in 1984,

The coconut leaf beetle, Brontispa longissima Gestro (Chrysomelidae), a serious pest
of coconut trees, was first detected in Pingtung in July 1975. Since then, it has spread
north to Taitung and then to Hualien. Since coconut trees are tall, reaching a height of
15-20 m., and are commonly planted along highways and around fish ponds, it renders
the use of chemical pesticides for control of this pest economically impractical and
environmentally unsafe. Therefore, the biological control approach was chosen as a
viable alternative for solving this serious pest problem.

Through the cooperative efforts of Dr. R. Muniappan, University of Guam, Tetras-
tichus brontispae Ferriere (Eulophidae), was field collected and shipped to Taiwan. The
first shipment of B. palauensis (Esaki and Chajo) parasitized by 7. brontispae was
received via air mail on November 3, 1983 and the second shipment was hand delivered
on November 5, 1983.

Upon receipt, the shipments were screened and studied in a quarantine laboratory
at Taiwan Agricultural Research Institute. The packing material was autoclaved at
120°C, 15 PSI for 30 min. and discarded. B. palauensis adults which had escaped para-
sitization by T. brontispae were also destroyed by autoclaving.

Under the room temperature of 21°C, 7. brontispae required 17 to 32 days to comple-

1. Contribution no. 1218 from the Taiwan Agricultural Research Institute (TARI). Project granted
by the Council of Agriculture, Executive Yuan.

Senior Entomolgist of TARI, Wufeng, Taichung, Taiwan.

Head, Division of Plant Industry, Department of Agriculture, Honolulu, Hawaii.

Assistant Entomologist, TARI.

Associate Professor, National Pingtung Agricultural Institute, Pingtung, Taiwan.

Chief, Plant Protection Division, Department of Agriculture & Forestry, Taiwan Provincial Government.
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te its life cycle from egg to adult. The durations of egg, larval and pupal stages were
2 to 3, 5 to 6, and 10 to 11 days, respsctively. The longevity of adult male and female
was 3.6 and 10.8 days, respectively.

T. brontispae is a pupal parasitoid which apparently preferred to oviposit in one-
day old pupae of B. longissima. The average percent parasitism in the laboratory tests
was 60.12:8.0%. ‘, , -

After three generations had elapsed under tightly controlled quarantine conditions,
T. brontispae was field released at coconut patches in Chenchinhu and Linbien. A total of
10 releases of 11,456 T. brontispae adults in Chenchinhu was made during January-July
1984 and seven releases of 4,881 adults in Linbien during February-June 1984. The
percent parasitism recorded from field recoveries made in Chenchinhu and Linbien was
21.2 to 79.2% and 9.3 to 36.2%, respectively.

The population dynamics of B. longissima was also investigated at both Chenchinhu
and Linbien. Based on the comparison of the pre- and post-release data, the results showed
that the population densities of B. longissima in Chenchinhu fluctuated from an average
of over 190 larvae per plant to 60 larvae per plant during September-December 1983.
However, after the release of T. brontispae in January 1984, the population densities of
B. longissima were kept below an average of 40 larvae per plant, except April and
May 1984 , when there was an upsurge of B. longissima. This upsurge was subsequently
suppressed after 4 releases of 7. brontispae to a level with less than 10 larvae per plant
during August-December 1984, A similar trend of this population fluctuation at much
lower levels was also observed on B. longissima adults. This indicated that 7. brontispae
prevented the majority of larvae of B. longisstma from developing into adults.

In Linbien, however, . brontispae appeared to be unable to suppress B. longissima
populations. Although the percent parasitism ranged from 15 to 40%, the effectiveness
of T. brontispae at this location remains unproven and further studies will definitely be
needed.

The ability of T'. broniispae to disperse in field conditions was demonstrated when
it was repeatedly recorded at Niaushun, Fengshan, Wujaen and Tashue, approximately
2 to 8 km from the release site in Chenchinhu. Hence, it strongly indicates that 7.
brontispae has becoms well established in Taiwan and gradually dispersed by itself among
coconut growing areas. It also indicates that 7. brontispae does possess the desirable
attributes in host searching and dispersal to become an effective biological control agent
of B. longissima.
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