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In Barbados, three pests, Heliothis virescens (F.), Fundelia 
cistipennis (Dyar) and Callosbruchus chinensis (L.) inflict 
serious damage co pigeon-pea pods. Over the years it was 
estimated that some 60% pods were destroyed annually. 

Although a number of indigenous natural enemies were 
recorded attacking eggs, larvae and pupae of these pests, their 
populations were usually roo low for adequate control. 

Between 1968 and 1983, a number of parasite species were 
introduced from India, Pakistan, Uruguay, U.S.A. and the 

Eastern Caribbean islands; 17 for the control of H. virescens, 
seven for F. cistipennis and two for C. chinensis. Of these, two 
species, Bracon hebetor (Say), from India and Bracon sp. 
prob. bebetor (Say) (close to Bracon brevicornis [Wesmeal]), 
from St. Vincent, became established against Heliothis and 
Fundelia. The levels of parasitism by the latter species ranged 
from 2.1 - 70%, avg. 16.4%, between April and December 
1983. 

The pigeon-pea (Cajanus cajan) is a cultivated annual or peren-
nial shrub grown in many tropical and sub-tropical countries for 
its green or dry seeds. In the Caribbean in general and in Bar-
bados in particular, it is planted on rhe borders of sugarcane 
fields. In recent years, because of the greater demand for this 
commodity, pure stands are also grown. 

In Barbados, the most imporrant pests are the pod-borers, a 
nocruid, Heliothis virescens (F.), a pyralid, Fundelia cistipennis 
(Dyar) and a bruchid, Callosobruchus chinensis (L.). 

Between 1968 and 1976, several parasites and predarors were 
introduced by the Ministry of Agriculture, Food and Consumer 
Affairs, from India, Pakistan, Uruguay and the United Stares of 
America, through rhe Commonwealth Institute of Biological 
Control (CIBC), West Indian Starion, Trinidad (see Appendix 1 
-3). Some of these became established, but their populations re-
mained low. 

Since 1977, a search was carried our by the Caribbean 
Agricultural Research and Development Instirute (CARDI) for 
natural enemies of pigeon-pea pod borers, H. virescens and F. 
cistipennis, the bruchid, C. chinensis and certain other important 
pests throughour the region. 

From a number of egg, larval and pupal parasites recorded in 
the Eastern Caribbean islands, a Bracon sp. (solitary) attacking F. 
cistipennis, and a Bracon sp. prob. hebetor (Say) (close to Bracon 
brevicornis [Wesmeal]) a gregarious ecto-larval parasite atracking 
H. virescens and F. cistipennis in St. Vincent; a Bracon sp. 
(gregarious ecto-larval parasite) on F. cistipennis and An-
cylostomia stercorea (Zell.) in Antigua, St. Kitts, Nevis, Montser-
rac and St. Lucia; and Apanteles etiellae (Viereck) (solitary) at-
racking F. cistipennis and A. stercorea in Sc. Kicts, Nevis and 
Montserrat, were of greater importance for rhe control of rhese 
pests, in the countries where these were absent. Of these, Bracon 
sp. prob. hebetor and Bracon sp. (gregarious) were mass bred in 
the laboratory on Trachylepidia fructicassiella (Rag.) larvae. 
These two species were teleased in pigeon-pea plots throughout 
the island, and tecoveries wete made in the field. It appears that 
at present the former species is rhe most effective, attacking up to 
44% Heliothis and up to 70% Fundelia larvae in the field. 
Observations on the permanenr establishment of these two 
parasites and their effect on the pod-borer populations are conti-
nuing. Bracon sp. prob. hebetor has also been introduced into 
Antigua, St. Kitts, Dominica and St. Lucia. 

Trichospilus diatraeae (Cherian and Margabandhu), a pupal 
parasite of vatious pests in India, was introduced into Barbados 
againsr Fundelia and Heliothis spp. The parasite seems to prefer 
pests pupating on the leaves of rheir host plants, and attacked 
Pseudoplusia includens (Walker) on tomato, Dtaphania 
( = Margamnia) hyalinata (L.) on cucurbits and Palpita hyalinata 
(L.) on French Willow. Heliothis spp., which pupate in the soil, 
and Fundelia in pigeon-pea pods, thus escaped parasitism. 

Pod-Borers and Their Natural Enemies 
Heliothis virescens (F.) (Lepidoptera : Noctuidae) is a serious 

pest of pigeon-pea in Barbados and other Eastern Caribbean 
islands. 

The larvae bore into the pods and destroy the developing 
seeds. In addition to H. virescens, Fundelia cistipennis (Dyar) 
also attacks the pods. The average pod damage recorded between 
1969 - 76 ranged from 27.8 - 90.5%, average 61%. 

H. virescens is always more abundant than F. cistipennis, 
although the latter becomes more prevalent during January to 
March. 

The egg of H. virescens is creamy-white, dome shaped, with a 
small conical micropile ar its apex. The sides are grooved with 
long and short ridges. They are laid singly on buds, flowers and 
young pods. Inirially rhe newly hatched larva feeds on the leaf 
surface, flowers, buds and pods, and later bores into rhe pod. A 
single larva can damage most of the seeds in a pod. The full-
grown larva leaves the pod and pupares in rhe soil. 

The life-cycle was studied in the laboratory at 26.3°C ± 0.2°C 
and 88% relative humidity. The incubation period lasts three 
days. Generally rhere are five or six larval instars and in a few in-
stances, seven. During these studies, 57.1% larvae moulted six 
times; 38.1%, seven times and 4.8% eight times. The rime raken 
by various instars is given in Table 1. 

The pest has been recorded on a wide range of cultivared and 
wild planrs, including cotton (Gossypium barbadense), tomato 
(Lycopersicon esculentum) and sweet porato (Ipomoea batatas). 

During these studies, the natural enemies were recorded in 
Barbados as listed in Table 2. 

Because of inadequate control by indigenous natural enemies, 
some seventeen species of parasites and one predator were ob-
tained from India, Pakistan, Uruguay, Arizona (U.S.A.), St. 
Vincent and Antigua, W.I. (see Appendix 1). 
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TABLE 1. Life-cycle of Heliothis virescens, studied in Barbados, W.I. 

S T A GE Dl ' A T I O K I N ItAY S S T A GE D U R A T I ON I N C A Y S 

gaajji ; R a n ge A v e M R C 

I n c u b a t i o n 
p e r i o d 

3 T 5 t h i n s t a r 2 - 12 6 

1 s t  I n s t a r ? 7 6 t h 5 - 10 a. 2 

2 n d I  -  s ?c h " 12 

3 r d " 1 -  7 3 . 1 P r c - p o p a l 

p e r i o d I  - 4 3 

4 t h " \ -  8 i .  3 P u p al 

p e r i o d 13 - 1 9 1 3 . 6 

T o t a l  l a r v a l 

p e r  t o d 17 -  D O 2 1 . 8 p u p a l  p e r i o d 3 2 -  4 9 

C o m p l e t e l i f e - c y c 

( i . e .  « g g l a y i n g 

t o a d u l t  e m e r g e n c e 

c 

)  - j :  /iz.' j 

TABLE 2. Natural enemies of Heliothis virescens, in Barbados, W.I. 

F A M I LY S I ^ L / J . S T A GE A T T A C K ED 

Trichograratnatidf l e 1 f '  clicflrairn a f ir.i ftcurn  P e c k . E g g - p a r a a l r e 

S r a c o n i d a e C.J'"O P s p . L a r v a l  p a r a s i t e 

B e t h y l l d a e Par. 1'  s  L l t u 1- 1 (^rv- r  i  a l e r o l a ) 

$[.> •  p r o b .  n i p r t F e n . u r  ( A s h m e a d ) n • • 

T a c h i t i i d a e Ar r . l i y f s  W i u r ' - ' i S ( T o w n s e n d ) L a r v a l - p u p a l  p a r a . 

" i . r -h - ta > r i l i  e i t r i s  W u l p 

C o c c l n « l l I d a e v " C . . . » s a i - i i r e a ( L . ) P r e y s  u p o n e g g a 
a n d y o u n g l a r v a e 

s p . -  d o -

C h r y s o p L d a e C h r y ; o n n sp - - do -
C n - J - J P A 1  JT- V A  D k s . -  d o -

C ' A l ini i 'at a N a v . -  d o -

V e s p l d a e P o l l u t e s  b a r h a d e n s i s  R i c h a r d s P r e y s  u p o n l a r v s a 

TABLE 3. Time (hn.) for the development of the parasite, Braco/t sp. prob. hebetor 
(Say) ( - Bracon brevkornh | Wesmeal j) on H. virescens larvae under laboratory con-
ditionsi. 

DEVELOPMENT MEAN STANDARD RANGE 
STAGE 

MEAN 
ERROR 

RANGE 

Incubatio n perio d 43 0. 4 35.2 4 -  47.1 2 

Larva l  perio d 
(thre e larva l  lnstara ) 48 0. 9 42.0 0 -  54.0 0 

Pre—pupa l  perio d 47 0. 6 41.0 0 -  50.0 0 

Pupal  perio d 128 3. 0 116.0 0 -  150.0 0 

loca l  developmen t  perio d 266 5. 0 267.0 0 -  b 

Most of the parasites obtained ftom overseas were released 
directly in the field, while a few species viz. Apanteles 
marginiventris (Cresson), Bracon hebetor (Say), Bracon sp. prob. 
hebetor (Say) (= Bracon brevicornis [Wesmeal]), Campoletis 
chloridae (Uchida), Campoletis flavicincta (Ashmead) and 
Euceiatoria bryani (Sabrosky) were bred in the laboratory, and 
some of these were released over a long period of time. 

1. Apanteles marginiventris (Cresson) was obtained from the 
Indian and Pakistan Stations of CIBC during 1970 and 
1975-

It is a solitary larval parasite, attacking first and second 
instar larvae of Heliothis and Spodoptera species. The 
female inserts a single egg into the larval body, and the 
parasite develops internally. The full-grown grub emerges 
from rhe larval body and spins a white silken cocoon for 
pupation. 

Between 1970 and 1980, it was recovered from the larvae 
of Spodoptera eridania (Cramer) on Beta vulgaris and 
Solanum melongena. 

2, Bracon hebetor (Say), a gregarious, ecto-larval parasite was 
introduced from the Indian Station of CIBC during 1970 
and 1975, for trials against Heliothis spp. and F. cistipennis. 

A small culture was built, and some 3,000 adults were 
released in pigeon-pea plots. The parasite was fitst 
recovered in 1973, when 3.0 - 17.5%, average 7-5% larvae 
of H. virescens were parasitised. The average percentage 
parasitism was 2.4 in 1974, 6.3 in 1975 and 9-2 in 1976. 

3. Bracon sp. prob. hebetor (Say) (very close to Bracon 
brevicornis [Wesmeal]). In St. Vincent during February 
1983, the parasite attacked medium to full-grown larvae of 
H. virescens and Ancylostomia stercorea (Zell.), in pigeon-
pea pods. Some of the field collected material was brought 
to Barbados, a culture established and its biology studied. 

The parasite mates soon after emergence. The male with 
its wings extended laterally, pursues and mounts the 
female, quickly bends the abdominal tip and inserts its 
aedeagus. Duting this effort it occasionally vibrates its 
wings, while the female remains quiet. The male may re-
quire a number of attempts befote ic mates successfully. 
Mating lasts ftom one to two minutes. Both male and 
female mate several times. 

Soon after mating, the female actively searches for host 
larvae. On encountering a caterpillar, the parasite sudden-
ly ceases movement and thrusts her abdomen with the 
oviposter extended forwatd between her legs. Maintaining 
this position, she gtadually moves nearer to the caterpillar, 
and with a gentle sting paralyses ir instantly. Thereafter, 
she may feed on the body wound at intermittent intervals 
for several hours, before laying eggs on it. The eggs are laid 
loosely on any part of the body. 

The biology of the parasite was studied in the 
laboratory. The details ate given in Table 3. 

Between 21 March and 12 April, 1983, 4,500 adult para-
sites were libetated at Fairy Valley, Christ Church. From 
April to December 1983, a further 25,870 adults were re-
leased in orher patts of the island, and work is continuing. 

The parasite was first recovered from Fairy Valley on 19 
April, 1983, when 35.2% of the larvae of H. virescens were 
parasitised. The overall parasitism ranged from 3-9% to 
44.4%. 

The initial recoveries show that the parasite may build 
up higher populations during wet weather when the pest 
population will also increase, and the green pods, a prefer-
red site for attacking the host will also be in greater 
numbers. 

4. Campoletis favicincta (Ashmead), a native of Uruguay, 
was obtained through the Commonwealth Institute of 
Biological Control, West Indian Starion, Trinidad, during 
August 1981, fot trials against Heliothis and Spodoptera 
species. The parasite was cultured on Spodoptera larvae, 
because of their convenient mass production in the 
laboratory. 

The parasites mate soon after emergence. The male ac-
tively pursues the female, moving its antennae and wings 
vigorously and grasping her with its forelegs, bends the ab-
domen anteriorly and inserts the aedeagus. Mating lasts for 
1.50 to 3-35 minutes. Both sexes mate several times. 
Mated females show teluctance co mate again, but male(s) 
pursue them to remate. Sometimes, over-mating kills the 
female. 

Usually the female requires a two to three days 
preoviposition period after mating, but if the hosts are 
available earlier, she will parasitise them. Progeny from 
these will be exclusively male. 

The parasite prefers two to four day old larvae, but 
under forced conditions, it also attacks five to six day old 
caterpillars. 
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During 1981, seven generations were produced in the 
laboratory. In all, 8,181 Spodoptera larvae (i.e. S. 
eridania, S. frugiperda, S. latisfascia and S. sunia) were ex-
posed to the parasite females. Of these, 2,830 (34.6%) 
were successfully parasitised. Ftom 2,830 parasite cocoons, 
1,656 (58.5%) produced adults, of which 1,332 (80.4%) 
were males and 324 (19-6%) were females. All species of 
Spodoptera were successfully parasitised. 

The female actively approaches the caterpillar, vibrating 
its wings and antennae vigorously, and with a quick jab in-
serts a single egg into the larval body. If the host larva in-
itially escapes attack, the female pursues it until it is suc-
cessful. 

Parasitised larvae continue to feed for a few days, before 
gradually losing their appetite; growth is arrested and the 
larvae become sluggish. 

The parasite's life-cycle was studied on J", latifascia, S. 
eridania and S. frugiperda. The development period on 
these hosts is given in Table 4. 

Fundelia cistipennis (Dyar) (Lepidoptera : Pyraiidae) is another 
pod-boter of pigeon-peas. Ir also attacks the pods of beans 
(Phaseolus spp.), cowpea (Vigna unguiculata), seaside bean 
(Cannavalia maritima) and stinking bush (Cassia occidentalis). 
The larvae also bore into the stems of V. unguiculata and C. oc-
cidentalis. 

The eggs are ovate, shallowly domed dorsally, flattened against 
the substratum ventrally and chorion ornamented wirh a network 
of elongated polygons. Whitish in colour when freshly laid, rhey 
later assume a pinkish colour. They are laid singly on the buds, 
flowers and young pods. 

The larva is creamy-white, often tinged with pink, wirh a dark 
btown head capsule. The newly hatched larva feeds outside the 
pod for a few hours before boring into rhe pod, where it attacks 
the developing seeds. Pupation usually occurs inside rhe pod 
within a tough silken cocoon slightly projecting outside the pod. 
The exposed portion of its cocoon is concealed by debris. The 
total life-cycle lasts fot 35 to 44 days. 

The natural enemies recorded in Barbados are lisred in Table 5. 

TABLE 4. Life-cycle o f Campoletis flavicincta (Ashmeand) , in three Spodoptera spp . TABLE 5. Natural enemies o f FundeUa cistipennis (Dyai ) , in Barbados. 

Development  scale s Host 
of  Ci  flavicinct a S. latifasci a S ,  eridani a S. f r u g i p e r d a 

Egg-larva l  perio d (days ) Li 6 *  0.3 1 10. 6 •  0.1 2 -9. 3 +  0. 3 2 

Pupal perio d ( d a y s ) 6 1 +  0 .2 5 6. 0 +  0.0 7 6, 0 •  0.1 9 

Tota l  developmen t 
perio d (days ) 17 7 +  0.2 * 16. 6 •  0.1 3 15. 3 +  0.2 ? 

6. 

These studies show that on S. frugiperda development 
took place in the shortest period, bur because of its can-
nibalistic habit, was not a suitable host for mass rearing in 
the laboratory. Instead, S. eridania, which can be bred very 
easily in the laboratory, was used. 

Between November 1981 and May 1982, 1,137 adults 
(260 females and 877 males) were released in pigeon-pea, 
maize, sorghum and alfalfa fields. No recoveries were 
made from pigeon-pea fields. 
Campoletis chloridae (Uchida), a native of India and 
Pakistan, was obtained during 1968, 1971, 1975 and 1982, 
through CIBC, Trinidad. Its general behaviour is similar to 
that of C.Flavicincta. When teared on the larvae of S. 
eridania, the egg-larval period occupied 9 to 11 days 
(average 10.6 days) and the pupal period lasted fot 5 to 7 
days (average 6 days). The total development took 14 to 18 
days (average 16.6 days). 

Between October 1982 and March 1983, 976 laboratory 
bred adults (201\ females and 769 males) wete libetated in 
pigeon-pea and other crop fields. In April 1983, two emp-
ty cocoons were recovered from a pigeon-pea pod. 
Eucelatoria bryani (Sabrosky)—This parsite was obtained 
from Arizona (U.S.A.), through CIBC, Trinidad, in 1972, 
and was multiplied in the laboratory. 

The flies mate readily. Mated females require a 7 to 8 
day gestation period. Mature flies were then dissected 
under a binocular microscope, and the parasite maggots 
placed on the host caterpillar with the aid of a camel hair 
brush. These then penetrate into the host body. After 4 to 
7 days feeding, four or more full-grown parasite larvae 
emerge from a single host and form puparia. The pupal 
period lasts for 7 to 10 days. 

Out of 2,330 parasitised larvae of H. virescens, 3,408 
puparia were obtained, and 2,225 adults (1,358 males and 
867 females) were released in pigeon-pea plots. No 
recoveries were made. 

FAMILY SPECIES STAGE ATTACKED 

Trlchograimaelda e T.  fflflclatu m Egg-paraett e 

Braconlda e Braco n ap . Ecco-larva l  para . 

Bethylida e Poraslerol a (=Periftlerola ) 
Bp.  nlgrlfemu r  (Ashmead } 

Tiichlnlda e Scomacomyie Ipa e Walke r Larva l  parasit e 

Coccinellida e C.  sanjinine a Prey s  upo n egg a 
and youn g larva e 

Chryaopida e Chryso£ a ap . -  d o -

C.  lanat a ~ d a -

C.  llmlcat a -  d o -

The populations of these natural enemies were usually too low 
to provide adequate conrrol. 

Between 1968 and 1983 nine parasite species (six from CIBC, 
Trinidad, and one each ftom India, St. Vincent and Antigua) 
were obtained and released in pigeon-pea plots (see Appendix 2.) 

From those nine species, only two parasites, vis. B. hebetor 
from India and Bracon sp. prob. hebetor ( = B. brevicornis) from 
St. Vincent wete recovered in the field. 

The avetage levels of parasitism by B. hebetor were 8% in 
1973, 1.3% in 1974 and 8% in 1975 and 1976; the highest level 
of parasitism recorded at one locality was 46.6%. 

Bracon sp. prob. hebetor, was first released in March 1983. 
Between April and December 1983, the range of parasitism 
recorded was 2.1% to 70% (avetage 16.9%). 

Seed beetle — Callosobruchus chinensis (Linnaeus) (Col-
eoptera : Bruchidae) has been recorded in the Grearer and Lesser 
Antilles. 

The bruchid is a serious pesr, attacking seeds in the field as well 
as in storage. The larvae develop inside the dry peas and beans. 

During these studies, out of 10,350 dry pods examined, 7,280 
were infested by four species of Coleoptera and two of Lepi-
doptera. The most abundant of these was the bruchid. 

The adult is about 3mm long, greyish-black with white mark-
ings and two raised ivory spots ai: the middle of the hind margin 
of the prothotax. 

The eggs are laid on the pods in the field ot on the seeds in 
storage, and hatch in 4 to 6 days. On hatching, the larvae bote in-
to the seeds. More than one larva can survive in a single seed and 
rhey mature in about three weeks. Pupation occurs within the 
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seeds. The pupal stage lasts for 7 to 10 days, and the adults may 
remain in the seed fot three days or longer. 

The main natural enemies recorded in Barbados were: Dinar-
mus vagabundus (Timberlake) and Zatropis sp. nr. bruchivorus 
(Ashmead) (Pteromalidae). 

During 1975 and 1976, two parasites, D. vagabundus and 
Dinarmus basalts (Rondani) were received from the Indian Sta-
tion of CIBC. Of rhese, 2,211 adults of the former and 1,300 of 
the latter were released in the field. Although a few recoveries 
were made, it is not known if the parasite(s) were indigenous or 
introduced. 

Minor Seed Pests 
A few insects of minor economic value, found damaging the 

seeds were: Brachyacmapalpigera (Wlsm.) (Gelechiidae), Cathar-
tus quadricollis (Guer.) (Silvanidae), Pityopbthorus xylotrupes 
(Eichhoff) (Scolytidae), Trogoderma antbrenoides (Sharp) 
(Dermestidae), Loberus sp. (Languriidae) and Stiibus sp. 
(Phalacridae). 

DISCUSSION 

In Barbados, three pests, Heliothis virescens (F.), Fundelia 
cistipennis (Dyar) and Cdhsobrvchus chinensis (L.) inflicr 
serious damage to pigeon-pea pods. Over rhe years ir was 
estimated they destroy some 60% of rhe pods annually. 

Although a number of indigenous natural enemies were 
recorded artacking eggs, larvae and pupae of rhese pesrs, rheit 
populations were usually too low for adequate conttol. 

Between 1968 and 1983, a number of parasire species were in-
troduced from India, Pakistan, Uruguay, U.S.A. and the Eastern 
Caribbean islands; 17 fot the conttol of H. virescens, nine for F. 
cistipennis and two for C. chinensis. Of these, two, species, 
Bracon hebetor (Say) ftom India and Bracon sp. ptob. hebetor 
(Say) (close to Bracon brevicornis [Wesmeal]) from St. Vincent, 
became established against Heliothis and Fundelia. The levels of 
parasitism by the latter species was 3.9% to 44.4% (average 
35.2%) on H. virescens and 2.1% - 70% (average 16.9%) on F. 
cistipennis, between April and December 1983. 

APPENDIX I. Exotic natural enemies introduced agains Heliothis virescens (F.), APPENDIX 2. Exotic natural enemies introduced agains Fundelia cistipennis 
between 1968-83, into Barbados. W.I. (Dyar), between 1968-84, into Barbados, W.I. 

Natura l  enen v Country / ^£ea* No .Re lee - S ta tu s 
origi n introduce d se d 

Trichoftracvaatidae : 
Tf  ichoRrawn a acliaea e Nas&Tal a Indi a 1972 40 ,00 0 N . R , 

and Nagarkat t l 
**Trichogramma ehl lotraea e Indi a 1972-7 3 24,00 0 R. 

Magaraja an d Nagarkat t i 
Tr lcho^ranmacolde a acmifier a Indi a 1972 ,  197 4 

Nagarkact i and 197 5 14,00 0 N .R. 

Ichneumonldae : 
**Caiapoletl a chlorldn a iJchid a Indi a an d 1968,1971 -**Caiapoletl a chlorldn a iJchid a 

Pakista n 72,197 5 6 
1982 2,28 0 EL 

* +Campole t l t  f lavlcincc a Uruguay 1961-8 2 1,33 0 R-
(Ashmead) ( throug h C 1 B G, (33 8 femaia a 

Tr in idad ) and 99 2 ma lea ) 
Eriboru s  s p . Indi a 1975 Figur e no t N . R. 

avai labl e 

Btaconldne : 

***Apancele s  margin iventr i s Indi a an d 1970 an d 5,70 0 R. 
(Cresson ) Pakista n 1975 

**Braco n hebeto r  (Say ) Indi a 1970 an d 2,70 0 R. 
1975 

***Brac © n s p ,  p r o b .  hebeto r  (Say ) S t .  V incen t 
(clos e t o Braco n brev icorni s 

(Wesmeal) ) 1963 12,00 0 R. 
( lab .  b red ) 

Eulophldae t 

***Trichoapl lu s  d iatraea e Cheria n Indi a 1972 25,00 0 R, 
and Margabundh u (lati .  b red ) 

Tachin idae ; 

Drin o lmberbi s  Wiedeman n Indi a 1968-7 0 1,56 0 U . R. 
and 197 5 

E u c a r c e Ua lllot a Cu r  ra n Indi a 1968-6 9 1,10 0 N . R . 
Eucela tocl a s p . Indi a 1970 F . N . A . N . R , 
Eueelatorl a b r y a m Sabrosk y Arizon a 1972-7 3 2,22 5 N . R . Eueelatorl a b r y a m Sabrosk y 

(USA,  vi a (86 7 females ) 
C IBC,  T 'dad ) 

Exorist a f a 1  la x Heige n Indi a 1966 60 N . R . 
Goniophth a lmu s  s p . Indi a 1968 15 N . R . 

Reduvi ldae : 
RJtlnocori s  marg ina tu s  Fab . Indi a 1970-7 1 50 N .R. 

KE Y : 
R.  s  Recovered .  N . R .  = No t recovere d 
* * & Recover ie s  ne t  cons i s t en t . Es tab l i she d permanent l y 

N a t u r a l ,  e n e m y C o u n t r y / V e ar N u . r e l e - S t a c u s 

o r i g i n I n t r o d u c e d a s e d 

B r a c o n l d a e : 

B r a c o n s p . A nc iftu a 2 , 1 6 0 N . R . 
B r a c o n c a j a m H u e s . T r i n i d a d 1 0 , 0 0 0 N . R , B r a c o n c a j a m H u e s . 

j n d 1 9 7 6 
B r a c o n t h u r b e r i p h a g o e ( H u e s . ) T r J n i  rt' r| 1 0 , 2 0 0 N . R . 

A ND 1 9 7 4 

**P.racoT i  h e b e t o r  O v » y ) Inc?i 8 1 9 7 0 A n H 2 .  7 0 0 R . 

197 "> 

* v **^Braco n s p .  pcot» .  h e h e c o r  ( S a y ) S c .  V m c e n 198: i 1 2 , 0 0 0 R. 

( v e r y c l o s e t o rtracon 
b r e v l c n r n l s  ( U e s m e * 1 ) J 

A p a n t e l e s  e t l e l l a c V l c r e c k T r l n i d a d lOfta-6 9 a n d 2 4 4 N . H. A p a n t e l e s  e t l e l l a c V l c r e c k 
a n d S c .  K I L L S 

f h a n e r o t o m a b e n n e t t l  H u e s . T r i n i d a d 1 9 6 ^ - 7 0 1 1 7 N.R. 
I c h n e u m o n l d a e = 

E i p h o s o m a a n n u l a c u m (Cr«.ss.oti ) Tr in l r ta d 196ft-7 0 M T e e dy 

p r e a e n t 

i n B ' d o
e 

B e t h y l i d a e : 

l ' a c a s l e i o l a ( = P e r i s i e r o l a ) s p . T r t n Lrfa d 7 0 - d u -

APPENDIX 1: E x o t i c n a t u r a l  e n e m i e s I n t r o d u c e ^ aj jaine t  C a l l o s o b r u c h u s 
c h i n e n s i s  L .  ,  c'irinj t  1 9 7 5 - 7 6 ,  i a t o B a r b a d o s , U . I . 

N a t u r a l  enemy C o u n t r y / Y e a r N o.  r e l e - S t a t u s 

o r i g i n i n t r o d u c e d a s e d 

Pteronui l  l d a e : 

D i n a r m us  b a s a l l s  ( R o n r t a n l ) I n d i a 1 9 7 5 - 7 6 2 , 2 0 0 V . B . 
D i n a r m us  v a g a b u n d u s  ( T i m b . ) I n d i a 1 9 7 5 - 7 6 1 , 3 0 0 A l r e a -

dy p r e
-

s e n t . 

K E Y ? 

R,  = R E C O V E R ED N .  R .  = N ot  r e c o v e r e d 
* * = R e c o v e r i e s  H OC c o n s i s t e n t = E s c a h l i s h e d p e r r a a n e r c l y 
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