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1.  Introduction

F
ollowing this event we attended the 14 t̂h 
Inter-American Ministerial 
Meeting on Health and Agriculture held 
at the headquarters of the Ministry of 

External Affairs in Mexico City during 21-22 April 
2005, in order to speak the threat of the cactus moth 
to Mexico for the first time to the representatives 
from the Caribbean.
We also attended the T-STAR Invasive Species 
Symposium Session of the 41 Caribbean Food 
Crops Society Meeting. Point-a-Pitre, Guadeloupe, 
French Caribbean, July 10-16, 2005.
The main mission to the Caribbean included 
surveys on a group of 18 islands that were visited 
between July 17 and 27 August 2005.Lesser Antilles: 
Guadeloupe, Dominique, Trinidad and Tobago, 
Chacachacare, Grenada, St Vicent, Bequia, Barbados, 
St. Lucia, Martinique and Chevalier. This part of the 
survey was funded by PRONATURA NORESTE, 
FMCN/USAID and the Greater Antilles: Puerto 
Rico, Dominican Republic, Antigua, Montserrat, St. 
Kitts, Jamaica and Grand Cayman funded by the 
IAEA.
With the information obtained from the survey 
in the Caribean islands we presented a poster at 
the congress of the Ecological Society of America, 
Ecology in an Era of Globalization: Challenges 
and Opportunities for Environmental Scientists 
in the Americas between January 8-12, 2006, 
Yucatán, México. 

The Opuntioideae of the Caribbean
Approximately 324 succulent plants are 
recorded from this region and about 243 
(75%) of these are endemic and the rest extend 
to the nearby American landmasses.  There 
are just over 70 species of  Cactaceae recorded 
from the Caribbean region of which more 
than 20 species belong to the Genus  Opuntia.  
It is also widely recognized today that the 
Caribbean cactus flora is one of the most 
endangered plant communities in the world 
and mention is made specifically to the relict 
character of  some unique native succulent 
cacti species. Specific mention is made of the 
dioecious Antillean group of Pereskia and 
Dendrocereus,  Consolea (previously classified 
under Opuntia)  nashii and C. millspaughii  and 
of small remaining populations of Opuntia 
hystrix, O. militaris, O. sanguinea. O borinquensis 
and Leptocereus spp. The recent impact of 
the introduced moth, Cactoblastis cactorum  
(cactus moth or just Cactoblastis)  on many of 
these rare, as well as less rare Opuntia species, 
compounded by continuous environmental 
degradation, is  placing the entire subfamily 
Opuntioideae in the Caribbean under severe 
threat.  

Historically the three most abundant Opuntia  
species in the Caribbean are: O. dillenii,  
O. triacantha and Nopalea (previously Opuntia)  
cochenillifera. The latter is an introduced species , 
widely planted as an ornamental and sometimes 
used as a source of fodder  and as a vegetable, 
e.g. in Antigua.  The abundance of O. triacantha 
and O. dillenii up to the mid fifties can also be 
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attributed to their use as barrier plants around 
fortresses and houses in the 16th and 17th 
centuries and this explains how these two 
species were deliberately spread to many 
islands, particularly during the first two 
centuries after colonization (Howard & Touw 
1981). Pinchon (1971) (in Howard & Touw 
1981) describes in greater detail how some 
Opuntia spp. were used to defend inhabited 
areas including the fortresses on St. Thomas, 
St. Lucia, Martinique, Antigua and other 
islands. There was an order given in 1733 that 
encouraged the reestablishment of Opuntia 
species after their use as a “defender of the 
seashores” had been neglected for some time. 
(Fig.1) is a typical example of a cactus hedge  
(O. dillenii)  that was used extensively in the 
Caribbean for protection. The abundance of, 
primarily, O. triacantha and O. dillenii and 
other species  was further compounded by 
large scale deforestation programs followed 
by overgrazing (G. Proctor and F. D. Bennett, 
pers. comm.). This provides a convincing 
explanation of the abundance of several 
aggressive Opuntia on many Caribbean 
islands by the turn of the last century (Fig. 2)

The species in the genera  Consolea (Fig.3) are 
unique to the Caribbean and deserve special 
mention. These are large tree-like cacti which 
are very closely related to the Opuntia and 
which they resemble in many ways.  They stand 
out as statues in the Caribbean landscape.  
Many Opuntia species are small and not easily 
detected and include species like O. militaris, 
O. repens, O. taylori, O. curassavica, O. wentiana 
and others. Some species are very spiny and 
can cause severe injury to humans and grazing 
animals and when they become abundant can 
severely impede on grazing and productivity 
of the land.  O. triacantha , O. dillenii, O. repens 
O. curassavica and others fall in this category   
Some of the rare species have not been seen 

Fig. 2 Dense cacti. Fig. 3 Consolea species. 

Fig. 1 Opuntia dilenii was one of the species often 
used as living hedges for protection and for containing 

animals. (photo FD Bennett 1952, Nevis)



Fig. 4 O
puntia spp.

for many years and it is not known if these 
species are now accepted as synonyms of 
other species or if they have become very 
scarce because of continued attacks by the 
cactus moth and because of habitat destruction. 
They include  O. howeyi, O. auberi, O. antillana  
and others.  Some Opuntia species have been 
introduced from the American mainland and 
are now naturalized and have become part of 
the local landscape.  The most outstanding of 
these species is N. cochenillifera. O. pilifera, 
O. monacantha,O. microdasys and O. leucotricha  
are four popular garden and nursery plants, native 
to mainland America that are now widely cultivated 
for export. O. ficus-indica, which is economically 
the most important and utilized species in the 
world, is scarce and seldom cultivated. There 
are some recent attempts to start cultivations of 
this species in some of the drier islands in the 
Caribbean. (Fig. 4) 
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2.  A Perfect Solution: The Cactus Moth
The egg

The individual egg is cylindrical and flattened, 
about 0.9 mm wide and 0.4 mm long. It is cream 
colored initially, and darkens to brown and later 
almost black, shortly before the larva emerges. 
The female stacks its eggs coin-like to form a 
chain or small stick (Fig. 7), resembling a cactus 
spine. The egg stick contains on average 70 
to 90 eggs but seldom more than 105. An egg 
stick of 70 eggs has a length of about 2.4 cm. 
Short egg sticks are straight but the normal egg 
stick is slightly curved. It is pliable at first but 
becomes brittle when dry (Robertson 1987). 

The habit of ovipositing eggs in the form 
of a stick is also observed in the cactus-
feeding genera Melitara and Olycella, both 
from North America. Their egg sticks can be 
distinguished from those of Cactoblastis by 
their shorter length.

2.1  The biology and life cycle of the 
cactus moth (Cactoblastis cactorum)

C
actoblastis cactorum is one of five 
species in the genus Cactoblastis 
and they are all native to South 
America. They all feed on species 

within the family Cactaceae and belong to the 
large family Pyralidae in the family Lepidoptera. 
C. cactorum is native to Argentina, Paraguay, 
Uruguay and the southern parts of Brazil 
(Fig. 5). There are also a few native cactus-feed-
ing pyralids in the Caribbean, e.g. Amalafrida 
leithella, but they are easily distinguished from 
Cactoblastis by their dull coloured solitary larvae 
compared to the striking red/black colouring 
of Cactoblastis which are always gregarious 
feeders .

The  moth

The adult moths (Fig. 6) are inconspicu-
ous, their forewings are brownish-grey 
with two wavy transverse stripes. The 
wings are somewhat whiter towards 

the costal margin. The hind wings are pale-
grey with a dark line along the margin. Moths 
have a wingspan of 27-40 mm when reared 
from optimal hosts but can be considerably 
smaller when reared from sub-optimal hosts 
or from small host plants constituting a lim-
ited food supply. Females are generally larger 
than the males (Heinrich 1939). 

Fig. 5. Cactoblastis larva showing 
striking colour pattern.
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The larva

First instar larvae (neonates) of C. cactorum 
(Fig. 8) are 2.5 mm long and are greenish-gray 
in color. Later instars have a rich salmon, 
orange to red color with blackish spots 
forming transverse bands. These transverse 
bands of the final (sixth) instar are nearly 
always divided into four separate blocks or 
spots and are never fused in the mid-line, thus 
distinguishing it from other, related taxa in the 
genus (McFadyen 1985). Full-grown larvae 
are about 33 mm long before they pupate, but 
they can be considerably smaller when reared 
from small or sub-optimal hosts.

The pupa

Mature larvae spin a silky white cocoon in 
which they pupate, usually under debris, e.g. 
dry cladodes, leaf litter, near or on the host 
plant. The cocoons are often covered with soil 
or plant particles, which makes them difficult 
to detect (Fig. 9).
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Life cycle

The life cycle of Cactoblastis (Fig. 10) was described 
in detail by Dodd (1940), Pettey (1948) and Mann 
(1969). The moths emerge from their pupae in the 
early evening. There are usually slightly more 
males than females in a normal population, and 
the difference is more pronounced if the amount 
or quality of available food is unsuitable for 
the larvae. They mate early in the morning of 
the first or second day after emergence, and 
during the following night the females start 
laying eggs. The adult moths live about 9 days 

and do not feed. They rest during the day on 
the lower parts of plants and are reluctant to 
fly, even when disturbed. At night, the moths 
become active and the females are occasionally 
attracted to light.

Most eggs are deposited during the early 
evening. Female moths do not attach any eggs 
to spines that are too long for their ovipositors 
to reach. They lay their eggs mainly on 
the succulent segments on the lower parts 

Fig. 10.  Life cycle of Cactoblastis cactorum
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Fig.11 Larvae feeding gregariously 
internally in cladodes.

Fig. 12 Cladode hollowed-out by larvae.

Fig. 13 Frass and mucilage oozing out 
of a Cactoblastis infested cladode.
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of suitable host plants, but when suitable 
hosts are not available they will occasionally 
deposit egg sticks on unsuitable host plants or 
even objects inside houses near prickly pear 
infestations.  

The eggs usually hatch during the day, but 
will even hatch at night if it is warm enough. 
Larvae from the same egg stick are gregarious 
after hatching, sitting in a circle at the base of 
the spine to which their egg stick was attached 
while chewing a communal entrance hole 
into the cactus segment (Fig. 8). This communal 
behaviour enables the tiny larvae to penetrate 
the tough epidermis of the cactus, and possibly 
also to overcome the mucilaginous sap. Larvae 
are often repelled by this sticky exudates or 
mucilage and are forced to make another 
entrance elsewhere. This has been observed 
in N. cochenillifera. 

The larvae feed as a colony (Figs. 11 and 12) 

while tunnelling through a cactus leaf pad 
(cladode/segment), consuming the interior 
except for the fibrous vascular tissues. Faeces 
are discharged through the original entrance 
hole (Fig. 13), and slimy green ooze is often 
noticeable on affected segments as well as on 
the ground. The larvae occasionally cluster on 
the outside of a segment to bask in the sun 
on cold days, or to shelter in the shade on 
hot days. Having consumed the contents of 
one segment, the larvae either tunnel into an 
adjacent segment, or the entire colony leaves 
the segment, crawling over the plant surface 
before entering another segment. The later 
instar larvae become solitary feeders in the 

small host plants where a single cactus joint is 
unable to sustain more than one larvae (Fig. 18). 
When mature, the larvae vacate the segments 
individually, drop to the ground and spin 
cocoons of white silk under or in rotting 
cactus segments on the ground, in crevices in 
the cactus stems, in the leaf litter or in loose 
soil. They pupate inside these cocoons, and 
eventually emerge as adult moths.

Duration of life stages

Dodd (1940) described the duration of life 
stages in Australia, Pettey (1948) in South 
Africa, and Mann (1969) worldwide. In 
temperate regions, such as the moth’s natural 
distribution in eastern Argentina as well as 
most parts of South Africa and Australia 
where the moths have become established, 
Cactoblastis has two distinct generations per 
year. In the warmer regions of South Africa, 
(e.g. Kruger National Park), Australia, north-
western Argentina and Florida, a full or 
partial third generation occurs in autumn 
(J.E. Carpenter & S.D. Hight, unpublished 
data), and it is expected that in even warmer 
regions of the Caribbean there may be four 
overlapping generations with no clear peaks.

Fecundity 

Each egg stick contains on average 70 to 90, 
sometimes up to 120 eggs (Fig. 7), and a female 
can produce three or four such egg sticks 
during her lifetime, usually about two egg 
sticks per night (Pettey 1948; Mann 1969).   
The number of eggs produced per female 
varies considerably between seasons and 
geographical locality (Pettey 1948).  
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Damage to host plants
The feeding larvae cause physical damage 
by hollowing out and destroying the young 
segments that have not become woody yet. The 
larval damage enables microbial pathogens to 
enter the plant, leading to secondary infections, 
which can cause the death of the entire plant 
(Starmer et al. 1987).  

Small cactus species or small individuals 
of larger species may die in cases of severe 
attacks (Fig. 14), but the cactus moth seldom 
destroys the older, woody parts of the larger, 
tree-like cactus species such as O. ficus-indica 
or N. cochenillifera (Fig. 15). In Australia, where 
the major pest species were low-growing, 
shrub-like cacti such as O. stricta, the original 
stands were killed to ground level or, in the 
case of resistant types, all growth except for 
the tough basal stems was destroyed within 
a short time, causing a sharp decline in the 
numbers of Cactoblastis. The two main targets 
for biological control in the Caribbean were
O. triacantha and O. dillenii which are both 
low-growing and, like O. stricta in Australia, 
very vulnerable to larval attack.  Although 
the stumps sometimes re-grew, Cactoblastis 

soon reinfests this new 
growth and causes the 
virtual complete control of 
the plants (Dodd 1940, 
Simmonds & Bennett 1966).

Fig. 15 Nopalea cochenillifera in the Caribbean has a 
woody stem which is resistant to Cactoblastis attack. 

Dominica.

In South Africa, where the tree pear, 
O. ficus-indica, is the most important pest 
species, the surviving woody stems or trunks 
invariably re-grow after the young segments 
have been destroyed (Fig 16). Therefore, the 
cactus moth plays only a lesser role in the 
biological control of invasive cacti in South 
Africa, and its value lies in finding and killing 
small, isolated cactus plants (Fig. 17). Even 
the smaller O. stricta plants are rarely killed 
by Cactoblastis in South Africa, although 
they constantly lose their terminal segments 
(Hoffmann et al. 1998).

The smaller Opuntia species in the Caribbean 
are all highly vulnerable to Cactoblastis attack 
(Fig. 17) and this explains why some species 
have become very scarce.  Species in the large 
tree-like genus Consolea  are either unsuitable 
hosts or the damage caused by Cactoblastis is 
easily outgrown. Their seedlings and vegetative 
regrowth, however, are highly vulnerable 
to Cactoblastis and this must have a serious 
impact on the long-term survival of these 
species because of reduced  plant recruitment 

(Fig. 18). 

Fig. 14 Cactoblastis is 
able to kill small cactus 
plants like O. taylori in the 
Dominican Republic.
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Fig. 19 Opuntia triacantha is 
very often completely killed 
by Cactoblastis.

Fig. 18  Cactoblastis can destroy a large proportion of 
the seedlings and the regrowth of  Consolea rubescens 

(Puerto Rico) and  C. spinosissima Oviposition behaviour
The Cactoblastis moth has a remarkable ability to locate 

small, isolated host plants (Robertson 1987). When the 
host plant density is high, moths disperse very little, but 

as their food plants become sparse, they fly further to lay 
eggs.

Fig. 17 All small Opuntia 
species are vulnerable to 
Cactoblastis afeeding and are 
often killed.

Fig. 16 The woody trunks of larger plants are seldom killed. 
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70 years since release, even though suitable 
host plants occurred in scattered infestations 
from the Eastern Cape, where it was released, 
almost to the border of the Park. Some large 
isolated commercial plantations in South 
Africa are still free of Cactoblastis.

Cactoblastis in its native range has failed to 
reach large cultivations of suitable hosts in 
Pernambuco, Brazil and in some Pre-Andean 
valleys in Argentina, despite the presence 
of available hosts and of suitable climates 
en route. Neither has it crossed the Andean 
mountain chain to Chile (Zimmermann et al. 
2000).

Recent re-examination of Cactoblastis dispersal 
rates in Florida, USA suggest that the moth is 
dispersing over a distance of about 50-75 km 
per year (Stiling 2002 based on data reported 
in Johnson & Stiling 1998 and Hight et al. 2002). 
Clearly, additional work on Cactoblastis dispersal 
in Florida is warranted because of the need to 
predict when the moth will make its appearance 
in the Opuntia-rich regions of the southwestern 
United States and Mexico.

In Australia, Cactoblastis tends to lay most of 
its eggs near the emergence site, preferably on 
the young, succulent, terminal cladodes with 
well developed spines. Often the number 
of eggs deposited on one plant exceeds the 
number of larvae that can feed on the plant, 
even though there is no shortage of suitable 
host plants in the area. This causes many 
larvae to starve. This applies to some of the 
smaller Opuntia species in the Caribbean e.g. 
O. taylori, O. repens and O. triacantha (Fig. 19). 
The moths do not disperse readily while the 
host plant population is dense (Dodd, 1940).

Dispersal ability and spread
The fact that the females have underdeveloped 
mouthparts and therefore cannot take in any 
food, probably explains why they deposit 
their eggs over a short period of time and do 
not fly far. The moths fly close to the ground, 
with a jerky, erratic flight pattern, which is not 
typical of long flyers. The furthest that a female 
has been known to disperse in Australia  is 24 
km (Dodd 1940).

In Australia, the population dispersed only on 
16-24 km within 2½ years on average (Dodd 
1940), and in South Africa it dispersed 3-6 
km in 2½ years (Pettey 1948). In South Africa, 
Cactoblastis failed for 15 years to disperse to 
large host populations as little as 40-60 km away. 
It did not reach a large (19 000 ha) infestation 
of O. stricta in Kruger National Park in the 
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2.2  The history of C. cactorum 
as a biological control agent

Deliberate distribution of Cactoblastis 

cactorum) as biological control agent

Fig. 20 Cactoblastis cactorum as a biocontrol agent 
(Julien & Griffiths 1998).

Introduced from Argentina to Australia 1926

Australia to South Africa and New Caledonia 1933

Australia to Hawaii 1950

South Africa to Mauritius 1950

South Africa to Nevis 1957

Nevis to Antigua and Montserrat 1960

Nevis & Antigua to Cayman Islands 1970

(See fig. 21)

Australia

Before the biological control campaign was 
initiated in Australia (Dodd 1940; Hosking 
et al. 1988), about 25 million ha of land in 
Queensland and New South Wales were 
infested with prickly pear (O. stricta). Half 

of this was so dense that the land was 
useless from a productive viewpoint (Fig. 22). 
A Commonwealth Prickly Pear Board was 
appointed in 1920, which sent entomologists 
to America to study the natural enemies of 
prickly pears and to create facilities to breed 
them in Australia.

Cactoblastis was introduced from Argentina 
(Province of Entre Rios) in 1925,  About 2 750 
larvae arrived in Australia in May 1925, and 
were reared in cages for two generations (one 
year),  by which time the number had multiplied 
to 2 540 000. The first releases were made in 
February-March 1926. The moths were mass 
reared in cages for 18 months only, producing 
about 10 million eggs, and thereafter egg 
sticks for mass distribution could be collected 
in the field. Until 1930, a total of 30 - 40 million 
egg sticks (2 750 million eggs) were released 
throughout the prickly pear territory. About 
25 million larvae were necessary to kill off 1 ha 
heavily infested with O. stricta.
By 1930, all the original prickly pear stands 
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had been killed to ground level or, in the 
case of resistant types, all growth except the 
tough trunks had been destroyed (Fig.23). The 
Cactoblastis population subsequently declined 
drastically. During 1932-33, the cactus plants 
produced abundant re-growth, followed by a 
rapid recovery of the Cactoblastis population 
during 1933-35. By 1935-40, Cactoblastis had 
virtually brought the major pest pears under 
complete control, and there has never been 
any need for redistribution of the insect.

Dodd (1940) reports that “…The most 
optimistic scientific opinion could not have 
foreseen the extent and completeness of the 
destruction. The spectacle of mile after mile 
of heavy prickly pear growth collapsing en 
masse and disappearing in the short space of 
a few years did not appear to fall within the 
bounds of possibility”.

Fifty years later, in 1980, the situation was still 
unchanged, with Cactoblastis exerting control 
over prickly pear except for the coastal 
areas and some areas in the southwest of 
Queensland (White 1980).

South Africa
The exact extent of the prickly pear (O. ficus-
indica) in South Africa before the biological 
control campaign is unknown, but by 1942, 
some 900 000 ha were affected by the weed 
(Fig. 24)  in the Eastern Cape Province alone 
(Pettey 1948).

Pettey (1948) relates how, in the early 1930s, a 
consignment of 112 600 Cactoblastis egg sticks 
was brought to South Africa from Australia. 
Following additional specificity testing and 
mass rearing at three breeding stations in the 
Karoo and the eastern Cape Province, the first 
small release was made in November 1933 
on O. ficus-indica. Mass rearing continued for 
seven years, and once the insects had become 
established, egg sticks were also collected in 

Fig. 23. The same area as cleared of prickly pear

Fig. 22 Dense infestation of prickly pear (Opuntia stricta) 
in Queensland before the biological control campaig.



Cactoblastis cactorum

19

usually sufficient to prevent the spread of the 
weed by attacking isolated small plants or 
the succulent terminal segments of the lower 
branches of scattered large plants, they do not 
cause appreciable damage to large plants. In all 
inland areas, Cactoblastis has now been largely 
replaced as the primary biological control 
agent by the cochineal, Dactylopius Opuntiae 
(Annecke  & Moran 1978; Pettey 1948).

Cactoblastis has also contributed to the 
successful control of the 19 000 ha infested 
with O. stricta in the Kruger National Park 
(KNP) in South Africa (Fig. 26). The cactus moth 
has first  caused the fragmentation of the 
large plants which have largely been replaced 
by smaller plants (Fig. 27)  which first have to 
reach a certain size (about 28 cladodes) before 
they will produce any fruit. This has resulted 
in an overall reduction in the levels of fruit 
production, but the spectacular biocontrol 
of O. stricta by Cactoblastis that was reached 
in Australia has not been repeated in South 
Africa. (Hoffmann et al. 1998 a+b). The effect 
of Cactoblastis on O. stricta in Florida is very 
similar to that in the KNP. 

the field. Until April 1941, a total of almost 580 
million Cactoblastis egg sticks, either lab reared 
or collected from the field, were distributed in 
the eastern Cape Province.

The insects attained peak populations, ac-
companied with considerable damage to the 
target weed, followed by slumps in the insect 
population and the subsequent re-growth of 
prickly pear. The damage caused by Cactoblastis 
in South Africa was not as great or as extensive 
as that in Australia, and the insect has never 
completely “cleared an acre of the weed”. 
However, it extensively destroyd most young 
plants up to 30 cm high and caused most of 
the larger plants to lose the two or three ter-
minal segments of all branches up to about 
2 m high (Annecke & Moran 1979; Zimmer-
mann & Moran 1991). This resulted in exten-
sive thinning out of dense cactus stands, and 
significantly retarded the spread of the weed 
by reducing its fruiting capacity and killing 
the seedlings (Fig. 25).

From about ten years after the first releases, 
the Cactoblastis populations in the prickly  pear 
areas have always been low. Although this is 

Fig. 24 . Dense infestations of the tree-pear, Opuntia ficus-indica, in the Eastern Cape, South Africa, 
in 1939, before the biological control campaign

Fig. 25. The same area as in fig. 24, cleared of O. ficus-indica by Cactoblastis and cochineal, in 1957
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Factors affecting effectivity of 

Cactoblastis in South Africa: 

The difference in performance of Cactoblastis 
between Australia and South Africa can be 
partially explained by imperfect adaptation 
of Cactoblastis to the woody tree pear, O. ficus-
indica. The larvae do not readily kill hosts 
that comprise more than about 14 cladodes 
(Zimmermann & Malan 1981). On the other 
hand, overall mortality of Cactoblastis caused 
by natural enemies in all the life stages was 
shown to be greater than mortality from host 
plant incompatibility (Robertson,  1988).

Florida, USA

Habeck & Bennett (1990) were the first to 
report the discovery of Cactoblastis in the 
Florida Keys - one adult female collected in 
a mercury vapour lamp - in October 1989. In 
addition, larval Cactoblastis were collected 

from infested O. stricta in 1989  and again in 
May 1990 (Dickle 1991). Since then collections 
of Cactoblastis were made at several locations 
along both Florida coasts that went as far 
north as Charleston in SC  and  to the Alabama 
border in the west (Fig. 28).  The rapid invasions 
of Cactoblastis towards the  west is of particular 
concern as it will be very difficult to contain 
moth populations once they are outside the 
confines of the Florida peninsula.

Although the method by which Cactoblastis 
reached Florida is unknown, several authors 
have suggested natural spread through 
“island hopping” from the Caribbean as a 
plausible hypothesis (Habeck & Bennett 1990, 
Johnson & Stiling 1996). Weather events in the 
Caribbean, particularly during the summer 
hurricane season (June-November), may have 
played a part in its dispersal and should be kept 
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in mind as infestations along the Gulf Coast 
are tracked (Stiling 2002). Pemberton (1995) 
reported U.S. interceptions of Cactoblastis in 
nursery stock from the Caribbean as early as 
1981 and suggests that the moth may have 
entered the U.S. as an unintended introduction 
in shipments of ornamental plants. Heppner 
(2000) reported an interdiction of Cactoblastis 
in a shipment of cactus plants from Miami to 
a Wal-Mart store near Pensacola, Santa Rosa 
Co., FL. in June 2000, some 200 km west of 
the current leading edge of the infestation, as 
well as an interception of infested plants in 
baggage at the Dallas International Airport in 
Texas.  Regardless of its mode of entry into 
the U.S., clearly the inadvertent transport of 
Cactoblastis by man is a real concern and a 
very real pathway for spread.

It is difficult to accurately assess the true rate of 
spread of Cactoblastis in Florida. As suggested 
by Stiling (2002) one of the confounding factors 
is that the moth may have been present in the 
Florida Keys as early as 1985 and remained 
undetected until 1989. He cites as evidence a 
letter written to the Florida Division of Plant 
Industry in 1990 that describes the level of 
damage by Cactoblastis in the Florida Keys as 

“widespread and severe… with cacti being 
reduced to rotting masses”.  Stiling (2002) 
further states that in Australia and South 
Africa it took several years for Opuntia stands 
to collapse in this manner (Dodd 1940; Pettey 
1948). Even though initial records suggest that 
dispersal from the Florida Keys to Brevard 
County occurred much faster than had been 
reported for Cactoblastis in other parts of the 
world, once better records of colonization 
were collected it appeared that the moth was 
dispersing over a distance of about 50-75 km 
per year (Stiling 2002 based on data reported 
in Johnson & Stiling 1998 and Hight et al. 
2002). Clearly, additional work on Cactoblastis 
dispersal in Florida is warranted because of 
the need to predict when the moth will make 
its appearance in the Opuntia-rich regions of 
the south western United States and Mexico.

The arrival of Cactoblastis in Florida was 
viewed with grave concern by many authors 
because of its potential adverse impact on 
native Opuntia occurring in the state, including 
the rare O. corallicola (Stiling. 2000), 
O. cubensis and O. triacantha. All Opuntia 
species present in Florida are attacked by 
Cactoblastis, and infestations can be severe.  

Fig. 28   The moth has now spread northward along the Atlantic 
coast to Charleston,SC, and  Gulf Coast of Alabama.
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2.3  Introduction of Cactoblastis 
cactorum to the Caribbean

Several Opuntia spp. are pre-adapted to 
exploit disturbances  which include clearing,  
mechanical disturbances and overgrazing.  
The latter is particularly important because 
few domesticated animals feed on the spiny 
Opuntia which can become invasive under 
such conditions (Fig 29 and 30).  This occurred 
on several islands where species such as  
O. triacantha and O. dillenii have become 
particularly abundant and troublesome, like in 
Nevis, Montserrat, St. Kitts, Antigua and Grand 
Cayman (Cock 1985; Simmonds & Bennett 
1966), and probably many others. Densifications 
of these Opuntia species were so severe that 
the then Colonial Development and Welfare 
Organization of Great Britain requested  the 
Commonwealth Institute of Biological Control 
(CIBC) in Trinidad to consider biological control 
as an option  for control on affected islands under 
British control.

In 1957 a consignment of C. cactorum,  was 
obtained from South Africa and the first releases 
were made in Nevis in 1957 (Fig. 31). Control of 
invasive Opuntia species due to the cactus moth 
was spectacular (Bennett & Habeck 1995). The 
cactus moth was subsequently taken to Antigua 
and Montserrat in 1962 where the results were 
equally impressive. It spread naturally to nearby 
St. Kitts  and was illegally introduced to the US  
Virgin Islands. The cactus moth then spread 
to Puerto Rico where it was first recorded on 
Desecheo Island in 1963 (Garcia-Tuduri 1971). It 

is not known how the moth reached Puerto 
Rico.  Further spread included Hispaniola 
(now Haiti and the Dominican Republic), 
Jamaica and Cuba. The first record from Cuba 
is from 1980 (Hernandez & Emmel 1993).  It 
was first recorded from Florida in 1989 and 
the moth arrived there either by natural 
dispersal or, most likely, through infested 
cactus nursery stock originating from the 
Dominican Republic (see also dispersal ability 
and spread) (Habeck & Bennett 1990; Johnson 
& Stiling 1998; Pemberton 1995). 

Except for the brief descriptive records by 
Simmonds & Bennett (1966), Bennett & Habeck 
(1995) and by Blanco & Vázquez (2001),  there 
are no quantitative records of  the impacts of the 
cactus moth on native or cultivated Opuntiae 
in the Caribbean. Also, there are no official 
records of the presence of C. cactorum  on many 
of the smaller islands, particularly those in the 
Lesser  Antilles. Cacti in general, and Opuntiae in 
particular, play a minor role in the lives and the 
economies of most Caribbeans and C. cactorum 
would therefore not easily draw attention unless 

H
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widespread and until causing extensive 
damage. Some aesthetic value is 
placed on the impressive cephalium, 
columnar  and candelabra-like cacti 
and other species in the Tribe Cereeae, 
some of which have stunning flowers 
e.g. in the genus Harrisia.  Within the 
subfamily Opuntioideae the large tree-
like species in the genus Consolea draw 
considerably more attention than the 
small and inconspicuous species in 
the genus Opuntia. So far Cactoblastis 
has  been recorded as feeding mainly 
on the genus Opuntia,  but suboptimal 
feeding has also been recorded from 
the genera  Nopalea, Consolea and 
Cylindropuntia.
 
Cactoblastis gave very effective control 
of the indigenous cacti (Simmonds 
& Bennett 1966). In hindsight, this 
introduction now appears unwise. 
The internationally accepted protocols 
currently regulating biological control 
of weeds would not have approved 
the release of Cactoblastis on an island 
with indigenous Opuntia species.

Fig. 31 The same area in Nevis has been free of Opuntia triacantha 
since the early sixties.

Fig. 29  Dense infestations of Opuntia triacantha (Nevis)  in 1952.

Fig. 30  Dense infestations of Opuntia dillenii on Grand Cayman 
in the early sixties (photo F.D. Bennett).
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3. THE MOTH THAT TURNED
3.1  The effect of Cactoblastis cactorum 
on  Opuntioideae in the Caribbean

T
able 1 & 2. provides information 
on all the Opuntia species in the 
Caribbean on which Cactoblastis 
has been recorded up to date 

(including the genera Nopalea and Consolea), 
with the exception of the Bahamas and 
Aruba,  Bonaire and Curaçao. These tables are 
incomplete and a collective effort is needed 
involving  entomologists and plant health 
inspectors from the entire region to provide 
additional data. Very few agricultural plant 
health and quarantine officers knew about 
Cactoblastis and of its impact on Opuntia species 
on most islands where Cactoblastis is present 
prior to 2005. Only some officers in Puerto 
Rico were aware of Cactoblastis through the 
publicity efforts of the USDA/APHIS. The 
presence of Cactoblastis was confirmed for the 
first time on  Guadeloupe and Jamaica in 2005 
and convincing evidence of the presence of 
Cactoblastis  damage on Dominica, Grenada, 
St. Lucia and Martinique exists, but  this needs 
to be confirmed with more intense surveys. 
Some islands in the Lesser Antilles have very 
few Opuntia species present and it is not 
known if this is the consequence of Cactoblastis 
damage or if this is a natural phenomenon.

The species targeted for biological control 
in the Caribbean were O. triacantha and 
O. dillenii.  The islands where Cactoblastis 
was released (Nevis, Antigua, Montserrat and 
Grand Cayman) were severely invaded by these 

two species to the extent that grazing and access 
was severely impeded by the dense infestations 
(Simmonds & Bennett 1966) (Figs. 29, 30 and 31).  

Only O. dillenii  was present on Grand Cayman. 
Goats and sheep suffered severe injuries caused 
by spiny cladodes (mainly O. triacantha)  such 
that portions of the meat of slaughtered animals 
had to be discarded because of infections. 
The impact of Cactoblastis,  was dramatic and 
devastating, but, following the introduction 
of Cactoblastis,  all populations of the target 
species mentioned, but in particular those of 
O. triacantha,   declined rapidly to the point where 
only few plants survived and normal  utilization 
of the pastures could be resumed (Fig. 31).

The first effects of continuous Cactoblastis 
attack is the collapse of large flowering 
and fruiting plants which result in isolated 
cladodes remaining scattered around the 
original plant. These take root and develop 
into new plants which could start flowering 
within three to four years. Cactoblastis usually 
attacks these young plants before they can fruit 
again and by doing so, prevent fruit formation 
entirely. This has serious consequences for the 
long-term survival of the species. This has been 
demonstrated in the Kruger National Park  in 
South Africa with O. stricta (Hoffmann et al. 1998) 
(a similar species to O. dillenii) and also in Florida 
(Hight, pers. comm.). The same phenomenon 
was also observed on O. triacantha on Antigua. 
 No quantitative post-release studies were ever 
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Country

Guadeloupe

Guadeloupe

Guadeloupe

Dominique

Dominique

Dominique

Dominique

Dominique

Dominique

Trinidad 

Trinidad 

Trinidad 

Trinidad 

Trinidad 

Trinidad 

Trinidad 

Trinidad 

Chacachacare

Grenada

Grenada

Grenada

Grenada

Grenada

Grenada

Grenada

Grenada

Grenada

Grenada

St. Vicent

St. Vicent

St. Vicent

Species

N. cochenillifera

O. dillenii

O. triacantha

N. cochenillifera

N. cochenillifera

N. cochenillifera

N. cochenillifera

O. ?

O. dillenii

N. cochenillifera

O. dillenii

O. ?

N. cochenillifera

O. rubescens

N. cochenillifera

N. cochenillifera

N. cochenillifera

N. cochenillifera

O. dillenii

N. cochenillifera

O. dillenii

O. dillenii

O. dillenii

O. dillenii

O. dillenii

O. dillenii

O. dillenii

N. cochenillifera

N. cochenillifera

N. cochenillifera

Locality

Jardín Botánico Deshaies

Pointe a Raquettes

Pointe a Raquettes

Dublanc

Dublanc

Coulubistri

Coulubistri

Morne Rachette

Morne Rachette

Palo Seco

Siparia

Penal

Penal

Penal

Barrackpore

Barrackpore

Barrackpore

Chacachacare

True Blue

Fort Jeudy

Fort Jeudy

Wester Hall Point

Wester Hall Point

Wester Hall Point

Fort

Bedford Pt

Bedford Pt

Bedford Pt

Barrouallie

Wallilabou Bay

Wallilabou Bay

Date

CRTD 06:30 14-JUL-05

CRTD 06:32 14-JUL-05

CRTD 06:32 14-JUL-05

CRTD 05:27 16-JUL-05

CRTD 05:32 16-JUL-05

CRTD 06:14 16-JUL-05

CRTD 06:14 16-JUL-05

CRTD 06:34 16-JUL-05

CRTD 06:59 16-JUL-05

CRTD 06:00 20-JUL-05

CRTD 06:16 20-JUL-05

CRTD 06:54 20-JUL-05

CRTD 07:17 20-JUL-05

CRTD 07:32 20-JUL-05

CRTD 07:45 20-JUL-05

CRTD 02:39 21-JUL-05

CRTD 04:47 21-JUL-05

CRTD 03:42 22-JUL-05

CRTD 03:57 22-JUL-05

CRTD 04:45 22-JUL-05

CRTD 05:12 22-JUL-05

CRTD 05:19 22-JUL-05

CRTD 08:53 22-JUL-05

CRTD 04:26 23-JUL-05

CRTD 04:50 23-JUL-05

CRTD 04:56 23-JUL-05

CRTD 08:04 24-JUL-05

CRTD 08:16 24-JUL-05

CRTD 08:37 24-JUL-05

CRTD 08:53 24-JUL-05

CRTD 04:15 25-JUL-05

Latitude

20 Q 628323 1802232

20 Q 670203 1815592

20 Q 670208 1815587

20 P 664868 1713130

20 P 664864 1713118

20 P 666068 1709620

20 P 666068 1709620

20 P 666068 1709620

20 P 666068 1709620

20 P 659037 1118897

20 P 663434 1121363

20 P 671194 1125092

20 P 671186 1125094

20 P 669170 1125137

20 P 669002 1126886

20 P 669006 1126893

20 P 669006 1126893

20 P 636059 1181273

20 P 632824 1327895

20 P 640086 1327215

20 P 640088 1327216

20 P 640714 1327917

20 P 640714 1327910

20 P 640714 1327910

20 P 651343 1351047

20 P 651341 1351049

20 P 651349 1351031

20 P 651349 1351031

20 P 687769 1465135

20 P 690496 1465844

20 P 690496 1465844

Longitude

N16.29859 W61.79891

N16.41674 W61.40604

N16.41669 W61.40600

N15.49109 W61.46307

N15.49098 W61.46310

N15.45929 W61.45212

N15.45929 W61.45212

N15.45929 W61.45212

N15.45929 W61.45212

N10.11939 W61.54851

N10.14151 W61.50828

N10.17490 W61.43731

N10.17491 W61.43738

N10.17540 W61.45577

N10.19121 W61.45723

N10.19128 W61.45720

N10.19128 W61.45720

N10.68430 W61.75595

N12.01022 W61.77991

N12.00377 W61.71324

N12.00377 W61.71322

N12.01009 W61.70744

N12.01003 W61.70744

N12.01003 W61.70744

N12.21874 W61.60875

N12.21876 W61.60877

N12.21859 W61.60869

N12.21859 W61.60869

N13.24812 W61.26699

N13.25436 W61.24179

N13.25436 W61.24179

Table 1.
Opuntia in Lesser Antilles (utm latlong)

GPS mobile mapper MCA Thales
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Bequia

Bequia

Bequia

Bequia

Bequia

Barbados

Barbados

Barbados

Barbados

Barbados

Barbados

Barbados

Barbados

Barbados

Barbados

Barbados

Barbados

St. Lucia

St. Lucia

St. Lucia

St. Lucia

St. Lucia

St. Lucia

St. Lucia

St. Lucia

St. Lucia

St. Lucia

St. Lucia

Martinique

Martinique

Martinique

Guadeloupe

Guadeloupe

Guadeloupe

Guadeloupe

Guadeloupe

Guadeloupe

N. cochenillifera

O. dillenii

O. ?

O. dillenii

O. dillenii

N. cochenillifera

N. cochenillifera

O. dillenii

O. rubescens

N. cochenillifera

N. cochenillifera

N. cochenillifera

O. microdasys

O. rubescens

O. rubescens

O. dillenii

O. ?

N. cochenillifera

N. cochenillifera

N. cochenillifera

O. dillenii

O. dillenii

N. cochenillifera

O. ?

O. dillenii

O. dillenii

O. dillenii

O. dillenii

O. dillenii

O. dillenii

N. cochenillifera

O. dillenii

O. dillenii

O. triacantha

O. ?

O. triacantha

O. dillenii

Industry

Industry

Industry

La Pompe

La Pompe

Bridgetown

Walkers Savannah St Andrew

Walkers Savannah St Andrew

Botanical Garden Andrómeda

Ermy Bourne Highway East 

Cave Hill

Cove

Lowland

River Bay Bishop

River Bay Bishop

River Bay Bishop

River Bay Bishop

Beausejour

Beausejour

Cricket Ground

Pigeon island National park

Pigeon island National park

Savannes Bay Nature reserve

Cape Moule Chile

Cape Moule Chile

Cape Moule Chile

Cape Moule Chile

Cape Moule Chile

Cap Chevalier

Savanne des Petrification

Savanne des Petrification

Pointe de l’Anse des Corps

Pointe de l’Anse des Corps

Pointe de l’Anse des Corps

Pointe de l’Anse des Corps

Pointe de l’Anse des Corps

Pointe de l’Anse des Corps

CRTD 04:44 25-JUL-05

CRTD 05:08 25-JUL-05

CRTD 06:48 25-JUL-05

CRTD 03:06 26-JUL-05

CRTD 03:15 26-JUL-05

CRTD 04:24 26-JUL-05

CRTD 04:47 26-JUL-05

CRTD 04:59 26-JUL-05

CRTD 05:18 26-JUL-05

CRTD 02:48 27-JUL-05

CRTD 03:41 27-JUL-05

CRTD 04:13 27-JUL-05

CRTD 04:37 27-JUL-05

CRTD 04:46 27-JUL-05

CRTD 05:00 27-JUL-05

CRTD 05:13 27-JUL-05

CRTD 08:29 28-JUL-05

CRTD 08:41 28-JUL-05

CRTD 01:31 29-JUL-05

CRTD 02:19 29-JUL-05

CRTD 04:37 29-JUL-05

CRTD 04:56 29-JUL-05

CRTD 05:01 29-JUL-05

CRTD 05:10 29-JUL-05

CRTD 08:52 30-JUL-05

CRTD 02:38 31-JUL-05

CRTD 03:46 31-JUL-05

CRTD 05:52 31-JUL-05

CRTD 06:25 31-JUL-05

CRTD 06:29 31-JUL-05

CRTD 03:02 02-AUG-05

CRTD 05:17 02-AUG-05

CRTD 05:30 02-AUG-05

CRTD 05:35 02-AUG-05

CRTD 05:42 02-AUG-05

CRTD 05:53 02-AUG-05

CRTD 09:25 29-AUG-05

20 P 693474 1440355

20 P 693541 1440347

20 P 693541 1440347

20 P 690265 1436025

20 P 690265 1436025

21 P 215656 1450929

21 P 221832 1466797

21 P 224340 1464073

21 P 227024 1461216

21 P 223175 1463455

21 P 220827 1467253

21 P 220826 1467250

21 P 220075 1470368

21 P 220075 1470368

21 P 218906 1473733

21 P 218900 1473728

21 P 218652 1473842

20 P 722474 1557548

20 P 723088 1557953

20 P 723088 1557953

20 P 720003 1558773

20 P 720003 1558773

20 P 721949 1516963

20 P 722294 1516553

20 P 722292 1516559

20 P 722293 1516559

20 P 722293 1516559

20 P 722293 1516559

20 P 733448 1597397

20 P 730234 1592486

20 P 730234 1592486

20 Q 673924 1806610

20 Q 670920 1816154

20 Q 670918 1816155

20 Q 670945 1816280

20 Q 670931 1816152

20 Q 670929 1816165

N13.02378 W61.21598

N13.02371 W61.21536

N13.02371 W61.21536

N12.98484 W61.24584

N12.98484 W61.24584

N13.11218 W59.62242

N13.25611 W59.56700

N13.23174 W59.54362

N13.20616 W59.51860

N13.22604 W59.55430

N13.26014 W59.57631

N13.26011 W59.57632

N13.28821 W59.58354

N13.28821 W59.58354

N13.31849 W59.59465

N13.31845 W59.59470

N13.31945 W59.59700

N14.08087 W60.93958

N14.08448 W60.93386

N14.08448 W60.93386

N14.09214 W60.96236

N14.09214 W60.96236

N13.71416 W60.94767

N13.71043 W60.94451

N13.71048 W60.94453

N13.71048 W60.94452

N13.71048 W60.94452

N13.71048 W60.94452

N14.44005 W60.83456

N14.39595 W60.86477

N14.39595 W60.86477

N16.33530 W61.37188

N16.42177 W61.39928

N16.42177 W61.39931

N16.42290 W61.39904

N16.42175 W61.39919

N16.42186 W61.39920
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undertaken in the Caribbean and  full reliance 
on the events after the release of Cactoblastis 
depends on anecdotal descriptions and 
comments. Also, no studies have been done to 
evaluate the long-term effect of Cactoblastis on 
the other non-target species, and in particular 
on the rare species mentioned earlier.  There is 
also a great need to study the long-term effect 
of Cactoblastis on the rare and unique species 
in the genus Consolea. Cactoblastis was also 
found attacking  Cylindropuntia caribaea in the 
Dominican Republic (Fig. 32). This is a rare host 
expansion and the full impact of this needs to 
be evaluated. 

Fig. 32  Damage caused to Cylindropuntia caribaea by 
feeding Cactoblastis larvae in the Dominican Republic.

Some preliminary observations on the damage 
caused  by Cactoblastis and its hosts were made 
during a brief survey by the authors during 
July & August 2005 (Tables). These surveys 
need to be followed up  with  emphasis on the 
rarer  species.  

Montserrat 

O. triacantha  and O. dillenii were extremely 
abundant cacti on Montserrat prior to 1960.  
These plants are now scarce  and only a few 
clumps of O. dillenii  were eventually found  
near Jack Boy Hill which were well infested 
with Cactoblastis (Fig. 33) during a recent sur-
vey in 2005. The areas inspected were severely 
overgrazed which should have favored the 
proliferation of O. dillenii.  Cactoblastis was 
also present on N. cochenillifera  where it was 
cultivated in gardens. 

Nevis and St. Kitts

Opuntia triacantha and O. dillenii, were  very 
abundant on these two islands before the 
introduction of Cactoblastis in 1957 (Figs.  29, 30).  
During a recent surveys (2002 and 2005) only  
scattered small, non-flowering plants in the 
arid eastern and south-eastern areas and on 
one arid hill on the north-western part of 
Nevis were found.  Cactoblastis often attacked 
the larger plants of O. triacantha and avoid the 

Fig. 33  Damage caused by Cactoblastis to the few 
remaining populations of Opuntia dillenii, mainly 

confined to the proximities of the coast.
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Jamaica

There are about seven Opuntia and Consolea 
species in Jamaica with the rare  O. sanguinea 
and O. jamaicensis being endemic. O. sanguinea 
has become very scarce, partly because of 
the feeding damage of an “unknown insect”, 
probably Cactoblastis (Oberli, pers. comm.).  
Cactoblastis was found  on O. tuna, O. dillenii  and 
on O. jamaicensis along the outskirts of Kingston. 
Damage to C. spinosissima was similar to the 
damage described for C. rubescens in Puerto Rico. 
A high proportion of seedlings and vegetative 
regrowth was attacked and destroyed by 
Cactoblastis (Fig. 35). The large leatherly cladodes  
on the large 2-4 m high plants were not attacked 
(Fig. 36). Recruitment of this species is definitely 
affected by the presence of Cactoblastis. The fact 
that no damage on C. rubescens in St. Kitts and 
Nevis was noticed is probably linked to the 
absence of regrowth and seedlings underneath 
the plants found in gardens. As in most other 
islands, N. cochenillifera, was confined to gardens 
with occasional Cactoblastis damage.

Fig. 35 Seedlings and regrowth of C. spinosissima 
destroyed by Cactoblastis larvae.

smaller ones. Seventeen percent of the plants 
inspected were attacked by Cactoblastis . In two 
areas at Nevis O. dillenii grew in large masses or 
clumps. Cactoblastis  damage was common in the 
large masses except for the north-western part of 
the island. O. dillenii plants were flowering and 
fruiting (Pemberton, unpublished information).

Pemberton also found O. triacantha and 
O. dillenii along the coastal stretch on the arid 
southern part of St. Kitts in 2002. Most plant 
populations of O. triacantha were infested 
with Cactoblastis. During the recent survey 
(2005) no plants were found despite searching 
in the same area.  Only one specimen of 
O. dillenii was found in a garden with Cactoblastis 
damage.  A few C. rubescens plants were also 
found growing in a garden in both Nevis and 
St. Kitts and none of these had any signs of  
Cactoblastis damage.

Antigua

Opuntia. triacantha was found  at Shirley Heights 
and at English Harbour but all plants were non-
flowering and small and Cactoblastis damage 
was common (Fig. 34). A few O. dillenii  plants 
were growing on steep coastal cliffs overlooking 
Nelson’s Dockyard. Some Cactoblastis damage 
was noticed . Overall, both species were scarce.  
N. cochenillifera plants were common in gardens 
with occasional Cactoblastis damage.

Fig. 34 Many small plants of O. triacantha 
were attacked by Cactoblastis.
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Botanist and cactus enthusiasts in Jamaica, 
mentioned the sharp decline of several Opuntia 
species over the past 20 years but could not provide 
a reason for this decline as they were unaware of 
the history and presence of Cactoblastis on Jamaica. 
The presence of Cactoblastis was officially confirmed 
during this survey in Jul./Aug. 2005 and this 
could provide an explanation for the decline 
of several species of cacti on Jamaica.  This also 
shows that the cactus moth can go unnoticed for a 
considerable period despite the work of botanists 
studying Opuntiae. Because Opuntia species have 
no commercial value, agricultural officials and 
entomologist would not generally pay attention to 
any damage to these plants. It is not known how 
the cactus moth arrived in Jamaica (Fig. 37).

Grand Cayman
Opuntia dillenii was the most abundant Opuntia 
species on Grand Cayman prior to 1970. Only 
two plants of O. dillenii could be found during 
the 2005 survey, one small plant near a dump 
and the second one in a garden, despite much 
effort to locate plants following the advice of 
farmers who knew the plant well from the time 
when it was still an invader. O. dillenii could 
certainly be classified as a threatened species on 
Grand Cayman.  

A visit to the nursery of the local botanical garden 
revealed heavy damage to several Opuntia 
species including O. dillenii, O. triacantha and 
several unknown species. The nursery personnel 
have great difficulties in cultivating Opuntia in 
their nursery because of continuous Cactoblastis 
damage. They feel that declining or rare species 
may have to be cultivated for their conservation 
(Fig.38).

Fig. 38 Nursery plants of the native Opuntia species 
found in Grand Cayman are heavily damaged by 
Cactoblastis feeding and need special protection.

Fig. 36 The large mature leatherly-like cladodes of 
Consolea species are not suitable for Cactoblastis 

larval feeding.

Fig. 37 A well curated cactus garden (in Kingston, 
Jamaica). Such botanical collections are essential to 
ensure the survival of rare and threatened species
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According to a prominent farmer on Cayman 
Brac, which is a small Island just over 100 km to 
the East of Grand Cayman, O. dillenii  is still very 
common there and he is applying glyphosate 
herbicide to control his infestation. This means 
that Cactoblastis is not present on Cayman Brac 
and this was confirmed by officials from the local 
Department of Agriculture. 

Dominican Republic

Cactoblastis  was common on O. taylori and 
on a small patch of O. ficus-indica found on an 
experimental farm, but less common on
Cyl. caribaea and N. cochenillifera. 
No damage was found on C. moniliformis or 
C. picardae (Fig. 39).  During a survey in the north-
west by the second author with Rodriguez and 
Veloz in 2003 the presence of  Cactoblastis was 
confirmed and damage was abundant on O. 
dillenii, O. taylori, N. cochenilliera, O. antillana and 
on Cyl. caribaea.

Most significantly was the extensive damage to 
O. pilifera and to a lesser extent on O. leucotricha 
in a large nursery (Figs. 40 and 41) near La Romana.  
These are introduced species from the American 
mainland. 

Puerto Rico

A visit to the Guanica  Forest Biosphere Reserve 
(Fig. 42) recorded severe damage by Cactoblastis 
to seedlings and regrowth of C. rubescens. 
Mature cladodes of large plants were very seldom 
attacked.  Unfortunately O. repens  could not be 
found but during an earlier survey in 1974 by the 
first author, O. repens was found with extensive 
damage caused by Cactoblastis. Cactoblastis was 
also found in small numbers on N. cochenillifera.

Fig. 41. Many of the nursery 
stocks (e.g. Opuntia pilifera) 
at the above 
nursery are 
destroyed by 
Cactoblastis 
cactorum

Fig. 39 Impressive tree-like specimens of Consolea 
moniliformis  in the Dominican Republic were free of 
Cactoblastis damage although damage was recorded from 
other islands.

Fig. 40 Large cultivations of several Opuntia species can 
be found in a large commercial nursery near La Romana 

in the Dominican Republic.
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O. cubensis are also likely to be at risk 
(O. monacantha and O. triacantha are known hosts of 
C. cactorum from elsewhere). A detailed sur-vey 
on the distribution, abundance and host range of 
C. cactorum is thus called for as the above data are 
probably  very conservative and incomplete.  

Guadeloupe

Cactoblastis was first recorded from Gua-
deloupe by Eric Francius, and the second 
author, where they found the insect feeding on 
O. dillenii, O. triacantha and on some unknown 
species.  Collectively about 70% of the plants 
were infested with Cactoblastis. It is not known 
when the insect invaded Guadeloupe.

Dominica, Grenada, Sta. Lucia and Martinique

Opuntia species were very scarce on both 
islands and  it is not known if this can 
be attributed in any way to the presence 
of Cactoblastis. After an intensive search 
Cactoblastis damage was positively identified 
but populations were very low. Damage was 
recorded on N. cochenillifera and O. dillenii.  (Fig. 43)

Other islands in the Lesser Antilles and Haiti

Evidence of  the presence of C. cactorum was 
also found on Dominique, Martinique, Grenada, 
and St. Lucia but this needs confirmation. 
Cactoblastis is still absent from Barbados, the 
Netherland Antilles and from Trinidad and 
Tobago.  The insect is widespread in Haiti but 
nothing is known of its impact on some of the 
unique Opuntia species found there.  Also, very 
little is known of the impact of Cactoblastis on the 
Opuntia species in the Bahamas. 

Cuba

Blanco & Vazquez (2001) and Hernandez 
& Emmel (1993) provide some important 
information on the presence and impact of 
C. cactorum in Cuba. Cactoblastis was first 
recorded in Cuba in 1980  at Guantanamo where 
it drastically reduced  populations of O. dillenii 
that have invaded more than 31 240 ha of which 
23 060  ha were partially (25%) covered, and 
another 534 ha were totally covered by the 
species. The general perception is that the 
control achieved with Cactoblastis was most 
favourable as it would have been unaffordable 
to control these invasive populations with 
herbicides. Cactoblastis has so far been recorded 
on O. dillenii, O. ficus-indica  and N. cochenillifera  
in five regions in Cuba but it is expected that 
O. triacantha, O. auberi, O. dejecta. O. monacantha 
(also know as O. vulgaris), O. militaris, and

Fig.42 USDA officers are inspecting cladodes of 
Consolea rubescens in the Guanica Forest Reserve 
destroyed by Cactoblastis larval.
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Country

Dominican Republic

Dominican Republic

Dominican Republic

Dominican Republic

Dominican Republic

Dominican Republic

Dominican Republic

Dominican Republic

Dominican Republic

Puerto Rico 

Puerto Rico

Puerto Rico

Dominican Republic

Dominican Republic

Dominican Republic

Dominican Republic

Dominican Republic

Dominican Republic

Dominican Republic

Dominican Republic

Antigua

Antigua

Antigua

Antigua

St. Kitts

St. Kitts

St. Kitts

St. Kitts

Montserrat

Montserrat

Jamaica 

Jamaica 

Jamaica 

Jamaica 

Grand Cayman 

Grand Cayman 

Guadeloupe

Date

7/06/2003

7/06/2003

7/06/2003

7/06/2003

8/06/2003

8/06/2003

9/06/2003

9/06/2003

9/06/2003

10/08/2005

10/08/2005

10/08/2005

12/08/2005

12/08/2005

12/08/2005

12/08/2005

13/08/2005

13/08/2005

13/08/2005

13/08/2005

15/08/2005

15/08/2005

15/08/2005

15/08/2005

17/08/2005

17/08/2005

17/08/2005

17/08/2005

18/08/2005

19/08/2005

23/08/2005

23/08/2005

23/08/2005

23/09/2005

24/09/2005

24/09/2005

14/07/2005

Locality

Jaibon

La Oaxaca, Villa Elisa

Km 13 Monte Cristi

Villa Elisa

3 km. Before Jimani

Oviedo-Pedernales

Pozos ecológicos 

Reserva científica 

Aceitillar

Guanica Forest  (Road to  la Cueva)

Guanica Forest  (Road to la Cueva)

Guanica Forest

Peravia: Las Tablas  

Peravia: Las Tablas 

Peravia: Las Tablas 

Azua 

La Romana: Batey.  Costa Nursery

La Romana: Batey  Costa Nursery

La Romana: Altos de Chavon

La Romana: Bayahibe

Shirley Heights

English Harbour

Picadilly

Freetown

Conarre Hills

near Turtle Bay

Banana Bay opposite Nevis

St Kitts Biomedical 

Research Foundation

Olveston

Road to Jack Boy Hill

Bull Bay

Palisadoes

Hellshire Hills

Near Spanish Town: Hard Land

Near Bodden Town

Queen Elizabeth II Botanical Garden

Pointe de l’Anse des Corps

Latitude

N 2175835

N 2177582

N 2190779

N2176749

N2046834

N1983937

N1988137

N1993575

N1993583

N17.95457912

N17.96457279

N17.94122071

N18.26831645

N18.26907749

N18.2690496

N18.40855347

N18.49472285

N18.49480715

N18.3935577

N18.38828592

N17.00838328

N17.00033911

N17.01514512

N17.00481712

N17.28905219

N17.2789178

N17.22894947

N17.37394643

N16.77805883

N16.78066644

N17.94047312

N17.94231712

N17.87655485

N17.94156331

N19.27499619

N19.29900492

N16.29859

Longitude

W19.273046

W19263355

W19233293

W192660436

W1919709

W19230688

W19220361

W19219634

W192196644

W66.8492766

W66.84659742

W66.95020334

W70.40843067

W70.40774101

W70.40913113

W70.58276694

W68.99214952

W68.99011472

W68.83974573

W68.83858619

W61.754933

W61.74637238

W61.76819641

W61.76426668

W62.69267506

W62.67780016

W62.6395991

W62.74716616

W62.20491531

W62.17127528

W76.68802793

W76.76284689

W76.90838378

W77.02275472

W81.26786269

W81.2045402

W61.79891

Observation

N. cochenillifera, larvae 6 instar

N. cochenillifera, damage

N. cochenillifera with larvae

O. dillenii & N. cochenillifera with larvae

O. dillenii with larvae

O. dillenii with damage

O. dillenii with egg sticks

O. dillenii  with damage

Cyl. caribaea

C. rubescens, mainly regrowth attacked 

C. rubescens, mainly regrowth attacked

N. cochenillifera  with egg stick

N. cochenillifera, with larvae 

O. ficus indica  many egg sticks and damage 

O. tailory and O. caribaea,  infested 

O. triacantha  y Cyl. caribaea  with damage.

O. pilifera, heavy damage 

O. leucotricha and Cyl. caribea, some damage

C. picardeae, No damage found

N. moniliformis,  no damage

O. triacantha & O. dillenii with damage 

N. cochenillifera,  with Cactoblastis damage

O. triacantha,  with damage

O. dillenii,  with Cactoblastis damage

N. cochenillifera, cladodes with larvae

No Opuntia found

No Opuntia found

O. dillenii,  with  damage

N. cochenillifera, with  damage

O. dillenii severely attacked 

O. tuna,  with egg sticks and damage 

O. tuna & C. spinosissima, one moth found

C. spinosissima  regrowth severely affected by 

O. tuna, O. jamaicensis & O. dillenii  with damage

One plant of O. dillenii   with no damage

O. dillenii, O. triacantha & other spp, with  damage

O. dillenii,  O. triacantha and O. ?  with larvae, egg 

stick and pupae

Table 2.
Coordinates of localities where Cactoblastis was found.
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Fig. 43  Typical Cactoblastis damage was observed on 
Opuntia dillenii on St. Lucia  but no larvae were  seen to 
confirm the presence of Cactoblastis. Because there are 
other cactus-feeding pyralids  present in the Caribbean  

that may cause similar damage to Cactoblastis it is 
important to confirm the presence of Cactoblastis by 

positively identifying the larvae.

3.2  The dispersal of Cactoblastis 
cactorum within the Caribbean

Cactoblastis cactorum was first introduced into 
the Caribbean in 1957 when it was deliberately 
released on  Nevis to control invasive Opuntia 
spp. Further releases were then made in 
Antigua and Montserrat in 1960 with insects 
originating from Nevis. The insect apparently 
dispersed naturally from Nevis to St. Kitts 
which is only 8 km distant from Nevis (Bennett 
& Habeck 1995).  It is on record that the moth 
was also deliberately and illegally taken by a 
rancher from Nevis to the US Virgin Islands 
to control invasive Opuntia by the early sixties 
(Simmonds & Bennett 1966) and it is likely 
that other ranchers from other islands did 
the same as hardly any regulations on plant 
movement between islands were in place in 
the early sixties.  There is also good reason to 
believe that several other nearby islands e.g. 

St. Thomas and  St. John were also severely 
invaded by Opuntia species. Reports of 
infestations were mentioned for nearby St. 
Croix. Garcia-Tuduri et al. (1971) mentioned 
the presence of Cactoblastis in Puerto Rico by 
about 1966. The insect was also  abundant on 
the nearby islands of St. Croix, St. Thomas 
and St. John by 1966, which means that the 
cactus moth must have arrived there prior to 
1966. The insect was also present on most off-
shore islands near Puerto Rico shortly after 
1966 e.g. Desecheo. Most of the troublesome 
species like O. triacantha and O. dillenii were 
found in abundance on all these islands. 
The chances of the cactus moth dispersing 
naturally over so many islands in such a short 
time of approximately three to four  years is 
difficult to believe and one must assume that 
the likelihood of deliberate introductions of 
the cactus moth to many of these islands must 
have been high. The absence of C. cactorum 
from the uninhabited and Opuntia-rich Mona 
Island between Puerto Rico and the Dominican 
Republic stands in sharp contrast to the 
early (1966) arrival of Cactoblastis on nearby 
Desecheo Island. The many documented cases of 
Cactoblastis infested cactus material intercepted 
in Miami and beyond  between 1981 and 1993 is 
convincing evidence of the  importance of man 
in the dispersal of this insect throughout the 
entire region.  

Officials in Cuba were contemplating the 
possible use of C. cactorum to control dense 
and large infestations of O. dillenii  at Guan-
tanamo in the late 1970’s but eventually 
decided against it (Perez, pers. comm.). The 
insect was then discovered at Guantanamo  
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Opuntia spp. some years ago, but officials 
will now  prevent any such unauthorized 
introductions.  The same applies to several 
other off-shore islands which are as yet free 
of Cactoblastis.

Nopalea cochenillifera is a very common exotic 
garden plant throughout the Caribbean 
(Fig. 44) and it must be assumed that Caribbean 
people have carried cladodes of this species to 
every corner of the region. It is also possible 
that Cactoblastis was also dispersed through 
human intervention by means of infested 
cladodes or plants of N. cochenillifera. The 
many interceptions of larvae inside cladodes 
at Miami is testimony of the ease with which 
the cactus moth can spread unnoticed as 
immature larvae inside cladodes. Many 
cladodes on N. cochenillifera have been seen 
to be infested with Cactoblastis. Except for 
occasional cultivated plants of  N. cochenillifera  
in gardens,  the cultivation of any of the 
other known commercial Opuntia species 
in the Caribbean islands is unknown or is 
unrecorded. (Fig. 44)

in 1980 where it provided good control of 
O. dillenii to the general satisfaction of local 
farmers and officials (Blanco & Vazquez 2001). 
It is not known how the cactus moth spread to 
Cuba , Puerto Rico  or to Hispaniola and it 
is not  known how the cactus moth reached 
Guadeloupe  (Table 2 for dates of first records of C. cactorum). 
Jamaica is relatively isolated and  it is hard to 
believe that Cactoblastis dispersed naturally 
to this remote island. Some other larger and 
off-shore islands are still free of Cactoblastis, 
including all the islands in the Netherlands 
Antilles and several in the  Lesser Antilles. 
Dutch officials deliberately kept Cactoblastis out 
of Curaçao despite dense invasions caused by 
O. wentiana (O. caracassana) and O. curassavica 
(Fig.2) and despite pressure from ranchers to 
control these invasions. The dense cactus stands 
were seen as a tourist attraction to Dutch 
visitor and this was regarded as being of more 
value than improving the  grazing of the land. 
This was confined to the Dutch controlled 
islands only. 

The chances of deliberate, accidental and 
natural dispersal of Cactoblastis to yet 
uninfested islands within the Caribbean 
that have Opuntia species are now less 
than they were 20-40 years ago because of  
smaller Cactoblastis populations overall as 
a consequence of much smaller host plant 
populations, and because of the awareness of 
plant health and quarantine personnel to the 
Cactoblastis problem and its threat.  It would 
not have been difficult for a landowner on 
Cayman Brac to introduce the cactus moth  
from Grand Cayman to control their invasive 

Fig. 44 N
opalea cochenillifera is the m

ost com
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Confirmation on the presence or absence of 
C. cactorum on the major Caribbean islands and 
on many of their associated off-shore islands, 
could provide some useful information on 
the ability and history of spread of the cactus 
moth between islands 

3.3  Host preferences of C. cactorum  

Although some information exists on the 
natural and adopted hosts of C. cactorum  
within the cactus group Opuntia (Platyopuntia 
species with flat leaf pads),  this is not sufficient 
to allow reliable predictions to be made on 
its potential host range in the Caribbean 
and North America and on the factors that 
determine its host selection and acceptance.

The taxonomy of the Opuntia (Platyopuntia) 
remains highly confusing, and the classifi-
cations of Anderson (2001) has been used 
in association with the two publications by 
Howard & Touw (1981 & 1982)  who  specifically 
deal with the cactus flora of the Lesser Antilles 
(Fig. 45). Certain taxonomists regard Opuntia 
(Platyopuntia) and Cylindropuntia as sub-
genera of Opuntia, while others regard them as 
independent genera.  Here, the classification 
of Cylindropuntia and Consolea as  independent  
genera is followed. 

Natural hosts in South America

Of the five described species within the genus 
Cactoblastis, C. cactorum has by far the widest 
host range within the Opuntia (Platyopuntia)  
and this explains in part why this particular 
species has been so successful as a biological 
control agent of Opuntia invaders in so many 

countries (Moran & Zimmermann 1984, 1985). 
It has been collected from almost all Opuntia 
spp. within its wider geographical range in 
Argentina, Uruguay, Paraguay and southern 
Brazil (Mann 1969; Zimmermann et al. 1979). 
C. cactorum is therefore clearly oligophagous 
(accepting a number of host species usually 
within a genus).

Extended host ranges outside 

its natural distribution

The introduction of Cactoblastis into many 
countries (see 2.2) has provided opportunities 
to study extended host ranges of this insect 
within the full geographical range (natural and 
secondary) of the Opuntia and cylindropuntias. 
In Australia and South Africa, Cactoblastis 
successfully controlled or damaged several alien 
Opuntia species of North American origin, e.g. 
O. stricta, O. streptacantha, O. ficus-indica, O. humifusa, 
O. leucotricha, O. robusta, O. engelmannii (lindheimeri) 
and O. tomentosa , which are all “new-association” 
hosts (hosts to which the insect has not been 
exposed in its native range) (Hosking et al. 1988; 
Moran & Zimmermann 1984; Zimmermann et 
al. 2001). 

Fig. 45  Opuntia of the Lesser Antilles.
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The introduction of Cactoblastis into the 
Caribbean Islands and its recent arrival in 
Florida (see 2.2) also constitutes new-association 
feeding, but differs from Australia and South 
Africa in so far as the attack is mainly on native 
and not introduced Opuntia species, which are 
also subject to feeding by locally co-evolved 
natural enemies. Some native Opuntia species 
in the Caribbean have become invasive because 
of large scale plantings as barrier plants (see Fig. 

1) and for protection followed by deforestation 
and overgrazing and other human-induced 
activities, and these invasions ( Figs 29 and 30) were 
the main reason why Cactoblastis was introduced 
into the Caribbean in the first place. It may even 
be that some species have been introduced to 
islands where they did not occur naturally which 
could explain their wide distribution within the 
Caribbean, e.g. O. dillenii.. The extent to which 
Cactoblastis attacks these native species in the 
Caribbean Islands may reveal useful information 
on its potential impact in Mexico and the USA, 
but this has not been adequately studied, except 
for the incomplete data presented and for a brief 
report by Simmonds & Bennett (1966) for the 
Leeward Islands. C.  cactorum shows clear host 
preferences within the native Opuntia species in 

the Caribbean.  The species most affected are the 
smaller species which include O. triacantha, 
O. repens, O. dejecta, O.tuna, O. taylori  followed 
by O. dillenii and O. antillana. No damage was 
recorded from C.  picardae,  and  C. millspaughii  
so far but extensive damage was observed on 
small plants and isolated cladodes of C. rubescens 
in Puerto Rico and C. spinosissima in Jamaica 
( Fig. 36). This damage was so extensive that it 
may impede on the reproduction and long-term 
survival of the species. Garcia-Tuduri (1971) and 
Blanco & Vazquez (2004) recorded Cactoblastis 
feeding damage on  C. moniliformis  on the island 
of Desecheo and in Cuba. Although damage to 
the exotic, N. cochenillifera,  was common,  the 
damage was limited and confined to only a 
few terminal or sub-terminal cladodes. Woody 
stems were not affected and infested plants 
recovered rapidly.  It would appear as if mucilage 
exudation caused high mortalities in first instars 
larvae  when attempting to penetrate cladodes 
(Fig. 46). Several hatched egg sticks were found 
with no signs of larval damage. This observation 
needs to be confirmed  experimentally. Extensi-
ve damage cau-sed by C. cactorum was also 
observed on O. pilifera, O. ficus-indica and 
O. monacantha, all intro-duced species. 

Fig. 46  M
ucilage exudates expelling sm

all 
larvae and preventing entrance into the 
cladode.
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There are six native Opuntia species in Florida 
(Benson 1982). Three species are widespread: 
O. stricta, O. humifusa  and O. pusilla. Three 
additional species are considered rare in the 
Florida Keys: O. corallicola , O. cubensis and 
O. triacantha. In addition, four naturalized 
spec ies  are  a l so  common in  F lor ida :  
O. ficus-indica, O. monacantha (= O. vulgaris), 
O. leucotricha and N. cochenillifera . It has now 
been confirmed that all Opuntia present in 
Florida are attacked by Cactoblastis (S.D. Hight 
pers. comm.). 

The above information suggests that most 
of the native Opuntia species in Mexico and 
the southern USA may be suitable hosts for 
Cactoblastis.

Basis for host preference of Cactoblastis

The tree-like species

In South Africa, Hawaii and Australia, Cactoblastis 
causes considerable damage to the smaller 
Opuntia species. The damage is much less in the 
tree-cacti, O. ficus-indica, O. streptacantha, 
O. megacantha and O. rubusta (spineless cultivars), 
and only after repeated attacks over several 
seasons can large plants be killed (Annecke & 
Moran 1978) (Fig. 47).

Large, unprotected cactus orchards have also 
been destroyed by Cactoblastis, but mostly 
only in combination with attacks by cochineal 
(Dactylopius Opuntiae) (Mann 1969; Fullaway 
1954; Annecke & Moran 1978) (Fig. 48). The thick, 

woody stems of all tree-like Opuntiae are more 
resistant to larval attack and larvae will only 
feed on a woody stem if no other succulent 
cladodes are available. Several authors 
have commented on the high mortalities 
of first instar larvae, caused by excessive 
gum (mucilage) exudate when cladodes are 
penetrated, and this appears to be particularly 
common in large Opuntia species (Moran 1980; 
Robertson & Hoffmann 1989; Zimmermann & 
Granata 2002). This was also observed in N. 
cochenillifera in the Caribbean.

The shrub-type species

Amongst the shrub-type Opuntia host species, 
including O. stricta, O. monacantha, O. engelmannii, 
O. triacantha, O. tuna, O. humifusa and O. cubensis, 
most are extensively damaged by Cactoblastis, and 
the history of the biological control of some of these 
species is proof of this (Bennett et al. 1985; Julien & 
Griffiths 1998). But in this category of species there 
are some that are less susceptible to Cactoblastis 
under field conditions including O. engelmannii 
(O. lindheimeri) and O. spinulifera in South Africa, as 
well as O. microdasys and O. leucotricha.

Female Cactoblastis moths show a clear 
preference for oviposition sites. When provided 
with a choice of three species as oviposition 
sites, namely O. stricta, O. microdasys and and 
O. leucotrich, egg sticks were only deposited on 
O. stricta (Fig. 49). This agrees with the fact that 
Cactoblastis has never been observed feeding on 
naturalized O. microdasys populations in South 
Africa. 

Fig. 47  Repeated attacks by Cactoblastis can kill 
even large Opuntia species.
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However, when egg sticks were placed on leaf 
pads of the non-preferred species, the larvae 
developed normally and caused damage 
to the plants. The ovipositional behaviour 
of the Cactoblastis females appears to form 
the basis for the apparent host specificity in 
many of these cases. But Johnson & Stiling 

(1996) conducted host choice experiments 
using four native Opuntia species of Florida 
to determine if any one species was preferred 
by Cactoblastis. They found that ovipositing 
females showed no host preference while 
larvae preferred O. corallicola over the other 
Opuntia species tested. 

Under cage conditions, C. cactorum will feed 
and develop on other, normally unsuitable 
cactus hosts, and mature larvae can even be 
forced to feed and mature to some extent 
on peaches, melons and tomatoes, although 
this has never been observed under natural 
conditions. C. cactorum can not complete its 
life cycle on any plant outside the subfamily 
Opuntioideae (Dodd 1940).

The small species

Small Opuntia species are all particularly 
vulnerable to Cactoblastis attack and plants are 
easily killed down to the roots. All the small 
species in Argentina are common hosts to 
Cactoblastis including O. discolor, O. aurantiaca, 
O. salmiana, O. retrorsa and others.  

Fig. 48 Large unprotected commercial plantations of 
spineless Opuntia species can be severely damaged and 
even killed by continuous attacks of Cactoblastis (South 
Africa). 

Fig. 49  Cactoblastis eggs were laid on 
Opuntia stricta (centre), but not on Opuntia 
microdasys (left) or unidentified Opuntia sp. 
(right).
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In the Caribbean extensive feeding damage 
has been recorded on O. repens, O. taylori and 
O. triacantha. Cactoblastis larvae collected and 
reared from O. taylori in Santo Domingo 
(Fig. 50) were consistently small and the adults 
that emerged were difficult to reconcile with this 
species. This may be because of the sub-optimally 
small host plant, which offers considerably less 
resources for the larvae to feed on. However, 
when eggs obtained from this population were 
transferred to O. ficus-indica, the larvae and 
adults reared were of normal size again.

During an extensive survey in the Caribbean 
no large flowering and fruiting plants of 
O. triacantha were found.  Fig. 51 shows  a typical  
O. triacantha plant which was very common  
almost throughout the Caribbean in the early 
fifties. The overall effect of C. cactorum on this 
species is drastic.

Non-Opuntia hosts

In South Africa, larval damage caused by 
Cactoblastis is occasionally observed on 
Cyl. imbricata (Fig. 52), Cyl. exaltata and 
Cyl. fulgida, commonly known in Mexico as the 
“chollas”, but only when these are growing in 
association with Opuntia (Platyopuntia)  species 
infested with Cactoblastis. This appears to be a 
spillover effect only, as the damage to “chollas” 
is minimal; apparently, Cactoblastis populations 
cannot sustain themselves on these hosts 
under natural conditions. However, Cactoblastis 
larvae were found to attack  Cyl. caribaea in the 
Dominican Republic although the damage 
was never severe (Fig. 53). The host acceptance 
of  species in the group Cylindropuntia “chollas” 
needs further investigation to fully ascertain the 
potential impact of Cactoblastis on these cacti. 
This information is vital to predict the potential 
impact of Cactoblastis to the high diversity of 
“chollas” species in Mexico.

Fig. 51 A typical specimen of Opuntia triacantha which 
was very common in large parts of the Caribbean during 
the early fifties. These size plants were not encountered 

during an extensive survey in 2005. 
(Photo F.D. Bennett 1952).

Fig. 50 Small Opuntia species, e.g. O. taylori  in the 
Dominican Republic are particularly vulnerable to 

Cactoblastis attack.
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Fig. 52  Opuntia imbricata in South Africa, 
is a marginal host for Cactoblastis.

Fig. 53  Cactoblastis feeds and developes on 
CylindrOpuntia caribaea under natural conditions in the 

Dominican Republic but it is not a preferred host.

.

3.4  The threat of Cactoblastis 
cactorum to the Opuntioideae of 
the Caribbean and beyond

There is no evidence that the long-term impact 
of C. cactorum on the Opuntia species in the 
Caribbean has resulted in any extinctions but 
there is no doubt that several of the smaller 
species survive in very low numbers only and 
that some of these may have to be classified 
as “threatened”. The long-term effect on the 
recruitment of at least two unique Consolea 
species is also a matter of concern. No surveys 
have been done to evaluate the status of some 
of the rarer Opuntia species e.g. O. sanguinea,  
O. jamaicensis,  O. hystrix, O. borinquensis and 
O. militaris. The only species in the genus 
Opuntia that is of any economic significance 
is N. cochenillifera, but the damage caused by  
Cactoblastis to this species is tolerable. This 
species is yet underutilized as a source of 
food for human consumption (it is part of a 
national dish in Antigua and neighbouring 
islands) (Fig. 54)  and as a source of fodder.  
There are, however,  initiatives in place within 
the Caribbean to introduce more productive 
species as a source of fodder from Mexico.  
Any such projects will  
have to take account 
of Cactoblastis damage 
as all known fodder 
varieties are vulnerable 
to Cactoblastis attack. 

Fig. 54 A national dish 
“Fungi” in Antigua is made 

from N. cochenillifera 
cladodes.



42

The semaphore cactus, O. corallicola, in Florida 
is certainly threatened by the continuous 
attack of Cactoblastis and protective measures 
had to be taken to ensure the survival of this 
species (Stiling et al. 2000). O. triacantha and 
O. cubensis are also considered rare in Florida 
and may need protection measures. The 
federally protected and endangered  
O. basilaris and twelve other species presently 
considered  for protective status in the USA 
may also deserve special protection measures 
in the event of Cactoblastis invasion.  

The rare Opuntia species on the red data 
list in Mexico would certainly be in danger 
of extinction in the event of  Cactoblastis  
invading the American mainland. Climatic 
matching indicate that all regions in Central 
America and the southern USA are open to 
invasion by Cactoblastis (Soberon et al. 2001). 
The northward spread into the USA will be 
limited by winter temperatures (Zimmermann 
et al. 2004), presumably near the 33º latitude.

The greatest threat posed by C. cactorum 
is to Mexico where Opuntiae are central to 
the economy and ecology of this country 
(Zimmermann & Perez-Sandi 1999; Perez-
Sandi, 2001; Soberon et al. 2001; Zimmermann 
et al. 2000). Ecologically, Opuntia are dominant 
components of the natural Mexican flora, 
especially in the Chihuahuan and Sonoran 
Deserts (Fig. 55). Mexico has one of the highest 
species diversities of Opuntia, and populations 
cover three million hectares of land area. 
Opuntia cacti constitute the most important 
plant group in maintaining the ecological 
balance in large extensions of the Mexican 

territory. Currently, 104 species of Opuntia 
species are recognized in Mexico, 38 of which 
are endemic. They also contribute significantly 
to soil stability and regeneration and are 
a major positive force in the fight against 
desertification. In addition, they constitute 
an important dietary staple for a number of 
species of mammals (including deer, rodents, 
javelinas and coyotes) and provide food and 
nesting sites for many insects and birds.

Fig. 55 Cacti are dominant ecological components 
of the natural Mexican flora in the Sonoran Desert.
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 The
Opuntias 

in Mexico are an 
extremely im-portant 

agricultural resour-ce and are 
used in the production of fresh 

juice, jam and alcoholic beverages. 
Many thousands of jobs are generated 

by cultivation of Opuntiae (Fig. 56) and 
the manufacture of its sub-products in 
Mexico. For example, fruit production 

(Fig. 57) occurs in 15 states, utilizes 50 000 ha 
and involves 120 000 growers, while vegetable 

production (Fig. 58) involves 14 states, 10 000 
ha and 90 000 growers. Production values for 
these commodities amount to $80 million per 

year, with an export value of $30 million. As 
a forage crop, 3 million ha grow wild and 150 

000 ha are under regular cultivation. Mexico 
also has an important dye industry that utilizes 

Opuntia as hosts for the cochineal insect, 
Dactylopius coccus (Fig. 59). In poorer areas Opuntia 

are used as the main food for cattle, and as 
emergency fodder during periods of prolonged 

drought in the richer more developed areas 
of Mexico. Additionally, Opuntia are used 
as an energy source and to manufacture.

Most of the cactus species that are im-
portant commercially are known hosts of 

Cactoblastis .  Among these is O. ficus 
indica and its many varieties which are 
highly vulnerable to Cactoblastis attack.

The potential impact of Cactoblastis to 
the unique diversity of Opuntiae and the 

economy of Mexico is  thus enormous.
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Fig. 56.  In México, 10 000 ha are planted 
with Opuntias for vegetable production

Fig. 57.  Opuntia fruit production 
involves 120 000 growers in México

Fig. 58.  The young Opuntia pads (nopalitos) 
are an important vegetable in México

Fig. 59.  Opuntias are the host plants 
of Dactylopius coccus, from which a 
valuable carmine dye is extracted
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4. REGIONAL PREVENTION AND 
CONTROL PROGRAMS

apparent that, with the exception of Cuba and 
Puerto Rico, no officials involved with plant 
protection, nor academics and  NGO’s were 
aware of the presence of Cactoblastis on their 
territories, including those islands where the 
cactus moth was released for the control of 
invading Opuntia.  This can be attributed to 
a lack of published descriptions of pre- and 
post-released events during the sixties and 
because of  a lack of interest in cacti in general 
as a source of food and fodder. Opuntia species 
are not important to the economies of the 
Caribbean and the botanists studying the cacti 
were also not aware of the history of  the cactus 
moth (although some did notice extensive 
damage to Opuntia species). Cactoblastis 
was able to solve the problems of unwanted 
Opuntia invasions and the new generation 

4.1 Preventing further spread 
of Cactoblastis cactorum in the 
Caribbean and beyond

Considering the presence of 
Cactoblastis on most of the islands 
of the Lesser and Greater Antilles 
group in the Caribbean, as well 

as in Florida, Georgia and South Carolina 
(USA), it is inevitable that this voracious 
cactus-feeding insect will also find its way 
to the remaining uninvaded islands in the 
Caribbean and to Texas, adjacent USA states 
and Mexico in time. To delay or prevent such 
further invasions it is necessary to evaluate 
the potential pathways of spread and then to 
implement measures to prevent or delay this 
further spread.

Potential dispersal routes to 

Cactoblastis-free areas.

 A general listing of potential dispersal routes 
to uninvaded islands in the Caribbean and 
to Mexico via the southern states of the USA 
include: (Fig. 60)

• transportation to the north and west,  
facilitated through weather events

• movement of infested nursery 
plants, trade and research material

• intentional (non-approved) movement 
by tourists, landowners or homeowners

During a recent survey in the Caribbean to 
evaluate the status of Cactoblastis on Opuntia 
species  (Zimmermann et al. 2005) it became 

Fig. 60 Possible entry routes of Cactoblastis into Mexico.



entomologists and plant health officials then 
focused there attention to those pests that 
threatened their agriculture. Cactoblastis must 
have been present in Guadeloupe and Jamaica 
for at least 20-30 years, while its presence 
and impact went unnoticed. This raises 
the question about the possible presence of 
Cactoblastis in other countries, including 
Guatemala, Belize and even Venezuela where 
Opuntia species are equally unimportant and 
of little or no economic value.  

 Natural dispersal north and west aided  by 
weather events. 
It has been suggested by Johnson & Stiling (1998) 
that climatic events, including hurricanes and 
tropical storms could have played a role in the 
long-distance dispersal of the cactus moth to 
Florida and along the Florida coast and within 
the Caribbean.  Zimmermann et al. 2001 are of 
the opinion that the behaviour  of the adult 
moth does not support  such a theory and they 
placed more emphasis on long-term dispersal 
through human  activities and interventions. 
C. cactorum has not been able to disperse  
naturally  to some uninhabited off-shore 
islands  in the Caribbean, e.g.  Mona, which 
has large Opuntia populations. The island of 
Cayman Brac is also (still) free of Cactoblastis 
despite its close proximity to Grand Cayman.. 
Perez Montesbravo (2002) indicated the routes 
and intensities of hurricanes passing through 
Cuba between 1844 and 1985 and during this 
time only one hurricane passed over Cuba 
directly to Yucatan (1888) (recently (October 
2005) hurricane Stan passed over parts of 
Cuba and also reached Yucatan). 
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Most hurricanes pass over Cuba in a south/
north or in a north-westerly direction. Hopefully 
this will limit the chances of Cactoblastis 
arriving in Yucatan by this route.

The ability of the cactus moth to disperse 
over large distances unaided by climatic 
events is  questionable (Zimmermann et al. 
2001). However, it must also be assumed 
that during the first four to six  years after its 
establishment on large Opuntia infestations 
in the Caribbean the cactus moth must have 
at least partly depleted its food supply  and 
this could have increased dispersal pressure 
considerably, albeit temporarily. Cactoblastis 
populations are presently very low because 
of an overall shortage of suitable host plants, 
and this must also reduce the chances for 
long-distance dispersal. A more detailed 
study of past population fluctuations of 
the cactus moth over time and its dispersal 
patterns  throughout the Caribbean  since 1960 
could reveal important information on the 
dispersal behavior of the moth and the most 
likely pathway for its potential, inadvertent 
introduction into Mexico and beyond.

Movement of nursery stock, trade, commerce 
and research.There is relatively little direct 
trade between the Caribbean and Mexico. The 
islands that may warrant further investigation 
on trade links with Mexico are Puerto Rico, 
Cuba and the Dominican Republic. Trade 
between Cuba and Mexico is mainly limited 
to seed exports. As far as could be ascertained, 
there is hardly any trade between Mexico 
and the Dominican Republic or Jamaica 
(information from the Mexican Embassy, 

Kingston). Trade between Puerto Rico and 
Mexico is limited to drugs and ready products 
for human consumption and does not include 
plants or plant or unprocessed plant products 
(Lluch, pers. comm.). This is , however, not 
the case with the USA which has considerable 
trade and trade links with all the Caribbean 
islands and in particular with Puerto Rico. 
It is therefore not surprising that Cactoblastis 
arrived in Florida by this route.

Pemberton (1995) provides evidence of 17 
interceptions of cactus nursery plants infested 
with Cactoblastis that were confiscated in 
Miami between 1981 and 1993. Except for 
three interceptions from Haiti, all originated 
from a single nursery  (Costa Nursery near La 
Romana) in the Dominican Republic.  A recent 
visit to this nursery revealed three Opuntia 
species under cultivation for export, namely, 
O. pilifera, O. leucotricha and N. cochenillifera.  
The O. pilifera plants were heavily infested  
with Cactoblastis larvae, and egg-sticks were 
abundant on the plants.  The other two species 
were less infested. All imports reported by 
Pemberton (1995) were of vegetative material 
for commercial purposes and all were 
infested with living larvae. One consignment 
(August 1981) had 39 adults. Except for the 
three consignments from Haiti, all were 
airfreight consignments (Pemberton 1995). 
The consignments destined for the United 
States for 1986 alone amounted to more than 
350 000 plant specimens in 108 shipments. 
The chances of the moth  reaching Miami 
inadvertently and undetected via these nursery 
consignments must have been very high.  
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The chances 
of exporting Cactoblastis to Mexico 
through this means should be a matter 
of great concern unless a vigorous 
screening process is put in place. 
Fortunately there is no evidence of any trade 
in cactus or cactus products between the 
Caribbean and Mexico and the chances of 
Cactoblastis arriving by this pathway are 
not great. Also, nursery personnel at Costas 
Nursery are now inspecting plants leaving 
their establishment.  This is followed up by 
another screening process by  government 
plant inspectors of all consignments prior to 
their export from the Dominican Republic.  
Plant health personnel were  surprised at 
the high level of Cactoblastis infestations and 
are determined to be more vigilant in future, 
especially after having seen the insect and the 
damage it causes.

The export of Opuntia 
ornamentals

is not only limited to the 
U.S.A. but also includes Europe and other 
islands within the Caribbean. 
Potted plants of O. pilifera were found in a 
nursery in Grand Cayman which originated 
from the nursery in the Dominican Republic 
and imported via Miami. This indicates that 
trade can carry nursery plants to even the 
remotest corners of the region.  

Except for this one case in the Dominican 
Republic and of some imports from Haiti, 
there is no evidence of any other trade in 
cactus  plants between the  Caribbean and the 
USA or Mexico, but this needs confirmation. 
Unfortunately unscrupulous cactus collectors 
are known to smuggle and trade in rare cacti. 
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The chances are also very small that  larvae 
or pupae of C. cactorum may  reach Mexico or 
other uninfested areas, in crates or containers 
unless these are placed directly in the vicinity 
of infested cactus pear patches (which have 
become very scarce).  The IPPC agreement 
(FAO Publication, 2002) on the treatment 
of crates and wood packaging material my 
also place effective barriers for unwanted 
contaminants, including Cactoblastis,  in or on 
crates. The lack of direct trade with Mexico 
almost eliminates all these possibilities 
although this may change in time. 

Trade restrictions of live cactus plants to 
other parts of the USA which are yet free 
of Cactoblastis has also been put in place. In 
addition all imports of cactus plants from the 
Caribbean and Florida to Mexico are now 
prohibited by law.

Research on the Cactaceae of Central America 
and the Caribbean necessitates the exchange 
of plant material between countries. Botanical 
gardens usually have exchange programs in place 
and authorities issuing permits often rely on the 
scientific integrity  of the researchers involved 
to prevent  the introduction of unwanted plants 
or contaminants. Even entomologists, who 
are not necessarily aware of Cactoblastis, may 
overlook the symptoms of infested cladodes 
as all larvae are strictly endophagous, that 
is, they feed entirely within the cactus joints 
(cladodes).  Stricter control by well trained plant 
health officers  is thus essential to prevent any 
unwanted introductions through the exchange 
of botanical specimens earmarked for research 
or botanical gardens.

Intentional (non-approved) movement by 

tourists, landowners and homeowners

The main risk is for Cactoblastis to reach 
mainland America (Mexico) from the 
Caribbean and Florida, and tourism has 
also been identified as a possible pathway 
of introduction from these areas. The exotic 
cactus pear fruit are often found transported 
by tourists.  The risk of introducing Cactoblastis 
through this means is, however, small because 
cactus moth larvae very seldom attack fruit, 
and if they do, they only feed on green 
immature ones. The chances are higher for 
Cactoblastis to be carried by tourists inside 
infested cladodes destined for planting or 
cultivation. Cladodes of  N. cochenillifera and  
O. ficus-indica are the most likely species to be 
moved by this pathway.

Presently, the only direct flights between Mexico 
and the Caribbean are between  Cancun/Mexico 
D.F and Havana and it is recommended that a 
training and awareness program is established 
with Cuban plant health officials on the threats 
of Cactoblastis to Mexico and that tourists are 
made aware that no cacti may be imported from 
Cuba to Mexico.  The other air routes are via 
Miami and Panama (COPA Airlines) or via cruise 
ships usually embarking and disembarking in  
Florida.  There are effective control procedures 
in place at all Florida ports which, however, 
may not be the case in Panama. This deserves 
some attention. In summary, with the exception 
of Cuba and possibly the Dominican Republic, 
there is very little tourism between Mexico and 
the Caribbean islands and the risks of Cactoblastis 
reaching Mexico via this route are thus small.
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N. cochenillifera is a popular garden plant 
throughout the Caribbean. It has many 
uses and it is quite feasible that people may 
transport cladodes between islands. This is the 
likely pathway which contributed to the very 
wide distribution of this alien species within 
the Caribbean today. Cladodes of this species 
are turgid and have a thick cuticle and it will 
not be easy to detect a colony of first instar 
larvae feeding internally in such a cladode. 

4.2  Management, surveillance and 
control of Cactoblastis in the Caribbean
Although some islands in the Caribbean have 
undoubtedly benefited from the biological 
control of invasive Opuntia species (see 2.3) 
and  would not like to see a repeat of these 
invasions occurring,  many others have had 
no advantages from the cactus moth and 
would probably be better off without it. The 
fact that these islands were unaware of the 
presence of Cactoblastis for so many years is 
testimony of the unimportance of Opuntias 
in the lives and economies of these islands. 
The Dutch territories in the Caribbean, and in 
particular  Aruba, Bonaire and Curaçao  regard 
their invasive cacti  as an asset and as a tourist 
attraction and would not consider introducing 
C. cactorum to control  them.  The Caribbean 
also has an obligation towards the entire region 
and in particular to Mexico (see 4.3) to prevent 
the further spread of the cactus moth to yet  
insect-free areas.  These different interest group 
within the Caribbean will thus embrace different 
management, surveillance and control methods, 
depending on their individual aims, needs and 
interests. These are discussed below.  

Prevention inspections, phytosanitary 

methods, early detection, public vigilance

The best chance of preventing a pest from 
becoming established is early detection. Early 
detection allows for eradication efforts to be 
conducted while an infestation is still small and 
unstable (see below). It also allows for simple 
management practices, such as removal and 
destruction of infested pads and of egg sticks, 
to be used effectively. The key issue here 
is to know what to detect and how to deal 
with it and to do it very soon after detection. 
Presently visual inspections for damage 
or the use of pheromone traps are the most 
effective tools for detecting new infestations. 
Early detection also depends heavily on a 
thorough awareness of the problem. One of 
the first lines of defence is the education of 
agricultural inspectors, quarantine officers, 
border guards, park rangers, ranchers, 
Opuntia growers, nurserymen, homeowners, 
teachers, students and the general public at 
large as to the seriousness of the threat and 
how to identify it, coupled with an increased 
level of inspection and heightened vigilance 
at all ports of entry (including airports and 
borders). As stated in the introduction, the 
primary objective of this publication is to help 
in the education and awareness process with 
emphasis on the Caribbean. (Fig.61)

Mexican authorities are diligently working on 
the development of action plans to prevent 
the entry of Cactoblastis into Mexico. Some 
of the components of these action plans 
include conducting risk assessment studies, 
implementing a vigorous public awareness 
campaign, training phytosanitary and customs 
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staff as well as growers in the identification of 
Cactoblastis life stages and in the detection of 
damaged plants, establishment of an expert 
advisory group that includes both national 
and international scientists, and increased 
surveillance at possible points of entry and in 
areas determined to be “high risk” (such as 
Tamaulipas, Nuevo León, Veracruz, Yucatán 
and Campeche). Most importantly, Mexico 
has recently issued a Federal Phytosanitary 
Law through which the Mexican government 
can enforce quarantine actions and emergency 
eradication campaigns in case of a Cactoblastis 
outbreak. Cooperative programs with the 
Caribbean countries to prevent the dispersal 
and introduction of Cactoblastis to Mexico 
is planned and will include providing 
Caribbean countries with information on the 
insect and its threat and introducing more 
effective inspection and quarantine measures. 

Surveillance

Most distribution records for Cactoblastis from 
the Caribbean and the United States have 
emerged from surveys of larval feeding damage 
and the presence of egg sticks on infested plants. 
Although it may be difficult to locate egg-sticks 
on plants in areas where population densities are 
low, larval damage is relatively easy to identify.    
Gregarious larvae bore into the cactus pads and 
hollow them from the inside. Frass (faeces) and 
plant mucilage oozing from larval entry holes , 
collapsed cactus pads, as well as whitish papery-
looking cladodes, are characteristic of Cactoblastis 
infestations. (Fig. 62)

Recently sticky traps (Fig. 63) baited with a synthetic 
pheromone have also been used in areas with 
low population densities in Florida and Georgia 
to attract cactoblasts males as an indication of the 
presence and abundance of the insect throughout 
the year (Hight et al. 2002). Traps were effective 
at detecting Cactoblastis at sites where no larval 
feeding damage was evident. 

Fig.  61. The training of plant health officers and other 
key personnel is essential  in an effective awareness 
program in the Caribbean.
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Control

The control of Cactoblastis infestations in cactus 
pear orchards has been in practice in South 
Africa since the late fifties when it became 
evident that the cultivation of this commercial 
plant is not possible without protecting it against 
the cactus moth and the cochineal, D. Opuntiae. 
Several publications dealing with this issue 
have subsequently been published (Burger 1972; 
Annecke et al. 1976; Pretorius et al. 1986; Pretorius 
& Van Ark 1992). The options for biological 
control are limited (Pemberton & Cordo 2001 a + 
b) although a fair knowledge of potential natural 
enemies within the native range of Cactoblastis 
and in Australia and South Africa exists (Dodd 
1940; Robertson & Hoffmann 1989). Classical 
biological control is an attractive option to deal 
with the Cactoblastis threat in some  Caribbean 
countries which are in need to protect their 
unique native Opuntia species. Jamaica could 

qualify for such an approach. Such a project 
could  provide useful information for the wider 
application of classical biological control to the 
American mainland.

The choice of control measures against 
Cactoblastis is influenced by several circums-
tances, namely:

• The value of the orchard or crop, or the 
value on species uniqueness. Expensive 
and rigorous chemical control is affordable 
in cases where the value of the crop or 
species is high and where no insect damage 
is tolerated.

• Persistent contact insecticides are the key to 
successful control of Cactoblastis, but zero 
residue tolerance on fruit often precludes 
the use of such insecticides.

• It is not economical to protect low-value 
cactus pear orchards, e.g. those used for 
drought emergency fodder, with expensive 
insecticides. Management practices and 

Fig. 62 Typical symptoms of Cactoblastis damage.

Fig. 63. Pheromone baited sticky traps 
(Pherocon 1-C) are now used  to determine 

the presence of Cactoblastis.
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sanitation are more often used, sometimes 
in combination with less expensive 
insecticides.

• Cactoblastis can only be controlled in wild 
Opuntia populations provided that the area 
is confined to a few hectares. Therefore, the 
practicality of protecting native Opuntia 
species that are widely distributed is very 
limited. Biological control is an option 
under specific con-ditions.

• Biological control cannot be considered in 
countries like South Africa or Australia, 
which still need Cactoblastis as a biocontrol 
agent of invasive cactus species. The 
use of host-specific parasitoids and 
microorganisms in classical biological 
control offers the best possibilities in the 
Caribbean. Biological control is not a highly 
rated option for control in the USA under 
present conditions.  

Management practices

In temperate regions, such as the Eastern 
Cape Province (South Africa) and Queensland 
(Australia), Cactoblastis has two well-defined 
periods when eggs sticks are deposited: 
during spring and again late summer/early 
autumn. In these regions the egg sticks are 
manually removed from orchards during the 
peak egg-laying periods, and two surveys 
about two weeks apart during the egg-laying 
period are usually sufficient to remove a large 
proportion of each generation’s egg stick 
production.
In more tropical regions, including the Caribbean, 

the generations overlap considerably and 
there may even be a third generation present. 
Oviposition in these areas is protracted over a 
considerable period and makes the collecting 
of egg sticks impractical as a control method. 
The preferred method is to scout for infested 
cladodes and to remove these from the orchards 
by pruning (pruning is a common practice to 
shape and rejuvenate the trees in commercial 
plantations). Infested cladodes are destroyed 
collectively by any method available, which may 
include chemical spraying, burning, burying or 
shredding for use as fodder. Large commercial 
orchards in South Africa use about 6 persons per 
100 ha, part time, for Cactoblastis control.

Integrated Control

Control of Cactoblastis is best achieved 
by combining both the above methods. 
The approach followed for the control of 
Cactoblastis in commercial cultivations 
depends on the value of the orchard, on 
insect damage threshold levels and on fruit 
residue tolerances. A combination of common 
pruning activities with Cactoblastis removal 
and control is often sufficient to keep damage 
below the economic threshold. The most 
common problem encountered is that control 
of Cactoblastis is not systematically included 
in routine farming operations. Once the 
infestation levels of Cactoblastis  (and cochineal) 
have reached certain thresholds it becomes 
difficult, very expensive and uneconomical 
to rescue the orchard (Hoffmann et al.1999; 
Zimmermann & Hoffmann 1982).
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Biological Control

Any parasitoid considered for introduction 
may affect the efficacy of Cactoblastis as a 
biological control agent against invading 
Opuntiae. This is why South Africa and 
Australia would not allow such introductions 
and this principle may also apply to 
some Caribbean islands that encountered 
severe Opuntia invasions in the past. Other 
Caribbean countries, however, may benefit 
by introducing biological control agents. 
The non-target effects of non-host specific 
biological control agents on these islands may 
be negligible because of the absence of native 
cactus-feeding pyralids.  Countries that may 
consider classical biological control include 
Jamaica, Guadeloupe and possibly Puerto 
Rico. The USA is not considering the use of 
classical biological control of Cactoblastis at this 
stage. Pemberton & Cordo (2001a + b) have 
reviewed the known parasitoids (nine species) 
and diseases of Cactoblastis in Argentina, as 
well as of the cactus-feeding pyralids native 
to North America. The classical introduction 
from South America of parasitoids specific to 
the genus Cactoblastis is the preferred option, 
but it is unlikely that such host specific species 
will be available.

It is important to consider carefully the 
capabilities of classical biological control in 
reducing the threat of Cactoblastis to North 
America. At this stage, the main aim is to 
stop the further spread of the insect westward 
and, if at all possible, to eradicate populations 
from the leading edge and to push them 
back, using the SIT technique (see below). 
Classical biological control may thus not 

be the best approach, except where only a 
general reduction of Cactoblastis populations 
is needed. Some islands in the Caribbean may 
benefit from such an approach.

Sterile Insect Technique (SIT)

Autocidal pest suppression using the SIT is unique 
in that it involves the release of mass-reared and 
reproductively inactivated insects to control 
populations of the same species. Major benefits 
of the SIT is that there are no non-target effects. 
Historically, SIT programs have been successful 
against a number of pest insects including the 
codling moth (Cydia pomonella). However, SIT 
programs for Lepidoptera (moths) tend to be 
more problematic because these insects are 
more expensive to rear, are more radio-resistant 
than Diptera (flies), and the increased amount 
of radiation required to completely sterilize 
Lepidoptera often affects their competitiveness 
and performance in the field. An effective 
approach to reduce the negative effects of radio-
resistance in Lepidoptera has been the use of 
inherited or F1 sterility (Bloem & Carpenter 
2001). Like SIT, F1 sterility involves the mass 
rearing and release of insects to ensure that 
when matings occur in the field, a significant 
proportion of these involve treated, released 
insects. F1 sterility takes advantage of two 
unique genetic phenomena in Lepidoptera. 
First, lepidopteran females generally are 
much more sensitive to radiation than are 
males of the same species. This allows the 
dose of radiation to be adjusted such that 
females are completely sterile and males are 
partially sterile. Secondly, when these partially 
sterile males mate with feral, fertile females 
the radiation-induced deleterious effects are 
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inherited by the offspring (F1 generation). 
As a result, egg hatch in the F1 generation is 
reduced and the resulting offspring are more 
sterile than the irradiated parents and, in most 
cases, predominately males. The lower dose 
of radiation used in F1 sterility increases the 
quality and competitiveness of the irradiated 
released insects (North 1975). Because F1 sterile 
progeny are produced in the field, the Carpenter 
et al. (2001b) provide data on the response 
of Cactoblastis to increasing doses of gamma 
radiation and the documentation of inherited 
sterility in this species. SIT/F1 sterility could 
have several applications for suppression of 
Cactoblastis populations. It could provide a way 
to protect rare Opuntia cacti from attack (such 
as those present in the Florida Keys), it could 
be available as an eradication tool against new 
infestations of Cactoblastis beyond the leading 
edge of the current infestation, provided that 
infestations are detected early in the colonization 
process, and it could be used to erect a barrier to 
prevent or slow the expansion of the geographical 
range of Cactoblastis westward (Carpenter et 
al. 2001a). This technique could also be used 
effectively to control or eradicate Cactoblastis 
from certain Caribbean islands. Islands are 
known to be ideal sites to test and evaluate 
the SIT technique.

Surveillance
Methods to quantify Cactoblastis populations 
using release - recapture techniques or just to 
detect their presence are important tools in 
the control of the insect (Bloem et al. 2003). 
Trapping techniques are also used to study 
the spread and colonization dynamics of 

Cactoblastis into uninfested areas. Effective 
pheromone traps are essential tools for many 
of these studies and research into developing 
such traps is far advanced. Much of this 
research is done in the USA which is primarily 
aimed at perfecting the SIT F1 sterility 
technique but also to study the population 
dynamics and spread of the insect. 

Regional collaboration
The management and control of C. cactorum  
will only be successful when all countries 
in the Caribbean and Central and North 
America that are affected or threatened by 
the insect, can collaborate and integrate their 
approaches. The USA and Mexico already 
have a collaborative agreement in place and 
they are presently sharing the cost of much 
of the research on Cactoblastis. Most of the 
first initiatives that  created real awareness 
to the Cactoblastis threat and that started the 
research into SIT and surveillance was funded 
by the FAO/IAEA. 

 The role that the Caribbean can play in the 
campaign against Cactoblastis are many. An 
awareness program to alert all plant health 
and quarantine personnel of the threat 
of Cactoblastis to insect-free islands in the 
Caribbean and to the American mainland 
(mainly Mexico) is paramount. The Caribbean 
can provide ideal research opportunities to 
improve our general knowledge of the cactus 
moth and to design better control methods, 
including the testing of the SIT and biological 
control. 
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  5.  Conclusions

T
he cactus moth, C. cactorum, 
remains a much valued biological 
con-trol agent in several countries 
including Australia and South 

Africa  despite the damage that the insect inflicts 
on commercial cactus pear orchards. This 
illustrates the seriousness of invasions by many 
Opuntia species in these countries.  Several 
Caribbean islands that controlled their Opuntia 
invasions by means of biological control were 
very content with the outcome and would not 
like to see their pastures return to be invaded as 
was the case in the 1950’s. Releasing the cactus 
moth was at that time the obvious thing to do 
as nobody could have predicted the rate of 
spread by intentional or unintentional means 
to so many other islands in the Caribbean and 
beyond. Also, the value of non-commercial 
native species and biodiversity were not an 
issue in those days as they are today.  

The history of invasion of Cactoblastis in the 
Caribbean has many lessons which can be 
most valuable in the campaign to control and 
prevent further spread.  The little that we know 
on the impact of Cactoblastis to the more than 20 
native species in the Caribbean clearly indicates 
the vulnerability of some, but also a certain level 
of resistance of other species, and this can be 
extrapolated to possible expected impacts of the 
cactus moth in the event of its arrival in Mexico 
and the southern USA. The general prognosis is, 
however, not good but more research needs to be 
done in the Caribbean to be able to make more 
accurate predictions. 

It would appear as if the human element played 
a much more significant role in the spread of 
Cactoblastis to  many islands in the Caribbean 
in such a short time.  The consequence of this 
conclusion is that these pathways by which the 
insects spread can be limited through improved 
control of plant movements and trade involving 
all cacti within the Caribbean, and in the region 
as a whole. It should be possible to reduce the 
risk of spread of Cactoblastis by intentional 
and unintentional means  to Mexico to almost 
negligible levels. 

An effective awareness programme that 
highlights the threats of Cactoblastis to Mexico 
and adjacent countries will also have to be part 
of such a preventative strategy.  There is little 
or no control of  the spread  of the cactus moth 
through climatic events except that the lower 
the resident Cactoblastis populations is in the 
proximity of  Mexico, the less the likelihood of 
such possible arrivals through this pathway.

The most likely means of dispersal of 
Cactoblastis to the shores of North America 
was the consequence of human activities, 
and this also epitomizes the importance of 
trade and globalization.  The next destination 
for Cactoblastis  by this means could easily 
be North Africa,  Peru, Europe, Ethiopia and 
north eastern Brazil. The experiences of the 
Caribbean  and the efforts of  Mexico and the 
USA in dealing with the threat thus have much 
wider implications and should be viewed in 
this context. 
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Each of the control methods that have been 
proposed has its limitations.  The Caribbean 
provides unique opportunities to test several of 
these options because islands lend themselves 
to some of these methods. One of these is 
biological control which is not considered as 
the best approach for Florida at this stage. 
The success of biological control on selected 
Caribbean islands, however, could reveal 
important information for the applicability of 
this method to mainland America. Also, the 
SIT is most effective in island situations and 
there are several islands in the Caribbean that 
would profit from controlling Cactoblastis by 
means of the SIT. 

Overall, from a cost-benefit point of view, it is 
a better proposition for Mexico and the USA to 
invest more aggressively in effective ways to halt 
the further westward spread  of the cactus moth 
within the USA  than to control the pathways 
from the Caribbean directly to Mexico. 

The best investment would be to perfect the 
SIT approach and to create a  Cactoblastis-
free barrier. The technology for this is 
already far advanced.  The Caribbean  could 
play an important role in this by providing 
assistance by testing some of these tools on 
their territories that are already invaded by 
Cactoblastis.   

Additional surveys for the presence and impacts 
of the cactus moth on native and cultivated 
Opuntia species must  be extended to islands 
that have not been adequately surveyed,  and 
to countries on the American mainland which 
are in a direct line with the Caribbean, including 
Guatemala and Belize. It was disconcerting that 
so many islands in the Caribbean were unaware 
of the presence and impacts of Cactoblastis  on 
their Opuntia floras until 2005. Cactoblastis 
damage can easily go unnoticed  for many years 
where Opuntia species have little or no value to 
the people. 
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Uses of Opuntias 

Food
Fruits and fruit peel (fresh, dried, canned, frozen, candied) 
Juice; pulp; alcoholic beverages (wine, spirits, liquer, colonche)
Jam: melcocha; queso de tuna; syrup.
Candies; jellies; pastries, liquid sweetener. Seed oil. Stems (fresh, processed in brin 
or vinegar, precooked, frozen, jam, candies

Forage
Stems, fruits, seeds. Fodder, as forage shurb

Energy
Biogas (stems, fruits); ethanol (stems, fruits); firewood

Medicine
Diarrhoea (stems); diuretic (flowers, roots); amoebic dysentery (flowers), diabetes 
mellitus (stems), hyperlypidemy (stems); obesity (fibres); anti-inflammatory 
(stems). 
In Israel: treatment for enlarged prostate ( dry corollas). ( Mizrahi 1999)

Cosmetics
Shampoo; humectant cream; soaps; astringent and body lotions (stems).
Soil production; hedges and fences; mulching; windbreak (plants, stems); organic 
manure

Other
Adhesives and glues; pectin; fibres for handcrafts; paper (stems).
Dyes (fruits, rearing of Dactylopius coccus on stems); mucilages for food industry 
(stems); antitraspirants (stems); ornamental.

(Barbera, FAO, Agro-ecology, cultivation and uses of cactus pear,  1995)
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