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Leafy Spurge, Euphorbia esula, is a 
noxious Eurasian weed that infests 
thousands of acres of range and 
pasture land in North America. Like 
many invasive plants, Leafy Spurge is 
difficult and expensive to control using 
conventional herbicide treatments. Its 
milky latex is poisonous to cattle and 
its highly competitive nature displaces 
native rangeland grasses, leaving 
behind an inedible monoculture of 40- 
80 cm tall weeds. The latex contains 
enzymes and toxins that prevent most 
North American insects from foraging 
on its leaves. To control Leafy Spurge, 
an insect specialized to feed on spurge 
and not on other host plants was 
looked for in its natural home range. 
This is an example of classical 
biological control in which a foreign 
predator is introduced to control a 
foreign plant that has become a 

serious pest. Classical biological 
control has had several extraordinary 
successes, such as the introduction of 
Cactoblastis cactorum to control Prickly 
Pear Cactus in Australia, but for every 
one of these successes there are also 
failures. 

The release of the Leafy Spurge 
Hawkmoth, Hyles euphorbiae L., 
(Lepidoptera: Sphingidae) was the first 
of fifteen attempts at classical biological 
control of Leafy Spurge in North 
America. In 1961, the Leafy Spurge 
Hawkmoth was imported from Europe 
and tested to see if it would eat spurge 
species native to North America. Larvae 
of the Leafy Spurge Hawkmoth (Figure 
1) seemed to feed primarily on 
members on the genus Euphorbia and 
were capable of feeding on both native 
species originally tested: Spotted 

Figure 1. Larvae of the Leafy Spurge Hawkmoth. Tyler Wist 

98 Blue Jay 



Spurge, E. maculata and Snow-on-the- 
Mountain, E. marginata.5 Based on this, 
it was hypothesized that the larvae could 
also feed on the other 108 spurge 
species that were native to North 
America.11 Despite being only slightly 
host specific to Leafy Spurge and 
having the potential to attack the 110 
native Euphorbia species, the 
assessment of the potential for 
biological control by the Leafy Spurge 
Hawkmoth continued in North America. 
It was determined that any Euphorbia 
species with commercial value such 
as Poinsettia (E. pulcherrima), or 
spurge plants with potential for latex 
rubber production such as the Palo 
Amarillo tree (E. fulva) would not be in 
immediate danger from the release of 
biological control agents against Leafy 
Spurge.6 Insects introduced for 
classical biological control must go 
through a rigorous series of 
quarantines and tests before they are 
released into their new environment to 
reduce the possibility of problems with 
the introduction. Leafy Spurge 
Hawkmoth larvae performed well and 
were demonstrated to decimate Leafy 
Spurge plants when the larvae were 
sealed together with them in glass 
containers.1 Several exciting 
demonstrations of their potential for 
biological control and few questions 
about their safety in North America led 
to their approval for release in 1964 and 
subsequent initial mass release in 
1965.1 

Introduction of the Leafy Spurge 
Hawkmoth continued across Canada 
and into several states,, and included a 
release into a stand of Cypress Spurge, 
E. cyparissias,6 in Ontario. 
Subsequently, Leafy Spurge Hawkmoth 
populations became established at 
several sites in Ontario,5 New York 
State2 and Montana.5 Several 
Saskatchewan sites were also 
included in the open release of larvae, 

including the first at Jameson in 1966 
followed by Moose Jaw Creek, Balgonie 
and Milestone in 1967 and a final 
release of 600 pupae and 37 larvae at 
Regina Beach in 1974.5 

Although Leafy Spurge Hawkmoth 
populations established at several 
release sites the species did not realize 
its potential as a control agent. Often 
Leafy Spurge Hawkmoth populations 
established at densities too low to effect 
any amount of control.6 In spite of their 
large body size and voracious 
appetites, they did little to keep any of 
the trial Leafy Spurge populations 
under control, and the number of adult 
hawkmoths that were eventually 
produced was low due to pupal 
mortality from predation3 and diseases 
introduced from Europe with the 
larvae.612 Mice and especially ants 
were implicated as the worst predators 
of Leafy Spurge Hawkmoth pupae and 
larvae.3'4'5 The earliest releases had 
larval mortalities of greater than 95% 
within two weeks of release and those 
larvae that did survive, due to a later 
release date, developed too slowly to 
pupate before winter.4 Also, Leafy 
Spurge was adept at re-growing shoots 
and leaves from its extensive perennial 
root system, so growth consumed by 
Leafy Spurge Hawkmoth larvae was 
quickly replaced.11 

The hawkmoth had all but 
disappeared in North Dakota,9 one of 
its original United States release sites 
and did not appear to be well 
established in any areas where it was 
originally released. A glimmer of hope 
for Leafy Spurge Hawkmoth survival in 
Canada came from Braeside, Ontario 
where a population did establish, even 
though it was below an effective level 
for control of Leafy Spurge, and spread 
to Cypress Spurge stands in an 80 km2 
radius within five years.5 Ten thousand 
larvae from this Braeside site were 
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reared in the laboratory and released 
in Montana and had, as of 1974, 
established there as well.5 At other 
sites, released Leafy Spurge 
Hawkmoth larvae failed to establish 
and faded away to extinction in the area. 
For instance, none of the 224 larvae 
released at Cardston, Alberta in 1978 
was recovered.8 Undaunted, Leafy 
Spurge researchers carried on and 
finally identified several flea beetles that 
could become established and were 
effective against Leafy Spurge - but this 
is a story for another time. 

In late August of 2006, a City of 
Saskatoon weed inspector was 
surprised to discover dozens of “huge” 
black, red and orange larvae feeding at 
one of the two known Leafy Spurge sites 
in Saskatoon. A larva was brought to 
the Pest Management Department 
where technicians identified it as a fifth 
instar Leafy Spurge Hawkmoth larva. 
Upon further inspection it was 
discovered that a colony of Leafy Spurge 
Hawkmoth larvae was feeding in a 
small patch of Leafy Spurge in a vacant 
lot on the corner of Avenue P South and 
14th Street West. The first Leafy Spurge 
bio-control agent had appeared from 
obscurity in Saskatoon! Scattered 
reports from across the prairies 
indicate that the Leafy Spurge 
Hawkmoth has made periodic re¬ 
appearances in patches of Leafy 
Spurge, such as one in Montana, its 
original United States release site in 
1966.7 Students in the Davis laboratory 
at the University of Saskatchewan 
observed and captured larvae in late 
spring of 2006 in Douglas Provincial 
Park where Leafy Spurge infests many 
acres of land. One of the captured 
larvae pupated and emerged by the 
summer suggesting that in South/ 
Central Saskatchewan at least, Leafy 
Spurge Hawkmoth may have two 
generations per year. 

The Leafy Spurge Hawkmoth larvae 
are commonly called “hornworms” in 
reference to the horn-like structure on 
their posterior, dorsal end. These 
larvae appear similar in body plan to 
the more commonly observed tomato 
hornworm, Manduca quinquemaculata, 
but with a strikingly different colour 
pattern. The fifth instar larvae are black, 
red, and orange with two conspicuous 
white dots per segment and numerous 
smaller white dots set against their 
orange and black sections (Figure 2, 
on inside back cover). Interestingly, this 
patterning still makes these large 
caterpillars difficult to see in a patch of 
Leafy Spurge, and their bright red 
sections probably serve as a warning 
to predators that these larvae contain 
Leafy Spurge toxins. Larvae are nearly 
10 cm in length in their final instar before 
pupation and have a curved red or 
orange “horn” with a black tip. Larvae 
have four pairs of prolegs and one pair 
of anal prolegs. The adult hawkmoth 
has a wingspan of 5-7 cm and 
distinctive pink colouration on the upper 
surface of its hind wings (Figure 3, on 
inside back cover). Commonly referred 
to as the “Leafy Spurge Hawkmoth” or 
“Hummingbird” moth because of its 
feeding habit of hovering over flowers 
with rapidly beating wings, this diurnal 
moth visits flowers near patches of 
Leafy Spurge. It was estimated that 
there were approximately two dozen 
Leafy Spurge Hawkmoth larvae within 
a four metre square patch of Leafy 
Spurge (6 larvae per m2) at the Avenue 
P site. However this level was below 
the control threshold of 14 larvae per 
m2 so it is not surprising that the Leafy 
Spurge stand seemed unharmed by 
the hornworm infestation.10 

The second known patch of Leafy 
Spurge in Saskatoon is located on the 
corner of Warman Road and 51 st Street 
on the west side of the Extra Foods 
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building. This location did not have any 
Leafy Spurge Hawkmoth larvae in 
August of 2006. As a small scale and 
probably fruitless attempt at biological 
control, we transferred six larvae from 
Avenue P to Leafy Spurge plants on 51 st 
Street on August 24, 2006. It was hoped 
that, given time, the Leafy Spurge 
Hawkmoth would establish and provide 
supplementary control of the Leafy 
Spurge in the area. By August 30 three 
captive larvae had pupated and all 
larvae had disappeared from both sites 
and were presumed to have pupated 
as well. The origin of the Leafy Spurge 
Hawmoths found in Saskatoon is 
unknown and is an interesting mystery 
to unravel. If a population had indeed 
established in Montana it is feasible 
that this site could be the origin of these 
Leafy Spurge Hawkmoths but it is more 
probable that our visitors were 
descendants of those released in the 
late 1960s in Saskatchewan. It will be 
exciting to see if the Leafy Spurge 
Hawkmoth establishes a population in 
Saskatoon, however, it is more likely 
that this colourful infestation will serve 
only to give us a brief glimpse into the 
history of biological control of Leafy 
Spurge in North America. 
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