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Summary 

Recoveries of field populations of the 
r agwort nea beetle (Longitarsus jaeo
baeae) from both caged and open re
lease sites showed that a new ly 
imported French strain of the beetle 
has survived 12 months in the field in 
Tasmania. At monitored caged sites, 
progeny arising from adults released 
in summer and autumn commenced 
emergence during the following early 
summer to mid-summer period. 

Introduction 

Ragwort (Senecio jacobaea L.) was first 
recorded on the east coast of Tasmania 
in the early 1900s and has become a 
serious pasture weed in the north. north 
west and south of the State. Heavy in
festations have also become established 
in midland and central highland areas 
(Hyde-Wyatt and Morris, 1980). 

The first attempts at biological control 
of ragwort in Australia were undertaken 
in Victoria during the late 1950s using 
the cinnabar moth (Tyria jacobaeae L.), 
but these were unsuccessful mainly be
cause of predation by a scorpion fly 
(Harpobittacus nigriceps (Selys» (Bor
nemissza, 1966). Tbis was followed by 
an unsuccessful attempt to establish the 
ragwort seed fly (Pegohylemyia sene
ciella Mead), wbich was also released 
in Tasmania in 1963 (Pickett , pers . 
comm.) . 

Biological control of rag wort using the 
flea beetle Longitarsus ja cobaeae 
(Waterhouse) was first attempted in the 
Fort Bragg region, California in 1968 
with the introduction of an Italian strain 
of the beetle (Frick and Johnson, 1972). 
Since then it has become established and 
over a four year period was considered 
to be a major factor in suppressing rag
wort at a number of sites (Hawkes aod 
Johnson , 1976). 

Populations of an unknown biotype 
of L. jacobaeae were subsequently in
troduced into Australia in 1977 from 
Annonay (Central France) , a region con
sidered to be the homocljne of ragwort 
infested areas in Victoria and Tasmania 
(Cullen and Moore, J 981) . The phen
ology of biotypes of this insect vary con
siderably and the behaviour of this French 
biotype in Tasmania was unknown. Re
leases by Cullen and Moore in Victoria 
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and Tasmania in autumn 1979 suggested 
that adult emergence occurred in late 
summer 1980, but as this was based on 
the recovery of five adults from 1000 
released , the phenology of this species 
in Tasmania still remained unclear. 

This paper presents the results of the 
preliminary observations of this strain 
at various Tasmanian release sites during 
the 16 months after releases commenced 
in November 1979. 

Materials and Methods 

Laboratory culturing 

The culturing of L. jacobaeae in Tas
mania for local field releases com
menced in 1979. Initially , a lahnratory 
culture was established from egg batches 
received from the Commonwealth Scien
tific and Industrial Research Organiza
tion, Canberra , us ing the rearing 
technique of Cullen (pers . comm.). This 
involved the direct placement of neonate 
larvae on potted rosettes at the rate of 
20 to 4D per plant. The infested plants 
were then subjected to a temperature re
gime of 20° to 25°C and a photoperiod 
of J 0 hours to prevent possible adult or 
egg diapause and enable the production 
of one generation every three months. 
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While this technique ensured the sur
vival of the culture, it proved unsatis
factory because of the high labour input 
and the small numbers of adults produced. 

A second rearing technique (Terauds 
and Ireson, unpublished data) was de
veloped with ovipositing beetles being 
caged on potted ragwort plants (up to six 
pots per cage and two to three rosettes 
per pot) for three to four weeks with the 
original conditions of temperature and 
photoperiod being retained . As adults 
emerged from the culture they were held 
in ventilated , clear plastic 1500 mL con
tainers (up to a maximum of 100 per 
container) and supplied with fresh rag
wort leaves until oviposition com
menced. These adults were used either 
for field release or for the continuation 
of the laboratory culture _ Field releases 
of ovipositing adults commenced during 
the rearing of the second laboratory 
generation. 

Freid rekases 

Caged and uncaged releases of ovipos
iting adults were made in the north and 
south of the State. 

Six sites (see Figure I) were selected 
for caged releases and about 100 adults 
(sex ratio I: I ) were released per cage in 
14 cages (Table I ) during summer 
1979-80 and autumn 1980. These sites 
were chosen in penn anent pastures heav
ily infested with ragwort (density range 
of five to ten large rosettes per square 
metre). 

The cages consisted of a rectangular 
steel frame (126 em • 100 em • 80 em) 
with spikes at the base of each corner 
to anchor them firmly into the ground . 
The frames were covered with an insect 
proof terylene gauze . At ground level the 
bottom edges of the cover were drawn 
inside the cage and Clamped beneath steel 
bars clipped around the basal perimeter 
of the frame. Soil was packed around the 
outer edges to prevent the escape of the 
adul ts which were placed in the cages 
through a zippered 20 cm opening in the 
side of each cage. No attempt was made 
to remove or reduce the established ar
thropod fauna already present in the caged 
area. All caged sites were surrounded by 
wire fences (appro • . 5 m x 5 m) to pre
vent stock damage. 

From December 1979 to March 1981 
uncaged releases of ovipositing adults 
were made at 46 sites selected in ragwort 
infested areas throughout the State . Apart 
from one site in the central highlands 
classified as a Type X climatic zone by 
Walter and Leith (1960), all releases were 
made in sheep or cattle grazed pennanent 
pastures situated in areas with a Type IV 
or Type V climate (see Figure I) . Num
bers released at each site ranged from 
100 to 754 (mean = 250). 
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Figure 1 Location of caged releases 01 Longitarsus jBcobaeae in relation to the BOO and 1200 mm rainfarr 
isohyets and the climatic zones of Walter and Leith (1960), classified as Mediterranean with winter 
rains (Type IV climate), warm temperate and humid (Type V climate) and sub-alpine region (Type 
X climate). 

Freid sampling for adult L. jacobaeae 

All field cages were searched for adults 
every four to five weeks from August 
1980 using a portable vacuum apparatus . 
The use of the suction technique and its 
efficiency in sampling the invertebrate 
fauna of grasslands has been discussed 
by a number of workers including John
son el al. (1957), and Henderson and 
Whitaker (1977). 

At each sampling, the caged area was 
vacuumed until adults were absent from 
two or more successive samples. Col
lected adults were aspirated from amongst 
other arthropods and assorted debris in 
the collection bags then returned to the 
cages together with the unsorted material. 
During the emergence period cages were 
sampled every two to three weeks and 
after counting the adults were released 
outside the cage •. 

Ragwort inflorescences developing 
inside the cages were cropped to en
courage rosette development and grasses 
and other foliage were regularly clipped 
to within a few centimetres of ground 
level to faciliate collection of adults. 

Once emergences had been recorded 
at the caged sites, an area of about 20 
to 25 m2 was vacuum sampled for 
L. jacobaeae adults around the release 
point at 14 of the uncaged sites. 

Field sampling for paras"es, 
predators and disease 

A preliminary assessment was made 
during August by removing a single large 
rosette from one cage at each site' (ex
cluding Liffey) and examining the de
veloping larvae in the laboratory . 

Observations on the surface arthropod 



fauna at the caged sites and their phen
ology in relation to L. jacobaeae were 
also carried out by pitfall trapping . The 
traps used were glass jars 12 em high 
and 8 em in diameter which contained 
about 100 mL of a 5% fonnalin solution. 
At each site a single trap was placed 
within the fenced area and cleared every 
four to five weeks . 

Results 

Phenology 

The results from the 14 caged releases 
are presented in Table I . Seasonal emer
gence data show a similarity in emer
gence times of adults produced from 
releases in both summer and autumn . 

Fourteen of the uncaged release sites 
were inspected once for emergence during 
January , February and March 1981 and 
single adults were collected at two south
ern sites: one specimen during the fITSt 
week of February at a site where releases 
were made in the previous April , and a 
second in the first week of March fol
lowing releases the previous May . Both 
specimens had light cuticle pigmentation 
and probably emerged no more than two 
to three weeks prior to capture; they 
therefore corresponded phenologically 
to first field generation adults produced 
from autumn-caged releases. 

At the caged sites the majority of adults 
emerged within a four week period 
although smaller numbers were collected 
after five to eight weeks in most cages 
and up to 12 weeks at Franklin. A pro
portion of adults had obviously been 
missed in previous collections as their 
dark cuticle was typical of older adults, 
whilst some of the remainder were lightly 
pigmented and had probably emerged 
within the fortnight since the previous 
sample . 

Predation and parasitism 

Larvae found during root dissections in 
August were free of parasitism and no 
potential predators were in the root zone . 
However, apart from the Staverton site 
(117 larvae) , numbers recovered were 
low (nine at Lachlan, five at Mayberry 
and nil at Birralee and Franklin). Clearly, 
further sampling of greater numbers of 
larvae in uncaged situations will be 
necessary to confirm that the larvae are 
not parasitized in Tasmania. 

Preliminary sorting of the arthropod 
fauna collected by pitfall traps and in 
suction samples showed that several 
potential predators , including carabid, 
staphylinid, arachnid and acarine species, 
were common at all sites. Adults of these 
predators were most common in summer 
and early autumn during the expected 
periods of oviposition and egg hatching 
by L. jacobaeae. Predation of eggs and 
neonate larvae by adult carabid beetles 
(Mecyclorhorax sp.) and staphylinid bee
tles (Aleocharinae) collected at release 
sites was observed in petri dishes in the 
laboratory . 

Discussion 

The observations reported here show that 
L. jacobaeae can survive over a year in 
the field in Tasmania, although it is still 
too early to know if penn anent estab
lishment will occur. 

While the use of field cages may have 
provided protection and therefore en
hanced survival, it was a convenient 
method of verifying the field survival of 
L. jacobaeae and for studying the phen
ology of the biotype under Tasmanian 
conditions. 

The finding of only two adults at the 
uncaged sites may have been partly due 
to low adult density resulting from dis
persal, although the number of newly 

AustraHan Weeds June 1982 5 

emerged adults recovered from the cages 
was also relatively low (a mean of 77 
per intact cage against about 100 released 
per cage). This further suggests: (i) an 
inefficient extraction technique, (ii) con
siderably reduced adult fecundity under 
field conditions, or (iii) an unexpected 
mortality factor in the released adults or 
their progeny . 

Using a similar extraction technique. 
lohnson er al . (1957) attained an ex
traction rate of over 90% for surface co
leopterans. However, adults of 
L. jacobaeae have a tendency to burrow 
into surface soil and this may have af
fected the recovery results . Cullen and 
Moore (1981) found eggs down to a depth 
of 4 em in the soil of their field cages 
which is indicative of adult activity to 
at least that depth, while in our own lab
oratory work we commonly found adults 
burrowing into the soil. This might ex
plain why adults were occasionally 
missed during cage sampling and were 
collected as older adults at a later date. 

The relatively low number of adults 
recovered from field cages contrasts with 
our laboratory cultures in which each 
female laid an average of about 400 eggs . 
However, as it is known that fecundity 
is influenced by temperature, photoper
iod and humidity (Frick, 1971 ; Frick and 
Johnson , 1972), ·Iocal field conditions 
may have been suboptimal. 

A further explanation could be the 
effect of an abundant surface predatory 
fauna which may have reduced the sur
vival of L. jacobaeae eggs or neonate 
larvae prior to their entry into ragwort 
roots . A high adult mortality in the field 
would also reduce the number of eggs 
laid. 

The finding of newly emerged adults 
at all caged sites over the short interval 
from early summer to mid-summer in
dicates a physiological adaption to cli-

Table 1 Summary of adult releases and monitored emergences of Longitarsus jacobaeae at caged sites 

Date of first Seasonal recovery Period elapsed to first Total no. recovered 
Release Seasonal release recovery of newly time of first recorded emergences per cage during 

Site date time emerged adults emergences (months) emergence period 

Mayberry' 28. 11.79 early summer 22.12.80 early summer 12.8 67 
Mayberry 28. 11.79 early summer 22. 12 .80 early summer 12 .8 -' 
Franklin l 4.12.79 early summer 28.11.80 early summer 11.8 54 
Lachlan I 18 . 12.79 early summer 20.01.81 mid-summer 13 .3 - ' 
Birralee' 19.12.79 early summer 22.12.80 early summer 12 .1 -' 
Birraiee 19 .12.79 early summer 22.12.80 early summer 12.1 58 
Staverton' 22.0 1.80 mid-summer 22. 12 .80 early summer 11.0 - ' 
Mayberry 25.03 .80 early autumn 12.01.81 mid-summer 9.6 85 
Franklin 1.04.80 mid-autumn 6.01.81 mid-summer 9.4 95 
Lachlan 2.04.80 mid-autumn 6.01.81 mid-summer 9.3 - ' 
Birralee 22.04.80 mid-autumn 12 .0 1.81 mid-summer 8.6 106 
Staverton 22.04.80 mid-autumn 22.12.80 early summer 8.0 -' 
Liffey 5 .05.80 late autumn 27.01.81 mid-summer 8.7 - ' 
Liffey 5 .05.80 late autumn 12.01.81 mid-summer 8.2 72 

'PIMt sample removed from cage to examine for developing larvae during August , 1980 
teages removed during emergence period because of damage, hence total eIDC£Bences not recorded 
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Dissected portion of a ragwort root exposing third inslar beetle larvae 

mate . The recoveries of newly emerged 
adults in late November and December, 
following the releases early the previous 
summer, is s imilar to the first emer
gences recorded for adults of the Swiss 
and Italian strains (Frick , 1971 ; Frick 
and Johnson, 1973) and earlier than the 
time of first e mergence recorded in Eng
land by Newton ( 1933) in late July (the 
equivalent of late January in the Southern 
Hemisphere) . 

The proximity of the first emergences 
or progeny from both summer and au
tum n releases might suggest that some 
form of delayed development may have 
taken place in the over-summering popu
lation , and that this biotype may be sim
ilar to either the Swiss strain which has 
a diapausing egg stage during summer 
(Frick , 197 1) orto the Italian strain which 
has an adult diapause during summer 
(Frick and Johnson, 1973). However, 
preliminary observations by Cullen and 
Moore (1981) suggested that this French 
s train undergoes no adult aestivation 
while most eggs hatched during summer, 
and in this respect the strain under study 
seemed to behave simi larly to the biotype 
observed in England by Newton ( 1933). 
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