NO.1 A REVIEW OF BIOLOGICAL CONTROL

OF HOXIOUS'WEEDS IN VICTORIA

by G. W. Douglas* and L. Sehmidl*
1e ILTRODUCTIOD -

During recent years biological control of
certain noxious weeds, St. John's Wort (Hypericum
perforatum L.) and Ragwort (Seneccio .jacobaeae L.) has -

* been attempted. This work has been carried out in
collaboration with C.S.I.,R.0. Usually. the selection of
the wost suitable insects, their importation and quaran-
tine has been done by C.S.I.R.0. whilst Lands Department
officers have used their local knowledge and experience
in relea51ng and dlstributlng insects in the field.

2. ST, JOHN'S WORT CONTROL -

(4) Chrzsomela SDo..

"St. John's Wort infests an extensive area of

the hill country in North Eastern Victoria around Bright,.

Myrtleford, and Beechworthj. in central Victoria, and in
the Eastern Highlands around Dargo.  “It has been a seri-‘
ous weed problem for many years, ' ' S

About 30 years ago biological control of St.

John's Wort was initiated by C.S.I.R.0. and the Depart-
ment of Lands and Survey in the. Brlght district of :
Vlctoria? Clark (1953). - Two species of Chrysomela -

hyperici and C. - gemellata - have been released in
Vlctorla Tor the control of St. John's Wort, and the. .
position was reviewed_at the last Weed Conference in -
Adelaide by Parsons (1954), :

Extensive liberations of C. hyperici were -
first made in November, 1934, in the Bright district,
but it was not until about 1%39 that an active colony
of these beetles was found to have established itself : .
under natural conditions. C.. . gemellata was not liber-
ated in any gquantity until 7939, and by 1942 colonies
of both these spec1es were well established. It was\
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notlced about 1942 also that the colonies were mixed, and
the mass liberations carried out from 1945 - 1951 were
mixtures of the above two species.

Several million insects have now been distribu-’
ted throughout the Bright, Myrtleford, Warrenbayne,.
Yackandandah, Mitta Mitta, Beechworth districts of "Ytorth
Eastern Victoria, and colonies have also been released in
the eastern highlands around Dargo.

The beetles have been particularly effective in
the open country, but have been less effective in the areas
where the eucalypt forest is 1nfested w1th St., John's WOrt.

: The establlshed colonies of these beetles appear
to work on a fronty; spread outwards from the initial- Y
colony, and defoliate and kill the .St. John's . Wort plants,
As mentloned above, this has been most effective in the
open country, and some spectacular clean-ups of St. John's
Wort infestatlons have occurred. During the period 1952~
1960 it has been observed that the beetles have had
cycles of effectiveness. Following a decline in numbers
from 1954~58 for instance, a good build-up of beetles
occurred in the Warrenbayne district in 1959 and extensive
areas of St. John's WOrt were eaten out.

On occasions Chrysomela sp.have been liberated in.
isolated infestations of St., John's Wort and have wiped out
such infestations. -This has occurred in the Clunes dis- -
trict of central Victoria and sometimes good follow-up
work with the establishment of better pastures has consoli-
dated the gain achieved by the beetles. Generally however
the beetles are barely holding the St. John's Wort infes-
tations and apart from periodic bulld-ups, are not likely
to break the back of the St., John's Wort problem. They
may possibly be "erratic allies" for some considerable
time and will probably be released from time to tlme in
new areas., _ :

(B) Agrilus hxgeric’

Whilst this insect has not been successfully
established in the St. John's Wort infestations in Vie-
toria, a brief mention of its . introduction should be made,
T_g[rllus hyperici was imported from France in 1939 and in

940, and released at Bright by C.5.I.R.0. in collabora-~
tion with the Lands Department. Whilst it was released
in the Bright district, this insect did not become
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established under the local conditions and it has not
persisted nor svread to any St. John's wOrtlinfesta;iong

in Victoria, Parsqns’(195h). e L i i

. This insect will be watched from time to time s
to see if it apnears in any numbers apart from the ~= :~

«isqlated'specimens'that;exist'now.

(C) Zeuxidinlosis Giardi. - Gall Midge = = ¢

This insect was Teleased in collaboration with -
CeS.IsR.0. in Fovember, 1955, in the Bright district.
It was also released by a Departmental officer (¥r. C.
Schreiber), in the Myrtleford, Beechworth, Yackandandah
and Dargo areas of Victoria from 1956 onwards and by
December, 1959, had established itself in St. John's °
Wort infestations in these districts. - Ce

: Although it has not been as spectacular as the
Chrysomela beetles, it is established in the St. John's
Wort colonies, and -could be of some assistance in the
future. . A" general comment on the effectiveness .of the ' -
Gall midge is that it is not exercising any control on. -~
St. John's Wort at this stage.” This insect can be found. "=
in reasonable numbers in the arees in which it . was -
liberz ted. | T ST

Within the last 2 years it has ‘been.observed - /-
that the Gall midge has been parasitized under Viec- = =
torian conditions. The origin of these vparasites is
at present not known, but is being investigated by

the Division of Entomology, C.S.I.R.0., and the Lands
Department in collaboration with entomologists in the
Victorian Department of "Agriculture, "

3. RAGWORT CONTROL -

(4) Cinnabar”Moth;47Tvria jacobaese (Arctiidae). .

. Ragwort (Senecio jacobaese L.) is a major
weed problem in Victoria, occupying large ‘areas of - -
pasture land in Gippsland and in the Otway Ranges.
Biological control of ragwort first aroused interest
in 1929, and as a result of overseas investigations,
Tyria jacobaeae (Arctiidae) commonly called Cinnabar
Moth, was:introduced to Victoriay first from New
Zealand, theri in 1935 on a larger scale from;Eng;and.
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' . Several liberations were made in the follow-
ing years, but all attempts to_establish the insect failed,
and the project was tomporarlly abandoned. Due to the - -
continuous spread of rasgwort, the need for renewed work on
Cinnabar Moth was reoognlsed, and in 1955 the C.S.I.R.0,
introduced a large consignment of 60,000 nupae from England.
and Italy to promote an extensive research and breeding
programme., A field base was established at Gunyah in South
Gippsland, where the insect's behaviour under the new -
env1ronmenta1 conditions, its effect on ‘Tagworty and the
factors. affecting its establlshment were studled

(1) Life hlstory :

. Under pormal field condltlons the adults
emerge from the pupal stage during November and December. .
The brightly colored black and red moths lay .an average; of,
190 eggs on the leaves of the ragwort. After 7 - 14 days
the eggs hatch, and in the .first instar the young larvae
feed gregariously on the epidermis of. the leaves. The:
larvae go- through five stages of development, and during
this period spread to all narts of the ragwort plant, and
onto neighbouring plants. The fully grown larvae are . .
coloured orange and black in alternating bands and are up
to one inch in length. The duration of -the larval period
varies according to the prevailing temperature; it could
be up to eight weeks. To complete the cycle, the larvae
pupate in the debris at the base of the plant, and the
insect remains in this state during the W1nter. There 1is
only one - gener»tlon per year. ' :

(11) Effects on ragwort

The larvae of the Clnnebar Noth attacks
the whole of the aerial growth of ragwort. They defoli-
~ate the plants, causing some damage to the stems, and
also destroy the flower heads. However, the defoliated
plants slowly regenerate in the same season,; and numerous
flowers are often produced. Research work established
however, that the percentage germlnatian of seed from
such plants was extremely lows : :

(111) Controlled breedlng

: Earller experience indicated that the pre- -
datorial insect Scorpion Fly (Harpobittacus zustralis) is

a most deadly enemy of the Cinnabar Moth, . and can cause
great reductions in the insect population. '



1 -5

: - It was assumed that no llberatlon on a small
scdle could be. successful in the face of such a formid-
able predator. ~To counteract the activity of Scorpion
Fly, which is abundant in ‘the ragwort'infeSted areas of

Vlctorla, it was“dedided to build up a very large inseotjy;:

populatlon undét a controlled breeding scheme, before
reloase in- the fleld would be attempted o

‘ CAfter the 1nsects passed through quarantlne,-v
the adults were sexed and placed in wire cages covering:
ragwort plants growing in the field. When the cater-
pillars emerged and reached the third instar the cages
were removed, to allow the larvae to spread to surround-
ing plants. The larvae were collected ‘as they reached -
the fully grown stage and placed ‘in insect-proof cages,._ N
‘Where they puoated thus completlng the 1ife cycle. S

The breedlng was carrled out et the Gunyah
field base for four years. Unfortunﬂtely the high _
target set to enable: liberctlon was never achieved.~
The failures were due too-'*-- :

(a) the act1v1ty of predatorlal and para51tic
insects,.- L MR U A

() adverse Weather conditionsy and
(c) disease.

_ Peanwhlle, the C. S I.R.0. transported a further
consignment of 10,000 pupae from England, and the breeding -
progressed with moderete success until the summer of

195 ~99.. ‘At.that time.large numbers of caterpillars

were in- the fields. Through adverse conditions these
larvae contracted a Wirus diséasé¢, ‘which reached epi-
demic- proportlons, ‘anG as-a result most of the larvae
d%ed and only negllglble number reached the Dupal

S ageo"" »

, To enable the contlnuatlon of the work, in 1959
the Lands Department iwmported a further batch of 13,000 o
pupae and :established a field base in the Otway ranges

at Forrest where breedlng of this new mateérial commenced.
Simul taneously the breeding of the Australian generation
was continued in Gippsland at a site in the Welshpool

"~ district with considerable success. During the season

of 1959-60 the predators were active and disease occur-
red to a slight degree a2t the Gunyah and Welshpool sites.
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. Despite this, many of the caterpillars survived,
and wereé able to pupate. At Forrest the progress with the
English material was slow, due in the first instance to the
difficulty in breaking the pupal diapause which resulted
in a limited and late emergence of the adults. The ovi--
position and fertility of these adults was poor, and the
climatic conditions unfavourable. Disease also occurred’
in various stages of the larval development; the symptoms
observed were similar to those found on the caterpillar of
the southern Cutworm., ' '

It is of interest to note that at earlier liber-
ations the Cinnabar Moth disappeared entirely from the
field in the year following the release, whereas in the
spring of 1959 the first evidence of establishment was
recorded, when progeny of the insects left in the field
the previous autumn were found in the Gunyah area.

-~ While the enormous difficulty in establishing
the Cinnabar Moth in Vietoria is fully realised,. further
concentrated efforts are being planned, and work will be
carried out for at least another year.

(B) Seed Fly - Pegohylemyia jacobaecae.

Brief mention should be made of the release of
the Seed fly in the Gunyah district of South Gippsland in
Victoria. ‘This work has been undertaken by the Division
of" Entomologyy C.S.I.R.0. and is in the early stages.
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