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Boneseed flowers. 
Photo: K. Blood. 
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Taxonomy and status 

Botanical name: Chrysanthemoides 
monilifera subspecies monilifera (L.) T. 
Norl. (synonym: Osteospermum 
moniliferum subsp. moniliferum) - Family 
Asteraceae (daisy family). 

Standard common name: boneseed. 

Relationship to other species in 
Australia: The introduced weed bitou 
bush, Chrysanthemoides monilifera subsp. 
rotundata is the only close relative. There 
are no closely-related indigenous species. 

Legislation: Boneseed is declared noxious in 
all States and Lord Howe Island. It is listed as 
a Weed of National Significance in Australia. 
Keep up to date with the latest legislation 
through local and State/Territory government 
weed agencies or on the web at 
www.weeds.org.au 

Description 

Habitllifeform: woody erect shrub. 

Description: Boneseed is an upright shrub to 
small tree generally 1-2 m wide x 0.5-3 m 
high, but occasionally to 6 m tall. Leaves are 
oval in shape with a tapering base and 
irregularly toothed margins. Plants produce 
many bright yellow daisy-like flowers with 5-8 
'petals' (Figure 1). The seeds are in a fleshy 
green fruit which become dark brown to black 
when mature. The single seed in each fruit is 
bone-colored when dry (hence 'boneseed'), 
hard, globular and 6-7 mm in diameter. Young 
growth is typically covered in cottony down. 

Boneseed differs from bitou bush by its upright 
growth habit (versus the sprawling habit of 
bitou bush), less rounded and more obviously 
toothed leaves (Figure 2), flowers with less 
'petals' (5-8 for boneseed versus 11-13 for 
bitou bush) and round, smooth seeds (versus 
usually smaller and darker egg-shaped ribbed 
seeds for bitou bush) (Figure 3). 

Boneseed flowers. 
Photo: K. Blood. 

Figure 1. Boneseed flowers, immature fruit 
and leaf shoot. 
Photo: K. Blood. 

Figure 2. Bitou bush (right) leaves, flower and 
fruit compared with boneseed (left). 
Photo: K. Blood. 

Boneseed infestation. 
Photo: K. Blood. 
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Figure 4. Boneseed infestation at the You Yangs Regional
 Park, Vic. 
Photo: K. Blood. 

Ecosystems invaded: It invades coastal woodlands, 
shrubs and open forest; dry and wet sclerophyll forests; 
foothill open forest; woodlands; and mallee. 

 

Figure 3. Bitou bush leaves and seeds (right)
 compared with boneseed (left). 
Photo: P. Weiss. 

Origin and distribution 

Origin: Boneseed is restricted in its natural distribution to 
Western Cape Province, South Africa. 

Introduction: The exact date and manner of introduction 
of boneseed into Australia are unknown. It was first 
recorded as a garden plant in Macleay's Garden in Sydney 
in 1856. It was first recorded in the wild in 1852 in Sydney 
and 1892 in Adelaide, where it escaped from horticulture. 

Distribution: Boneseed mainly occurs throughout south-
eastern Australia where it is widespread, mostly as scattered 
plants or small populations. Large infestations occur in the 
You Yang Range (over 2000 ha) (Figure 4) and Mornington 
Peninsula, Victoria and the Mt Lofty Range, Adelaide, SA. 
Isolated populations occur in Sydney, NSW, near Perth, WA 
and parts of the Tasmanian east coast (Figure 5). Boneseed 
is a priority National Surveillance Pest Plant in New Zealand 
where it is subject to control measures and banned from sale. 
It is also naturalised in France, Sicily and St. Helena. 

Figure 5. Distribution of boneseed and bitou bush in Australia 
(Parsons and Cuthbertson 1992), 

Impacts 

Species and ecosystems at risk: Boneseed is listed as a 
threat to some populations of Pterostylis truncata (brittle 
greenhood), a species listed under the Victorian Flora and 
Fauna Guarantee Act 1988. The coast manna-gum 
(Eucalyptus viminalis ssp, pryoriana) vegetation association 
on the Mornington Peninsula, Victoria has been severely 
degraded as a result of boneseed invasion. 

Economic impact: There are no figures available. 

Dispersal and establishment 

Reproductive techniques: Boneseed is spread by seed 
only. Germination is promoted by fire, soil disturbance, 
weathering and ingestion of seeds by animals. 

Vectors and dispersal mechanisms: Most seed is spread 
by animals such as birds and foxes which eat the seeds 
and spread them in their faeces carrying them several 
kilometres. Seed rolling down slopes and being washed 
down slopes and waterways has been observed. Seeds can 
also be spread in soil on vehicles and equipment and 
through soil movement carried out during roadworks. 
Inappropriate use by people during early revegetation 
programs was also a factor in its initial spread. Use as an 
ornamental in gardens continues to a minor degree. 

Persistence: Mature plants produce up to 50 000 seeds 
per plant. The soil seed bank consists of 800 to 2 500 
seeds per square metre. In one study, 13% of the seeds 
remained viable after three years. 

Some seeds remain viable in the soil for at least 10 years, 
especially those more deeply buried. 

Tolerances: Boneseed is fire sensitive, even to low 
intensity fire. Young growth is sensitive to frosts, but plants 
are rarely killed. Plants will not tolerate waterlogged soil or 
prolonged drought.
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Properties 

Health risks and other undesirable traits: Boneseed is not 
toxic to stock and presents no known health hazards to 
humans or domestic animals. Infestations can have visual 
impacts and can restrict recreational access particularly along 
walking tracks (Figure 6) and to some rock climbing areas eg. 
in the You Yangs Regional Park, Vic. 

Cultural uses: Boneseed is sometimes used as a garden 
ornamental. Its fruits are reported to be edible and are utilised 
by native South Africans, especially children. It is possible to 
make jam from the fruits of boneseed and bitou bush. 

Figure 6. Unless cut back or removed, boneseed can grow 
over walking tracks preventing access. 
Photo: K. Blood. 

Biology and ecology 

Biology and ecological notes: Boneseed is not widely grazed 
in Australia compared to populations in South Africa, which are 
often heavily attacked by a range of plant-eating species. In 
Australia, it is eaten by generalist insects that cause minor 
damage. Boneseed is a relatively short-lived shrub (10-20 years) 
and has a shallow root system and no means of vegetative 
reproduction. Plants start producing seeds after 1.5 -2 years 
following germination. Seeds are produced during the late spring 
to early summer. Germination commences the following autumn.

Mass germination and establishment can be induced by fire 
which creates an ash bed, increases light intensity to the soil 
surface by removal of standing plant cover, and causes the 
splitting of seed sutures (Figure 7), allowing the seeds to absorb 
water. Seeds are mostly found within the top 5 cm of the soil 
profile. Plants of all ages are killed by fire. Surface seed are 
killed by fire also, but buried seeds may escape destruction. 
Flowers can self-pollinate but often attract a range of insects that 
help cross-pollination. Boneseed will hybridise with bitou bush to 
produce fertile plants with intermediate characteristics. 

Figure 7. Boneseed seedlings and seed in leaf litter. 
Photo: K. Blood. 

Growth calender: Boneseed produces new growth throughout 
the year but the rate is dependent on water availability and 
temperature. Most growth is produced during spring and early 
summer. Flowering commences sporadically in July and has it 
main peak in September and October. Mature fruits occur from 
November to early January. 

Management 

Prevention: It is important to keep uninfested areas clear of 
boneseed. Identify and address existing or potential sources of 
this plant before it invades natural ecosystems. Are there plants 
in local gardens? Encouraging gardeners to use more 
appropriate garden plants and dispose of garden waste 
responsibly will reduce weed sources. 

Once an infestation is established, preventing its spread into 
surrounding areas should be a priority. Remove isolated plants 
before they reach the age of seed production. Quarantining an 
area to stop movement of seeds in mud on vehicles may also be 
required. Vectors of the seeds must be addressed. This may 
include managing pest animals, restricting vehicle movement or 
educating site visitors. Don't move or use soil contaminated with 
seeds. Destroy all seed material by safe disposal or burning. 

Integrated management: When treating boneseed in a natural 
ecosystem, it is essential to consider its management in light of 
other management issues so that they can be integrated to get 
the best results. When using these guidelines, it is essential to 
realise their limitations and modify them in light of experience 
and local knowledge. Each situation should be considered 
individually. Weeds need to be treated as part of larger land and 
water management issues. 
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If the weed occurs in small isolated infestations, removal to 
prevent expansion is advisable. Larger infestations require 
planning to efficiently reduce the population to an acceptable 
level. That level will be determined by the management 
objectives of the area and the resources available to tackle the 
problem. Prepare a management plan - your plan of attack. 
There are a number of different treatment techniques that can 
be used but it is often better to combine a number of 
techniques for the best results. 

Isolated plants or small infestations: Ensure that you have 
correctly identified the plant before removal. Isolated plants 
can be physically removed (Figure 8), preferably before they 
have seeded. Small infestations can be treated with herbicide 
applied by spot-spraying or cut-stump treatment. As 
infestations become larger, a strategically staged approach for 
removal is advisable to ensure that treated areas are not 
reinfested. 

Figure 8. Young boneseed  seedlings are easy to pull by hand. 
Photo: K.Blood. 

Larger infestations - with access: In areas where fire can be 
applied safely, hand-pull or cut woody plants in autumn-spring 
and allow foliage to dry on the ground for at least one month. 
There is no need to pull seedlings or immature plants. When 
conditions are suitable, burn the area with the aim of removing 
all fine fuels and creating bare ground. In most situations a 
medium intensity fire will be required.Successful use of 
prescribed fire will mostly occur between September and 
December or February and April when fine fuel moisture levels 
are low. All regulations and containment procedures stipulated 
by governing authorities must be adhered to. 

Gas-fired burners can be used to heat soil and/or burn 
vegetation in a controlled manner in many situations where 
natural fire is not possible, thereby assisting in the depletion of 
soil-stored seeds. Burning with gas can be undertaken when fuel 
moisture levels are high thus preventing uncontrolled burning of 
vegetation. Although time consuming and restricted to small 
infestations, this method is highly suited to areas where natural 
fire is not possible. 

Regenerating seedlings can be removed manually or by use of 
herbicides but either treatment must be completed within 1.6 
months following germination or before the seedlings commence 
flowering. Hand-pulled seedlings should be removed from site or 
placed on the ground surface so that roots are clear of the soil. 
Most seeds will germinate within the first winter-spring period after 
fire. Treatment works should commence after this time. Seedling 
densities are likely to be high following fire and treatment areas 
must be matched to the resources available for follow-up works. 

Soil disturbance should be reduced to a minimum to reduce the risk 
of stimulating germination and establishment of other weeds. 
Disturbed soil when pulling seedlings should be pressed back into 
place by foot or careful use of gardening equipment. 

A number of herbicides are registered for spot-spray control of 
boneseed; some will mainly affect broadleaved plants, others are 
nonselective. The degree to which desirable plant species will 
tolerate unintentional exposure to different herbicides is hard to 
predict and advice should be sought if there is concern over 
especially valuable species. Choice of herbicide may be influenced 
by the presence of other weeds that could be treated 
simultaneously with boneseed. Herbicides registered for boneseed 
also vary in their soil activity and persistence; read the label 
carefully and consult the supplier. 

A single herbicide application to young (less than 1 year old) 
seedlings will not be sufficient as substantial replacement by new 
seedlings can be expected. A second treatment may be applied 
after the next seedling emergence period, or the first herbicide 
application may be delayed until the seedlings are almost at 
flowering stage. Late herbicide application may require higher rates 
to kill the larger boneseed plants, but because the seed bank will 
be much smaller by this time, the need for a second herbicide 
application may be avoided or the amount to treat greatly reduced. 

Where wildfire has occurred in areas with boneseed infestations, 
seedling regeneration using the principles outlined above can be 
utilised but contingency planning is required to ascertain where 
priority treatment areas are before the event. Treatment areas 
should be constrained by resources for follow-up management 
programs. 

Large populations - without access: Poor access (Figure 9) 
prevents the use of most cultural techniques for suppression of 
boneseed. In these situations, contingency planning for 
treatment following wildfire should be considered, but in most 
cases, only small areas can be treated. Biological control offers 
the best prospect for suppression of boneseed in these 
situations. 
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Figure 9. Steep and rocky conditions make management 
access difficult. 
Photo: K. Blood. 

Treatment techniques: 

Biological control: Considerable success has been achieved 
in the control of bitou bush in NSW with the bitou tip moth 
(Comostolopsis germana) and the bitou seed fly (Mesoclanis 
polana). However, five insects (Figure 10) have been 
released against boneseed in Australia, but only the tip moth 
has established and it suffers severely from ant predation. 
Several insect species, including a leaf-roller moth 
(Torricidae), and a rust fungus are under evaluation for 
biological control of boneseed and offer the best prospects 
for suppression of boneseed. Until effective biological control 
agents are established on boneseed, prescriptions for their 
integration with other treatment techniques cannot be 
developed. 

Figure 10. Three species of Chrysolina beetles have been
  released in Australia to attack boneseed.
  Photo: Biocontrol Services, Vic. 

Herbicide information: When using chemicals always read 
the label and follow all instructions carefully. Consult a 
specialist for advice on registered chemicals in your 
particular State or Territory. Herbicide information is 
available at the National Registration Authority web site 
at www.affa.gov.aulmralpubcris.html 

The following lists alphabetically by active ingredient(s) the 
herbicides registered for boneseed control with some of their 
properties. Ensure that the product is registered and approved 
for the situation, method of application and area in which you 
intend to use it, and observe any further instructions on the 
label relating to safe and effective use and precautions to 
protect the environment. 

Bromoxynil is registered for control of seedlings only by spot 
spraying, unlike the other products that can be used on all sizes 
of boneseed. Bromoxynil is a contact herbicide which is not 
translocated so good coverage of plants is required. 

Glyphosate is a non-selective translocated herbicide with no 
residual soil activity. Metsulfuron-methyl is a translocated 
selective herbicide for broad-leaved weeds that is likely to cause 
less damage to established grasses. Products that contain both 
metsulfuron-methyl and glyphosate will be non-selective as for 
glyphosate and will have some soil activity due to the 
metsulfuron-methyl. Products containing 2,,-D amine are 
registered for spot spraying at the flowering stage and also for 
cut stump treatment. 2,,-D amine is a selective herbicide for 
control of broadleaved weeds with no significant soil activity. A 
product containing 2,,-D amine and picloram is registered for 
spot-spraying at flowering or fruiting stage and also for cut-
stump application; this product also selectively affects mainly 
broad-leaved plants. Picloram is highly persistent in soil and in 
addition to prolonged control of new boneseed seedlings may 
continue to prevent establishment of some desirable species for 
many months. 

Revegetation: In boneseed infestations where indigenous 
plant populations or indigenous soil seed levels have not been 
severely depleted, revegetation following weed control is 
usually not required. Natural regeneration will generally 
commence after the removal of the boneseed canopy. In 
situations where indigenous vegetation has been irreversibly 
depleted, revegetation will be required after treatment 
programs to stabilise soils, reduce the visual impact of 
treatment works and expedite the return of indigenous 
biodiversity. Establishing a healthy and competitive canopy of 
indigenous plants will reduce the reinvasion rate of boneseed 
and other pest plants. Wherever possible, local indigenous 
species (of local provenance) should be utilised, but species 
that establish readily and form a dense canopy cover within a 
short period of time are preferable. These will generally be the 
"pioneer" or colonising species of disturbed ground. 
Revegetation should aim at establishing strata of indigenous 
cover and use herbaceous and woody species. Seed of 
indigenous grasses is best sown over the treatment areas in 
the autumn for cool-season species such as Oanthonia, Stipa, 
Poa and Microlaena and in Spring for warm season species, 
such as Themeda. Direct seeding is preferable to hand 
planting although seed availability is a significant limiting 
factor. 

Revegetation should only commence after infestation levels, 
including soil seed reserves, have been depleted to levels 
where follow-up treatments are no longer required or hand-
removal or spot spraying of seedlings can be readily 
managed. Revegetation before this time may restrict options 
for removal of boneseed seedlings. The establishment of a 
dense grassy cover following the removal of boneseed may 
allow the use of fire to destroy regenerating boneseed 
seedlings, unless fire-sensitive indigenous species are also 
regenerating. 

In indigenous vegetation, mulching areas following boneseed 
control is not recommended. Mulching reduces bare ground 
and inhibits regeneration of most pest plants but it also deters 
the regeneration of indigenous plants. However, where hand 
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planting of revegetation stock occurs, mulching is likely to 
be beneficial. 

Disposal: Hand-pulled plants can be left lying on the 
ground providing roots are not in close contact with the soil 
surface. Seeds present on pulled plants should be either 
cut from plants, collected in bags and burnt, if populations 
are producing their first seeds, or allowed to fall to the 
ground and then destroyed by treatments (eg., fire) aimed 
at reducing existing soil-stored seed. 

If removed weed material cannot be accommodated on the 
site (ie mulched, dried on platforms, hung in trees, 
solarised etc), remove to tip facilities. Seeds should not be 
included in vegetation to be used for the production of 
garden compost. 

If the plant is being removed from gardens, dispose of waste 
through local government kerbside collection or tip facilities. 
As seeds are difficult to destroy it is advisable to dispose of 
plants when they are not carrying seeds. Cover trailers and 
ensure local tip facilities are following Australian standards for 
composting and transfer station or tip management best 
practice guidelines. Encourage gardeners to avoid dumping 
garden waste over back fences or in bushland areas. 

Community awareness: Consider running activities as part 
of national Weedbuster Week in October each year to 
increase local community awareness of the problem. See the 
web site at www.weedbusterweek.imfo.au for more 
information. 

Follow-up: Annual monitoring of treated areas is required 
to detect and eradicate regenerating seedlings. If 
boneseed infestations are present in neighbouring areas, 
animal vectors may re-introduce seeds to treated sites. 
Regeneration of seedlings needs to be monitored and 
treated within 1.5 years following germination. 

Management calendar: If following the cut/burn/spray 
management option, hand pull or cut standing plants all 
year round and use prescribed fire from February to April 
or from September to December. Treat seedlings with 
herbicide or hand pull them 12-18 months following fire 
(the best time is June to October). Direct seed indigenous 
grasses in autumn, shrubs, trees & warm season grasses 
from August to October. Monitor for seedlings and treat 2,-
30 months following fire (best time is July to October). 

Replacement plants: Some of the local native plants that 
may be used as replacements include Goodenia ovata, 
Adriana sp., Myoporum viscosum, Senecio odoratus, 
Acacia myrtifolia, Pultenaea daphnoides, Acacia sophorae 
and Olearia phlogopappa, but ensure they are indigenous 
to the local area and are grown from local provenance 
plants. It is best to seek the advice of local flora and 
revegetation experts for suitable indigenous plants of local 
provenance for revegetation. 

WeedWatch: Legislation prevents the sale of boneseed in a 
number of areas. If the plant is being sold in such areas then 
the garden centre or nursery and local 
authority should be informed. Let gard
how weedy it is and the damage it is d
them to provide safer alternatives. 

weed management 
en centre staff know 
oing locally. Encourage 

Where plants are found in the bush they should be reported 
to those managing the area so that infestations can be 
treated where feasible. If you are uncertain about 
identification, send a specimen to the State or Territory 
Herbarium with details on where and when it was found and 
the contact details of the person who sent the specimen (see 
the White Pages or the Weed Navigator for address details 
of herbaria). 

Further reading 

Adair, R.J. & Edwards, P.B. (1996) An attack strategy against 
Chrysanthemoides monilifera, a weed of native vegetation in 
Australia, in Moran, V,C, and Hoffmann, J,H, (eds,) Proceedings of 
the IX International symposium on biological control of weeds, 
Stellenbosch, South Africa, 19-26 January 1996, University of Cape 
Town, pp, 429-434, 

Weiss, P.W. (1993) Ecology of Chrysanthemoides monilifera in 
relation to control, in Holtkamp, R,H, (ed,) Proceedings of a 
national worrshop on Chrysanthemoides monilifera, Port 
Macquarie, 28-30 April, 1993, NSW Agriculture, Tamworth, pp, 2-
5, 

Weiss, P.W., Adair, R.J. and Edwards, P.B. (1998) 
Chrysanthemoides monilifera (L,) T, Norl,, in Panetta, F,D,, Groves, 
R,H,, and Shepherd, R,C,H, (eds,) (1988) The biology of Australian 
weeds. Volume 2, R,G, and F,J, Richardson, Melbourne, pp, 49-61, 

There are a number of management guides on different weeds 
being published by the Weeds CRC (see contact details below), 
Other CRC weed publications include the Weed Navigator (lists 
many weed publications, information resources and contacts in 
Australia and New Zealand), workshop proceedings, field and 
management guides, brochures and posters, 

Further contact: Many people interested in environmental weeds 
communicate regularly through the Enviroweeds email discussion 
group established in Australia, If you would like to join this group 
free of charge, send this email message <subscribe> to the 
following email address: enviroweeds@majordomo,nre,vic,gov,au 

Additional information is available on boneseed at Keith Turnbull 
Research Institute, Vic web site:  www,nre,vic,gov,au/agvic/ 
profiles/ktri,htm , Animal and Plant Control Commission, SA web 
site: www,pir,sa,gov,au 
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