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Abstract 
Sleeper weeds are plants that are naturalised in an area for a considerable period of 
time before becoming a significant problem through a rapid population increase.  
Land management practices can influence the ability of weeds to initially invade an 
area and to subsequently become problematic.  Establishing and maintaining effective 
hygiene practices can limit the introduction of new plants into an area and can also 
reduce the introduction of genetic material into existing populations. 
 
Weed management aims to manage existing weed populations to keep numbers below 
the economic impact threshold, but should also consider preventing new weeds from 
becoming dominant problems.  Sleeper weeds present a unique opportunity to target 
an eradication program at a small weed population where there is a very favourable 
cost/benefit ratio.   
 
Failure to consider the current weed spectrum when changing management practices 
may lead to the creation of a favourable environment for a sleeper weed that is already 
present. 
 
 
Introduction 
Weeds have been part of agricultural systems since plant husbandry commenced.  
Weeds reduce global crop yields by 9.5% (Chrispeels and Sadava 1994), they cost 
approximately $4 billion in Australia alone, and the emergence of new weeds could 
lead to higher economic impacts.  There are around 2,700 species of naturalised exotic 
plants in Australia, of which nearly half could be an agricultural threat, while 16% are 
already agricultural pests (Cunningham et al. 2006).  Two thirds of these exotic plants 
were most likely imported into nurseries, gardens and parks.  Identifying and 
managing invasive weeds before they become too widespread can provide the best 
long-term strategy, both economically and practically. 
 
Invasive plants are defined by Martinez-Ghersa and Ghersa (2006) as plants that 
colonise new areas more than 100 metres away within 50 years for sexually produced 
propagules (e.g. seed), or more than 6 metres within 3 years for vegetatively produced 
propagules (e.g.  rhizomes, stolons).  Sleeper weeds are defined as a sub-group of 
invasive plants that have been introduced into a new area and remained naturalised 
locally for a reasonable period of time before rapidly increasing and becoming a 
major problem.  Groves (1999) suggests that it may take up to 50 years for these 
sleeper weeds to significantly increase in number from a locally naturalised 
population to become invasive and a major problem. 
 
Once sleeper weeds awaken, population size can increase dramatically until suitable 
control measures are commenced to manage the population (Fig 1).  Management 

 



techniques may either aim for eradication of the weed if identified early enough, or to 
reduce the population to below the threshold of economic impact once they are past 
eradication. 
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Figure 1.  Characteristic phases of sleeper weeds (adapted from Groves 1999). 
 
The long lag phase period between introduction of sleeper weeds and the exponential 
population explosion provides an opportunity to manage a relatively small population.  
Grice and Ainsworth (2003) identified five limiting factors that may account for the 
long lag phase, namely: 

1. Narrow genetic base poorly adapted to the new environment; the introduction 
of new genetic material is required before the sleeper weed proliferates; 

2. Limited suitable habitats; the initial population is not in an ideal environment, 
but seed or propagule movement can introduce the sleeper weed into a more 
favourable environment; 

3. Limited recruitment opportunities; changes in seasonal conditions or removal 
of competition may allow a sleeper weed to rapidly increase in numbers 

4. Low population growth; the slow rate of expansion may remain unnoticed 
until the sleeper weed has become a major, entrenched problem; and 

5. Absence of mutualists; a specific type of pollinator or seed dispersal agent 
may be required for the sleeper weed to proliferate. 

 
Land managers can inadvertently assist a sleeper weed overcome some of the limiting 
factors through not maintaining adequate farm hygiene or by simply changing 
management strategies.   
 
Weed introductions 
Diligent attention to farm hygiene may provide a cost-effective method of minimising 
the introduction of weeds, including potential sleeper weeds.  Weed seeds can be 
imported via livestock, fodder or machinery.  Moerkerk (2006) reported noxious weed 
seeds were present on 39% of passenger vehicles and 25% of machinery items 
assessed, and that over 230 species were identified as vehicle contaminants.  Seeds 

 



were recovered from all parts of the vehicles, including the tyres, the radiator, the 
engine bay, parts of the chassis and even from within the cabin of the vehicles.  
Machinery entering the property should be thoroughly cleaned if you suspect that it 
may contain weed seeds. 
 
Fodder is often identified as a major source of weed seed importation.  The 
cleanliness of the field and the timing of the fodder conservation operation will 
influence the level of contamination of the fodder, for example one kilogram of hay 
cut from two English meadows contained a total of 375 and 1615 seeds from 23 and 
40 species respectively (Edwards and Younger 2006).  Less than 10% of these seeds 
remained viable after passage through cattle, however this still represents a potential 
source of introduction of new weeds.  Many weed seeds have been reported as 
remaining viable after passing through livestock.  Livestock that are suspected of 
having ingested weed seeds should be quarantined in a small yard or paddock for 7-10 
days to minimise the risk of spreading weed seeds (Stanton 2006). 
 
Regularly monitor areas where grain or fodder has been fed out, or where livestock 
have been held in quarantine.  Look for new weeds and have them identified if you do 
not know what they are.  Be prepared to undertake an intensive weed management 
program on these small areas to ensure that new weeds do not become established and 
move to other parts of the property. 
 
Maintaining good farm hygiene will limit the introduction of new genetic material 
into existing weed populations, as well as limit the spread of existing populations into 
new areas within the farm. 
 
Changing environments 
Several of the limiting factors suggested by Grice and Ainsworth (2003) relate to the 
suitability of the weeds to the new environment.    Rather than the weed adapting to 
the environment, an alternative view could be that the environment becomes more 
favourable to the weed through changes in land management practices. 
 
Agriculture is generally focused on managing the landscape to maximise productivity 
– be it cropping, horticulture, pastures or livestock.  Land management practices 
evolve primarily to increase productivity or reduce input costs.  However, changing 
farming practices and management strategies can select for new weed spectrums 
(Table 1).  A change in agricultural management practices, such as moving from 
conventional cultivation to minimum tillage, may alter the dynamics of the 
environment to favour a particular weed.  Emergence of weeds such as flaxleaf 
fleabane (Conyza bonariensis) is significantly suppressed by autumn cultivation 
(Werth and Walker 2007), therefore a shift towards minimum tillage will favour 
establishment of flaxleaf fleabane.  
 
Current high-input agricultural practices include herbicides as a principle component 
for weed management.  Reliance on a single management tool can lead to selection of 
herbicide tolerant or resistant weed biotypes.  Canadian fleabane (Conyza 
Canadensis) is a weed in the American cotton/corn belt.  Introduction of glyphosate 
tolerant soybeans led to nineteen herbicide active ingredients being replaced with one 
active ingredient in the majority of fields (Gianessi 2007).  The loss of diversity of 
herbicide mode of actions for weed control resulted in the appearance of glyphosate 

 



resistant Canadian fleabane populations within several years (VanGessel 2001), with 
the cost of glyphosate resistance in a cotton-soybean-corn rotation estimated at over 
$30/ha in Tennessee (Mueller et al. 2005).  Canadian fleabane had been present for 
many years, but was only after management practices changed through a reduction on 
herbicide modes of action used that this weed became problematic. 
 
 
Table 1. Weed selection resulting from management practices (adapted from Murphy 
and Lemerle 2006). 
Farming practice Weeds selected for 
Continuous cropping Weeds similar to crop 

Rotational cropping Competitive weed species 

Grazing Unpalatable weeds 

Reduced tillage Wind dispersed weeds 

Herbicides Herbicide tolerant or resistant weeds 

Harvesting/mowing Early maturing weeds 
Prostrate weeds 
Small seeded weeds 

   
Economics 
The Australian agricultural sector spends $820-$974 million annually on chemical 
weed control and a further $545 million on non-chemical weed control (Sinden et al. 
2004).  Expenditure on weed control in the livestock sector is less then $10 per 
hectare, but this could substantially increase with the emergence of sleeper weeds.  
The majority of weed control resources is typically focused on managing current 
major crop and pasture weeds, as economic calculations can show a very favourable 
short-term cost/benefit ratio.  The benefits of allocating resources to managing a 
sleeper weed before it becomes a major problem are less obvious.  
  
Eradication of large infestations of weeds is generally considered economically 
impractical.  Woldendorp and Bomford (2004) report that eradication costs rose 
sharply as the area of infestation increased, with modelling from 19 weed eradication 
programs suggesting eradication costs of $4270 for a 0.1 ha infestation compared to 
$19,700 for a 1 ha infestation.  Significantly, eradication costs per hectare for three 
weed species (alligator weed (Alternanthera philoxeroides), burrgrass (Cenchrus 
echinatus) and ricegrass (Spartina angelica)) were far higher than expected, with 
several factors suggested for this.  All three species had been present for more than 
thirty years and either had large numbers of individual populations or covered large 
areas.   
 
Various assessments have been made of the threat of sleeper weeds to Australian 
agriculture and the feasibility of eradication programs (Brinkley and Bomford 2002, 
Cunningham et al. 2003, Woldendorp and Bomford 2004).  The ten sleeper weeds 
feasible to eradicate as identified by Cunningham et al. (2003) (Table 2) typically 
infest less than 20 hectares, highlighting the importance of detecting sleeper weeds 
early to be able to implement a successful eradication program.  
 

 



The modelled eradication costs of the four highest priority sleeper weeds (Table 2) are 
an order of magnitude lower than the modelled costs to eradicate the next six weeds.  
However, even these costs would be a small proportion of the total potential costs if 
these sleeper weeds are not eradicated.  For example, Woldendorp and Bomford 
(2004) reported that skeleton weed (Chondrilla juncea) (700 populations infesting 
3,400 hectares across 130,000 hectares) was not eradicated, despite a $56 million 
program over 28 years.  This figure does not include the cost of any lost production. 
 
Table 2.  Potentially eradicable agricultural sleeper weeds (Adapted from 
Cunningham et al. 2003). 
Species Priority Industry 

affected 
Current 

area 
infested 

(ha) 

Potential 
area at 

risk 
(ha) 

Revenue 
at risk 
($ mill) 

Modelled 
eradication 

cost 
($) 

Parodi spike rush 
Eleocharis parodii 

1 Irrigated 
cropping, 
grazing and 
horticulture 

< 1 18,523 $6,989 $35,100 

Chiquilla 
Baccharis pingraea 

2 All Grazing 0.2 436,836 $3,910 $23,500 

Uruguayan 
ricegrass 
Piptochaetium 
montevidense 

3 All cropping 
and grazing 

< 1 480,131 $5,570 $35,100 

Mallee cockspur 
Centaurea eriophora 

4 All grazing 
and dryland 
cropping 

< 2 208,291 $3,639 $38,600 

Common crupina 
Crupina vulgaris 

5 All grazing < 100 259,967 $3,599 $104,000 

Chinese violet 
Asystasia gangetica 
ssp. Micrantha 

6 All cropping, 
grazing and 
horticulture 

< 10 1,145,430 $5,618 $198,300 

Taurian thistle 
Onopordum 
tauricum 

7 All grazing < 20 172,033 $2,940 $175,000 

Meadow parsley 
Oenanthe 
pimpinelloides 

8 All cropping, 
grazing and 
horticulture 

> 200 367,950 $8,400 $502,000 

Creeping 
yellowcress 
Rorippa sylvestris 

9 All cropping, 
grazing and 
horticulture 

< 2 671,465 $9,201 $553,000 

Uruguayan 
needlegrass 
Nassella charruana 

10 All grazing < 15 440,952 $4,000 $325,300 

 
 
 
 
 

 



 
A local example 
Silverleaf nightshade (Solanum elaeagnifolium) (Fig 2), which originates from north-
east Mexico and the south-west of the United States, was first recorded in Australia in 
1901.  Further populations were reported over the next couple of decades, with 
imported seed and fodder thought to be the source of the introductions.  It was not 
until the 1960s that silverleaf nightshade was seen as a major weed problem, resulting 
in the plant now being a declared noxious weed in the states where it occurs 
(McKenzie 1980). 
 
Silverleaf nightshade is a deep rooted, summer-active perennial weed that will 
compete directly and indirectly for soil moisture and nutrients.  Once an infestation is 
established, it is very difficult to eradicate as new plants can be generated from either 
seed or root fragments of 10 mm or more.  Silverleaf nightshade is not very palatable 
to livestock due to the presence of spines on the stems and leaves, and the presence of 
glycoalkaloids in the leaves which can cause poisoning.  Crop yield losses of 12-40% 
have been reported due to the direct or indirect effect of silverleaf nightshade (Leys 
and Cuthbertson 1977, Gmira et al. 1998).  It is suggested that silverleaf nightshade 
infestations cost meat and wool producers more than $10 per hectare alone, therefore 
failure to control and eradicate new infestations of this weed could substantially 
increase weed management costs. 
 

   
(a)                                                                      (b)    

 (c)  

Figure 2. Silverleaf nightshade (a) flower, (b) berries at various stages of maturity 
and (c) entire plant, including standing dead stems from the previous season. 
 
 

 



Conclusions 
New introductions of plants may either augment an existing population or represent 
the primary incursion of that species into an area.  The introduced plant may fail to 
establish a sustainable population or alternatively rapidly develop an extensive 
population and become a significant weed within a short period of time.  Sleeper 
weeds show an intermediate response through having a significant lag phase between 
the introduction and the rapid population increase occurring. 
 
Financial realities dictate that weed control resources are focussed on contemporary 
major weeds; however significant advantages could be gained by devoting resources 
to managing sleeper weeds.  A targeted eradication program is possible during the lag 
phase when the sleeper weed population is still small.  Successful eradication or 
control at this stage may prevent the weed becoming a major weed of the future, 
where control costs over large areas may be significant. 
 
Farming practices have evolved in response to new technologies and as better 
understanding is gained of the environment.  Changing management practices may 
alter the environment subtly to allow minor weeds that have been present for many 
years to flourish and, by definition, become newly emerged sleeper weeds.  
Environmental stewardship is as important as financial management when considering 
the long-term implications of changing management practices. 
 
Take home messages 
• Monitor grain and fodder feed out areas for new weeds. 
• Minimise the risk of livestock or machinery bringing new weeds onto the 

property. 
• Identify all the major and minor weeds on the property. 
• Be prepared to intensively manage isolated weeds. 
• Consider weed management when changing management practices. 
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