Management information: Solenopsis invicta

Preventative measures: 

Infestations of S. invicta are expensive or impossible to eradicate if not treated immediately, and early detection is the key to immediate eradication. For example, following its discovery, a single colony of the ant was destroyed in New Zealand preventing the ant from establishing and becoming very costly to eradicate (Harris 2001; Pascoe 2001). While infestations covering several hectares could cost thousands of dollars to control, larger infestations covering several hundred hectares could cost tens of thousands of dollars to control (Drees et al. 2002). Federal quarantines began in the USA in the 1950s after 25 million hectares of land had already been invaded by the ant and may have greatly slowed the spread of the ant (Callcott and Collins 1996). These prohibit the movement of regulated articles including untreated nursery stock, out of counties infested by S. invicta (Callcott and Collins 1996). The Pacific Ant Prevention Programme (prepared for the Pacific Plant Protection Organisation) aims to prevent the red imported fire ant and other invasive ant species from spreading between Pacific islands. 
The aim of the Invasive ant pest risk assessment project was to assess the threat to New Zealand of a wide range of ant species not already established in New Zealand and identify those worthy of more detailed assessment. A Preliminary invasive ant risk assessment was conducted and a risk assessment scorecard was developed to quantify the threat to New Zealand of a range of ant species, and aid selection of those worthy of more detailed assessment. 75 taxa were scored and grouped into high, medium, or low threats. A summary was prepared for each taxa, outlining why it was considered for assessment, and the mitigating factors that affect its risk to New Zealand. Please see Ranking for more details. As part of the pest risk assessments, the threat each ant posed to New Zealand was considered in terms of: likelihood of entry; likelihood of establishment; likelihood of spread; and the detrimental consequences of its presence in New Zealand. The scores are compared with two species already established in New Zealand, Linepithema humile (a relatively widespread and abundant pest) and Pheidole megacephala (restricted in distribution and not currently considered a significant pest). Comparison was also made to Solenopsis invicta, which is widely recognized as a significant threat to New Zealand and other countries in Oceania and for which a risk assessment had already been conducted before this project.

Each pest risk assessment contains information under the following sections: Pest information; Likelihood of entry; Likelihood of establishment; Likelihood of spread after establishment; The environmental, human health and economic consequences of introduction; Likelihood and consequences analysis. Key points that have been drawn from the risk assessment of by the authors are: "S. invicta has a similar score to Linepithema humile, which is already established in New Zealand and is a significant pest. Unlike S. invicta, L. humile does not have medical consequences associated with its presence, but S. invicta is likely to have a more restricted distribution and it is uncertain where it will establish and become abundant".

Detection:

Vogt and Wallet (2008) report the use of spectral imagery technology to detect fire ant mounds. This technology has the potential for use in long-term tracking of population density fluctuations for monitoring the effectiveness of control methods, and for early detection of infestations for swift control actions (Vogt & Wallet, 2008).

Chemical: 

Baits should be designed with the foraging strategies of the specific ant species in mind. Determining the preferred size, type and dispersal pattern of the bait is an important step. Nesting, foraging and behavioural traits of the ant should all be taken into consideration. The use of appropriatly designed baits is needed to reduce the cost of toxin use to native ant populations and non-target fauna (McGlynn 1999). This site explains how baiting works in terms of ant foraging behaviour: Klotz et al Ant Trails:A Key to Management with Baits. University of Florida. 2003 and this site lists some insecticides that can be used by homeowners to deter ants: Koehler and Oi.Ants. University of Florida. 2002. Mass application of pesticides to control the ant began in the USA in the 1950s (Williams et al. 2001). For example, California has invested US $40 million over 4 years for the attempted eradication of S. invicta (Vanderwoude et al. 2002). In Australia, where the ant was discovered in 2001, AU $123 million has been invested in a 5 year programme to attempt to eradicate the ant, which is estimated to have infested about 36 000 hectares of land (Vanderwoude et al. 2002). 
While chemical treatment has been the main method of control for fire ants in the United States, environmental concerns have caused an interest in less toxic forms of control. Fire ant repellents may be useful for preventing ant invasions into sensitive areas, or into equipment or materials that they can be transported to new regions in. A number of compounds have been reported as repellents including octanoic acid, sage (Saliva spp.) leaves, pine (Pinus spp.) needles, cedar shavings in water, dimethyl and diethylphthalates and mint oil granules. More recently the terpenoids callicarpenal and intermedeol were found to be repellent to colonies of S. invicta, S. richteri and their hybrid (Chen et al. 2008).
Biological: 

Natural enemies of S.invicta for use in biological control are currently being researched. These include two species of microsporidian pathogens, several species of phorid flies, one parasitic ant species, the nematode Allomermis solenopsii (Varone & Briano, 2009) and two viruses.

Parasitic phorid flies have been introduced to control S. invicta.  Multiple species of these parasitic flies (originally from Argentina and Brazil) have been released by researchers at the Brackenridge Field Laboratory (BFL). The fly larvae develop inside the ants and kill their host. Pseudacteon tricuspis, was introduced to several locations in Texas beginning in 1999 with BFL in central Austin. Flytraps have been used to map the spread of the first species of phorid fly introduced. It is found that the inrtroduced phorid flies have spread to more than 12 counties and 3.5 million acres in Central Texas and seven counties and 1.5 million acres in the Coastal Bend region of Texas, speading at 3 to ten miles per year from the initial introduction areas. Two other phorid flies have been introduced since 2004. Pseudacteon curvatus has also been released (Varone & Briano, 2009). For more details please see Using phorid flies in the biocontrol of imported fire ants in Texas. 

The parasitoid Orasema simplex Heraty (Hymenoptera: Eucharitidae) is another a potential candidate for the biological control of fire ants in the United States. Recent investigations determined that although high rates of parasitism were observed, this species probably has limited potential for use as a biocontrol agent due to damage caused to plants from oviposition. However further investigations are needed to determine the extent of the damage to plants (Varone and Briano, 2009).
The microsporidium Thelohania (Kneallhazia) solenopsae has been released successfully into fire ant populations in the United States (Fuxa et al. 2005b in Sokolova and Fuxa, 2008). However further development of this biocontrol agent has been restricted by lack of knowledge of its lifecycle. Another microsporidium Vairimorpha invictae is still in quarantine (Varone & Briano, 2009).
Solenopsis daguerri is a parasitic ant species being considered for biological control against S. invicta. This ant takes control of the fire ant colony by parasitizing the fire ant queen or queens (Drees & Knutson 2002).However there has been little recent research on this species.
In 2004 Agricultural Research Service scientists identified a type of picorna-like virus (in the Dicistroviridae family), tentatively named Solenopsis invicta virus-1 (SINV-1), which may be a very effective biological control agent. This has the potential to reduce the amount of pesticide used to control the ant. ARS researchers are currently determining its use as a sustainable, microbial control agent against the red imported fire ant (Core, 2004).

A second virus that infects S. invicta  (S. invicta virus 2 [SINV-2]) was discovered in 2007. Unlike SINV-1, SINV-2 is not seasonally associated. It affects all stages (eggs, larvae, pupae, worker and queens). Both SINV-1 and SINV-2 are often present in populations (often together in the same colony) as persistent, asymptomatic infections. However under certain conditions the virus can begin to replicate further, causing symptoms and death. It may be possible with further research to artificially manipulate viruses to induce harmful colony behaviours or death in S. invicta (Hashimoto & Valles, 2008).

Physical:

Boiling water can be an effective treatment for individual mounds. However, if it does not kill the queen then the colony will not be eliminated. Flammable liquids that are ignited are also sometimes used by homeowners for individual colonies. However these methods are not recommended as they may be dangerous to humans and the environment (Collins & Scheffrahn, 2008).
