
Pest Risk Analysis
1. Name of pest 
Dialeurodes citri (Ashmead) Homoptera, Aleyroidae, citrus whitefly

2. (a) Does it occur in the EC or arrive regularly as a natural migrant ?

Yes, D.citri occurs in the Southern EC (e.g. southern France, Greece, Italy, Spain).
2. (b) Is there any other reason to suspect that the pest is already
established in the UK ?

PHSI frequently intercept D. citri on Citrus and Ligustrum bonsai / penjing plants, so much so that PHSI can find infested material on a weekly basis (D. McCann pers. comm.).  
3. EC Directive status ? (Annex or not listed)

Not listed

4. EPPO Status ?

EPPO does not recommend regulation of D. citri.
5. What are its host plants ?

Highly polyphagous, feeding on plants in 30 families (Mound & Halsey, 1978)

(a) Highlight the crop plants grown economically, including those of environmental / amenity value in the EC.

Citrus species, ornamental trees and shrubs.

(b) Are any of  the host plants of forestry importance ?

No

6. What is its present geographical distribution ?

Southern France, Italy, Turkey, Israel, central Asian republics of the old USSR, Azerbaijan, Georgia,  Afghanistan, India, Pakistan, China, Thailand, Vietnam, Japan, Taiwan, USA, Mexico, Argentina, Brazil, Chile, Peru

7. Does it appear capable of becoming established in the EC ?

(a) Outdoors 

Yes - in warm temperate regions; this pest occurs around the Mediterranean basin where it is considered highly injurious to Citrus spp. (Onillon, 1990).

Eggs are attached to young leaves by pedicels (Walker & Zareh, 1990). At 20oC females lay about 100 eggs (Malausa & Franco, 1986) although Avidzba (1983) reports females laying 200-220, at unspecified temperatures. Eggs hatch in 12-20 days. Eggs laid in the autumn by the last generation of the year can overwinter and hatch in the spring (Soylu, 1980). First instar larvae are mobile and can crawl over the host plant, but after the first moult, legs and antennae are lost. Larvae then resemble soft scales. In the Black sea region of the former USSR, second instar larvae of D.citri are cold hardy, with 87% survival of larvae at -15oC (Avidzba, 1983).  The fourth instar is thick bodied and referred to as a pupa although not a true pupa since feeding occurs. Optimum adult emergence occurs at 22oC at 50-60% R.H. (Olu, 1985).

With a development threshold of 11.5oC and the thermal constant 641.5 day-degrees, Olu (1985) calculated that D.citri has 3 to 4 generations per year in Turkey. 

In the absence of natural enemies, populations of D.citri can attain very high densities on lemon (Walker & Zareh, 1990).

(b) on protected crops

Dialeurodes citri attacks Citrus spp., especially under glass, and an outbreak has been recorded in the UK under glass (Bowman & Bartlett, 1978).

8. What is its potential likely to be as a pest or virus vector in the EC ?

D.citri is a pest in two ways, 

i) penetrating host plant tissues intercellularly, feeding on phloem, taking plant sap and thereby debilitating plant growth and, 

ii) depositing honeydew on host plants. The honeydew is a substrate for sooty moulds which often cover both fruit and foliage (Davidson & Lyon, 1987).

Sooty mould on lime and orange leaves thrive on honeydew secreted by D.citri (Bose & Roy, 1973). Sooty mould can impair photosynthesis, reduce fruit quality and shorten tree life (Bose & Roy, 1973). The  economic threshold for D.citri is low, at 0.1 larvae cm-2 leaf area (Avidzba, 1983).

In Citrus orchards where D.citri has accidentally been introduced and established, outbreaks have been attributed to host plant quality and the absence of efficient natural enemies (Baumgartner & Yano, 1990). A latency period of a varying lengths may occur between the time of introduction and time it becomes a pest of economic  importance (Onillon, 1990) e.g. D.citri was introduced into Japan in 1914, but economic damage was not recorded until 1930 (Anon. 1937).

Dialeurodes species are not virus vectors (Mandahar, 1990).

9. What are the prospects for continued exclusion ?

Between 1/1/90 and 1/12/95, there were 10 interceptions of D.citri on Citrus (lemon, lime and orange) and 5 on bonsai imported to the UK (Anon., 1995).

D.citri has a low ability to disperse widely. First instar larvae remain on the plant where the egg they emerged from was laid. Second and third instar larvae are sessile. Adults are not very effective fliers, and have limited ability to direct their flight, movement is determined by the wind (Byrne et al., 1990). The ability to reach and occupy new habitats is as a result of man's intervention. 

Citrus, Coffea, Ficus, Fraxinus, Ligustrum and Punica (all hosts of D.citri) are imported into Britain from countries where D.citri occurs and PHSI regularly found such plants infested with D. citri when inspections were made. 
An outbreak of D.citri was recorded on Citrus mitis under glass in Britain in 1974. The infested plants had been imported from Florida, USA. D.citri had not spread to other plants in the same glasshouse. The outbreak was successfully eradicated   (Bowman, & Bartlett, 1978).

10. What are the prospects of  eradication ?

Dialeurodes citri is a potential pest in glasshouses, and it could establish on host plants underglass in the UK. However, it is susceptible to pesticides and with its low dispersal ability efforts to eradicate it could be successful (see 9. above). 

11. How would eradication be achieved (in summary) ?

Chemical control. 

Older chemicals such as pirimiphos-methyl, dicrotophos, etrimfos and heptenephos were all highly effective insecticides against D.citri larvae (Avidzba, 1983). In the former USSR, Leikveishvili, Bakradze & Meshki (1981) investigated insecticide resistance and found that larvae and pupae became less sensitive to malathion and methyl-parathion during the period of their study (1977-1979). 

An alternative to strict chemical control is integrated control. The parasitic wasp Encarsia lahorensis (Howard) (Hymenoptera: Aphelinidae) is native to India and Pakistan (Woglum, 1913) and is a specific parasitoid of D.citri. It was introduced into California in 1966 (Rose & BeDach, 1981) to control D.citri, and has since been introduced into Florida (1977), Italy (1978) and Israel for control of D.citri (Nyugen, 1986). In Sardinia, E.lahorensis parasitised 22.5% of larvae of D.citri and insecticides were used to control the remaining population (Ortu & Prota, 1983).

There has been partial success of biological control in Southern France using  Encarsia lahorensis (Onillon, 1988).

12. Conclusion

Dialeurodes citri is a potential risk to glasshouse Citrus crops as well as ornamental trees and shrubs. Ecologically, whitefly are the tropical equivalent of aphids; opportunist insects with transient populations (Mound & Halsey, 1978). As poor fliers, it is believed that they have only moved from tropical environments with man's assistance. Continued statutory action taken against D. citri in the UK could be justified if it protected Citrus in southern EU MS. However, given that the pest occurs in the Citrus growing regions of the EU where it is not under official control, the PHSI are justified in focussing efforts against other pests that are not so widespread.
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