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1. Huanglongbing (HLB) a lethal disease of citrus, not yet in the

European continent

Huanglongbing (HLB), also known as greening disease, is a lethal citrus disease due to the
presence in the plant sieve tubes of ‘Candidatus Liberibacter’. HLB is considered the most
devastating disease affecting citrus because there is no effective control, except preventing
the trees from becoming infected, and practically all commercial citrus species and
cultivars are susceptible to it, regardless of rootstocks (Bové 2006). lts impact is very high
in both the Americas and Africa. HLB caused losses of 4,554 million US dollars and the
loss of more than 8,000 jobs
in Florida in only six years
(2005-2011)  (Hodges and
Spreen 2012). HLB represents
the most dangerous threat for
European citrus  cultivation

since this continent, together

with  Australia  and  Pacific - -
Figure 1 Characteristic symptom of HLB: osymmeytrlcol blotchy mottle

Ocean islands, is still free of on leaves.

the disease (Cocuzza etal. 2017).
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The HLB symptoms can be observed in leaves and fruits. The most characteristic symptom is
the blotchy mottled pattern on the leaves (Fig. 1) that is typically asymmetrical across the
mid vein on both sides of the leaf (Moffis et al. 2016). Fruit may display a colour inversion
as it begins to mature. Internally, plants may have undeveloped seeds and/or a curved
central core. As infected trees begin to decline dried twigs, sparse foliation, fruit drop, and

off-season bloom start appearing (Fig. 2).

Figure 2. Citrus trees infected by HLB. Photo by César Monzé

2. Diaphorina citri and Trioza erytreae as vectors of HLB: current

distribution of T. erytreae in European continent

HLB is transmitted by the psyllids Diaphorina citri Kuwayama (Hemiptera: Liviidae) in Asia
and America, and Trioza erytreae in Africa (Del Guercio) (Hemiptera, Triozidae) (Fig. 3).
Diaphorina citri is native to the Indian subcontinent and has been spread to the Middle
East, America, the Caribbean and the African Islands of Mauritius and Reunion (Grafton-
Cardwell et al. 2013). Trioza erytreae is probably native to southeastern Africa. Until
2014, it was present in Sub-Saharan Africa, Saudi Arabia and Yemen and the islands of
St. Helena, Mauritius, Reunion, Madagascar, Madeira and Canary (Cocuzza et al. 2017).
However, in 2014, T. erytrede was detected in northwestern regions of the Iberian
Peninsula (Pérez-Otero et al. 2015). Since then, it has spread in Portugal and it has
recently been detected in Lisbon, close to citrus producing areas. Although HLB has not
been detected, the recent detection of T. erytreae in the Iberian Peninsula has alarmed
citrus growers from Spain, Portugal and other Mediterranean countries who fear the

spread of this dangerous pest and the transmitted citrus disease.
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3. Identification of Diaphorina citri and Trioza erytreae

The identification of both psyllids is relatively simple in citrus, where they feed and lay

eggs on new flush. The adults of D. citri are approximately 3—-4 millimetres long (similar to

an aphid) and have characteristic wings in contrast to T. erytreae, in which the wings are

transparent  (Fig. 3). The
differentiation between adults
or nymphs of D. citri and T.
erytreae is also very clear. T.
erytreae  nymphs  are
individually located in open
gall-like structures on the
underside of the young leaves
(Fig. 4), while the nymphs of
D. citri tend to colonize the
young shoots and never

produce galls.

Figure 3. Newly emerged adults of Trioza erytreae

Figure 4. Colony of Trioza erytreae nymphs on new citrus flush
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4. Biological control

One of the mains goals of TROPICSAFE is to improve the biological conirol of T. erytreae
in Europe. Biological control is an environmental-friendly method to control pests based on
the use of living organism. The main biological conirol agent of T. erytreae in South Africa,
its area of origin, is the parasitoid Tamarixia dryi (=Tetrastichus dryi) (Waterston)

(Hymenoptera, Eulophidae) (Fig. 5).

Figure 5. Egg, larvae (below Tryoza erytreae), pupe and adult of Tamarixia dryi, main parasitoid of Trioza
erylreae

This parasitoid has reduced the populations of the psyllid in South Africa (Annecke and
Cilliers 1963) and has controlled it in Reunion Island (Aubert 1987). In TROPICSAFE, we
have taken the firsts steps to introduce the parasitoid into Spain, where native parasitoids

have not been recovered after several years of study (Cocuzza et al. 2017).
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Three TROPICSAFE partners, the University of Preforia and University of Stellenbosch from
South Africa and Instituto Valenciano de Investigaciones Agrarias (IVIA), together with the
Citrus Research International (South Africa) have collaborated to obtain specimens of the
parasitoid from several locations in South Africa (Western Cape, Citrusdale, Limpopo,
Nelspruit and Pretoria) during September and October of 2017 (Fig. 6). Once the permits
to import T. dryi had been obtained by IVIA, the collected parasitoids were sent to the
Canary Islands (Spain), where they have now been reared by the Instituto Canario de
Investigaciones Agrarias to study the host range of the parasitoid before it is released in the
field. The host range is being analyzed to verify that T. dryi is a specialist and that it does
not parasitize native psyllids. Once this is confirmed, the next step will be its release in the

field to reduce the population of the psyllid!
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