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On the similarities and differences
between two Yellowing diseases
of citrus trees, Stubborn and Greening
(Huanglongbing)

Moshe Bar-Joseph / GimlaoTec, Hazanchanim 8,Rehovot,
76211, Israel

Greening, also known as Huanglonghing (HLB), is considered among
the most destructive diseases of citrus. For decades the disease was
affecting mainly the Asian citrus areas of India and China, In 2004
and 2005 diseased trees were located in Brazil and Florida,
respectively,and recently the disease became also a serious problem
through central America. Greening epidemics have already a marked
economic effect on these major concentrate producing areas. The
Californian and the Mediterranean regions remain at this stage free
of greening, however there is no guarantee that this will continue
unless major regional efforts to prevent its spread and establishment
in the area will be immediately implicated.

Greening is caused by three different Candidatus Liberibacter (CL)
species. These are phloem limited and phylogenetically closely
related bacteria that are naturally spread from diseased trees by
two different Psyllid vectors, Diaphorina citri, known as the Asian
vector that transmits CL asiaticus (CLas) and CL americanus (Clam)
an apparently less widely spreading disease agent. In South Africa
and also in other cooler regions of Africa, such as the Kenyan and
Ethiopian plateaus the CL africanus (CLaf) bacteria are spread by
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a different psylla named Trioza erytrae.
Itis interesting to note that symptoms of the greening disease (14) closely resemble
those associated with the stubborn (little leaf) disease, a leafhopper vectored disease,
caused by Spiroplasma citri (4,9) a yellowing causing pathogen reported from California
,Eastern Mediterranean and Morocco. However there are two main differences that
turn the greening problem an order of magnitude more destructive than Stubborn.
First the stubborn vector resides only temporarily on citrus, while the greening vectors
live on citrus and establish several generations of hundreds of insects per generation.
The most damaging outcome of this intimate association of the psylla vectors with
citrus trees is that once the greening vector is established in an area it will spread the
disease causing bacteria to citrus trees regardless of the age of the groves, whereas
the incidences of stubborn infections are limited to the period of leafhopper migration
from their natural habitats into recently planted citrus groves. In addition greening is
far more aggressive and results in the rapid death of young groves, while stubborn
infected trees remain dwarfed, but will not normally decline and we have even
reported on situations of citrus trees that recovered of stubborn infections. Despite
these major epidemiological differences there are several closely similar manifestations
of these diseases in citrus. These include:

1. High titers of both Spiroplasma citri and of the CLas prokaryotic disease agent in
the seed coats of stubborn (2) and Greening (10) infected fruits. It is interesting
however that despite these high pathogen titers, there was no indication for seed
transmission of the stubborn agent (Bar-Joseph, unpublished) and the possibility
of seed transmission of the greening agent is also strongly questioned recently (10).

2. High titers of both the stubborn (8) and the greening (12) agents in young still
asymptomatic tissue.

3. High titers of both the stubborn (1) and the greening (13) agents in their respective
vectors.

The epidemiological consequences of these differences and/or the similarities

between these two phloem limited prokaryotic diseases are discussed. 58
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