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1. Phytoplasmas and diseases

Phytoplasmas are associated with diseases in over 50 palm species, However, their
devastating effect is more relevant in coconut palms where lethal yellowing (LY) in the
Americas and the Caribbean region and lethal yellowing-like diseases (LYD) in Africa are
widespread. The phytoplasmas associated with LY in the Americas have been classified
within five subgroups 16SrlV-A, -B, -D, -E and -F (Ntushelo et al., 2013) among which
16SrlV-A appears to be the most aggressive since it has killed millions of coconut palms of
the highly susceptible Atlantic Tall variety in different countries in the Americas, including
Mexico (Narvaez et al., 2016), Cuba and Jamaica (Myrie et al., 2011). LYD in Africa is
associated in Mozambique with ‘Candidatus Phytoplasma palmicola’, and in Ghana where
the subgroup 16SrXXII-B is present. The symptoms of LY and LYD are very similar and
include fruit abortion, necrosis of inflorescences, progressive yellowing of the leaves, rotting
of the stem apical tissues, wilting and collapse of the palm crown leading to coconut
mortality (Figure A). Though the diseases are very similar, there are some differences in the
evolution of the symptoms. The diseases are usually grouped into stages that include
premature nut drop, blackening of the inflorescence, various degrees of yellowing of the
leaves and the final telephone pole stage. In affected areas of Ghana, Mozambique,
Mexico, Cuba and Jamaica, all TROPICSAFE participating countries, the epidemiology of

these diseases will be elucidated.
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More information will be updated in the Crops and diseases section of the website!
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Figure A. LY symptomatic coconut palm in Jamaica on the left and sampling for testing for phytoplasma presence
on the right.

2. Economic impact

The first report of LY was at the end of 19th century in Jamaica and since then LY and LYD
have shown significant economic impact particularly for poor families that depend on the
palms for their sustenance. LY and LYD have killed millions of palms in the Americas,
Caribbean and Africa, mostly coconuts of the highly susceptible tall varieties. Till now only
one insect vector is known in Florida (USA), which is Haplaxius crudus. In Africa outbreaks
of LYD have caused losses of millions of coconut palms, threatening the livelihood of a
significant sector of the Mozambican population living by the coastal belt. Similar
devastation occurred in the Volta Region, one of the main coconut producing areas of
Ghana, causing the near collapse of the coconut industry by destroying thousands of

hectares of palms in the Western and Central Regions.
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3. Management

Strict quarantine and disease surveillance, prompt detection followed by immediate
removal and destruction of LY and LYD infected trees, proper weeding of alternative
plant hosts, replanting with resistant varieties and control of the insect vector are IPM
strategies that can be employed. In Jamaica it has been possible to manage LY in a coconut
plantation located in an area severely affected by a new variant of the pathogen. In
Mozambique and in Ghana the widely-endorsed management approach for LYD is based
on early detection and prompt removal of diseased palms. Intercropping is widely used as
an alternative means for managing a range of disease but intercropped coconut farms have

exhibited greater vulnerability to LYD infection than single cropping in some cases.

In Mexico, management is based on the use of coconut germplasm known to be resistant to
LY (Zizumbo-Villarreal et al., 2008) as the main approach, and such management is
working for replanting programs in different regions of Mexico that have been affected by
LY. In Jamaica, the heavy losses suffered by the MayPan hybrid which was planted
extensively as a control of LY was partly explained by the genetic contamination of the
Panama Tall variety, the pollen parent, with pollen from the susceptible Jamaican Tall
ecotype and a large percentage of off-types observed in the mother palms (Figure B). The
use of marker assisted breeding in ensuring genetic purity of breeding materials is therefore
an important factor. A marker based on coconut receptor-like kinase genes and a high
throughput genotyping system have been developed to validate the genetic purity of
breeding material, as well as to identify infected breeding material before it is provided to

growers, and to prevent resistance breakdown.
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Figure B. Above: manual pollination of palm to avoid natural pollination with from LY susceptible palm
variety in Jamaica. Below: representative team of the Jamaica coconut board with TROPICSAFE coordinator
during a survey.
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