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 � THE PROBLEM ADDRESSED

Detection of the two predominant strains of lethal yellowing 
phytoplasmas in Mexico
Coconut is a palm species cultivated worldwide. It is very important because several products can be obtained 
from it, particularly from the fruit. The markets of coconut products (pack water, virgin oil, and others) are currently 
growing very fast. Unfortunately, fruit production is slowing down, mainly because phytosanitary issues and old 
age of plantations. The main phytosanitary problem is lethal yellowing, a devastating disease associated with the 
presence of phytoplasmas. In America 
it affects several palm species besides 
coconut, including Adonidia merrillii, 
Pritchardia pacifica, Phoenix 
canariensis. In Mexico, there are 
two predominant strains of lethal 
yellowing-associated phytoplasmas, 
belonging to subgroups 16SrIV-A 
and 16SrIV-D. They are widely 
distributed throughout the country 
and infecting different palm species. 
Usually, to determine the presence 
of different lethal yellowing strains, 
DNA samples from plants or insects 
are subjected to two rounds of PCR 
amplification (nested-PCR) and 
sequencing of the 16S rRNA gene 
products. But this process is time 
consuming and expensive.

 � THE PRACTICE/INNOVATION PROPOSED BY TROPICSAFE

Improved detection of two strains of lethal yellowing phytoplasmas
A new quantitative PCR (qPCR) assay was developed for easier detection and identification of the two strains of 
lethal yellowing phytoplasma 16SrIV-A and -D. The procedure is based on genetic differences between them 
reducing the processing time. It increases resource efficiency by eliminating the steps required for running the 
nested-PCR products, their digestion with restriction enzymes and the determination of the digestion profiles, or 
sequencing the amplicons. 

DETECTION OF TWO STRAINS OF THE COCONUT 
LETHAL YELLOWING PHYTOPLASMA IN A SINGLE TEST
Lethal yellowing phytoplasmas detected using a 
quantitative PCR assay

• Lethal yellowing symptoms in Manila palms (Adonidia merrillii) in Yucatán, 
Mexico. Browning of leaves (A). Necrotic inflorescences (B). A palm with necrosis 
of spear leaf (C) and close-up of necrotic spear leaf (D). Palm with most of the crown 
affected (E). Uninfected asymptomatic palm (F) and corresponding inflorescences 
(G). Manila palms can be infected with phytoplasma strains 16SrIV-A and 16SrIV-D.
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 �HOW IS TROPICSAFE IMPLEMENTING IT?

Development of a new qPCR assay for detection of subgroup 
16SrIV-A and -D phytoplasmas in a single tube
With the objective of detecting the two strains of lethal yellowing phytoplasmas predominant in Mexico (16SrIV-A 
and –D) in a simpler and faster way, the new assay protocol was designed to be carried out in the same tube with 
a single qPCR reaction. 

Specificity and sensitivity of the new 
assay were evaluated. It was able to 
detect strains 16SrIV-A and –D, but no 
other phytoplasmas, and it is capable 
to detect up to 0.01 ng of phytoplasma 
DNA. So, the assay represents an 
improvement in specificity and sensitivity 
or both in relation to previously reported 
assays (Bahder et al., 2017; Cordova et 
al., 2014; Harrison et al., 1999).

 �HOW IS IT WORKING?

Testing the qPCR assay for the detection of subgroup 16SrIV-A and 
-D phytoplasmas in a single tube 
In order to evaluate how the new qPCR assay is working, a set of samples of DNA obtained from trunk tissue, 
collected from different palm species displaying symptoms of lethal yellowing, were analyzed and resulted 
positive for 16SrIV-A or 16SrIV-D phytoplasmas. These results coincided with the sequencing analysis carried 
out separately. Therefore, they are supporting the capacity of the assay to detect specifically DNA of 16SrIV-A or 
16SrIV-D phytoplasmas within a single tube and with a single qPCR reaction. This assay is useful for research and 
epidemiological purposes.

• Specific detection of phytoplasmas of different ribosomal groups 
and subgroups with the new qPCR assay versus nested-PCR assay.

• Evaluation of sensitivity of the new qPCR assay protocol for the detection of the phytoplasmas of 
subgroups 16SrIV-A and 16SrIV-D. The DNA samples used were from an infected coconut palm for 
16SrIV-A and from an infected Adonidia merrillii palm for 16SrIV-D tested in a single tube assay.
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• Detection of phytoplasma strains 16SrIV-A and 16SrIV-D in palm trunk DNA samples 
using the new qPCR assay. The DNA samples were obtained from palms in Yucatán 
state (coconut and Thrinax radiata) and Coahuila state (Phoenix canariensis) in Mexico.


