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ridax procumbens (family Asteraceae) is a common weed found
n and around agricultural fields as well as uncultivated areas
n tropical and subtropical regions of the world. Approximately
0–15 Tridax procumbens plants grown at the Deen Dayal Upad-
yaya Gorakhpur University, Gorakhpur, showed little leaf and
ellowing symptoms during September 2025 (Figure 1 ). 

IGURE 1 (A) Symptomless plants of Tridax procumbens , and (B
ymptoms. 

hree diseased and two symptomless samples were collected.
otal genomic DNA was extracted from the leaf midrib tis-
ues using a modified CTAB method (Ahrens and Seemüller
992 ). DNA from symptomless T. procumbens plants served as
 negative control. Phytoplasma detection was done by direct
CR amplification of the phytoplasma 16S rRNA gene with the
niversal primer pair P1/P7 (Seemüller et al. 1998 ), followed
y a nested PCR using primers R16F2n/R16R2 (Gundersen and
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iseased plants of Tridax procumbens showing little leaf and yellowing

Lee 1996 ). Amplicons of the expected size were obtained from
diseased samples, while no amplification was obtained from
symptomless samples. The amplicons were purified, sequenced
and the consensus 16S rDNA sequence (1232 bp) was deposited in
GenBank (Accession No. PX674680). The MEGA software version
12.1.2 (Kumar et al. 2024 ) was used to generate a phylogenetic tree

using the neighbour joining method and Acholeplasma laidlawii
as an outgroup (Figure 2A ). BLAST analysis revealed 98.7% to
98.9% sequence identity with ‘ Candidatus Phytoplasma trifolii ’
reference strains group 16SrVI, formerly the Clover proliferation
group. In addition, virtual RFLP analysis performed on the 16Sr
DNA sequence of the T. procumbens phytoplasma and 16SrVI
strains using i PhyClassifier showed restriction profiles consistent
its use, distribution and reproduction in any medium, provided the original work is properly 

iley & Sons. 
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FIGURE 2 Phylogenetic tree based on (A) 16S rRNA and (B) tuf gene sequences of the Tridax procumbens phytoplasma and reference 
phytoplasmas. 
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f 0.98. To further support this identification, the tuf gene was
mplified from diseased samples using the fTuf1/rTuf1 primer
air (Schneider, and Gibb, 1997 ), sequenced and deposited in
enBank (PX962464). The resulting tuf sequence had 100%
dentity with ‘ Ca. P. trifolii ’ sequences available in GenBank, and
 phylogenetic analysis confirmed assignment to the 16SrVI-D
ubgroup (Figure 2B ). 

he 16SrVI-D phytoplasma subgroup, mainly transmitted by the
eafhopper Hishimonas phycitis , is widespread throughout India
ausing diseases in several weed, ornamental and vegetable crops,
ncluding Capsicum chinense , Daucus carota , Lactuca sativa ,
ortulaca oleracea and Solanum melongena (Tiwari et al. 2023 ).
he detection of a Ca. P. trifolii –related strain in T. procumbens ,
 pantropical weed species, suggests its potential epidemiological
ole in phytoplasma disease cycles. 
of 3
To our knowledge, this study represents the first association of a
‘ Ca. P. trifolii ’–related strain infecting T. procumbens worldwide.
Further studies are required to identify insect vectors involved in
transmission and to assess the role of T. procumbens as a natural
reservoir contributing to the spread of phytoplasma-associated
diseases. 

References 

Ahrens, U., and E. Seemüller. 1992. “Detection of DNA of Plant Pathogenic
Mycoplasmalike Organisms by a Polymerase Chain Reaction That Ampli-
fies a Sequence of the 16S rRNA Gene.” Phytopathology 82: 828–832.
https://doi.org/10.1094/Phyto- 82- 828 . 

Gundersen, D. E., and I. M. Lee. 1996. “Ultrasensitive Detection of
Phytoplasmas by Nested-PCR Assays Using Two Universal Primer Sets.”
Phytopathologia Mediterranea 35: 144–151. 
New Disease Reports, 2026

https://doi.org/10.1094/Phyto-82-828


K  

T  

V  

E

S  

E  

o  

0

S  

I  

s  

t  

b  

O

T  

G  

E

N

umar, S., G. Stecher, M. Suleski, M. Sanderford, S. Sharma, and K.
amura. 2024. “MEGA12: Molecular Evolutionary Genetics Analysis
ersion 12 for Adaptive and Green Computing.” Molecular Biology and
volution 41: 1–9. https://doi.org/10.1093/molbev/msae263 . 

chneider, B., and K. S. Gibb. 1997. “Sequence and RFLP Analysis of the
longation Factor Tu Gene Used in Differentiation and Classification
f Phytoplasmas.” Microbiology 143: 3381–3389. https://doi.org/10.1099/
0221287- 143- 10- 3381 . 

eemüller, E., H. Kison, K. H. B. Lorenz et al. 1998. “Detection and
dentification of Fruit Tree Phytoplasmas by PCR Amplification of Ribo-
omal and Nonribosomal DNA.” In COST Action 823: New Technologies
o Improve Phytodiagnosis. Advances in the Detection of Plant Pathogens
y Polymerase Chain Reaction , edited by C. Manceau and J. Spak, 56–66.
ffice for Official Publications of the European Communities. 

iwari, A. K., K. Caglayan, T. X. Hoat, A. M. Al-Subhi, N. Nejat, and
. Reddy. 2023. Phytoplasma Diseases of Major Crops, Trees, and Weeds .
lsevier. 
ew Disease Reports, 2026 3 of 3

https://doi.org/10.1093/molbev/msae263
https://doi.org/10.1099/00221287-143-10-3381

	First Report of a ‘Candidatus Phytoplasma trifolii’-related Strain Infecting Tridax procumbens
	References


