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Identification and Biomolecular Phylogenetic Analysis of Potential Metarhizium spp. Isolates
Infecting Brown Planthopper
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Abstract: Brown planthopper (BPH), Nilaparvata lugens (Stél), is an importantly economic insect pest
of rice in Asia. The use of Metarhizium spp., entomopathogenic fungi, is one of the highly effective
tools to control BPH. The total of 15 highly potential Metarhizium spp. isolates to control BPH was
discovered from forest soils in Phetchabun area. This study aimed to identify and reconstruct
phylogenetic relationships of those Metarhizium spp. isolates based on morphological characters
(colony and conidia) and the ITS region of 18S rDNA. Their morphology data of colony and conidia
were analyzed by cluster analysis together with those of M. anisopliae (PB-75), M. anisopliae,
M. album, M. majus and M. granulomatis and a dendrogram of their relationships was constructed.
Whereas, molecular identification was done by submitting ITS sequences of all isolates to GenBank
using BLAST program. Then, phylogenetic analysis using neighbor-joining method was performed
with the closely related Metarhizium spp. retrieved from GenBank and M. frigidum and M. minus
were designated as the outgroups. The morphological identification results presented that all
isolates were potentially identified as Metarhizium anisopliae based on the length of conidia less
than 9 Um as well as a dendrogram constructed from cluster analysis that all isolates were grouped
with M. anisopliae. Meanwhile, BLAST results showed that ITS region of 18S rDNA of those isolates
were closely related to M. anisopliae with the similarity index higher than 99%. Phylogenetic analysis

clustered all 15 isolates with the group of M. anisopliae and clearly separated from outgroup species.

Keywords: Metarhizium anisopliae, brown planthopper, Nilaparvata lugens, identification, phylogenetic

analysis
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Table 1 Morphology of colonies and conidia of 15 Metarhizium isolates, screened and selected based on their highly
potential to kill brown planthopper and those of Metarhizium anisopliae, M. album, M. majus and M. granulomatis

were added for cluster analysis.

Colony morphology

Conidia morphology

LT
Isolates Size (length x width) 0
Shape Color Shape (days)
(um)
PB-01 circle dark green 5.7(5.3-7.1) x 3.1(2.5-4.0) cylindrical 3.7
PB-02 circle dark green 6.0(5.5-7.0) x 3.0(2.6-3.4) cylindrical 3.1
PB-10 circle dark green 5.5(5.0-6.9) x 4.0(3.6-4.5) cylindrical 3.8
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Table 1 (continued).

Colony morphology

Conidia morphology

LT
isolates Shape Color Size (length x widith) Shape (da;OS)
(Lm)
PB-19 circle olivaceous green 7.1(6.4-7.9) x 3.5(3.1-4.6) cylindrical 3.7
PB-28 circle olivaceous green 6.5(6.0-7.1) x 3.2(2.9-4.0) cylindrical 3.2
PB-47 circle dark green 7.0(6.5-8.9) x 4.3(4.0-4.5) cylindrical 3.7
PB-51 circle dark green 6.7(6.2-8.4) x 3.1(2.5-4.2) cylindrical 4.0
PB-71 circle dark green 5.6(5.0-6.1) x 3.0(2.4-3.9) cylindrical 3.2
PB-76 circle dark green 7.1(6.5-8.1) x 4.0(2.9-4.6) cylindrical 3.5
PB-95 circle olivaceous green 5.8(5.1-6.5) x 2.9(2.3-3.2) cylindrical 3.9
PB-101 circle dark green 6.7(6.3-7.1) x 3.1(2.7-4.1) cylindrical 3.6
PB-114 circle olivaceous green 6.4(5.5-6.7) x 2.8(2.0-3.9) cylindrical 3.9
PB-117 circle olivaceous green 5.8(5.0-7.1) x 2.7(2.0-3.2) cylindrical 3.3
PB-123 circle olivaceous green 6.5(5.8-7.5) x 2.2(2.4-2.6) cylindrical 3.4
PB-125 circle dark green 6.5(6.0-7.5) x 3.5(2.9-3.9) cylindrical 4.2
PB-75' circle olivaceous green 5.7(5.0-6.0) x 3.1(2.4-4.0) cylindrical 2.9
M. anisopliae® circle dark green 6.5(4.5-8.4) x 2.4(1.6-3.2) cylindrical
M. granulomatis® circle brown-gray 3.6(3.3-3.8) x 1.4(1.2-1.6) cval
M. majus’ circle olivaceous green 11.8(8.4-15.1) x 3.6(2.4-4.7) cylindrical
M. album® circle pale brown 5.0(4.0-6.0) x 2.0(1.5-2.5) ellipsoid

Saurces: 1/ Bunsak et al., 2023; 2/ Bridge et al. (1993); 3/ Driver et al. (2000) and Anderson and Trueman (2000);
4/ Nishi et al. (2011), Bischoff et al., (2009); and Anderson and Trueman (2000); 5/ Schmidt et al. (2017)
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Figure 1 Dendrogram presents the relationship based on morphological data of colonies and conidia of the 16 highly
potential Metarhizium isolates from Phetchabun province (PB) to control brown planthoppers. Metarhizium anisopliae
(M anisop), Metarhizium album (M album), Metarhizium majus (M majus) and Metarhizium granulomatis (M granul)

were added for cluster analysis.
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Figure 2 Phylogenetic tree (evolutionary relationships of taxa) obtained by neighbor-joining method with evolutionary
distance calculated by P-distance based on the alignment of 18S rDNA of 15 Metarhizium isolates and other 16 closely
related M. anisopliae and 2 outgroup species M. frigidum HM055448.1 and M. minus HM055453.1 The confidence
supporting number on tree branch calculated from bootstraps method with 1000 replications.
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