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Species Identification of Mealybug Genus Planococcus Ferris, 1950 based on

Morphological Character and Molecular Techniques
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Abstract

Mealybugs in the genus Planococcus Ferris, 1950, belonging to the family Pseudococcidae,
are sucking insects capable of causing significant damage to a wide range of host plants. These
insects are small in size, and many species exhibit similar morphological characteristics, making
accurate species identification difficult. This study, conducted between 2022 and 2023, aimed
to identify Planococcus species and their host plants in the Central, Northern, Northeastern,
Eastern, Western, and Southern regions of Thailand using both morphological and molecular
approaches. Specimens were collected from various agricultural crops and prepared as
permanent slides for morphological identification. DNA was also extracted and amplified using
primers targeting the cytochrome c oxidase subunit | (Cox1) gene. The obtained nucleotide
sequences were compared with reference sequences from the GenBank database to confirm
species identity. As a result, three Planococcus species were identified: Planococcus lilacinus
(Cockerell, 1905), Planococcus minor (Maskell, 1897), and Planococcus citri (Risso, 1813). This
study provides useful reference data and contributes to the development of clearer, more

accurate, and standardized methods for the identification of Planococcus species in Thailand.
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Figure 1 Field survey of mealybug in various agricultural areas in Thailand.

A. Sugar apple orchard
B. Cacao orchard
C. Banana orchard

D. Integrated Farming
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Figure 2 Slide - mounted adult female of the genus Planococcus, showing key

morphological characters used for species identification.
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1. Planococcus lilacinus (Cockerell, 1905) @oamassnu Williams (2004) fsreeuly F9an
2. Planococcus minor (Maskell, 1897) way  nsanwiluaded wmdesuds P, citri Aousanuld
3. Planococcus citri (Risso, 1813) #aa1nsiea s diwenmsiiies 2 sdawintu
104 YUnwazeAnT (2543) Tiftes 2 vlawiidu
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Key to species of genus Planococcus

Multilocular disc pore present on venter in medial area of abdomen, usually in single
to double rows across abdominal segment IV and posterior segment.

.......................................................................................................................... P. lilacinus (Cockerell)
Multilocular disc pore present on venter in row across abdominal segment IV and
posterior segment Or AarOUNGT VUIVA.......c.cuiiiiiieirirciecee et s 2
Venter of head with 6 oral collar tubular ducts or more than between antennae
.......................................................................................................................................... P. citri (Risso)

Venter of head with less than 5 oral collar tubular ducts or more than between

ANTENNAE oo

.................................................... P. minor (Maskell)

FuazeaLazanwzidAgyvaunaenlasazyiin
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Figure 3 Field observation of Planococcus citri (Risso, 1813), showing adults, immature

stages, and ovisacs on Clerodendrum sp.
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Figure 4 Microscopic view of Planococcus citri (Risso, 1813), showing key morphological
characters.
A. Antenna.
B. Oral rim tubular ducts located between the antennae.
C. Translucent pores on the coxa and tibia of the hind leg.

D. Multilocular disc pores on abdominal segment VI.
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2. Planococcus lilacinus (Cockerell,
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Figure 5 Field observation of Planococcus lilacinus (Cockerell, 1905).

A. Adults and immature stages of P. lilacinus on Ficus sp. (twig).

B. Adults and immature stages of P. lilacinus on sugar apple (Annona squamosa)

(twig).
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Figure 6 Microscopic view of Planococcus lilacinus (Cockerell, 1905), showing diagnostic
morphological characters.
A. Antenna.
B. Oral rim tubular ducts located between the antennae.
C. Translucent pores on the coxa and tibia of the hind leg.
D. Multilocular disc pores on the ventral medial area of the abdomen.
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dnuazAdeYiavauRdl §1WIU 1 § WieNnnd1  nieuinnIlagianizuiiandiui waziiuoy
naueigiznandundaniudnedda 18 @ vse  Uangdiuvies
36 nau wingngquil WuvugUnsIeduau 2 Wy WYems deevidl iseu nady §a13R uaglnld

Figure 7 Field observation of Planococcus minor (Maskell, 1981)
A. Adults and immature stages of P. minor on sugar apple.

B. Adults and immature stages of P. minor on durian.

Figure 8 Microscope view of Planococcus minor (Maskell, 1981); morphological characters.
A. Antennae.
B. Oral rim tubular ducts between antennae.
C. Translucent pores on coxa and tibia of hind leg.

D. Multilocular disc pore around vulva.
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Figure 9 PCR amplification of Planococcus with PCoF/LepR1 (mealybug universal primer). M

1 kb ladder, Lane 1 = Planococcus lilacinus, Lane 2 = Planococcus citri, Lane 3

Planococcus minor, Negative control (-) was ddH2 and Positive control (+) was

Dysmicoccus neobrevipes.

Table 1 Nucleotide sequence analysis of Planococcus samples amplified using the

mitochondrial CoxI gene with primer pair PcoF1/LepR1.

No. Code Scientific

name

Nucleotide sequence

1 PM1 Planocccus

ATCATTAAATGAATATATTCAACTAATCATAAAAATATTAGATTAATATACTTATTATTTGGATTTTGATC
TGGATTAATAGGTTTATCAATAAGATTTATTATTCGAATTGAACTAATAAATTTAAATAATAATTTTAATA
ATAATATAATTTATTATATAATAATTACTATTCATGCTTTTATTATAATTTTTTTTATAACTATACCTATC
ATTATTGGAAGATTAAGAAATTGACTCTTACCATTAATATTAATATCATCAGATTTAATTTTTCCTCGAT
TAAATAATTTTAGATTTTGATTATTAATTCCATCACTTATTTTAATAATAATAAATATAATATTATCTAAT
AATATTAATACCGGTTGAACACTTTATCCCCCTTTAATTAATCAAAATTTTATTACATTAAATTTTATTAT
TTTTTCTTTACATTTAAATGGGATTTCTTCTATTTTTAGATCAATTAATTTTATTTCATCAATTTTTATTA
TTAATAATAATAACTTTTTTTTAAATAATATTACT TTATATATTTGATCCATTATTATTACAACTATTTTA
TTAATTATTTCTATTCCAATTTTATCAAGAGCAATTACTATAATTATTTTAGATAATAATCTTAATATAAA
TTTTTTTAATCCATTAGGAAATGGTAATCCAATTTTATATCAACATTTATC

ATCATTAAATGAATATATTCAACTAATCATAAAAATATTAGATTAATATACCTTTTATTTGGATTTTGATC
TGGATTAATAGGTTTATCAATAAGATTTATTATTCGAATTGAACTAATAAATTTAAATAATAATTTTAATA
ACAATATAATTTATTATATAATAATTACTATTCATGCTTTTATTATAATTTTCTTTATAACTATACCTATC
ATTATTGGAAGATTAAGAAATTGACTTTTACCATTAATATTAATATCATCAGATTTAATTTTTCCCCGAT
TAAATAATTTTAGATTTTGATTATTAATTCCATCACTTATTTTAATAATAATAAATATAATATTATCTAAT
AATATTAATACAGGTTGAACACTTTACCCTCCTTTAATTAATCAAAATTTTATTACATTAAATTTTATTAT
TTTTTCTTTACATTTAAATGGAATTTCTTCTATTTTTAGATCAATTAATTTTATTTCATCAATTTTTATTA
TCAATAATAATAATTTTTTTTTAAATAATATTACTTTATATATTTGATCTATTATTATTACAACTATTTTA
TTAATTATTTCTATTCCAATTTTATCAAGAGCAATTACTATAATTATTTTAGATAATAATCTTAATATAAA
TTTTTTTAATCCATTAGGAAATGGTAATCCAATTTTATATCAACATTTATTTATTA

minor

2 PC1 Planoccus
citri

3 PL1 Planoccus
lilacinus

ATTATTAAATGATTATATTCAACTAATCATAAAAATATCAGT TTAATATATTTACTTTTTGGATTTTGATC
CGGTTTAATAGGATTATCAATGAGATTTATTATTCGAATTGAATTAATAAATTTAAATAATAACTTTAAT
AATAATATAATTTATTATATAATAATTACTATTCATGCTTTTATTATAATTTTTTTTATAACTATACCAAT
TATTATTGGAAGAATAAGAAATTGATTATTACCATTAATATTAATATCTTCAGATTTAATTTTTCCTCGAT
TAAATAATTTTAGATTTTGATTATTAATTCCTTCATTAATTTTAATAATATTAAATATAATTTTAATAAAT
AATATTAATACGGGTTGAACTTTATACCCTCCATTAATTAATCAAAATTTTATTACATTAAATTTTATTAT
TTTTTCATTACATTTAAATGGAATTTCTTCAATTTTTAGATCAATCAATTTTATTTCATCAATTTTTATTA
TTAATAATAATAATTTTTTTTTAAATAATATTTCTTTATATATTTGATCAATTATTATTACTACAATTTTA
TTAATTATTTCTATTCCTATTTTATCAAGAGCAATTACTATAATCATTTTAGATAATAATTTAAATATAAA
TTTTTTTAATCCTTTAGGAAATGGTAATCCTATTCTCTATCAACATTTAAAT
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Appendix 1 Diagnostic morphological characters separating Planococcus citri and Planococcus

minor, based on six characters described by Cox (1989).

Character Value Score
0-3 0
1.Number of ventral oral - collar tubular
4-13 10
ducts on head
14 - 35 40
- 0
2.Number of ventral oral - collar tubular 3 7 0
ducts adjacent to 8" pair of cerarii
8-30 40
3 Tubular ducts present between 2" and
. B ) absent 0
3™ cerarii on head on at least one side of
present 10
the body
4 Number multilocular pores behind 0-6
front coxae 7-12
1.00 - 1.07 0
5.Ratio length hind = tibia + tarsus to
1.08 - 1.17
length of trochanter + femur
1.18 - 1.30 10
6.Width of row of ventral multilocular Single row 15
disc pores on posterior margin segment Intermediate 5
of VI Double row 0

Note: Character descriptions follow Cox (1989).
Value = number/ratio/absent/present and width of each character.

Score = rating at each level and character.
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