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Phenacoccus solenopsis in Huizhou

WU Fuzhong', WU Shenghan®, WU Yuetong®, LIU Zhihong*
' Shenzhen City Polytechnic ( Shenzhen Institute of Technology) , Shenzhen, Guangdong 518116, China; *Affiliated School of
Huizhou University , Huizhou, Guangdong 516007, China; *Agricultural Technology Promotion Center at
Huicheng District Huizhou City, Huizhou, Guangdong 516001, China

Abstract: [ Aim] To investigate the occurrence and invasion source of Phenacoccus solenopsis in Huizhou, an important invasive
pest that invaded China in recent years. [ Method] In this study, we investigated the infestation of P. solenopsis in Huizhou on col-
lected samples using morphological identification, DNA extraction, and PCR amplification to analyze its sequence homology, genetic
structure, and phylogenetic relationship with bioinformatics software. [ Result] There are 43 species of host plants in 15 families in
Huizhou, which include potatoes, vegetables, and other economically important crops. Four haplotypes exist in the mitochondrial CO
I gene sequence, which were compared in the GenBank database. The sequence similarity reached 100% , and the genetic distance
between populations was 0—0.029. The genetic distance between the Huizhou and American populations was large, whereas the ge-
netic distance between the Huizhou and other populations was small. A phylogenetic tree showed that the Huizhou and Pakistani pop-
ulations clustered together in one group. Based on the genetic distance and phylogenetic tree data, it was speculated that P. solenop-
sis in the Huizhou area may have originated from Pakistan. [ Conclusion] The mitochondrial CO I gene could quickly and accurately
identify the invasion source and phylogenetic relationship of this insect, providing a scientific basis for monitoring the occurrence and
precise control of this insect in potato and vegetable areas in Huizhou.
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Table 1 Hosts and damage degree of P. solenopsis in Huizhou

# EERES AR f& 55 BE A
Family Hosts Life form Damage degree Habitat
H2ER} Malvaceae $kZ& Hibiscus rosa-sinensis #EK Bush +++ N Park
TEFKZE Abelmoschus esculentus —AFEA B Annual herb +++ 4¢3% Farm
AME Hibiscus syriacus #EA Bush ++ e Park
LPNF Melochia corchori folia JINE A Subshrubby herb + T Wasteland
IRAG Hibiscus sabdariffa —AFEA: R Annual herb ++ T Wasteland
il Solanaceae PEELAN Lycopersicon esculintum —4EERIZR Annual herb +++ 4437 Farm
IHEREE Solanum tuberosum —4EAE R Annual herb +++ 4¢3 Farm
Hl A Solanum touvum H#EAK Bush ++ FitHL Wasteland
B Capsicum annuum —AEA: R Annual herb ++ K3 Farm
T Solanum melongena —AFEA R Annual herb ++ 4437 Farm
JeFE Solanum nigrum. —AFEAFA Annual herb +++ it Wasteland
S 8¢ % Datura stramonium —A4FEA ¥R Annual herb ++ FieHh Wasteland
2GR} Asteraceae WE Artemisia argyi ZAEERIR Perennial herb ++ 4 Farm
& H Xanthium sibiricum —AFEAFEA Annual herb ++ St Wasteland
1 H % Mikania micrantha ZAEH KUK Perennial herb ++ T H Wasteland

KAHLEL Chromolaena odorata ZAFEH: B Perennial herb + FiHh Wasteland
INZETE Erigeron canadensis —AFEA B Annual herb + T Wasteland
— 541 Emilia sonchifolia —AEA: 7R Annual herb + FiH Wasteland
G NEFT Synedrella nodiflora —AEA A Annual herb ++ FiiHh Wasteland
FLAE L Tagetes patula —AFEAFOA Annual herb + FieHh Wasteland
3L Ineris polycephala ZAEAE AR Perennial herb T Wasteland
KB Ambrosia artemisiifolia —A4EHEFAR Annual herb T Wasteland
W3 Wedelia chinensis Z 4R iR Perennial herb ++ N E Park
ER-28%% Aster subulatus — A A Annual herb ++ FiHh Wasteland
2 Parthenium hysterophorus —4EERIZR Annual herb ++ FicH Wasteland
#i R} Cucurbitaceae B\ Cucurbita moschata — A ¥ Annual herb ++ K3 Farm
A JK Benincasa hispida —AFEA R Annual herb K3 Farm
5 )N Momordica charantia —AFEA B Annual herb 4¢3%) Farm
221 Luffa aegyptiaca —AFEAFA Annual herb 4437 Farm
JiEFERF Convolvulaceae 233K ipomoea aquatica — A A Annual herb ++ K3 Farm
T8 Ipomoea batatas W FBEA Grass vine +++ K Farm
ZE4 Pharbitia nil —AFEA: B Annual herb ++ N Park
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Family Hosts Life form Damage degree Habitat
MIEHIF) Nyclaginaceae  —fAMF Bougainvillea spectabilis WEA Bush + A Park
SHEH] Mirabbilis jalapa —AEAE R Annual herb + S Park
JEIEF} Labiatidae — 4T Salvia splendens LA B Perennial herb + UNT RIS
FEHAR} Sterculiaceae FEHA Firmiana platanifolia Fr A Arbor + N Park
SRl Portulacaceae D5 Portulaca oleracea —4FEAFA Annual herb + K3 Farm
PRl Rubiaceae BB EE Psychotria prainii #EAK Bush + Fi b Wasteland
IEL Cycadaceae B Cycas revoluta F*A Arbor + N FE Park
R} oganiaceae 2B} Buddleja asiatica K Bush . 5P Park
T} Leguminosae Jii 5. Lablab purpureus —4F A KL B A5 Annual ++ 43 Farm
grass vine
KAl Euphorbiaceae BYIE Euphorbia hypericifolia —AFEA B Annual herb ++ Jii i Wasteland
2Bl Rutaceae W% Citrus reticulata #EAK Bush + B Orchard

WA ZF EREY R R 10 SLDUF (F 10 k) AR EEFE, DL+ 3R, iR B 10~30 (7 30 k) M h SR fEE LI ++7 FoR,

kR RT 30 KA E , A +++7 TR,

The number of female adults of mealybugs in each host plant was less than 10 (including 10) ,between 10 to 30 (including 30) and more than

30, which was considered as mild harm, moderate harm, serious harm, and marked as "+" ," ++" and " +++" | respectively.
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F1) WY FE 41 5 NCBI Al BOLD #5408 JE k47 He
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Table 2 The genetic distances among various populations of P. solenopsis

i Frs KP745303 KJ187567 KJ187589 KJ187578 KP745307 KF878065 KJ187583 EU267210 KF359477 KF878049
No. Accession No.

1 KP745303-California -

2 KJ187567-Fujian 0.010 -

3 KJ187589-Yunnan 0.008 0.001 -

4 KJ187578-Guangxi 0.010 0.000 0.001

5 KP745307-Pakistan 0.010 0.000 0.001 0.000 -

6 KF878065-Huizhou 0.010 0.000 0.001 0.000 0.000 -

7 KJ187583-Hainan 0.010 0.000 0.001 0.000 0.000 0.000 -

8 EU267210-Arizona 0.025 0.029 0.028 0.029 0.029 0.029 0.029 -

9 KF359477-India 0.008 0.001 0.000 0.001 0.001 0.001 0.001 0.028 -

10 KF878049-Vietnam 0.008 0.001 0.000 0.001 0.001 0.001 0.001 0.028 0.000 -

N
(M)

KRB IBE SHEEST

16 Z4RZ 4R cOl FEH P 3 4 4~
FAEAY R AR g AP v AL 2 A
B PRZMMIN AR 2SI S S 1~23, 11

i R ZREPEFE R H, M 0.40000 ~0.75833 /%1 IR £
FEPE P, 0.00054 ~0.01469 , 8% H 1R - 44 2% 5L k
4 0.40000 ~ 10.80000, Taijima’s D i 0.62686,
Gt o RIAK RGN ZEF AR E (£ 3),
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Table 3 The analysis of haplotype and nucleotide diversity for CO I gene of P. solenopsis

FRHUR  ZAIENACS) o PROBHIG,) BRREII(P)  BIMESERKG) D
Population Polymorphic HEs Haplotype Nucleotide Average number Taijima’s
; Haplotype - o o
code sites diversity diversity of nucleotide differences test
USA 18 2 0.60000 0.01469 10.80000 /
Southeast Asia 1 2 0.53333 0.00073 0.53333 /
China 1 2 0.40000 0.00054 0.40000 /
Total 23 4 0.75833 0.01088 8.00000 0.62686 "

Y (P<0.05)
*+ Significantly different at 0.05 level.
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B P. solenopsis-AB4996969-Pakistan

QO P. solenopsis-KJ187567-China: Fujian
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B P. solenopsis-KP745306-Pakistan

® P. solenopsis-KC985430-India
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@ P. solenopsis-KC878049-Vietnam

A\ P. solenopsis-KP745303-USA: California

9 -IA P. solenopsis-JN112802-USA: California
A P solenopsis-EU267208-USA: Arizona
A P solenopsis-EU267209-USA: Arizona
o A P solenopsis-EU267210-USA: Arizona

O D. neobrevipes-KJ187528

0.05

El1 HRBEBHE N REXEH
Fig.1 NJ phylogenetic tree of P. solenopsis
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