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Laboratory determination of the biological activity, and preliminary
investigation of the field application potential, of the sex pheromones
of the cotton mealybug (Phenacoccus solenopsis)

WANG Li-Kun'™ LUO Jia-Yao' QIU Zi-Xuan' QIAN Ming-Rong' LU Yao-Bin*""
(1. Key Laboratory of Pollution Exposure and Health Intervention of Zhejiang Province, Zhejiang Shuren University, Hangzhou
310015, China; 2. State Key Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety of Agro-products,

Institute of Plant Protection and Microbiology, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract [Aim] To investigate the chemical communication mechanism by which the sex pheromones of Phenacoccus
solenopsis Tinsley attract males, and thereby provide a scientific basis for developing sex attractants for the environmentally-
friendly control of this pest. [Methods] Laboratory bioassays and field trapping experiments were conducted to evaluate the
attractiveness of different doses of sex pheromone to male P. solenopsis. The efficacy of various lure doses was also compared
under field conditions. [Results] Laboratory bioassays showed that doses of 20 pg and 40 ug were highly attractive to males
(P<0.01). Field trapping experiments further demonstrated that most males were captured with a dose of 40 ug. [Conclusion]
These results identify the most effective dose of female sex pheromone for trapping male P. solenopsis, thereby providing

important evidence for the development and application of sex attractants for this pest.
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Fig. 1 Response of Phenacoccus solenopsis adult males
to different concentrations of sex pheromone
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X g
(P> 0. 05, x* test).
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Fig. 2 Trapping efficiency of different doses of the
synthetic sex pheromone of Phenacoccus solenopsis
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Data are presented as mean + SE. Different letters above
bars indicate significant difference (P < 0.05, LSD test).
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Fig.3 Trapping efficiency of different colors of sticky
traps on male Phenacoccus solenopsis
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ZESMEE (P<0.01, LSD K% ).
Data are presented as mean + SE. Different letters above

bars indicate extremely significant difference
(P <0.01, LSD test).
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R PEAR B 2R A0 SR el v R oy i e e 50 2 B
WD, 3 AR TP AEBLHE 44 ( Mating disruption
index, MDI ) i5%| 80%; Cocco %5 (2018 ) |
PEE B ZEITRE T 3 AEREA R Planococcus
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XHE MY Planococcus longispinus FIREHE K iy
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oy W P 5 3R T e A 7 15 4 P e B A AL (Y
FIE AR . SR (1R 10 pg) WS35
YEHIAN .35, 78 20-60 pg JU[F N RIS 35 2 )
BERBIESCR, Hd 20 f140 pg ikFIH 0
K5 BRI, Y5 EE— 2D E] 80 H1 100 pg
BF, FHATEMERI TR, 25 AR 76 H a1
WSEge, A P B R B R —
FI5IAEER, Hrb 40 pg/if Ak B A5 B o
B, M (27.00£4.04) Sk, 80 Fl 100 pg AbHH[F]#
AR B SR 5 |56 M X 5 3 N TSR 1Y
SR —F SR, TR, ENEER
H 20 pug & ORI B E WG HAEEN, HH
A 40 pg FI AR Y (HAE H E 5L 5 40 pg
FIEPIFHEVE ST 20 pg FlaE, X—flE-
S B 2R 1) 22 S v BB S T E P S 5 P ) S
PR 37 Z R ] FEZ N Y BURRSE
M T Z AR RS, TR s Ak
P, FERARU S 8O XLk
T MR PR A T Sy T2 S Bl X R R B AR 1Y
FEPE RN 5 A H IR Y, 5 BRI
TSR GG R, TR . IREE L IR DL AR
TR L SE Z R B R I RIVETR , B —
AN BEFE RS AT 1m0 28 A B AN S SR P . Rt
HAFMET, WEnE R RAE (40 pg) AIHE
FRAETTE | ARG AE S, NITTE R Y
23 (30 W 5 | B 22 e, PR A S B g5 Al A
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BRI L S, Tabata Fil Ichiki( 2016 )
EENAEYIE A, & WAk m G
BN HE R BA WG R, AR AR KA [R5 i)
B 1 LA o ASTIT ST A FE TR ESCE i e PR B R
AN AR T HES T, KU 40 pg/
VO M AR T Bk AR ) FH (R R

(AR AR, AR h R S (5 B
RAE WA L g P R B A - RS
P AR K WY Delottococcus aberiae WIHF5T 45 51
HHRRLZ AL ( Gavara et al., 2025 ) . GUFIE A,
AR PN AR R 1 1 8 2R ) B HIGH  HiF HR0R
BN CR, RABHIXER 0.4-40 pg/d, #
i B A A N, IR PR T
JEAZ A A N PR AL, PR TE R AT AT RE
RAAETEEACEL TR . AR SRR,
80 F1 100 pg il AL FR B AR T 40 pg &b
B, H % N S50 X R 4 AL B Y A ) e AN
¥, XHHE TFEmET MR, Bk, 78
PRZ b E(S BB Y H ) 0 H A, IRE ) &
SRR BT, A BRI T S B R 24
A TR EMNFMAFEAEEE L X—K
R PSR 7 i B A B A TR HE T N 4
M T A S UK

TEE AR O B T, AL T
o W R R AR A (S B RO FR
2R A OO | 45 SR R B R SRR
IR0 T HEARURT I MR, 1 Bk S 2 s o e UK
B A BRI X — IR DN R R
LT Th A B AR . B AR B a5 A
ARG HOIEEZ 88 DG BUBE B UIAR G, AN
B 2 05 K B O™ AR S TR )
( Donners et al., 2018 ) . {04k B HGH # 7E
550-590 nm 1< 7 Bl A RAT B B S SR X —
BB 52 R H R R AR o BF5E R
B, wpde . fyml, npwf . gt iesE 2 A E R
HO 0 B BOR R, DB RS R AR
Ay 3 6 e [ W RO S ) TR 2 B ( Bian
etal., 2016) .

Ak, AT EEH E R A, YEEERBERTE
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Foy g Shy TR ) e e L R L, MRS AR S T
ZESFARR, HEHE T e 28R E , MEHA —
X, BERE A AT, miME R R T AN e A
KH, WERCHUE S G O, RSO,
ANRERAT (RZHS, 2011) o Wik, FIAHESE
AR (R R R BOR TR, s dvEE R R
AR AR, R0 e U TR, R i T ok
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PEATER G Wi PR IR S

SE ik (References)

Afzal M, Shad SA, 2016. Characterization of Phenacoccus
solenopsis (Tinsley) (Homoptera: Pseudococcidae) resistance to
emamectin benzoate: Cross-resistance patterns and fitness cost
analysis. Neotropical Entomology, 45(3): 310-319.

Ballesteros C, Romero A, Castro MC, Miranda S, Bergmann J,
Zaviezo T, 2021. Mating disruption of Pseudococcus
calceolariae (Maskell) (Hemiptera, Pseudococcidae) in fruit
crops. Insects, 12(4): 343.

Bian L, Yang PX, Yao YJ, Luo ZX, Cai XM, Chen ZM, 2016.
Effect of trap color, height, and orientation on the capture of
yellow and stick tea Thrips (Thysanoptera: Thripidae) and
nontarget insects in tea gardens. Journal of Economic
Entomology, 109(3): 1241-1248.

Cocco A, Muscas E, Mura A, Todice A, Savino F, Lentini A, 2018.
Influence of mating disruption on the reproductive biology of the
vine mealybug, Planococcus ficus (Hemiptera: Pseudococcidae),
under field conditions. Pest Management Science, T4(12):
2806-2816.

Donners M, Grunsven RHAV, Groenendijk D, Langevelde FV,



- 1052 -

R HEE 2R Chinese Journal of Applied Entomology 63 %

Bikker J, Longcore T, Veenendaal EM, 2018. Colors of
attraction: Modeling insect flight to light behavior. Journal of
Experimental Zoology, 329(8/9): 434-440.

Gavara A, Zarzo M, Bargues JM, Vacas S, Fuertes IN,
Navarro-Llopis V, 2025. Modelling response of Delottococcus
aberiae (De lotto) male captures to pheromone emission rates.
Pest Management Science, 81(12): 8543—-8551.

Hogg BN, Cooper ML, Daane KM, 2021. Areawide mating
disruption for vine mealybug in California vineyards. Crop
Protection, 148: 105735.

Mansour R, Belzunces LP, Suma P, Zappala L, Mazzeo G,
Grissa-Lebdi K, Russo A, Biondi A, 2018. Vine and citrus
mealybug pest control based on synthetic chemicals. Agronomy
For Sustainable Development, 38(4): 20-37.

Ma J, Hu XN, Liu HJ, Liang F, Zhao JP, 2009. Phenacoccus
solenopsis was found on Guangzhou. Plant Quarantine, 23(2):
35-36. [HhiR, WSAAE, XUMEES, BEWL, EXAGME, 2009. JTIHER
F L RIIRRA. FYKRE, 23(2): 35-36.]

Shashank DU, Sujatha GS, Teja KSS, Hema AP, Mishra R, Abinaya
S, Shewta K, Kumar GA, 2024. A comprehensive review of
advances in semiochemical exploitation for insect pest
management. Journal of Advances in Biology & Biotechnology,
27(9): 845-863.

Slavkovi¢ F, Bendahmane A, 2025. Plants, Pollinators and
Pheromones: Promises and lies of semiochemicals. Plant, Cell &
Environment, 48(9): 6865-6873.

Souza JP, Bandeira PT, Bergmann J, Zarbin PH, 2023. Recent
advances in the synthesis of insect pheromones: An overview
from 2013 to 2022. Natural Product Reports, 40(4): 866889.

Spodek M, Ben-Dov Y, Mondaca L, Protasov A, Erel E, Mendel Z,
2018. The cotton mealybug, Phenacoccus solenopsis Tinsley
(Hemiptera: Pseudococcidae) in Israel: Pest status, host plants
and natural enemies. Phytoparasitica, 46(1): 45-55.

Sullivan NJ, Bell VA, Butler RC, Wallis R, Ramesh R, Reddy DS,
Twidle AM, Bunn B, Unelius CR, Manning LM, Suckling DM,
2023. Developing a mealybug pheromone monitoring tool to

enhance IPM practices in New Zealand vineyards. Journal of

Pest Science, 96(1): 29-39.

Tabata J, Ichiki RT, 2016. Sex pheromone of the cotton mealybug,
Phenacoccus solenopsis, with an unusual cyclobutane structure.
Journal of Chemical Ecology, 42(11): 1193-1200.

Urbina A, Verdugo JA, Lopez E, Bergmann J, Zaviezo T, Flores MF,
2018. Searching behavior of Cryptolaemus montrouzieri
(Coleoptera: Coccinellidae) in response to mealybug sex
pheromones. Journal of Economic Entomology, 111(4): 1996—
1999.

Wang C, Chen F, Lu YY, 2014. Study on the male fecundity of an
alien invasive pest, cotton mealybug Phenacoccus solenopsis
Tinsley (Hemiptera: Pseudococcidae). Journal of Environmental
Entomology, 36(5): 661-666. [T#8, 475, K, 2014. ok
A SRR I RS RE I WFSE. BREE R IR AR, 36(5):
661-666.]

Wang YP, Wu SA, Zhang RZ, 2009. Risk analysis of invasive pest
Phenacoccus  solenopsis in  China. Chinese Bulletin of
Entomology, 46(1): 101-106. [EHiF, =42, 5KkiEE, 2009.
AR SR S AR T o B XU 23 A B HURIR, 46(1):
101-106.]

Wu SA, Zhang RZ, 2009. A new invasive alien pest threatening
cotton production, Phenacoccus solenopsis. Chinese Bulletin of
Entomology, 46(1): 159-162. [ =42, kiR, 2009. @i
TEA = IR AR & —— R4k, RHUIR, 46(1):
159-162.]

Xu LZ, Wang L, Liang GW, Chen L, Lu YY, 2016. Sexual selection
in male mealybug Phenacoccus solenopsis and daily mating
activity. Journal of Environmental Entomology, 38(4): 680—684.
(R RAE, £, B30, Bror, BikER, 2016. Aidbmmiiing
Ot fE B P e R e H ASBE T . PRI R IR SRR, 38(4):
680-684.]

Zhu YY, Huang F, Lu YB, 2011. Bionomics of mealybug
Phenacoccus solenopsis Tinsley on cotton. Acta Entomologica
Sinica, 54(2): 246-252. /K5, HIY, BER, 2011. $kR4h
I EEYIAERREDTSE. R, 54(2): 246-252.]

Zou Y, Millar JG, 2015. Chemistry of the pheromones of mealybug
and scale insects. Natural Product Reports, 32(7): 1067-1113.



