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Biological characteristics of the solanum mealybug, Phenacoccus solani

( Hemiptera: Coccoidea) , on seven succulent plants
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Abstract: [ Aim] The solanum mealybug, Phenacoccus solani ( Hemiptera: Pseudococcidae), is an
important invasive insect pest on succulent plants newly discovered and recorded in China in recent
years. This study aims to ascertain the differences in the survival and reproduction of P. solani on

different succulents and its potential damage in China. [ Methods] Seven representative succulents of
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seven genera of Aizoaceae, Crassulaceae, Liliaceae, and Portulacaceae, including Sempervivum tecrum,
Aeonium arboreum, Cotyledon tomentosa, Graptopetalum paraguayuense, Lithops pseudotruncatella,
Anacampseros telephiastrum and Haworthia cooperi var. truncata, were chosen as host plants to cultivate
P. solani in an environmental chamber (25 £ 1°C, RH 70% 5% , and photoperiod 14L: 10D). We
observed and recorded the biological characteristics of P. solani on these host plants, built the
experimental population life table, and surveyed its occurrence in the succulent plant production
greenhouses in Hangzhou, Jiaxing, Huzhou and Jinhua cities of Zhejiang Province, eastern China.
[ Results] P. solani could not complete the growth and development on A. telephiastrum and H. cooperi
var. truncata, but could complete the whole life cycle on the other five succulents. The 1st and 2nd
instar nymphs of P. solani had high mortality rates, but almost all the nymphs after the 3rd instar could
develop into adults and reproduce. P. solani fed on A. arboretum and G. paraguayuense had the lowest
mortality rate, the highest oviposition amount and the highest egg hatching rate of F, generation. In
contrast, P. solani on C. tomentosa and L. pseudotruncatella had the highest mortality rate and the lowest
oviposition amount and egg hatching rate of F, generation. With respect to the life table parameters, the
net reproductive rate, intrinsic rate of increase and finite rate of increase of P. solani on A. arboretum
and G. paraguayuense were the highest, and the population doubling time on the two succulent plants was
the shortest. However, the net reproductive rate, intrinsic rate of increase and finite rate of increase of
P. solani on L. pseudotruncatella and C. tomentosa were the lowest, but the population doubling time on
the two succulent plants was the longest. Greenhouse survey revealed that P. solani had different levels of
occurrence on 87 succulent species of 24 genera of 5 families ( Crassulaceae, Aizoaceae, Cactaceae,
Liliaceae and Portulacaceae). [ Conclusion] Among the seven succulent plants tested, A. arboretum and
G. paraguayuense are the most suitable plants for the growth, development and reproduction of P. solani,
followed by S. tecrum. The 1st and 2nd instar nymphs are the key stages for control of P. solani. This
insect can feed on various succulent species and be transferred widely, easily resulting in its spread and
outbreak. So it is necessary to attach great importance to its potential risks in the introduction and
cultivation of succulents.

Key words: Phenacoccus solani; growth and development; reproduction; succulent plants; host plant;

greenhouse ; experimental population life table

A 5 48 8 Wy Phenacoccus solani J& >F ¥ H
( Hemiptera ) #3 Wi £l ( Pseudococcidae ) 4% ¥y W /&
Phenacoccus , fg - 1908 47 52 = il A 45 JE IEJH (1)
3% Malva sinensis Fgf & P, 1918 SRR KI5 3k
FES (Ferris, 1918) , iZH2F FIEHE) ™, HETE #
A FAEWA 40 B, 101 AN m W LY R 2R 7 131
FLL L (Carter, 1960; Ben-Dov, 1994 [ #U{M %,
2002 ; Williams, 2004 ; Ben-Dov et al., 2005 ; Gautam
et al., 2007 ; EIIANE =4, 2009 ; Chatzidimitriou
et al., 2016 ; Germain et al., 2016 ; Guzmdan-Kantdn et
al., 2017; Z=RUE4F, 2018) , Horpfudh 2 N4 2 Fh
WLFAEY) (Dewer et al., 2018) 442 ( Mazzeo et
al., 1999) AIH B ( Williams et al., 1985) 4L 554E
Yo asaiiiy B o A T RR B AN Z S &R
M ( Mckenzie, 1967; Williams et al.,1985; Ben-Dov

et al., 2005 ; Culik and Gullan, 2005 ; Kaydan et al.,
2008 ; Beltra and Soto, 2011) , 1999 4, Fk[E & V5 #h
DT U A i iy, 9 A A A 4 B 14 Ff
(BRIBURAE, 2002) , 2008 4, £7 75 40 ¥y W 56 J5 7E 8T
SEAIE RO (R =4, 2009) , % F 3
K31 ALY 69 FiAEYY, 4245 655 AL B R B
M HEE R A 2 R SOKCR A2 A
AT DL L A R 2 XS b
HRAJE 55 45 (2019 ) BF5E, 3 R 40 X 34 8y 7
ARy i AR I, A BT S 8, Iz U0,
A WUE R KB IR E SR, B LRI K
A1 HRAR R M AR TR S W8 A U A A )
(FBITFT4E, 2015) o

AR TS B AR, 2T 2 ) 2
HEEFEZ —, TERENEING B FEAE. T
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BOCSEM T Z AR E O 2R BRI T A
g (5o i B R IR K R, 2015) , 25 A1 G
PN NS s iR 2R e S = 91 A Y ) IS N K £
HBPTAG Arms A 1 3 A AR XU, LA B i O
WLBRE Y16 T TN TR A ar i e 5 R
AR SR SR 4 BT R T M2 A L
WA KT AT B ARt T T R
T, R s PN S G bR A i o, O LA W VT AL
a6 HIIN |4 A6 55 1 1Y) 22 R AR RO v i R AR
THOLBERT TR A BIFSTAE SR A A mr 4B i AN
[ 22 L) L B3 PR 22 e, TR AR 2 AR ) b
(4 K HE AR DL BAT T AR T, o R AP AL A R ]
A AR KU, Bz i BB (i A

1 #R5HE

1.1 #iRRESHFEEY

S PP 8 A kA W Dl S8 = T 2017 4R
SNSRI, ROk B TAUMN 0/ 2 HE
W TAEEF/AFE AL IR Z R A A1 4L Lithops spp. o
AeFF MPRE DT YN D5 B ZE Solanum
tuberosum , FRREIEFRAEN TS (U TLFEE (AR
APBRZF], RTOP430B) o, 1] 37 45 F: I 25 +
1C ,FHXBE 70% +5% , W 14L: 10D, =W
ST 2018 4 5 - 12 AR E TR AR A A Fl
B AR A )2 A A S0 % S o

S50 v e FH B AF S AR Y UL B 0 22 Y
T, ok BACMN 08 2 WA Y) TAE % F 5 240687 2)
SO Z AR ZABRAF A4 BT & T B SRR
KA E Sempervivum K HFE S, tecrum FE AL E B
Aeonium BAIEIR A, arboretum SRIEERJE Cotyledon BE
HET C. tomentosa K4~ BLJE Graptopetalum i fili F
G. paraguayuense , 3¢ 25 B4 A 6 J& Lithops il & L.
pseudotruncatella , By T} B WK B & Anacampseros ¥
HZWRE A telephiastrum, I X B &R+ %R
Haworthia i E5§& H. cooperi var. truncata,
1.2 AFEMNETHZHENEINERKLZE.F
AN EIEE R W 52

KA FREAM IR 1 Sk AGE W AR R
g (4 om, 5 S5 em) , & A 55 200 H 28HHY
2b, T KOTEB7 IE A W ki . &Pl
Z WY R RO, B 2 N SR AR DT
30 Sk wE JUT T, B e R AR 24 b
UG R RE2 d WA 1 R, R MURAET:, JF 48

A R B ST A5, DL B BEE R 3 k., [F)
I, B AL HBC b 3 Bt ) 57 9 0 7 4 0 1 ) P K
4140 3,52 d HEAH IR, IF N F ARERIBE L
THG, Geit ¥, AU He 50 R R B Al 1) B S
HEAT BAERRE TS . DA b S0 i A v R e B
F, MRSFI B BB
1.3 ARGEMNIHRMBEGRET

HRIEAF 2 Y EAAssdi i A K &k B
B ) ST S KA 2 A 0 A e S 0 A R A i R
SLER RS E AR IR A T . AR HOHE AKX TR
(X, 2008 ) TR R,y = X1, F- AL ]
T=3%(xlm,)/E(lm,), WESEKFEr, =InR/T,
JARRBE R AR A = e, BRG] DT = 1n2/r, 5 X
o KonHE— € AR 3 I RR 1, Ko AT — A
TRAE o WITR) N B AE TG 38, m, R TE o 3] ) 5 HE
WEXL
1.4 REEHDIHEARARENNNEERRLEE

2017 4£ 10 H %2019 4£ 10 A, KATEHRILA 1E
IR 53 2 BE BN T AR X E A A 9N
2 T X ARG S P 223, 5 2 T SR 2 A
bel 25, AN T R4 DX/ N R D bl LA S T 2 1%
TR EEAR Y555 22 AL AR 5 RN, %A o 45 3 i
TEANE Z AR b & AR S LA T T 4, LU/
(6 cm x 6 cm) FPAE Y 22 AP O 32 20 A X 4
PERAFRBE 4 WL (D R REER A (<10
KR B R A (11 ~ 30 Sk/Rk ) R B R AR
( >30 k/BR) 4 ASFGL, X5 A0 755 40 by Wi e K 35
W R A A L AT T IR o SR B,
1.5 HiEsHh

XA FRARTE T Fh 2 AR ERRET R Kk
B O S A AT 00 B S , H SPSS 4k
f4(SPSS17.0, SPSS Inc., £ HEH) M HILT-R . AT
Dt BREE A, AR IR EAL R S G T S oy
#r, AR Z J7 225781 (one-way ANOVA) Turkey X
BXARR Z MY LA s i e TR KB
] IR A F ACBRIEAL AR AR AT 22 S L T LA
(P<0.05),

2 #HR

2.1 AREMMETHEAEY ENER EKE
BMEEER

2.1.1  fEIEIEOL A sR 4R B I AE 7 Fp 2 A 1)
FEIETEBLANZE 1 TR . A i M IR TERA R 2 IR 5 Al
10 8 AN RE S8 A A A, o R A
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ERAIE 1 i HUN AR T, AR 2 T B
PR ITE 2 I IR AT AR I AR I
i S M2 PYAE Y b3 R] S8 e U A A AR
FIEIE I L ) A TG R dRe e, 2972 70% s A
R 2 R B TR T R R T b R A R AR,
40.00% ~47.18% , ARG R R .3 4 L >
2 WA IR > 1R L R AR A AR AR R AR
Anbig i HUAE TG A d g, HOR (R T U ih &

(1 1l s (P < 0.05) 5 JUED BRI I A4 1 75 20 o 0t
(1 2 e SR R e e, OOEE il T MIRR 11 2 0%
AT RBUR  (ERB B 225 (P >0.05) ; U
5 MZ Y LAY 3 A AU H AT RN
5.75% , Hex 4 Fh B30 00 % TR 2 W5 FIG
Eir LGRA AR AR B e 2 oy U kT,
DA A RA R AT B A0 AL i R 1 45 R AN 2y
B, AAETI 51 S Fh 2 AR L kAT o

x1 AGHEHNARRAERET HESAEY ENEETE(%)

Table 1 Survival rates ( %) of different instar nymphs of Phenacoccus solani on seven succulent plants

EER L7 1 Hudb) 2 e iy 3 e Bl A Hulb)

Host plants Ist instar 2nd instar 3rd instar Whole nymphal stage
i £ #% Haworthia cooperi var. truncata - - - -

WA Z WS Anacampseros telephiastrum 11.67 +6.01 d - - -

i Lithops pseudotruncatella 55.00 £5.77 ¢ 72.78 +4.58 a 100.00 £0.00 a 40.00 £5.00 ¢

64.17 £3.63 be
80.00 =2.89 ab
75.71 £2.97 ab
88.33+£3.33 a

REFE T Cotyledon tomentosa
KA B Sempervivum tecrum
M 0ifi Aeonium arboreum

Wil A Graptopetalum paraguayuense

72.16 £13.01 a 100.00 +0.00 a 47.18 £10.42 be

86.75+8.12 a 100.00 +0.00 a 69.20 +5.80 ab
94.20 +£5.80 a 100.00 +0.00 a 71.24 +4.74 ab
89.84£2.94 a 94.25+5.75 a 74.71 £5.29 a

- TMASFG No individnal swvived. AR IR HIME = bRofiisd, [RIPVEOE 5 A R 7 BERRAFE R 22 5 (P <0.05, BRI 220047,

Turkey [CZ T 0 35) ;3 2 [A], Data in the table are means + SE. Different small letters following the data in the same column indicate significant

differences (P <0.05, one-way ANOVA, Turkey’s multiple comparison test). The same for Table 2.

2.1.2 EREEMEHRE AR A e n] LSS
AR AR R S B2 A B RORE T 7
i I L Fy BB R S BLUNER 2 B £
ik e S B Z AR A SR 28. 07 ~
33.04 d, HUEr A8 5 1 1 £ 8 40 W S8 0 U A
K, B8 T HAD 4 2 WA L s B (P <
0.05) , Y BRI b f0 7 HUI , 7 7 43 3 B 7
RN A R A A R R, R = A 25
AW (P>0.05), BCEIEIN Wik A 5 REE T
£ s 200 3 o TR A% % D7 S0 DI 0 O 3 e >
Ll > 2 iffe s HUE I AR e 5 il T A SR A DTG
PRI g 11 >2 0% >3 %

AER A YA S P 22 DY AR L A R 75 i
32.90 ~38.91 d, HAr7EdiEf H L 4 sl U 73 i fie I
BER T HAMZ AEY) B d T4 (P <0.05) ;
HYRAE R AR L B R A, 2 3% K TRk Im
ER R A (P <0.05) s INE AR B 1~ i 5 Rk
U A R AR B, = F 2 R IR R E (P >
0.05) . frasdpbiiire 5 2 A LM ORI
B AF AN 63.00 ~ 68. 66 d, AR 7EMERE A /Y
ISR 54 NI 5 S i 8 N SR e S TR SO DS
Ffir (P <0.05) , MO 1 AR 3 1 [ 1 B A7 4, 1 3%

KFEME LM EAEam(P<0.05),

AR AE 5 Fh 2 AR ) b O
(9.90 ~15.28 d) 22 2K, BUEMERE A 094 5748 4
W7 G ) S K T R A 4 R A, I
Fe AR SR U A ER AR R e B AT A
JHREHETRERERE TN IATHI(P<0.05), A
IRARBYINTE 5 Fh 2 ALY T e BRI AE 10 d A2
fio ABRARRINTE 5 T Z AR b 0 S = O & Ry
31.00 ~67. 13 i, HofE 5 Fl 22 0 _F 10 20 7= B - DA
ZEV/ DR Ry R A > PRIE T > KA > RE
T > M 5 BRAEE T A K B AY B B B0 B
25 (P >0.05) 4h, B HoAth 22 R A6 P 16 A 55 40 F
g BAME P YA AE R E PR R (P <0.05)

A FRAR Y INTE 5 Fh 2 AR L = F AR BR
AR A 37.30% ~72.67% , Wi Rl H FEE T 1
GRIREAL R d v, YB3t 72% , HUEL B 25 1 1Y o #R 4
K Fy AQ R Ak R A 1K, 5 0 e T R R
F, (RO R A AR B 22 7 (P <0.05) . fAssdi by
Ly () A S e Ry T 5 ™ == o R R 1
Yohsm  ERE R AN B LAY e BR A F, 1R ERE L
RIBAR(R2) .
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2.2 AGSMMSKETEEGRET
AURR R ITTE 5 T 22 AR b B0 SRR RE A= A
RSBNK 3 iR Adibite 5 2 WY b
AR (R, ) 4 10.9 ~53. 7 o UEr dli il A 19
AR Ry fcimy , KB 53. 7, MG R 7E it &
b Ry 54, 4 1085, fpsdi b i il 1 A1
HEACTA (T) fekd, o 47.7 d, U H A 4 Fh 22 A A
Yy fosr bt - 2 HEAC R 010 64.8 ~67.8 d, 22
RN AT AR S Bl 22 ALY b A BT
FRA0.044 ~0. 059, 15 K 3% 0 A6 A A A2 5L
A N B R B g, TR AR B 1 LAY N B R AR IR

490.044, FERAGIYINAE 5 Fh 2 AR L i JE R 3E
KH(A) M 1.045 ~ 1,061, 76 B yL VR AT G e A 1 i
i 1061, Hy R AR FOR K A, BB EE T L i
ik, 1,045, 76 5 FpZ BUAR Y L 00 FoRE A% ek 1]
(DT) A 11.67 ~15.71 d, BCE Wil 3 A0 2 32 0 g A
BEINAE S ] 5, B4/ F 12,0 d RO IE KA 5
Frh B AR EE AT ], IO BE 1Y DT ek, ik
15.7 do Asrdi e B A e H AR AT
FVE AR G N, S AF- 2 75 a4, P 35 4 45 i
Z WA O AR K AR R YRR, Bl R A
RE T 1 1Y) A0 s A WO RE G S BE A 08

®3 ORBHMES MESAEY LNIRFHEEGRSY

Table 3 Experimental population life table parameters of Phenacoccus solani on five succulent plants

BAE | PEICAN(D)  WIRRE  HRHKE AR (d)

e L] Net reproductive ~ Mean generation ~ Intrinsic rate of Finite rate of Doubling
Host plants rate time increase increase time

Ry T T A DT
KA B Sempervivum tecrum 41.6025 64.8245 0.0575 1.0592 12.0523
AL Aeonium arboreum 46. 6008 64.6905 0.0594 1.0612 11.6722
RETE T Cotyledon tomentosa 19.6018 67.4222 0.0441 1.0451 15.7055
Wik A Graptopetalum paraguayuense 53.7040 67.8361 0.0587 1.0605 11.8038
#h T Lithops pseudotruncatella 10. 8500 47.6935 0.0500 1.0513 13.8659

2.3 AHREHMESAXBHNZERR

ZEXPHITLA BN 58 2% a1 N 55 22 Al
YRS R A, E /AR ADNERE RRE D
WIOLRHATE SR S Bl 24 J& 87 M2 Y k)
A FRAp Ry, AR SR K AR O W3R 4. AR R
AIFRABY N TEAN[F] 22 AR ) 1 1) A g0, 4 H R
HEFRBESY R 4 A5G A FRa I TE R A RN HE S
2 AR bR W B A TE A A AR TR A
o ECE R A TEANNERHE Y T, T TR
IEIRS A= VI A e SN AN I VR T
FORERE AMINEE JEMTE RS S R
B, AERRPHEY T AN 580 Al be R
SR 2 ALY b A R AR B R AR B
JEIE A0SR KA AR R o R A TR A
EEMETE FEERE, EAAR ZGEMY
DR LR 1 22 AR ) A DA s B it

P R K IO R 2 WA A E4D
T Agave potatorum ., 4¢ M K fF Fi 2% Furcraea
gigantea | 5 & >% Sansevieria trifasciata . %% >% Yucca
Silamentosa 55 Jp 7 2B 22 NAEY) , VOB JE 4 4
W G LR SF TR Z WA Y, e
Dioscorea elephantipes 55 2 75 Bl 22 W A4 ¥, 1% 3t 559
Euphorbia oncoclada . %5 £ M Euphorbia tirucalli 25K

WRHZ Y, IR BB Sinningia iarae 5535 EHF}
LMY, VA SR ST P25 Aloe arborescens 55 1 & F)
PR ZNEY) .

AR YA R 7 Fh 2 A b SRR
TEACH @ PRVEIN ) A R R, ST 38 R PR LB
936.3 3k, BEE KA SRR AR R R AR R
RENER R W A FEAREALE T E Lk
Al 19.4, 12.9 F110.6 3k, Jg h & hE,
SORPHRIE R AEE T LI EAERE R S5.6 kL, )8
B R A A AR A S W #R A 1 e R
(] e A 2 5 AR AR R B R B, HL
KRZ R, HIE &R E S SC R RS A
KER J2INEM F, AR DL S A R S0
SRR A T H, PR A BT S A R R (Y) 1Y
H AR EC S S5 Pr A5 0 N BLE KR (r, ) Z A
EMRREE R In(Y) =705.19(r, ) "™, (=
0.8193, r=0.9052, n=5, P<0.05),

3 i

TEABISE R, TA TR A FR 2 W A P T 5
P 1A 2 e B M, — BUA A 3 3 s R, LT
HRREAFIE AR IR SRS AU (SR, nl DL A1 s by
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R4 NI AFREHMERR S REY LHEETRE (2017 -2019)

Table 4 Occurrence levels of Phenacoccus solani on different succulent plants

in Zhejiang, eastern China during 2017 —-2019

B

Family

Genus

i

Species

KHFEE Occurrence level

I

Occasional Mild

i H

Moderate

G

Severe

A

Aizoaceae

P kS
Conophytum

L C. bilobum
ST C. burgeri
TFHE C. calculus
WK C. ectypum
046 C. luiseae

BEL C. marginatum
FIE C. maughanii
W C. minimum
W C. pellucidum
HIEE C. wviforme
INETWE C. vanzylii

\/
\/

< <<

H: 146 )& Lithops

H# % L. aucampiae
HiffE L. bromfieldii
ML F L fulviceps

$iE L. gracilidelineata
EJEE L hallii
FE L julii

TELLE L karasmontana
LR L lesliei

#EAEE L. localis
WA L. olivacea
% L. pseudotruncatella
=R N L. salicola
U L. terricolor

W HLE L. verruculosa
ZMEE L werneri

< <<

< < <L

fil A3

Cactaceae

EBRIE Astrophytum
N & Cactaceae

JeJR¥KJE Copiapoa
4:3%)8 Echinocactus
JEfMIEE Echinocereus
flA3KJ& Echinopsis
SIEE Epiphyllum

7 KRR Hylocereus

8% )22 )& Schlumbergera

IAHE S. bridgesit

BBk O. rhodantha © Snowball’

NFIC. humilis
438 E. grusonii
RN E. morricalii
M AER E. tubiflor
B1E E. oxypetalum
RN H. undatus

8K 2% Z. truncatus

< <L LIL

< <

< < <L

R

Crassulaceae

AL EE Aeonium

MYl A, arboreum
EIE 2 A, Blushing Beauty’
i H % A. decorum f. variegata

Ji %75 A, ‘ Halloween’

<<

KEpE & Adromischus

W REKIL A, antidorcatum
BRPERE A cristatus
[R K& A, subdistichus

<< <L
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473% 4 Table 4 continued

KAFREREE Occurrence level

# & i
. . 18 L % o iy
Family Genus Species
Occasional Mild Moderate Severe
INELEL C. eliseae Vv
R ERJE Cotyledon IR C. orbiculata vV
AEH 1 C. tomentosa Vv
KEHRT C. ausensis
FH4Hi )& Crassula INKAf) C. herrei

A& C. perforata
FeMANSEE B, pinnatum
s Sk)E Crassulaceae HHH K. tomentosa
fERHE- K. eriophylla
SR D, nubigena
2 ¥R )@ Dudleya &M D. pulverulenta
FRIAZCHE D, traskiae
FRRIAK E. * Flamenco’ vV
BEHE E. * Gungekkan’ Vv
KEBHLE. colorata
M4 E. ¢ Herstal’

5% E. monroe

LR

<
< <

FRB} YA SELE B Echeveria FECAE E. moranii V4
Crassulaceae W f13% E. peacockii

2Ik3fEN E.  Pretty in Pink’

FALEE. spp.

Wy E. * Suyon’

B G. amethystinum

4.5 G. ‘ Purple Delight’

R G. * Victor Kane’

Wi H G. paraguayuense

HiZE A P.  Captain Jessop’

JE T BJE Pachyphyium TR P. glutinicaule
BLFH8 P. rzedowskii
WiEE N S. dasyphyllum

K@ Sedum 28R S, rubrotinctum
AR S. suaveolens
Wk#234:28 S. arachnoideum Vv

KA & Sempervivum KAHHE S, tecrum \
BRETE S, tectorum V4

BAK A H. coopert var. picturata

<< <L

M Z-HLJ&E Graptopetalum

<L <L

<< <L

<<

HEE = %J8 Haworthia Wi E# H. cooperi var. truncata
Liliaceae BENG2E H. cymbiformis
FiEs H. limifolia
ZREE A baeseckei
AT A, albissima
[WIXR i J& Anacampseros Wk 22 IR L A, filamentosa
R ZRE A, telephiastrum
W A, quinaria
TUAR AR IR R A AR Y 4 N5 AR L (B R B s 1R R A (<10 3k/8k) s P & A (11 ~30 Sk/kk) s T & 28 ( >30 3k/Kk) o Occurrence
of P. solani is classified as 4 levels: occasional (rarely found), mild ( <10 individuals/plant), moderate (11 —30 individuals/plant), and severe

(' >30 individuals/plant) .

EISe

Portulacaceae

LA C<<L
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WYHE 1A 2 Wy HUBXFaF FAEY) A 5 AR W) 3
B oA URR, P RE VTR S B I 0 G, B R
ZE(2013) WA B, k3248 M i Phenacoccus solenopsis
FET-F AL 1 A2 345 B, Nakahira 25 (2006 ) 7&
WA FRA B WTIN  ICHTER E & B W Bk A7 Biiih
RE A RO Iy . IR BRI TR 2y AR
Uy fAHA 5 F 39 Bk AR, Gullan Fl1 Kosztarab
(1997) A B, b 1A o AR o 10 95 5 A 385 0, oy st iy
WE 8 U B0 ) 2 R EE R TH AR I U R
BRI L 58 I, T8 A0 R 2R I A AW R
AEPERTA R R E . S R R i AR A
¥y iy P. manihovi (478 | 1 52 It £ 1A B 4G 6 A6 932
SRS, 2011) FHk S4B (Al A 5 5 i
B A SR A, 2009 ) X 2B S 3
SO vEA F AR 2 A 2 AR b8 A
NS 22 RAE A 5 | Bl R R 82 | AR A 3 20 B M B AR
JRURSE , BTG HCA) o S S

TEAR SR s By I B T3 A K R B A
FTHRRIE LS S R A= i e, 0 B A R ik
ARG b ARG PR AR R Bk TERE
A1 S o B S 5/ NS T E M B 8 1 K 7/ R 7/ B 16 9
BRI AR S SRR 2 e B U R R
KARHMEH (B 25, 2011) ,Jf HaF FHYiE e
SENR B M0 A3 A 3 RN R T RR R (R 40 A,
2019) . 7EFRMIAWEFE &I, 25C R, fAFrdi ki
125 M2 Y by P& 22 5 B 35, OF H g 1%
TrFEd B T LR . AT WL
B, AR AR AR T B IR B, ARl 2F R T
FEYR AT T 25 5, WAL, 25 °C B2 ST X P =
PR&:A] ik 347. 5 Fi ( Nakahira and Arakawa, 2006 ) ;
PLESE AT T, 78 26°C T ™ D 2o 75. 59 i
(Z=R%, 2018) s LA B aF 3,27 C ™ D i ik
244 Fr(BMR IS, 2018) o B HUAY O — N S Ak
ATy, R M A vh 32 3 A7 AR MY B SR
g R AE A R R AR . A BUAE )
[z e =N (1 S E e T I T I I R SRS
(oviposition-deterring pheromone, ODP) ( 7§ %% 5% 4 |
2015) ; WA B\ Bemisia tabaci 7= UR  5 i J (1) 44
BB EARSC, 5 4R IR 5 0UR G (] 5 4%,
2016) ; BB T 45 (2012 ) & A7 ALY 7 oA 19
(T B AR SR AR Y (%) 7 B9 £ 5 BRORE G, RTI PE M
() 2 5 B ) 2R A OGR4 (2019) A 5E K
LAY E 0 b T B LR S R DR O R
8 418, Holotrichia parallela Ji M M 5L F= BP £ i 2

IEAASE ;5646 (2013) & BUBUCE AN R A4 45 i 55
N 2% 5 1 Apolygus lucorum B ¥ Ji 35 [ K& A (1) 3k
HEAPPE RO TFE, AaRd I TEZ WAEY) B
ZSRERWE FIRF R, T ZIF AT

AR TE AR TR 2 A ) B0 F, AR R4
RUWMAAERERER(FR2) . BRA™I0 L= —
ANE IR RE A BRI BB B IR A LA
AP I R S 22 R AR e g R L B i B £k
RIKARA , R R T 58 U b 1 i A 20 K I A R[]
AF T AE A B] 7 B i A OP AL R ) 22 57, A T B L
7 BN IR AL ML B PR A TR A RIS

A1 FRARY I 6 B LB A ) A 28 B 2 (Mazzeo
et al., 1999, 2014) . KHIJHA &, HAEFAFL
AER SRR S ERATE AR S B 24 J&
WEMEZ MY LEA RRREN A (F4), H
SIS R A A AT ITAE I (35 3) I — 3K
o SLRFHHEMBESH TN KBRS EZ RN
FEY, KA Hiz i R B R . X
R UL S8 =S BF ST T AR A wr A B AE AR TRl 2 3 By AR
& B 1 100 ok I LA T ) & AR A R AR AL TR
o BATE KR BA ZRE N TEFRHEY) b & A FE
ZE SR AE R B ALY L R AR AT, 3O A 5 4 By
AR IRTE IR ML T — S . WEHY 5
SRR, A R A T AR R A . A
SRR AN i B P A e R AR AR
SR R g R % LA A A s T R B R A
e 5 16 T L A A, A T AR B 18 XU A K, %o R
TR SR 1 SR PR A FE B PR v o
RO ESE (2019) e B0 T 3 A8 9 407 R AT SR X AR R L
(ISR I 2 RV E PR L A Ry B,
P AL AR E A WA FRAR R Y, LAt R
R FIRAHR Z RS SEBG R RERIFIT 45 SR 2 B, W R 6 A
PAERZ RS B R AN RE SRR B AT & A A A
Yo TESRZAM LR I, RAFEEY L&
A KB BBy, AR H R 2 (4%
2013) . i [ B P A RE R it bn o ISPM 37 (FAO,
2018) , e BF AN A rp A [ A7 SC 0 ( Tephritidae )
FEARERE HoA P B o A sn ik I i 2 7
K AR R 25 38 b AaE AR PR S R IR AGY .

AR A RN AE T Fh 2 A LR
FRE PR )& AR 0 0 i HEA T T S B WA A A
L, WE T 7 R A HZ A K SR AR, -
X A B 1 22 R P P S 1A 05 Sy e THT 1) 8 A R
B8 T 2 AR PR HAG RS FUE S VR R X B
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