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Abstract: [Objective] In order to provide scientific reference for the control of Phenacoccus solenopsis Tinsley by
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natural enemies in Guangxi, the species, population dynamics and control effects of parasitic wasps of P. solenopsis were
studied. [Method]From October, 2018 to October, 2019, about 450 P. solenopsis individuals were collected from desig-
nated locations in Beihai, Qinzhou, Chongzuo, and Fangchenggang separately in the middle of each month and were
brought to the laboratory. The single P. solenopsis mummy was placed in a 2 mL centrifuge tube until the emergence of the
parasitic wasp. The rest of P. solenopsis were placed on sprouted potatoes to allow continue feeding and were observed dai-
ly, the newly formed mummies were placed in a 2 mL centrifuge tube until the wasps emergence. The process lasted for
10 d until no more mummies appeared. The number and percentage of P. solenopsis mummies were counted, the species
of parasitic wasps were identified, the number of each parasitic wasp was recorded, and thepercentage of P. solenopsis
mummies formed by each parasitic wasp was calculated. [Result]In total, nine species of parasitic wasps were collected
from the four localities, five species of Encyrtidae: Aenasius arizonensis(Girault) , Cheiloneurus sp., Anagyrus kamali
Moursi, Acerophagus coccois Smith and Prochiloneurus nigricornis(Girault) , three species of Aphididae: Marietta picta
(André) , Myiocnema comperei Ashmead and Promuscidea unfasciativentris Girault, one species of Platygastridae: Al-
lotropa phenacocca Chen, Liu & Xu. A. coccois and Cheiloneurus sp. were gregarious species (more than one wasp indi-
vidual emerged from one mummy), one mummy could emerge as many as 14 Cheiloneurus sp. adults. The overall parasitic
rate of parasitic wasps was low (the rate ranged from 2.83% to 29.56%) , but the emergence rate of P. solenopsis mum-
mies was high (92.15%). Beihai was the richest in parasitic wasp resource, the highest parasitic rate and nine species of
parasitic wasps were discovered there. Six species of parasitic wasps were collected both in Qinzhou and Fangchenggang,
while five species of parasitic wasps were collected in Chongzuo. A. arizonensis and Cheiloneurus sp. were the dominant
species, the number of the two species was about 17 times as that of the other seven species, the proportion of the P. sole-
nopsis mummies formed by the two parasitic wasps was more than 80.00%. In the field, A. arizonensis was the absolute
dominant species in May, while A. arizonensis and Cheiloneurus sp. predominated alternatively in different cities in other
months. [ Conclusion] The parasitic wasp resource of P. solenopsis in Guangxi is rich. At present, nine species have been
disco-vered. A. arizonensis and Cheiloneurus sp. are the dominant species, the two species predominate alternatively.
However, the overall parasitic rate of parasitic wasps is relatively low.
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[ BF 58 72 )3k S48 8 0 ( Phenacoccus solenop-
sis Tinsley) fe 7 & BT 36 EURT A= P9 BRI, J5 DA%
1, BLE 507 2 2 ERA8A E ZEFIHL X (Nagrare et al.,
2019), 20084F7E) M & UL % HE HARFR FE (R
=K, 2009) , 75K LS4 B ALY TR
W16 ELRETH L A X IR I S M E AR
2010; 7 55, 2018,2019; Wang et al., 2020) , iZ )
W oMK E T ASRREX S . PR A2 Bt
FHL AR, ATHUE 648 267 Fi A Y (Nagrare
et al.,2019) , L HE K HAEY) Bk W FH Y =R
TE AR TR A S5 (5K 7 FTE 4R #F |, 2010; Nagrare et
al.,2018;Rezk et al.,2019) . FRI4 kI LA A
W R R AR R e ROk R SR FE T AR )
BRI, 3 D - SR AL A T 5 Ml A4 1Y)
SCEVER, RIBHE A B RAL R Z R Y 57 , 1
o Z 507 B FE D F ALY (Saeed et al., 2007 ; 41
FA%E,2019) , HHTAF EEH)  B5E 70k JLAE g
IR FREEIE WV R T 58 R 2 OK X3
B RHLE MRAEFE MAEY) 5 5 %) TERT R AL

i = KB, BBk S AR WY 78T AR B R 7
X Z 325 S BB K8 % (Nagrare et al.,
2018; Tong et al.,2019) . 2005—20094F , [ FEHTiH
FRIVEL 350 53 DX AR A6 R £k S A M i o 1 Ry 43 2 R 3k
30%~60% (Fand and Suroshe,2015), J P4 J& #r |
AT e XU, Ry R SR A 0 W ) e B O A X
(Wang et al.,2010) , H 4k R 43BN 7E) 76 2 3 A
EEREEMIMAY 13T, AMRAETH R 15 14892.86%,
PISE7E 7 W0us (RR AL T B9 AR (Hibiscus rosa-
sinensis L.) 3% FE 18 (FBESE,2019) ;12 HAE) 7
TR 53 1 DX AR K A 8~ 104X, A b 52 7™ B 28 5 i
S B RUKH 75 (Chen et al., 2015) . [HI, A5 $k 5%
O E G TP o N3 ANTUE T €5 1N A
LUFIURMCON E S, HEHRRAB M BIE ik E
BUMALSEBG (AR R AR I R ST AR O R iG
A FARE S, PR AR 27 B iR AR ME 25 4% (Kaur and
Virk, 2011) ; [Al, Hy T4 B ANR & il AL 2 A 24
FEERZ AT Z R B A T hig P ERsS
Bk, 51 HUI% /2 54 (Kaur and Virk, 2011; Ejaz et
al.,2019; Nagrare et al.,2019; Afzal et al., 2020) ;
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12 Y BB - A1 L E (<8 10N BB 7 I EPAS 7 8 R N Y
JfE(Asogwa et al.,2010) , HAFFHZ ZIREH] . FHt, F
FHA B PR BCAF 2B M L7 16 Tk S 40 43 Wi 1) AR Wy Bl
BT 3w B E A (AT A58 e |35 U )
BB HA R AT B AT EO B AR AL A
(Igbal et al.,2016; & WA FIZEF], 2018) , H %557 5|
AATRYEAL . DA B RS BE 2 3H 225 PR BE
K Bk /)N [ Aenasius arizonensis (Girault) (=A. bam-
bawalei Hayat) |75 33 4% XGRS 4 by oy B B4y
M RIAE T, 25 A2 A T79%~100% (Nagrare et
al., 2011 ; Sahito et al., 2011 ; Spodek et al.,2018),
B RCRAL T 28 O], B E PR R AR IR B i it
FEXT T 25 U, 5 AR e SR U Se b, R 27 A= 4 B i
By i 2 B — P E4 34 (Vennila et al.,2010) . HE
FPET L DLES RN BE 2 B 3R T HR S 4 2 A i
TE4% H E R A 507 EVE , H26kh 3 4=
B - PE LGB/t P K I 410 L Bk /)N B (A cerophagus
coccois Smith) | I J5 K 2% Bk /)N [ Prochiloneurus
nagasakiensis(Ishii) | M3y ) & 414 ( Allotropa phe-
nacocca Chen, Liu & Xu) . 5 Jo ARSI /N ( Promus-
cidea unfasciativentris Girault) | < 2 Bk /)N (A na-
gyrus kamali Moursi) | A. aligarhensis Agarwal and
Alam , A. californicus(Compere ). A. dactylopii(How-
ard),A. mirzai Agarwal and Alam ., Aprostocetus ban-
galoricus Narendran, Bothriothorax serratellus (Dal-
man) | Chartocerus kerrichi( Agarwal) | C. kurdjumovi
(Nikol’ skaya) . Encyrtus aurantii(Geoffroy) . Homa-
lotylus albiclavatus (Agarwal), H. flaminius (Dalman ) ,
Leptomastix algirica Trjapitzin. L. dactylopii Howard,
L. mayri Oz -dikmen, Metaphycus sp.. Pachyneuron
leucopiscida Mani ., P. aegyptiacus (Mercet) | P. pul-
chellus Silvestri, P. rex (Girault) 1 Pseudleptomastix
squammulata Girault (/R 7E3H %5, 2011; Chen et al.,
2011; Nagrare et al.,2011; Spodek et al., 2018; Torfi
et al.,2020) . KT HEIRBE/NERIBIT R Z |t 45 Pt
PRIk /)N B o 8 S 203 3 M 140 4 71l %8 2 (Spodeek et al.,
2018) AN[RIAF FAHY) LR SR A B 0 7 A 3 PR IG
Bk /N0 4 R B 3E A B (Khuhro et al., 2011 ; Badshah
et al.,2018) TR IS4 A3 ot HL 8 X P QB /) e A= 1 52
FTE S EFE B 52 ) (Karmakar and Shera, 2018) . i
JEE X BIE LGBk /N0 2 A S5R A 1 S 52 (He et all.,
2018; Joodaki et al.,2018) A% 25 X BE QB /N 1Y
% 4Pk (Badshah et al.,2017) % . [ A 55 I A 5 ]9
T DR A AR 4 o A8 SR J h 4E AE B7 R EOVE FH  i
P, TER AR 00 KA A 5 1, IR E AU

R AR T T T B A R A R A (BRAEHESE, 2011) ,
T3 ML DX R SRR I B U v 1 R GE VA 4
T o [FOLAFR DR 1) St [ R AR e A 0 R A 25 51, 7
IV ERER SR AR A iy AR ™ R RAE R 4430
7, 78 B m R AR AR AR IR A | % A A M i
X Gt HBGE EF A 2, IR PPk A i 25 2
MR A B Rk S M W (0 B AN AR, N
VBRI A I B R SRR 2R
1 MRERE
1.1 FHEEXRE

R Hf AT P R A 25 R (RS, 2019) , R ORAE
D7 RS R E B 4T O VR AR
S22 RS 3 ) A SRR b, RS T TR 3150 m
R AR BE SR AT Ry IR 2 a5, g P A R S B S A
1 mx10 mAYFEDT , B MR 7 BEAILR S 2930 L4k 5540
0 3 4 e s P, (3 )y R B R AR AR A
1t B 7 A4 9 %45 ) (Karmakar and Shera,2018) , 54~
PEA ASORBE LY 150K FRk AR My, AT HOR L
4503 TR Z LMY . KRR DR R A A M =
[ (28+2)°C , G JEI I 141 - 10D, AH R B (70%+
5%) | AR sk Pk B2 mLE D PRI,
HAK I 2 200+ 5 Eakein e e, I
B Stk Sk i &2 mL B LA P, SRR
Pk, MEL10 d, HEFTEM B, TSP
Ko B USCER TR T 75% LB HR i SR A sk [ R
B FEAEI . 20184E10H—2019410H , & H Hfi)
1.2 HEBEE

T JE B SMZ18 37 14 & s T 4 Il 2 A
W8, S G A 0 oy BRI TR I 45 (AR
FTHIZSO, 1995 Bk 2 I 4, 2004) o
1.3 FAERMEWMFEEEMILGITE

SR ECR , R R AR T4
MAMTFER, PG G A ar A e B, 1
AN [ 7 45 3 A TP 2 A= AR BT o LU 431
2 BRE5HMH
2.1 FAENMEMPEATER

20184F10 H—20194F- 10 H , I\ P TRE AR |
SEZE AR 0 T R AR B R 12365k, I AF AR R
418.54%(2.83%~29.56%) , P4k 1139k , PR N
92.15%(72.22%~97.47%) , P14k J5 15 2| 27 4= 142548
ko HORAERNORN A AR L rb Bk N R S BE G
N N> 2SN - VS LA W VAN Ve DR IS
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Zx Bk /N¥E [ P nigricornis (Girault) ] Flkl Jf Bk /)N
Cheiloneurus sp.; Wf /NI R 3 B - 34 S0 AL 30 W /)N e
[ Marietta picta (André) |, B Q3 WF /)N ( Myiocne-
ma comperei Ashmead ) F1 85 JI5 451 5 16F /)N 08 5 ) i 41
SERELRD Moy AR o A A4 U/ I R R
Bk /IN¥E Cheiloneurus sp. A HF J& 25 A 1 ([A]— 27 F 4K
AT [RI I A Lk B 22 Sk Ay Ak gl ) | Bk (R
Z 0] P4 143k il I Bk /N % Cheiloneurus sp. , ¢ /b

R 1 TERREHHNFEETHLNYE

Pk 13k bl & Bk /N Cheidloneurus sp.. BE Gk /N
W K il S Bk /)N Cheiloneurus sp. R A3V a7 A= i , BE
Bk NEAR A 25253 Horp e H13303k 1953k
il ) Wk /N Cheiloneurus sp A HE18763)% , Hirfi Ht
1219k M H6573k , 3 ARSI 29 2 HAR TR 27
A B I 174 . BECQBE/ N R Bk /NI Cheilo-
neurus sp. ) RMENE  FLAR TR AR I B P A b
Hh R R SRk N B b SR EEBII5 3k (3R 1) 6

Table 1  Species and the number of parasitic wasps of P. solenopsis in Guangxi

P} Family Fift Species Hi (k) Quantity (insect)
e/ N PEERBE/NEE A. arizonensis 525
Encyrtidae Il J& B/ N Cheiloneurus sp. 1876
HEK PR/ NE A, kamali 20
A PN T Bk /NG A, coccois 30
PR 2k NI P nigricornis 5
/NI R} Aphelinidae FIBAE I/ NE M. picta 35
FRE QLI /INIE M. comperei 17
WG IRE I /N P unfasciativentris 34
IR AN%RL Platygastridae BN W% A. phenacocca 6

2.2 HHEBEHESER

120 —2 482 7 BF AR ME & Pk R 48 Fy it
3HPRRMGHM IR B, 4 H BeE s, S H K& &,
il K . SR BIFFAE BRI R 5—11 )],
I R s—11 7 s (2.316])

MF2RTE M, )P A R R,
TR AL R OFh a7 AE i, Ho ik /N R 5B BE LRk /)N
B R R BE/INE A I EUEE Mg R A R K %
Bk /)N 16 0 R I Bk /)N ¥ Cheiloneurus sp. ; 1 /N -3
Tl BN SCAE IR /)Nt | R AT MR /)N 04 AR 8 S 00 B 67 /)
W TS AL LR BT I A, PECC BN AT
Fill Ji&5 Bk /N4 Cheiloneurus sp. RALH RN, — & %10
LIy FIT o5 LU 3135 55 5 k201945 .9 FT10 H A1, oAl i
2 H 40y kil J& Bk /N8 Cheiloneurus sp. 34 B9y H 451
Bt i s AR TR AR AR 0 L B4, v B LG W/
WEUCRAE SR

R3] F 7 74 B s SR 4R B 6 Fh %5 4E
e, e ks Nigea R BECCBE /N Rl Bk /N Cheilo-
neurus sp. KK I H Bk /)N 6 TSR 4G 2R Bk /N B 0
JINBEED B SR /N R R RS I N BE TG
Bk 7N 1 F i) Ji Bk 7N Cheidloneurus sp. AL #F, —
A I & LR s BR20194E5 (6 I8 I 4,
oAt A H 4y il J& Bk /N Cheiloneurus sp. 734 B 15
U L B8] 340 o e 5 LA AR B A e L AT, T A B
A T /N TR B AL /N R AR B 1R

AT, FE ) VUM R AE 21 6 Fh 25 A i,

kN3 i PELCBE /N il S Bk /)N Cherloneurus
sp. A 400 BBk /N e 5 WO /NI 3 - B SRR 0 /N
BV FRG AU A /e R [ i /N e, BIE LBk /)N e
Fil & Bk /N¥E Cheiloneurus sp. MALH RN, — & %k
(ALY T o B B e, HL 3 s B A 3 Hoqva
A LU

SRR, A8 VU 52 e R AR B SFh 37 A 8, H
ks Nige 3 PELCBK /NG Rl S Bk /)N Cheiloneurus
sp. A5 g 400 BBk /N e 5 WO /NI 2 o - B SRR I /)
e TRV EE IS HOLAS A N0 L B G BBk ) e A ) i ik /) e
Cheiloneurus sp. AL FFN, — 35 27 A (BRI T 1 HE
11l 5z 15 5 R 2019485719 A A1, kil J&5 8k 71N Cheiloneu-
rus sp. Ay A AR A9 2 B g 5 LA 3 2 A e HL A7)
AR, RAER s A0y RAE R

P e 2~ S al A, B E Bk /N0 Il i Bk /)N e
Cheiloneurus sp. FAK PN EBE /N  FL0AE 7 1 /)N
e R R FOLIE W /N A A )T TR A IR T YA
A, FoA B EC Bk /N i N JE Bk /N5 Cheiloneurus sp.
FEAS MO IA 5 DR PR 3 (] — 3 25 2 B Ry Ao L
191 22 H813:80.00% , 20 1945 1 HE [G Bk /N £ 45 ) oy
YaXP e, SFILA FF AR AR D
2.3 ENMHENFEENTER

HEATA ) PO bk S 4 4 I R i 45
NP A W 1 27 A R AR A5 U A T ) B e, BR20184F
1A AN, HAs i (] 27 A e 14 75 42 R AR TF10.00%
LR3I T R S by (R A 5 i TN 2 AR M 1 R
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Table 2 Percentage of P. solenopsis mummies formed by parasitic wasps in Beihai, Guangxi(%)

WO (4E-H ) PERBE NS RUEBEINE RIRER BAEKE MR ) TE SI8uEd B AU |5:3580/1
Sampling A. arizonensis Cheiloneurus  Bk/NE i 94N i 9AN. < Yii e LGN, LuN <= LY <3
time(Y-M) sp. A. kamali P. nigricornis A. coccois A.phenacocca M. picta  P. unfasciativentris M. comperei
2018-10 28.00 34.00 0 4.00 0 0 4.00 24.00 0
2018-11 3333 52.38 0 0 0 0 0 0 0
2019-05 50.72 28.98 0 0 0 2.90 2.90 0 0
2019-06 33.83 56.39 2.26 0 0.75 0 0.75 1.50 0
2019-07 37.78 40.00 0 0 0 0 6.67 4.44 0
2019-08 38.46 46.15 0 0 5.13 0 3.85 0 0
2019-09 49.09 40.90 0 0 1.81 0 0 4.55 0
2019-10 37.97 29.11 11.39 3.80 0 5.06 2.53 5.06 2.53
® 3 T EMMEXAREHNFTEEENESE(%)

Table 3 Percentage of P. solenopsis mummies formed by parasitic wasps in Fangchenggang , Guangxi(%)

Bt (4-J7) BELG/)vig il i /) e PO EEE N BB/ NS SN SLE e e
Sampling time(Y-M) A. arizonensis ~ Cheiloneurus sp. A. coccois A. kamali P. unfasciativentris M. picta
2018-10 31.77 52.85 0 0 0 0
2018-11 21.43 57.14 0 0 0 0
2019-05 96.77 0 0 0 0 0
2019-06 55.56 3333 0 2.22 0 0
2019-07 31.58 42.11 0 15.79 0 0
2019-08 42.86 41.07 5.36 0 0 3.57
2019-09 37.50 47.92 0 8.33 0 0
2019-10 36.84 47.37 0 0 10.53 10.00
x4 TERNKRENNFTFEEEYESIE(%)

Table 4 Percentage of P. solenopsis mummies formed by parasitic wasps in Qinzhou, Guangxi(% )

R (- ) PEICBE M RS BE)EE PRI EE g ISCEB e BADIREN e P10/ i
Sampling time(Y-M) A. arizonensis  Cheiloneurus sp. A. coccois M. picta P. unfasciativentris M. comperei
2018-10 20.00 40.12 6.67 3.33 6.67 10.00
2018-11 27.78 44.44 0 0 0 0
2019-05 90.00 0 0 0 0 0
2019-06 30.77 53.85 0 0 0 0
2019-07 46.70 26.67 0 0 0 13.33
2019-08 52.94 29.14 0 5.88 0 5.88
2019-09 32.14 32.14 3.57 3.57 10.71 7.14
2019-10 35.29 41.17 0 17.60 0 0

x5 TEHRERREMNFTFEEENESE(%)

Table 5 Percentage of P. solenopsis mummies formed by parasitic wasps in Chongzuo , Guangxi(% )

JUREE ] (- ) PEIGh/)vig il /) e AR EEE N S B BRI F /N
Sampling time(Y-M) A. arizonensis Cheiloneurus sp. A. coccois M. picta P, unfasciativentris
2018-10 26.92 34.62 0 15.38 0

2018-11 23.08 53.85 0 0 0

2019-05 93.75 0 0 0 0

2019-06 35.14 40.54 0 13.51 0

2019-07 36.36 40.91 0 13.64 0

2019-08 42.42 48.48 3.03 0 0

2019-09 44.44 40.00 6.67 0 0

2019-10 34.78 47.83 0 0 8.70

RIEF R PSR , 42 /620194F9 H Btk 2019
46 8F19 H 124K 43511 2410.00% . 10.00% . 12.44%
F110.67% , HeAth B 1] 33 34> 3 T 1) 25 2F SR B3I F
10.00%, AFAIEZF A R BN &, JLifF20194F6 H 1Y
A RAEAN R AR A e, A 29.56%

3 itig
PRI A RN O A AR S R 25 2

WA T A Y B iR BT . AT A B AR AR R
GLiR A AT YR TR R R A I
AR FP S BA oA S AR ARG DL, R A AR B I
FHER ML T HER A o A U Sh il A R A 3 9 7
A b /NI R S R EQ Bk /N | R R Bk /)N
S PRI A mUBk /I R IR SRk NI Rk
/¥4 Cheiloneurus sp.; 5 /INIERL 3F « 598046 3 1 /)N
W RRE [ HPF /)N 06 R G UL B 6 /N 5 ) R A e Rk 1
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Column diagrams indicated the number of mummies; line charts indica-

ted parasitic rate

Ry Uy RE A AR LBk e (CIOHEAA R R
BN ) )R A AR I B IR S R g Sk T
19964F M3 [ 5| 5 I LA B v 1 A by i , I 7227 41
RN FIEE (T7 RANEE,2014) , ARt mLisk
/N B R IS W RE T o BRARFRESE (2011) X AR
FIEE A TR S A M ) KBRS TR £, R AT 5 AR
W ARy A mUk /N | BIE PGk /N IR K 2 Bk
N FIVR I ) I 20 8 5 ARV AE (2015) %) AR 9]
MRAE )L 3R AP R M 1 R BGHEA TR A, R AR 313 Fp
AR MR I I EUE /N BE LBk NIRRT I
i, AR R SR EUE /N | BIE FC /I R Y
IS AHIEAE T PH R AL B A, UL 3 27 AR e 4y
AT ), AR SE T Aok i mUk /N e B i
() PREEIE IV RE ) AN B ) o BNECIE I /NG AR AL
T K G 8 R (Aphis glycines Matsumura) |45
B> R AR T T R—8 A A (U &
58,2010) o B LA/ N AR T ) 1 UOREE THR L1
ol I RN PR S AR R i L (B A5, 2012) , Viggiani
FIRen(1993) 14 YA H [ B Rh 21 4005 40F /i, O
X HEA T R B IR A 1K 2 Fh 2 A i A R L 1Y)
W TURAGE . R R BRI A Sk N AR
T H AT TCHRE 8 TR sk R, AT R R R4
K3 Wy AAR M A2 B 5 il Ji Bk /N ¥ Cheidloneurus sp. i A
HRAEFFN A AR ) SCHRE

TEEPRE , C OB TR SR 40 M 27 2 e 1270, 23 5

S HETCEE /N e RS R Bk /N | BTG 0L 0 /) e
Metaphycus sp.. A. bangaloricus. E. aurantii. P. pul-
chellus. A. dactylopii. A. mirzai. H. albiclavatus. C.
kerrichifl P. leucopiscida(Nagrare et al.,2011) , H:
PELCB /DN | R 2R /)N e 0 I 4D I 0 /N e Sy )
VUG TR, FELLEAI, B R IE $k 5 4000 Iy 27 A 16 4
B, o o BE Rk /N | AL californicus ., P squammu-
lataFl1L. algirica(Spodek et al.,2018) , FerP HEFCBE /N
WS VAL R, TEDHI, C B TR SR AR I A AR
BV, 3 A RIS /N BIE TGk /N e | B
UL 1% WF /N | A aligarhensis ., B. serratellus, H. fla-
minius. L. dactylopii. L. mayri.P. aegyptiacus. P. rex
M C. kurdjumovi(Torfi et al.,2020) , 54046 4
UpF /N BT I /N 08 R I 4D B /N e Sy )Y A
o WEBKIEHE SRR A e R R4, Bt
TR /NI 5 S0 S0 07 /) 368 AR e A0 5 05F /)N e 73 A1
JLHE, E AN Z A H 3R E i ToARE , I, X T
AR R, TR AR N TR T 2PN
e AR iR ERSE LR A

A B K SCHR R IE T PR B/ i Ry 1k R
2 0 Wy ) AF #2225 4 1% (Kumar et al., 2009 ; Nagrare
et al., 2011; Prasad et al., 2011; 43 ¥fF 1€ 5%, 2015;
Spodek et al.,2018) , A58 A A PUBRPE LGBk
W AN B A S Bk /N Cheiloneurus sp. 73 A 5 2
A S PR/ NS, B ar A i, A
B IE 2 T YRR/ NG, 2Bk R A0 Ry i O I 3
T, TELIES], 201747 K 5 BEANIR R Bk N XT
TR AR W 1 2 A KA R L 2 MY AR F85100%,
H T BIE QB /NG 0 25 AR A P A Bk 2 40 by e A o
B 2 5 PR (Spodek et al.,2018) . 7F EL5EHTIH ,
Z R 1 B LGBk X R SR 4 A i 1) 2 A R
90% , Ajiti JH A HURIE AL T, BELCB/ )N il 1k e 4
By i il 78 £ K P22 F (Khuhro et al.,2011), #£
FEE AR, AT 329 8 v I IR FC /) i o Bk e
Hoy Wt i FSC H R AT 2R AR AT 3K 60% LA b (4% 9 1 4
2015), FEEPEE, [ RJBE LT/ N T 4R S8 20 A 0 1 °F
Y925 4 2K 57.2% (Kumar et al.,2009) , Ho R 225
A s 1 (8] 23 A 2R L2 T 10% (Nagrare et al.,
2011) s ASBIF 5T & BR , B BIE TG0k /) 0 A0 Rl I 8l /) e
Cheiloneurus sp. [} 774 FFE = A, HAR TR0 27 AL e 1Y)
{EY LB K 241K T10.00% , 5 ER R AGIE LS. 5T
A AT R M Bl A AR 1Y 22 5 i i, A
e, 20194E6 7 T UL i A7 AR e 1) 2 A R b e
HA29.56% , 3L I T SCHR A 19 BE [Tk N ide B — 7



44 B T ER RGN AL AR AL - 859 -

AR A AR [RIRE B I LR A B RS AR S B
FAIN/R T, Prasad 5 (2011) 4 T AS[] B HABE FCBE /N
YRS 75 AR ) bR S 2 by i i) 2 AR R, R LR
PRk /N e (1) 27 AR R AR, KZFE10.0% LA T (LR HE
AL 1 B R e L AN 11 1% ) Sz T B At b
J7 B A 2 AU I B A 0 1) B A R AE AN R A
TE255 . PRIRBE/ MERAREEE TR (2~45 C) .
A F PR B R T A 3 AT L e
b A7 ARG AR RS S AN TSR P
HCRE 7758 M 5 25 25 A2 7% o [R] 25 %5 4% 25 (Nagrare et
al.,2011) , AT RESZH {2 404l , UM L HAaF A= 1 O AE
Z WD TR S A I ) R . R, R
H25~29 °C, AHXHEE 68%~73% , fcids FLHE G/
H: K % F (Karmakar and Shera,2018). J PG5~9 A
(THMKZ G OCRRR ) B AR s 27 A w4 27
A IR, AT RS M AR TR SR 40 b i A A e
FRRED 38 )V A A P R A (2 AR e A
A AR BRI I R A 2 A e B R T L
H TG T BE LGBk /N e 1 SCERAE T 22, R dnar 52 81
HANBAC BT, ZRAE B AP R R e e i HUR
R BTS2 T — PR E S B R
Tl J&5 Bk /1N Cheirloneurus sp A R S Em By i1
P TN KSR ), e R A B
HHE.

4 Hig

7GR S A WAy A e R, R AR F9
Fhas A i, For B/ INERE S - BIEFC B/ R R Bk
/NI R MY Uk /NI TR S Gk kNI R A
Bk /N Cheiloneurus sp.; WF/NEERF 35 . 54 20 6 370 0F
N R DT MR /N e R RS AP I O /N 5 T i 2 Rt
VR iR At . R Rk N LR A i kit
N0 Sy R T 20 SR, Rl Bk 71N Cheiloneurus sp.
SR R, BE LGBk /N D I Bk /)N 14 Cheiloneu-
rus sp. 7EA AR B RV Y LU A1) D7 T Y s , kSR
SR IN IR AT A, TRV, 5~ H R TR R A
WA I, 7 A 0 ) Pk SR B v E AR B AR SR A AT, o
TR AR W ¥ I BE 1A PR, 2 2R i A= BT 1A
it — 4218

S Ak :

PRETCRA BN € ZEA 78 RS, BAR 2 e, B, 2019,
PRI I o5 B BEAT N R S 95 =t B AR A
A MELT]. R ARl 23], 50(4) : 768-774. [Chen
H S,Huang L F,Jiang J J,Zhou Z S, Wang W L, Meng

X, Yang L. 2019. Host selection behavior of Phenacoc-
cus solenopsis Tinsley and its correlation with the con-
tents of biochemical substances in host leaves[J]. Journal
of Southern Agriculture,50(4): 768-774.]

WRAESHE, T o5 AR LL, 2RIy, Sy M, VFFEAR. 2011, )4
T R A I A R FC A [T ], PREE R H2e i, 33(2)
269-272. [Chen H Y,He L F,Zheng C H,Li P,Yi Q H,
Xu Z F. 2011. Survey on the natural enemies of mealy-
bug, Phenacoccus solenopsis Tinsley (Hemiptera: Pseudo-
coccidae) from Guangdong and Hainan, China[J]. Jour-
nal of Environmental Entomology,33(2): 269-272.]

T KM, AU R AR RS 2014, R HANKY I 5 | 180K
TE) A bRIA)E TR A DAY I A2 [T ], PREE R 24z, 36(2)
271-275. [Fang T S,Yu H B,Pan Z P,Xu J X. 2014. In-
vestigation settlement of introduced enemies of Oracella
acuta (Lobdell) in Guangdong forest[ J]. Journal of Envi-
ronmental Entomology,36(2): 271-275.]

BHAR, 2. 2018, F A MEE N PR A AT h S R BIT S
(). WA R ,47(6) : 7-12. [Luo L L, Li L. 2018.
Research progress on adaptive reproductive behavior stra-
tegies of parasitic wasps[J]. Journal of Henan Agricultural
Sciences,47(6): 7-12.]

R R B, 2018, g R SR ANB WY Y AR KBy iA
[T]. A=W ae 24, 27(4) : 236-239. [Meng X, Gui F
R, Chen B. 2018. The occurrence and control of the inva-
sive scale insect, Phenacoccus solenopsis Tinsley in Yun-
nan Province[J]. Journal of Biosafety,27(4): 236-239.]

L et VA I =5 € e 70 I s S = e S 3
WRZLFA. 2019. RS ARMIIMTE) VY I K20 HAF DL A
[J]. B A b 24, 50(5) : 1021-1027. [Meng X, Li J
F,Huang L F, Jiang J J, Yang L, Zhou Z S, Gui F R,
Chen B, Chen H S. 2019. Occurrence and damage of co-
tton mealybug Phenacoccus solenopsis Tinsley (Hemi -
ptera: Pseudococcidae) in GuangxilJ]. Journal of Southern
Agriculture, 50(5): 1021-1027. ]

BCRFI, EATEL, . 2012, Ef /N R 20 SR s T —
Brec s B H L /N SR [T ], s e die, 37(2)
456-459. [Ruan Y Y, Wang Z H, Huang J. 2012. A new
record genus and species of Aphelinidae (Hymenoptera,
Chalcidoidea) from ChinalJ]. Acta Zootaxonomica Sinica,
37(2): 456-459.]

PR, HOH. 1995, 2F A 3 (M. dbat: AL AR}
4. [Shi Z Y, Shen X C. 1995. Identification of
parasitic wasps[M]. Beijing: China Agricultural Science
and Technology Press. ]

B2 TR, 2009, B AL 7 B9SRGB E —
HREFA B T]. AU, 46(1): 159-162. [Wu S A,
Zhang R Z. 2009. A new invasive pest, Phenacoccus sole-
nopsis threatening seriously to cotton production[J]. Chi-
nese Bulletin of Entomology,46(1): 159-162.]

JiE F5R. 2010, SAWR I 45 8% Lysiphlebus fabarum Marshall [
6] 5 R B 25 S EHHARMSE D] KN - T AR R
[Xi Y Q. 2010. The occurrence of Lysiphlebus fabarum



+860 - B o R kR 514

Marshall in soybean field and its feeding technology[D].
Zhengzhou: Henan Agricultural University. |

TR B 2004, P EA R A AR [M]. L. LI
BlerioR bt [Xu Z H,Huang J. 2004. Chinese fauna
of parasitic wasps on scale insects| M ]. Shanghai: Shang-
hai Scientific & Technical Publishers. ]

UGS, BRI, J5 KN G, 2015, TR KR A X
Pel RAE ) o 5 B LR B il e (7). PR B A2l , 37
(5): 1109-1112. [Yu H B, Liang W S,Fang T S,Pan Z
P. 2015. Investigation of damage and its natural enemies
of Phenacoccus solenopsis Tinsley on garden plants in
Guangdong Province[J]. Journal of Environmental Ento-
mology,37(5): 1109-1112.]

KIS, EARFE. 2010 SRR ARy (R AER ) (M. Jb st
b At [Zhang R Z, Wang F X. 2010. Phena-
coccus solenopsis Tinsley (cotton mealybug)[M]. Beijing:
China Agriculture Press. ]

Afzal M B, Shad S A, Ejaz M, Serrao J E. 2020. Laboratory
selection, cross-resistance,and estimations of realized heri-
tability of indoxacarb resistance in Phenacoccus solenop-
sis (Homoptera: Pseudococcidae) [J]. Pest Management
Science,76(1): 161-168.

Asogwa E U, Ndubuaku T C N, Ugwu J A, Awe O O. 2010.
Prospects of botanical pesticides from neem, Azadirachta
indica for routine protection of cocoa farms against the
brown cocoa mirid—Sahlbergella singularis in Nigeria[J].
Journal of Medicinal Plants Research,4(1): 1-6.

Badshah H, Ullah F, Calatayud P A, Ullah H, Ahmad B.
2017. Can toxicants used against cotton mealybug Phena-
coccus solenopsis be compatible with an encyrtid parasitoid
Aenasius bambawalei under laboratory conditions? [J].
Environmental Science and Pollution Research, 24 (6) :
5857-5867.

Badshah H, Ullah F, Calatayud P A, Ullah H, Bashir A. 2018.
Influence of the host plant on the encyrtid Aenasius bam-
bawalei, a parasitoid used to control the cotton mealybug,
Phenacoccus solenopsis, in Pakistan[J]. Pakistan Journal
of Zoology,50(1): 207-216.

Chen H S, Yang L, Huang L F, Wang W L,Hu Y,Jiang J J,
Zhou Z S. 2015. Temperature- and relative humidity-de-
pendent life history traits of Phenacoccus solenopsis(He-
miptera: Pseudococcidae) on Hibiscus rosa-sinensis (Mal-
vales: Malvaceae) [ J]. Environmental Entomology,44(4) .
1230-1239.

Chen H Y,LiuJ X,Xu Z F. 2011. Description of a new platy-
gastrid parasitoid Allotropa phenacocca(Hymenoptera) on
Phenacoccus solenopsis Tinsley (Hemiptera: Pseudococci-
dae)[J]. Oriental Insects,45(2-3): 275-280.

Ejaz M, Ullah S, Shad S A, Abbas N, Binyameen M. 2019.
Characterization of inheritance and preliminary biochemi-
cal mechanisms of spirotetramat resistance in Phenacoc-
cus solenopsis Tinsley: An economic pest from Pakistan
[J]. Pesticide Biochemistry and Physiology, 156: 29-35.

Fand B B, Suroshe S S. 2015. The invasive mealybug Phena-
coccus solenopsis Tinsley, a threat to tropical and sub-
tropical agricultural and horticultural production systems—
A review[]]. Crop Protection,69: 34-43.

He L F,Li P,Zhou Z S, Xu Z F. 2018. Temperature-depen-
dent parasitism and development in Aenasius arizonensis
Girault (Hymenoptera: Encyrtidae) , a solitary endoparasi-
toid of Phenacoccus solenopsis(Hemiptera: Pseudococci-
dae)[J]. International Journal of Pest Management,64(1) :
45-50.

Igbal M S, Abdin Z, Arshad M, Abbas S K, Tahir M, Jamil A,
Manzoor A. 2016. The role of parasitoid age on the fe-
cundity and sex ratio of the parasitoid, Aenasius bam-
bawalei(Hayat) (Hymenoptera: Encyrtidae) [J]. Pakistan
Journal of Zoology,48(1): 67-72.

Joodaki R, Zandi-Sohani N, Zarghami S, Yarahmadi F. 2018.
Temperature-dependent functional response of Aenasius
bambawalei (Hymenoptera: Encyrtidae) to different po-
pulation densities of the cotton mealybug Phenacoccus so-
lenopsis(Hemiptera: Pseudococcidae)[J]. European Jour-
nal of Entomology,115: 326-331.

Karmakar P, Shera P S. 2018. Seasonal and biological interac-
tions between the parasitoid, Aenasius arizonensis (Gi-
rault) and its host, Phenacoccus solenopsis Tinsley on co-
tton[J]. Phytoparasitica,46(5): 661-670.

Kaur H, Virk J S. 2011. Feeding potential of Cryptolaemus
montrouzieri against the mealybug Phenacoccus solenop-
sis[ J]. Phytoparasitica,40(2): 131-136.

Khuhro S N, Kalroo A M, Mahmood R. 2011. Present status
of mealybug, Phenacoccus solenopsis(Tinsley) on cotton
and other plants in Sindh(Pakistan)[J]. CABI, 45: 268-
271.

Kumar R, Kranthi K R,Monga D,Jat S L. 2009. Natural para-
sitization of Phenacoccus solenopsis Tinsley (Hemiptera:
Pseudococcidae) on cotton by Aenasius bambawalei Hayat
(Hymenoptera: Encyrtidae) [J]. Journal of Biological Con-
trol,23(4): 457-460.

Nagrare V S,Fand B B, Naik V C B, Naikwadi B, Deshmukh
V, Sinh D. 2019. Resistance development in cotton me-
alybug, Phenacoccus solenopsis Tinsley (Hemiptera: Pseu-
dococcidae) to insecticides from organophosphate, thiadia-
zines and thiourea derivatives[J]. International Journal of
Tropical Insect Science. doi: 10.1007/542690-019-00068-9.

Nagrare V S, Kranthi S, Kumar R, Jothi B D, Amutha M,
Deshmukh A J, Bisane K D, Kranthi K R. 2011. Compen-
dium of cotton mealybugs [M]. Nagpur, India: Central
Institute for Cotton Research.

Nagrare V S, Naikwadi B, Deshmukh V,Kranthi S. 2018. Bio-
logy and population growth parameters of the cotton
mealybug, Phenacoccus solenopsis Tinsley (Hemiptera:
Pseudococcidae) , on five host plant species[J]. Animal
Biology, 68(4): 333-352.

Prasad Y G, Prabhakar M, Sreedevi G, Thirupathi M. 2011.



44 B T ER RGN AL AR AL - 861 -

Spatio-temporal dynamics of the parasitoid, Aenasius
bambawalei Hayat(Hymenoptera: Encyrtidae) on mealy-
bug, Phenacoccus solenopsis Tinsley in cotton based
cropping systems and associated weed flora[J]. Journal
of Biological Control,25(3): 198-202.

Rezk M, Hassan A N T, El-Deeb M F, Shaarawy N, Dewer Y.
2019. The impact of insecticides on the cotton mealybug,
Phenacoccus solenopsis (Tinsley) : Efficacy on potato, a
new record of host plant in Egypt[J]. Journal of Plant
Protection Research,59(1): 1427-4345.

Saeed S, Ahmad M, Kwon Y J. 2007. Insecticidal control of
the mealybug, Phenacoccus gossypiphilous (Hemiptera:
Pseudococcidae) a new pest of cotton in Pakistan[J]. En-
tomological Research,37(2): 76-80.

Sahito H A, Abro G H, Mahmood R, Malik A Q. 2011. Sur-
vey of mealybug, Phenacoccus solenopsis (Tinsley) and
effect of bio-ecological factors on its population in different
ecological zones of Sindh[J]. Pakistan Journal of Agri-
culture Agricultural Engineering and Veterinary Sciences,
27(1): 51-65.

Spodek M, Ben-Dov Y, Mondaca L, Protasov A, Erel E, Men-
del Z. 2018. The cotton mealybug, Phenacoccus solenop-
sis Tinsley (Hemiptera: Pseudococcidae) in Israel: Pest
status, host plants and natural enemies[J]. Phytoparasiti-
ca,46(1): 45-55.

Tong H J, Yan A, Li Z H, Wang Y, Jiang M X. 2019. Inva-
sion biology of the cotton mealybug, Phenacoccus sole-

nopsis Tinsley: Current knowledge and future directions
[J]. Journal of Integrative Agriculture,18(4): 758-770.

Torfi E T, Rasekh A, Moravvej S A, Mossadegh M S, Rajab-
poor A. 2020. Associated Chalcidoidea (Hymenoptera)
with the cotton mealybug Phenacoccus solenopsis (He-
miptera: Pseudococcidae) in the southwestern Tran[J].
Journal of Crop Protection,9(1): 129-139.

Vennila S, Deshmukh A J, Pinjarkar D, Agarwal M, Ramamur-
thy V V,Joshi S, Kranthi K R, Bambawale O M. 2010.
Biology of the mealybug, Phenacoccus solenopsis on co-
tton in the laboratory[ﬂ. Journal of Insect Science, 10: 1-
10.

Viggiani G, Ren H. 1993. New species and records of Aphe-
linidae (Hymenoptera: Chalcidoidea) from China[J]. Bo-
llettino del Laboratorio di Entomologia Agraria “Filippo
Silvestri”, Portici,48: 219-239.

Wang Y P, Watson G W, Zhang R Z. 2010. The potential dis-
tribution of an invasive mealybug Phenacoccus solenop-
sis and its threat to cotton in Asia[J]. Agricultural and
Forest Entomology, 12(4) : 403-416.

Wang Y S, Dai T M, Tian H, Wan F H, Zhang G F. 2020.
Range expansion of the invasive cotton mealybug, Phena-
coccus solenopsis Tinsley: An increasing threat to agri-
cultural and horticultural crops in China[ J]. Journal of In-
tegrative Agriculture, 19(3): 881-885.

(wiEs it Rl &)



