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FH TR SR 1500 25K, SPEA BRI B SRR A K & PR3 e, FoA P AUR & 3043 50
R 15.43 d F 14.38 do TAMEK I 1975 BEH DU PR E B30, o f Fo ARBUARE 5351074 8.59 mg 1 8.95 mg.
HEDBR I o 75 BE A L 1 S AR TS SR P G R B, Fy M Fo AR 35 50 58.33%F11 62.92%, 7=
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Effects of feeding on Phenacoccus solenopsis Tinsley on development,
reproduction and predation preference of Cheilomenes sexmaculata

Fabricius

WEI Qi-Lin!, PAN Qing-Yu?, QIN Xiang-Miao?, MENG Xin-Yi?, WANG Shu-Pei?>, SONG
Shu-Qiao?, CHEN Mei-Lan?* (1. School of Geography and Planning, Nanning Normal University,
Nanning 530100, China; 2. School of Environmental and Life Sciences, Nanning Normal
University, Nanning 530100, China)

Absrtact: Cheilomenes sexmaculata Fabricius is one of the common predatory natural enemies in
southern China, feeding on a variety of agricultural and forestry pests. In order to clarify the
effects of C. sexmaculata feeding on Phenacoccus solenopsis Tinsley, rearing on Rhopalosiphum
maidis Fitch as a control treatment, the development, reproduction and predation preference of C.
sexmaculata feeding on P. solenopsis were studied in two consecutive generations. The results

showed that C. sexmaculata feeding on P. solenopsis developed significantly slower than on
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Rhopalosiphum maidis, with 15.43 d and 14.38 d for the F; and F» mealybug-feeding generations,
respectively. Newly-emerged adult weight of C. sexmaculata feeding on P. solenopsis increased
significantly, with 8.59 mg and 8.95 mg in the F; and F, mealybug-feeding generation,
respectively. There were no significant differences in total survival and fecundity when fed on
mealybugs, with 58.33% and 62.92% survival, and 503.94 and 597.80 eggs laid in F; and F>
generations, respectively. The prey selectivity index D of adult C. sexmaculata in Fi, F
mealybug-feeding groups and aphid-feeding group were all greater than 1, indicating that the adult
C. sexmaculata showed a predatory preference for R. maidis. The results indicated that C.
sexmaculata was well adapted to P. solenopsis within 2 generations and that the mealybug can be
included in the biological control range of C. sexmaculata.
Key words: Cheilomenes sexmaculata; Phenacoccus solenopsis; Rhopalosiphum maidis;
development and reproduction; predation preference

PR 4B Phenacoccus solenopsis Tinsley J& 23 H Hemiptera ¥ # £l Pseudococcidae
4RIt I Phenacoccus B, JEIUT AR I —Fb 7™ BB oK FHAEYD . AR ERE Y. Rk
SELVHEM R AL IINRIEF R CRZHE, 201D o ZFHRT 2008 415 KAE) Mk
S BRI AL 4 F YV AT R (BIRSE, 2009) , 2009 FHFPARKREE R (B
g, 2023) , ERECREEIL AR AR TUAEANR 18 M. BiETT. BRI GKIEE
FIEFELE, 2010; B2, 2018, 2019; Wangeral, 20200 . HRFEGHMEME, FE
Y235 56 £ 200 ZFh (FE4 %%, 2015; Fand and Suroshe, 2015) , JLMfE s d A4 dU@
AR EHEAREVTR, ERR FERK RS, W SEEAEE, mRAIE, ARKEE
Bl (IREXEE, 2024) o BEAN, ZFH ROM BN E E B RS, RO R v, R
I AT B BRSBTS (BRELAASE, 2019) .

TREZ A A GE iR U7 2 32 Bl 1 W AR 24, E A BT I e A 24 o A T d e AR BT
P, HOBT ARER A R AUE iR R R 2 B (IR 4%, 2023) , PRk, XT3 Rp5ia
Wt KPR PRI A S AR 24 A &, SRR AROAS St T S 25 1 ) H b (2 9LWT, 20200
AW BT A S % G 4% B A ROa AR, A ORI RS HOR AR P i B B T B (AL IS, 2019)
H RS KRR b R R R 53 Ff, REear A, fiarEilid, fathis, s
P (PRAERESE, 2011; RIFIESE, 2015; Tongetal, 2019; Waqas etal, 2021) ,
i BRI O R AR A S RS oA T st AR iR vTiik#E (Yang et al., 2019)
BRE AR I I B R EEN ARG /S H BUH Cheilomenes sexmaculata Fabricius i K Fa S P
Cryptolaemus montrouzieri Mulsant. LA FIH Coccinella septempunctata Linnaeus XUy £ %
M Lemnia biplagiata Swartz. 5t t4 5. Harmonia axyridis Pallas FIFESUENH Propylea japonica
Thunberg % (Tong e al., 2019; XI##HESE, 2021a; Waqas et al., 2021) o Hrr, 7S5 H 5l
SRR PR A T b DX L AR e R (AL, 1990 ARNAESS, 2009; FAEMSE, 2012) ,
HAMEER, R BL™ OrE R A OfF RAESE, 2017) , BIMESE RAEVGG



R s B BRI TR R RE . 7S H BRI Ve Ry, FZERIF dOh &, BUR oK
Rhopalosiphum maidis Fitch. S8 Aphis craccivora Koch BkiF Myzus persicae Sulzer F1% |
Wf Lipaphis erysimi Kaltenbach %51 ¥ v] 58 sl AR KK B A SE (Omkar and Bind, 2004; J&
RAESE, 2017) , Hooh X sowf doeR il Bom s s E A (BROCHESE, 2005 & RAESE, 2015),
HANZB R A e R 21k 17 M (R, 2023; FHREFEGES, 2023) . KTA
PR B0 el B IR TR, AT FU R IZ I T AR R S 4o W 4 ORI i T, R
Rl AT NIOHE R 212 E AT IR )N B (E%%E, 2012; Alietal, 2014; Aggarwal and
Neetan, 2014; Geethu et al., 2022) , %tF75BE H B A HCEH: 400 W (42 55 S RFAERIF 75 i
RIARE . Uk, W70 SRS A I X 7S B A B2, Rk S ARk i (1 A= P B A
(SLNe BTN

AT AR TR A0 B, BRI BB R S 40 b i ) A R BN T H I A KR A
ISR B R AF IR o O T HE— IR UE S BE A IO S AR (S R RE T, ARG S
TH T NBEH B DATR SR A i 21 7% 2 I AVE S S MU (s, USSR 4080
W 7S BEH BRI A0, G R T 7S BE H BRAE S AEMIBTA IR

1 #MR57REE

1.1 fitarsy
111 A dus

INBEH B R IEF R B 7TV R = S AR XA M oK - (108.27°E, 23.18°ND
FIUPHBER SEHR RT 100 3k, 7ESER = 5640 R FOKWHR IR @ MR, FOKEF A oK i 1A
Fi o FRZ AU IR B RS AMRAGAT (R R PR 35, SRRl 7E S0 = 2% 1R DAF Al B K ) 9%
RS DA AOK I A B (RSB B[R] — B A= (R B0, 4% R & RAF ] 4 e S i
Rt Fra IR N TR P REAT, WAIRFATEINIRIE 25°CH1°C, AHRHREE 75%+5%,
JEM 121 1 12D,
1.1.2 FEERAFER

LRH-800C-GSIE & He N LAMRAE ()7 AREEHB AR M AR AT « BT R
F (R RAGE R IR AR « HAAN 3.5 cm Ml 9 em FIEEIEF IR, HIR N 20 cmx20
cmx20 cm MFR BT, L. FEAMNEEETH,
12 WG E
121 EUEHRRa4mtihon 7358 H B A KR & 152

ORI 12 h WEO/NBEH B 1 82 B SL N BAR N 3.5 em ISR FR LAY, 43 7 f 4t
A5 5 S 1 ORI ANER S 4R i 0t 78 B8 H B e g OgEAT 4] 73, 45 R A0 78 78 2 IR B A 1 0
5 I W8 ATE 3% /S B B0 L &)y e (R 5 RIBE T 5 00 o B0 R ARG S B 7 e s 7 L v R 3 11 4



Y, PG RIAR BV H (<24 h) fRE. SB—RECEM I KBRSl =00 ), HEAR
GREELI IR IR, BT AR AR — 3. BUAif d g BldE CBLR AR CKO FTEL R I 1
E—RBIR A (LR AR F 23158 60 ANEE, BUEHI 105 R EURYL (LR HEFR F2)
WH 8 NEKE,
122 BUEERS ARt /B8 H B ek S0 7 1) 52 i

SN SR O BT S I A RAE X 208 B A R A, DAL L R A L
ATECRT, THEARN 9 om IRFFRIL A%, AR SRAH 6 78 2 A Y B 2 B B L o
it SPEA BE 30 d FEOR I eI R, AR R R OSBRI L, il e, JFH
B 2 H = GRRL L B2 BB B FR L, Geik ORI Ak 3. CK R F2 205l 10 MEE, F
WEIANEL,
1.2.3 7B B B U 2 e R e

Sr IR CKLFy A Fa 4K 30 d 2245 7S BEH SRR AT R, ZARIGAE HAR N 9 em
(s IR ML A AT o T oK R ER S4B 2~3 W8 45 BUAMACK /MR, A D A5 A
KNS BE A B HCECE AR, RIS B3 N KU A ORI ER S 40 i 2~3 WA e, BN
1KY 24 h B HRUR HUBATI S . 24 h JER B Gl B sE, SR ER S
o FEPIAS TR B E ) ZH 5 3 ANARER, R HL 2 ki Dy 30 ¢ 50 S/, 40 @ 40 SK/MLAT 50 & 30
e/ Mo B X REMI I IEFEIE R (Cain 1650, D) RAEARITE: D=N,N/N,N; (2 fi
55, 2019) , o Ny A N2 A3 AR TR IF R IR FIWIAR B, Nps R N 53 AR 0F ORIR
Ml 8o . PSR D<1 B, SRR NBE A B S Ve P o b s ik d
e D>1 1, WSEEH B K i 2 B (4 1
1.3 HiEGI

N.FH Microsoft Office Excel 2016 {4 R 3 i50 ##i% , H>K H IBM SPSS statistics 22 X} T
PHEAREAT 447, 12 One-Way ANOVA XK & Pill. WIPMG R R L f73G3 . 7= i 5
AL R PEAT 25 L B35 00T, SR Duncan T 2 EEHE, P<0.05 #BoREFEE.

2 HBRS57h

2.1 HRREHEMMTAMAINHEKELFHFM
SHCE R BB, BCR RS A 3 R S B A B R A DA B A . B
MR BIIWIRE, 16 1. 20 3 YRR EME, FifM PR BRI EEKT CK
(P<0.05) - Fifl Fo (IR 050 15.43 d 1 14.38 d, 4582 & T HUCE ToKRIF ) CK
4 (P<0.05) , FafRIARMRBMIHET FREZERE (P<0.05) (KD o YIRS
WEME, WEmNN FA P AAERZE S TREE R CK4H (P<0.05) , Fi M F
BB B AR FE 53 500 8.59 Fl 8.95 mg, 5 Fi ARAHEL, FoARMAEA BT in, AR (B D.



®1 ARANERE IR SKREMHZRTLERH (D

Table 1 Developmental time of Cheilomenes sexmaculata feeding on Rhopalosiphum maidis and Phenacoccus

solenopsis

KB i Developmental period CK F F»
1 # 1t 1.60+0.08 b 2.80+021a 2.70+0.11a
2 {#% 2nd 1.25+0.07b 2.18+0.15a 1.98+0.08 a
3% 3 1.62+0.08 ¢ 239+0.13a 2.00+0.08 b
4 1% 4t 3.92+0.18a 3.58+£022a 3.70+0.14a
Tl Prepupa 1.03+£0.03b 142+0.12a 1.07+£0.03b
1% 3] Pupa 3.11+0.08 a 3.03+0.14a 3.04+0.08 a
A B Tmmature period 12.31+0.18 ¢ 1543+037a 1438+ 0.24b

. HUR SRR, FATAR/NS FRERIR 0.05 K EEREZE, T Note: Data were presented
as mean+SD, data with different lowercase letters in each row indicated significant difference at 0.05 level. The

same below.
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IR AT (mg)
Newly-emerged adult weight
s
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T
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AbEE Treatment

K1 7S5 H SRR K EF 5 PR S 4kt (490 P4 ple R A =
Fig. 1 Newly-emerged adult weight of Cheilomenes sexmaculata feeding on Rhopalosiphum maidis and
Phenacoccus solenopsis
i W EAFRNEFRERIR 0.05 K257 52 . Note: Data with the different lowercase letters indicated

significant difference at 0.05 level.
MAFTE R KT, TR S BEH BUd 1 84 TR A B s, Fop
Fi R Fo AR 1 6850 B IR 4795 5 0 2 A, (B U B A7 TG % 3838 - (P<<0.05) - 7NBEH 3
REEHHNTE 2~4 B4 BRI A7 35 3R DL S M AE TR SECE I AL E B % 2 7. CK. Fi Ml
Fa IRLSA7IE 5 A 60.00%, 58.33%F1 62.92% (K 2)
%2 ABEAHREA ERIFSHREMMEE RSEEER (%)

Table 2 Survival rates of Cheilomenes sexmaculata feeding on Rhopalosiphum maidis and Phenacoccus solenopsis

fiEZ Survival rate CK F F»
1# 1t 96.67+234a 70.00+5.97b 7191+4.79b

2 % 2nd 96.55+2.42a 92.86+4.02a 93.75+3.05a




3 w4 3d 92.86+3.47a 97.44+256a 9833+1.67a

4 {i% 4t 9231+3.73a 94.74+3.67 a 96.61 +2.38 a

T5ilF Prepupa 83.33+5.44b 100.00 £ 0.00 a 98.25+1.75a

1 #H Pupa 90.00+4.80 b 97.22 +2.78 ab 100.00 = 0.00 a
RAFIE Z Total survival rate 60.00+6.38 a 5833+642a 6292+5.15a

22 ERRIRBEMMX /< BEH IR EE SRR
BB HR S 400 W ool 7S T ) S0 L 1 77 B S R A e 5 A 2 R o ARIMEDRR A 1 Fy R Fo AR
ST-35) R ME = BP9 0l 503.94 KA 597.80 i, AL RSN 74.31%F1 58.49% (K 3)
%3 ABEAEELE FoREFR B RN 30 d FIRHARA BN

Table 3 Fecundity characteristics of Cheilomenes sexmaculata feeding on Rhopalosiphum maidis and Phenacoccus

solenopsis over a reproductive period of 30 d

EIHRFE Fecundity characteristics CK Fy F2

PO
533.90 +72.68 a 503.94+61.30a 597.80+72.78 a
No. of deposited egg

LA (%)
Hatching rate

66.77+5.95a 74.31+4.04a 58.49+572a

NBEH B 30 d 7 BRI A P28 H = SRR A B i 1] 2 B, 3 R A B R 4 R A A
ANFSRA I = GBS I — B S . NP SR ECR R iR CKZL 7 SR EOM A 20U
AT & eACrg2 (K 2-A) T NBEH BUR BCEORigr i Fy A Fo AR B & 3 4L
K, H= OB = G0 R Sk EA T RERES (B 2-B. C© .

A

—— =90 #{ Number of depostied egg ~ ===-- %131 Number of hatching
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2 NBEH B FOKERIER S ARkt 30 d 7 DI B0°1 25 7 B 0R1 it Ak £
Fig. 2 No. of daily deposited eggs and hatching of Cheilomenes sexmaculata feeding on Rhopalosiphum maidis
and Phenacoccus solenopsis over a reproductive period of 30 d

T B ALB A C 23033 oR N BEH BIUHUIBCE FoK g CE RS 4nbn i Fo ACH Fo ARHF- 25 H 7= B A AL %L
Note: Fig. A, B and C represented No. of daily deposited eggs and hatching of Cheilomenes sexmaculata feeding
on Rhopalosiphum maidis, first generation and second generation feeding on Phenacoccus solenopsis,

respectively.
23 AEAMEARRHEE R
2 FOKWE il HAR S ARk 2~3 & HLEL 5143301 9 30 © 50, 40 © 40 H150 : 30 i, CK
R B E R (D) 43508 1,504 1.83 AT 1.71, FiARHIZ1A 1.49. 1.68 1 1.64,
F2 AR 70008 1420 1.54 K1 1.16 (3R 4) o 3 FACE N3 H B0 d B O &P D AE S K T
1, REIZSHEH P B R T Kef 2 I HH 8 PR 4 6 O e 12k
= 4 ANPIB AR RS R KRR RN BB R RIEE

Table 4 Predation preferences of adult Cheilomenes sexmaculata on Rhopalosiphum maidis and Phenacoccus

solenopsis



B & (individual)

b B RETERAN Predation number LIRS D
Treatment  Rhopalosiphum maidis . Phenacoccus solenopsis R IR Prey selectivity
Rhopalosiphu Phenacoccus index D
m maidis solenopsis
CK 3050 2420+ 1.91 26.80+2.31 1.50
40 : 40 28.20 +1.36 15.40 + 1.66 1.83
50 : 30 39.80£2.67 14.00 +2.43 1.71
F 3050 23.60 +1.91 26.40 +2.93 1.49
40 : 40 29.20 +0.58 17.40 +2.04 1.68
50 : 30 36.60 + 2.80 13.40+2.25 1.64
F, 30 : 50 18.20+1.02 21.40+0.87 1.42
40 : 40 30.40+2.62 19.80 +2.48 1.54
50 : 30 31.80+£2.62 16.40 +£2.23 1.16

3 g5t

INBEH SR R AR AZS R G B LA A MR A R L, T DU R 2R L
(Rakhshani and Saeedifar, 2012; 3KE#ESE, 2020) o AHEFE RIS N4 RSB A Bk
BUE RS AR i e s 58 AR KR B VBT, RV BT A 3848, JE BB 2 AR
FEPR A I N BRI, ATk S AR 1 H (B AR B VR SR 28

— R 5 5 IR e B S A 22 I H B A 1) A 3 52 2% (Mlichaud and Olsen, 2004)
Chen % (2020) Xt-CE B 5 € B0 A o0 90 B8 O 45 58 90 8 545 R 15 Megoura
crassicauda Matsumura F1 ISV R Planococcus citri Risso (LIS LS HGIT T LA,
RKILECE B ARIED AR E W AR B 15 2, BRRIIIE R B I TR A705 2 A1)
AL Ktk R AR . 2 8L H Adalia bipunctata Linnaeus 73 5 B 1 47 5% ¥ B & 4F
Acyrthosiphon pisum Harris FIRASE YIS0 )5, BUET AR AE ) ¥/ A4 5 52 2% B AIX (Ferrer et
al., 2008) o {HALHH TR IR PRI B RIEY) 5 R BRI A 480r RS,
2021b) , PRIUFER B I 4ERL, FETFR PR AL R SN AR I R BN TE A SR i
PRI B FOREFAHLL, (UK BRI LK 2~3 d, SAEERM-NE LR EER, K
AR SR AR TROE, BURECE A YETE 1 Y SUIE T R R e, A HURE T

LK (Maes et al., 2014; Cheneral., 2018) , FIAW A RIALL, AT

ap =H
Hexe

e 4 dO 55

VIR E RS CUlmESE, 2021b) , K4 Ti& R R b, AT S 30K B 18 A
SR K. EAFKZE Maes 25 (2014) Al Chen 25 (2018) [{IHF 70 & IR LA 37 &2
VG BRI RERER, mMEIANIR RS RERE ZR . (RERERN,
YOI AR 4 JU R 3E R, RS ARk i e 880 2 AN BEH B AR KR B E FR TR K. 700 &



MR AR ISR 70X — 1, BESRELER I R H = B0 S SR, (H& X Al a2t SR B T
WF BAR A (2 23 AN RN 51 AL, G Rt — BT, BhAt, AWK LSBT PRk
W) Fo F0 P ARAHEL, RE DI E40R, A0 RIS L RS SR B 4 5 e A 2k
DU POE F3E M. (Chen et al., 2018) , ik, HEMIFEE /SPEH BRI LS 404 51
Hn, NBEH AR RE S R I B AP K B A

AR RIS AR, MBI, B IR A S R R 2 S A
ik B A IR B (BKPH R4 %E, 2023) , (HX T BIHORBEAE P 1 ik 5 A0S FR 4L o R4
A5 (Hodek and Evans, 2012) o A5, /SBEH AR LF S BRI, 3 & i I
AR PR M) R S Aob i S S 7 2 AR R AR BSCAE , T R A R T SRR I PR T 25 45 K A [ 5
W Y ECR, RyA R — ZE T, AT AR R I A RS S i & . AT B TR I 24 s Ay
W LR, e tR 2 BTk (Sheraeral, 20105 FARNEZE, 2023) . A#fh, RE
ST A LR R S RO SR I R A P, (EU R S Ak i 0 B B AR B 1Y 38%~54%,
R, MTERFAEF ik = | BRSEARAIN FAET, 7T DA R 7S B H IR R S 4k i AT
Biia

ik, RAERE M. iR, AR E R I LNMERRRE , SRS T8
PR ke v e B RN T oK WF 45 R 8 FROMEL, PRS0 E RN (B A i, R B AU
Wi it S 50 IR AT B e AR 2l U A AR KR B RS o AL, RIS ER S 4nkr i G AN B H B
PSS IYE I, FERF Rk = SO R TR T3 S BE H By, [ n] DUEE 35 B AP e b o)
FINBEH SR BT va RS0kt o AW S04 IR AT ok S 4n bty (1 (8] PR S (LB 10 228, (A
TR LR IR LT 16 1 T 5 75 BT 300 P PR, e b S At 5 o A AR AT b B
HBAT, BRI RIS SR Frd— B IR . Rk A, ASRIGAUR S BE A BR B P E
SRR TR 2 ANAREAT THETC, EAT TR I PR R T S8 1 AR A 75 o — R
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