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ALK MEE KX#E BRAE EHEDT

CHramAely Rap o 5 KU P b2 BE, 58 AR5F 830052)

B E [B&)] WEiry2irmmerE Rsds FEANE R . 5 @3 H Harmonia axyridis SEA% Bk
Upf e %) R M R, AN B AR AT YLER S ARYUECR S T S 0 B Al X 2 BN R AR R B A T
H, RS AR A IR AR BB ARG [ AR ] = WS TUUR S ARYUHCR S T 5= ik
JZMEEBEEF Chromaphis juglandicola FIR%BE 4B Panaphis juglandis B 17 M4 . IE &I
Fent. [ER] FEIURARMMEI T MHES . e, M, 8 . ZfHE 6 Mgk, 7EARTF
DUBCR SRR AE YIRS, 5 (0 B0l e 25 8 A7 S B TR] 7 L 28 i 18 > 48 3> 38> B> 2 o >
Mo SAEYURIRASAR L, YU S 1% 562 T m AR i Yo A% Ak S BT M AR 9k 4 BRI A S BeF 1) 5 B 40 310
45.18%F1 62.09%; PUEARZS T 5 (T Al X} 2 Fholef s gy B 3 BRI (P < 0.05), HApxizpka
BEAF R EC B bl 87.5 kMM E] 132.9 Sk, MMk BRI ECE R 52.5 LHME] 1045 & FEIAEE
1 Sk AZA 2 B 05F FIA% Ak 4 BEAF A B2 51 13.10-13.61 F1 40.21-48.94 s, [ &€ ] 5 (050 o P A
AR R B B A RE T, (R AT 032 A BUBIR S RS DR 28 5200 . BFoR 25 5 2059 &R
SO R OB NG 8 2 oy W N ok S 3 el £ 5 L G
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Predation of Harmonia axyridis (Coleopter a:
Coccinellidae) on two walnut aphids, Chromaphis juglandicola and
Panaphisjuglandis

CHEN Zhi-Ying” DENG Bing-Dong ZHANG Wen-Jia MA Gui-Long GAO Gui-Zhen"

(College of Forestry and Landscape Architecture, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract [Aim] To determine the effect of food deprivation on the predatory behavior of the ladybird, Harmonia axyridis,
on two different walnut aphids, Chromaphis juglandicola and Panaphis juglandis. [Methods] The predatory behavior of
adult H. axyridis after different levels of food deprivation was observed in a laboratory and the average time required to
complete each stage of the predation process, and the number of aphids consumed, were measured. [Results] Predatory
behavior had six stages: Searching, feeding, grooming, resting, vibrating wings and excreting. The proportion of time
consumed by each stage could be ranked as follows: Resting > searching > grooming > feeding > vibrating wings > excreting.
Compared to the control group which had constant access to food, H. axyridis that had been subject to 24 h of food deprivation
spent 45.18% more time preying on C. juglandicola and 62.09% more time preying on P. juglandis. Food deprivation
increased the number of C. juglandicola consumed from 87.5 to 132.9, and the number of P. juglandis from 52.5 to 104.5. The
average time required for a ladybird to consume one C. juglandicola was 13.10-13.61 seconds, compared to 40.21-48.94
seconds for one C. juglandicola. [Conclusion] Food deprivation and prey species have significant effects on the predatory
behavior of H. axyridis adults.

Key words Harmonia axyridis; Chromaphis juglandicola; Panaphis juglandis; predation behavior; biological control
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MR B Y AT 8 5 R
PrORTR B UIAR DG, 2 A R EOT e LE 7 i6 1)
EEIESHE (WEAAREE, 2005 ), DUHRET ]2
S KB BT A E 2 K E] Z — ( Jeschke
etal.,2002; {4, 2010 ). 40, T Hi4:(2018)
W5 2 BRI 38 B2 DLAR AT LA B b i vy e v L
% /]N#¢ Encarsia sophia X§ Q BaF iR K &l Bemisia
tabaci Q F & % [ Ky ®l Trialeurodes
vaporariorum # H () 77 A= FIHLE BE T o YU B
T F M 4L/ N E i T Sethorud Allosstethorus )
parapauperculus Xf 2K b M B Tetranychus
cinnabarinus FYHLE &, RV 48 h >k
24 h >AKRYUHRC BRA AT, 2020 ). BEFAMSE( 2005 )
I K PILER 24 h 9 H A TIMAE0E Serangium
japonicum i ] T R A E] B 2E S TEREYL
RS, TR T L S RICA T B R ) G 2
WL R, FEPIRh A AT GRS M K E R B 1T
J 5T K Bi-E BB Coccinella septempunctata
4 Wl e E % S % Megoura crassicauda
S 1 G = e L I SRR ETRSE = A 7
LRI Uroleucon nigrotubercul atum £77E i 3% 25
5( Barry and Ohno, 2016 ), EHFIERH1E( 1989 )
W5 2 W 6,505 R, Propylea japonica 4y HL X 4 o
Aphis gossypii . Bt Myzus persicae 11451
Chaitophorus populeti i EFT AAHLL, HXTEE
FUF A, robiniae FUEUE ISR, 3R B R .
X AE A (2021 ) A58 & LY B OB B
Megoura japonica Fil$k & 4% #; ¥y Phenacoccus
solenopsis JLA/7E, A HHE Harmonia axyridis
2 FH I LA 52 A5 P Ah 28 1 5 e I 3 0 KRS A
MIAT R R D A ORI R R 2 — (B R
55, 2006), JTRERFLER RMATRAIE, A
B FH#m KRB E R EDPIIRSCERE (R,
1991 ),

KMk BB EEIF Chromaphis juglandicola ( A<
B4, 2015) 5B Panaphis juglandis

(TR A, 2018 ) S G T A% ) 3= 2 X3
W, BfaEMNES, EUGREEE 0 T skt
B, WA KY 2 mm (B RASFIERAE,
1998 ), TEFKE R XA 04, Hi

T AU SR LA K 218 ( Michelbacher
and Hitchcock, 1958 ). Bk /1 T 1Bk
A IE i ( Goeze, 1778 ), AR K £ 3.5-4.3 mm
( Aqaverdi and Inqgilab, 2018 ), HAGWF | #5790 {k
RUSA I 4 K bk BB | A%k B H A AE
K EFmmOTAL (L, 2018) FSRI ( 5ER
TFAE, 2018) &4, M ARMNAEELEY, HAE
RENGEA Xz, WEERMER R R85,
2018; FE5E, 2020 ), SEEEHUE 2 Fiizpkig
AT B MRS, 7F 2 R Ak AL A A= B
G EA EEM M (XEELLE, 2020; ARERHESE,
2021 ), {HSEEIHXT 2 R R & T A
TFFE i A WLARGE o ASHIF 53 LAAZ Bk S SRR e A ik 4
B R, AR LIRS T 57 (2 0 g e
P EAT WA, W FESr B AE S TR T 2 P
RIEF e )4 A R B AL AR B

1 MRERE

11 #ihiR

S0 TR e | ARk 4 BRI A Ak B B 1
T 2021 4F 8 HRAFIRHALNILE Bkl
(43°23'47" N, 82°15'52" E ), 2 [Hl Ay 5@ 5 dy
BT (25+1) °C. AXHRE 60%+10%. Ot
JE 141 0 10D BN TR (TR AR
J7, RXZ-280B) "', FHRZHEIEBRELE Ak 4B
BRREA IR — R B AR M = F
P2 RS, KimBEH Bk d, Uk Bt
FRZAE B BEAF ) 2-3 W42 i it

1.2 K&t

TEFEFERM (90 mm x 15 mm ) JREPIAIRIE
PINEAS, K Tzt el Tugdl b, 5535
LN AR RS P (R TR TR o) 1 P Ak
MR35 R, ARk 4 B X6 R i ARk I A I TR
i F), SEWEE RN 180 S/, F (B du e

(CPMEJE 3-7 d) MBS mIYUEk 0 F1 24 h F32E
s I 4 0B, AP 1 BYLER O h
F14) B S S e B A R 7 A B P R 1
FRILPN ; AREE 2. BRI 24 h A9 5k S5 (300 R A
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WA A R BEF REFR LN 0B 3. f%
YUAR 0 h Y B3k S5t B e HUBA B A Bk 2 i
WFEEFRILPY ; AbBE 4. B 0UHk 24 h LR A
B HUR A R B R R LN o = N
23-28 °CH TR & W s (5 R~
/R, XTL-6745TJ1-720HD B! )& £ EZ W% 12 h,
sk S AU XA R A A 50 IR L i
PRAERE AT . AAT MEHE] S H L B S AT
FERY, REANALFRE A 8 Yk, MEMERRA 4 K.

1.3 HESH

K FH Excel 2010 X} £ #5474 #L, K| SPSS
23.0 BRAFHEATYLHCIRZS RS P RSO0 H 2y 22
3B ( Two-way ANOVA ), LA LSD #Eitf75%
BEERNZE I (BEHKT a=0.05), K
JE GRG0 O BE o AR IE A PRI E , A TR LR 2L
W& E R G Tt b8 (38R
2014 ), FJH Origin 2018 &K {1EA

2 GR59H

21 REHNFEHETHNFERTA

i SRAGOMEE K AT, St B o 2 A
RkF R AT M I T R L
FRE L RAHED 6 Ay (1),

T A TYURRAS 1 50 BRI KGR 1L
Ja, JRERICHNE S, TSR T RS A
Hb o ilf B, 48 SRR AR A A T
J R

g Sl SR dus, M
W HUAR, SRIG IR, RO 1 ki i
Rk, ZEIF S . AEYUERIRE Y = A
PR MR AR IR B 1 AL
AR 25 min, FAKAFER 285 min, PUHRRAE
Y S0 B0 B AR R 0.38 min, fix < AEHT
26 min, FRAEMEL AT AT, S B T AAZ B E
A BRI 3 AR A e &, H LA
Sk HB A kI

WAL ZRATERRE . 1SR SRR AR
5, CIERERAM A . R, RIS BRR

T, R B

e ORI ASIRE, i irS
TERRIE I, 2RI St BT o

G SR Ra s Y ) S NN L S R LTI k2 VS i3 2]
PP 08 ST P, e R e o, &2
BCORATAR, B RIS AR AT EAT W= B8l

HEME - SR A HE T DA i i AR A R
B, MR KA T R HEME IR 22l
JatgE, R VHEL B9E Ry £, MRs
AR CHARDHE

R?;“‘ci%r‘lg <—) Exﬁfﬂgng
A
B1 SeilhdametEssgmn
B e HIT AT E
Fig. 1 Behavioral process of Harmonia axyridis preying
on Chromaphis juglandicola and Panaphis juglandis

22 YUBRSHEVHEANBREMHAZHRT
o B i8] 5 L O R N

MR 1 ATLUE 1, YUCR X 5 Bl
T B FERNHEE B ] B A S e 35 R A
 (P<0.01), X5 @8 AR EF RS i a] b L
SN I 2 (P < 0.05 ); JE Rl 2 x0T S 6o Ui s 5
B A HEE B ] 7 B A2 i 38 oA i B (P <
0.01 ), i 53 o0 I A B A 98 30 Ao [ o L 52 ) i
F (P<0.05); YRR YRS S 66 51
WS B ESEE S A EER (P <
0.01), X5l B AHE T E &
WAL HEAEH (P>0.05),

WE 2 i, FEARFRPUVRR S AR R A& 2 Fh
KT, S PR R RSB AT A B ] &7 L3
R I >RSI >R > HE SR 2 AR
SRR, DUHCRAS T 5 (0 30k i A%k DA B
RS (K2 A, P <0.001), Fisl (& 2.
C,P<0.001) F## (K 2: E,P<0.01) W}
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*1 RANAZRFESWIRRESNEYMEN R EIHRESHERIT AR IE S LK m
Tablel Effect of starvation and prey specieson proportion time of predation
behavior of Harmonia axyridis analyzed by two-way ANOVA

& 47~ Predation behavior

¥ Factor

HHE df F{E F-value P1{H P-value

{45 Searching PUIRA Starvation 1 10.556 0.003
YIRS Prey species 1 15.354 0.001
PUBRAE < YIFP 2 Starvation x Prey species 1 11.482 0.002
HUE Feeding PURARZ Starvation 1 17.231 <0.001
FEWIFIZE Prey species 1 58.702 <0.001
WURIR A< JE ) Fh S Starvation x Prey species 1 1.876 0.182
B Grooming PUARA Starvation 1 11.057 0.020
YIRS Prey species 1 4917 0.035
PUBRAE < YIFP 2 Starvation x Prey species 1 28.973 <0.001
i & Resting PUBIRAS Starvation 1 36.570 <0.001
FEWIFIZE Prey species 1 2.415 0.131
PURIR AT RIS Starvation x Prey species 1 17.689 <0.001
#4H Vibrating wings YUK Starvation 1 6.798 0.014
YIRS Prey species 1 7.567 0.010
PUBRAE < YIFP 2 Starvation x Prey species 1 2.790 0.106
HETM: Excreting PUEIRA Starvation 1 12.713 0.001
FEWIFIZE Prey species 1 0.005 0.004
PURIR AT RIS Starvation x Prey species 1 0.213 0.554

f7 HLEH B Ak A B R, e (& 2:
B, P<0.001) FfI#tE (K 2: D, P<0.01) Hf[H]
A7 L R ARV ST S B S A% Ak
S B ORI ) o bL e 2 R T R Ak R B
(El2: B, P <0.001), HAhAT Rmfa] 4 I W
FE5% (P>0.05), SAEUUHIRASA L, YUk
AT REMAE SR EE (B 2: B, PRI
P<0.05; BEHkeBtr. P<0.01) Ak (& 2.
F, BB . P <0.05; k2Bl . P<0.05)
A a] e

23 PUBRESHNEYHENZEMANQEN
=AU

MR 2 FTLAE Y, YUERIR SRS 2t =2
BRI R AR R (P<0.01), 1L
RS R P A 2850 o B B e A A2
HAEH (P>0.05),

WK 3 FR, SIEYURRIRESH L, PUERIRES
T A A R R E TR (B -
P<0.001; k2B P<0.01), HAxZuk
MLBEIF (B 87.5 kB hnE] 132.9 3k, X%
WA BE o g BCE R 52.5 Sk E] 104.5 3k M
Ti] LA R 285 P8 S €, Z0I o o) A2 ok L R o ) B
WE R TSR (YUK 0 h: P <0.001; L
# 24 h: P<0.05),

24 PUBRRESHMEWHENREMBNE 1 %
Rk B5F B - 34 et B RS P

MFE 3 TLAE Y, YURRIR S X 5 a3 U
1 SAZARF P-4 FERT B 52 M A 2 25 ( P > 0.05 );
EIFP T A TR 1 Sk BT
IR 2 (P <0.01); PUERIR S FAE 4
Xt SR 1 Sk R
ZLHAER (P>0.05).
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S YUK 0 h Starved for Oh s> 4J1/&k 24 h Starved for 24 h

~T07A 708 70 ¢
_T60F 60T 60 -
R ES0f 50F 501
e, ‘540 - **A 40 + sk 40+ xx
1 E30f . B 30Ff 30
E 520t 2 200 00 & 2 B
0t i
0 @S @S 0 @g
‘3%& ~00\0 ‘% : . ‘3& ‘3‘&
N SR AR e 20 S B vg%; s
R g 0 ,“%\0“ Ut ﬁgmo“
707 0 B 70 -
Q\i 60 _D_I_ —E 60 B 60 F
SEE N o ol
RTA0T N 301 30}
mE30f 1 T ™
= g= 3t 3t
= % 201 2r sk 2+
‘g:lg- (1)_ [——maA [___maB (1)_ a A a A
% 5
‘ﬁ%‘% %&.‘S %ﬁj& %@S ,é{c’%%@s %\ g%\&‘s
w% ﬂ? %\‘* %» At P
Zﬁ%ﬁ?% Prey species Zﬁ%ﬂl% Prey species Zﬂ%ﬁl% Prey species
B2 ARNBERSTREIIHMZRERFNZASHTNSHETARE L

Fig. 2 Proportion time of predation behavior by Harmonia axyridis on Chromaphis juglandicola
and Panaphis juglandis under different starvation

A 855 B E; COMiEE; D #E

E. H&#; F et BB ER . B EARA AR/ NG FRER

AAEPUVHRES T S @B R RS P R S RG] & U 22 5 3% (P < 0.05, LSD %), ARIKREFRFRYUBRE T

SOABUST AR YA AR S 22 5 B3 (P<0.05, LSD i),

5 R A RS R A TR RIYL

TR 25 S0 T A ] 5 LEAE P < 0.05 TP <0.01 KK ETFT25 82 (LSD ), FEIF .

A. Searching; B. Feeding; C. Grooming; D. Resting; E. Vibrating wings; F. Excreting. Data in the figure are mean+SE.
Histograms with different small letters indicate significant difference at the proportion time of different prey species under
non-starvation conditions (P < 0.05, LSD test ), while with different capital letters indicate significant difference at the
proportion time of different prey species under starvation conditions (P < 0.05, LSD test), * and ** indicate that the time
proportion of H. axyridis in different starvation conditions under the same prey species are significantly different at P < 0.05
and P < 0.01 levels (LSD test), respectively. The same below.

R2 YERSEBYHENREIH
REEYHHFTESHF (PE)
Table2 ANOVA of the effects of starvation and

prey species on the number of aphids consumed
by Harmonia axyridis (P-value)

[A+ Factor P-F:/llﬁu .
DURIRZ Starvation <0.001
TEMIMZE Prey species <0.001
PUBRAE S IFP2E Starvation x Prey species  0.652

WnPEl 4 fro , AR ROUERRAS B 7 (0 SR B e
1 KA 4 I )P B RE N 35 T I A pk

BRI (LK 0 h: P <0.001; 9Lk 24 h: P <0.001 ),
H s ERREE 1 kP2 BEET r-F- S FE R
4 40.21-48.94 s, HUE 1 SLAZPRFREELT 1) F- ) HE
ok 13.10-13.61 s,

3 @RS

HEHEE R RS R, fERIE SN
PSRV B AT, BT N A S5
B3 B R AR P 1 A A TR & X
SXPR, DMEIRTG R KRR RER , Il A A7 XU

( Wiegert and Petersen, 1983; K&, 1997 ), A
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19L& 0 h Starved for 0 h
=150 - YL 24 h Starved for 24 h
S %k A
= T
g 120/ s B
~ a
= 0 T
oY 9 < \
~ Q
EHZ 60| b
& :
B
° 30t
2
2
Ak R BRF Rk e BRf
C. juglandicola P. juglandis
JEHFhJE Prey species
B 3 FAEIERET R BRI k2B
eI EE

Fig. 3 Number of aphids consumed by Harmonia
axyridis on Chromaphisjuglandicola and
Panaphisjuglandis under different starvation

x3 ERSEEYMENFEINHNE 1L
ZHk T R R MR AT ES (PE)
Table3 ANOVA of the effects of starvation and prey
species on the aver age time consumed by Harmonia
Axyridis on walnut aphids (P-value)

[KF Factor P {H
P-value
YUHARZS Starvation 0.540
HEWFZE Prey species <0.001

PUBARZS x S ¥FP2& Starvation X Prey species  0.086

1914k 0 h Starved for 0 h
60 }dk 24 h Starved for 24 h
a
=50+ T
e
/:-n\ = 40 — +
S
79300
gé
o 20 |
H" %D P_ B
Q .
Z1w0F | s
ik B BEf Btk BERf
C. juglandicola P. juglandis
EHFh Prey species

4 ARNERETREMANE 1%
2ok BT S i bk & BT Y T FE RS
Fig. 4 The averagetime consumed by Harmonia

axyridis feeding on a Chromaphis juglandicola or
Panaphisjuglandis under different starvation

SGRIGER RN, FOMAHEr T AmiHE .
T R, fiE. AR 6 AR,
HRI eI A (Guershon and Gerling,
1999; F74H5%, 2006) —H, FEIMBMHER
w22 RS R, YA TR ERE BA Y
Zoab i, SREARSE R, X 5E/N R
S. parapauperculus [ 3 AT AL ( DhARIEAE,
2016 ),

RECE A B UL B) 3 S i 21T
mEA, CHMREN, ZREI AR Addia
bipunctata ( Dimetry, 1976 ). ¥ 7] #f 51
Serangiella sababensis Al g 77 5L Axinoscymnus
apioides ( Bj##45, 2010 ) 25 RBIEVUVHIRAS T
A EAT N S ARYUICIR S A AE 35 25 5 . A SCh
PUBRIRAS 1 S S R B B B G AR L5, BeAE
FEBF RIS s SARDUBIR A L, DUERIR
AT S BUR BCR R, HCR AR B[R] g L
T EREIN X T B AL TR A 1 = A 50
HE AT H BB, ARSI SRR e
LA, R AR A ]t Bt £ () 86 K
[OE:YI

A H SRR B E R KRR AT, A
SCAEA RS, A RIYUHCRAS Y 7
IUREE 1 Sk Pk A B F- YRERT B KT
AR SBEE , HX bk BRI IS B = T
WMk A BEWE o 3 ] BB T[] — 04 30 T i ps e it
LSS TN 27 SR E37 0 v ) R T i =7
()53 A 7 SR ) R B4 EAE R (T 84K,
1980 ), A SCHLRCRAS 1 5 60 0 Ul A ik 2
BRI (1048 T05F [ o E RS A 4 BRI S e,
SR TS 2 AR, T RESE B T 2 Al
B e 53 A 7 OR RIS Ak e i i o
Jik & h 2P HEHES (R4S, 2018 ), bR
BEWFAEN R T REL A0, HAZB BT A bk
SRR HIEER, TESIRe S R, PR S e B )
Bk PRBE A (4 S R, 48 S o L
o, EETE S D, 7 2 U Waage
(1983 ), WA H Jervis ( 1988 ) WF5E & PR L
ELHURE 07w R X, R RS
5 R R 1) DX I PN 1 Bl o AR IR A 1R A [ 1 285
BREE, A5 BE X S L B R B AT A R S I A
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Rl — A% .

ARCHFFELE R T I, PUFIRAS T 5 Ut
PR A H ) R B 1) B R R o 4
Tt BUERILE 100 3k/12 h VL, BABREH
WEReS, B rh S R LR S 5 B
FFPRE PR AZERT B AR T KRB F
fig )[Rl 5228 () S e (R HEPRAE, 2006 ). i
FBEFDCRER] (Chen et al., 2019) 52K ZEE
M, L F T PR A AR At AR TR A3 A A B
AW, A A ST ABAR, K2R
R AR, KRB B S50 fr it — 2
i

Bt AL KA bR A 5 XU Bl AR B AR O
Pk 2017 g A MRIETAR - SR IR HESS
IR SCVBYT T - SCRREE R Vb - Eh
JETFRIE=Z R o 0h e TAE, TEEGHTL.
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