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B E (B8] NP RS Aphidoletes aphidimyza W& W HE TR EH T 1B EBT Megoura
crassicauda BESIWIRE, [ Ak ] AWIREZENZMT, REVE T EEFEE0NE & ARG 5360 5 44
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Abstract [Aim] To evaluate the effect of diapause in Aphidoletes aphidimyza on the ability of larvae to prey on Megoura
crassicauda. [Methods] Third instar larvae were randomly assigned to either a diapause termination, or non-diapause
treatment, groups, after which their functional response, search efficiency, intraspecific interference, and predation preferences
were systematically investigated under laboratory conditions. Larvae were starved for 12 h before being exposed to different
instars of M. crassicauda. [Results] The daily predation rate of 3rd instar larvae after diapause termination was slightly
higher than that of the non-diapause group, but this difference was not significant (P = 0.730). The predation functional
response of both treatment groups on M. crassicauda fitted the Holling Type Il model, and both exhibited the strongest

predation on 1st and 2nd instar nymphs of M. crassicauda. As the density of M. crassicauda increased, the search efficiency of
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3rd instar larvae after diapause termination was slightly higher than that of non-diapause larvae, but this difference was not

significant (Ist and 2nd instar: P = 0.577; 3rd instar: P = 0.665; 4th instar: P = 0.678). Furthermore, the predation rate of

larvae decreased with increasing density. The predation rate of the diapause termination group was slightly higher than that of

the non-diapause group, but this difference was not significant. Diapause did not alter the prey preferences of larvae towards M.

crassicauda, larvae from both treatment groups preferred to prey on Ist and 2nd instar nymphs with respective preference

coefficients (Q) of 1.35 and 1.39. [Conclusion] Diapause somewhat enhanced the predatory capacity of 4. aphidimyza larvae

with respect to M. crassicauda, indicating that post-diapause larvae may be more effective predators of M. crassicauda. This

study not only provides an important theoretical basis for using 4. aphidimyza as biological control, but also lays a foundation

for further exploration of its diapause mechanism.
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Wi GG R Megoura crassicauda S J&-3H
H Hemiptera #f#} Aphididae, # ¥ &5 | BiE &
1L B8 T A 2 A0 O RME YA O™ SR (R B
G, 20145 RETAE, 2024), %0 U DIBESE
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BRI AE SR, ™ B IR AR I TE 8 AR K R
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45, 2023) 4,

WL Aphidoletes aphidimyza J& T X3
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A B AR A B Y AR A DA BORH O AR W 2 I AR 1
( Gilkeson and Hill, 1986a, 1986b; Miles and



- 80 - R HEE 2R Chinese Journal of Applied Entomology 63 &

Bale, 1995; Kostal and Havelka, 2000; Kostal
etal., 2001; EFZEEE, 2019 ), WX Tk B
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HALBE] 1.2 75,

1.3.3 BUHEE 3 B4R mEiEETNHER
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BREMNWRFRI . FERISIA 1 KPUK 12 h
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1.3.4 Bt HHEDIRER N : H Holling Il
[ 4% 77 B2 Ny =aTN / (1+aTyN) 065007 (i
HEE, 2004 ), Ny: AR EIEDEG N: SRR
a: BERIGER; T2 LR, AR5k
WHE 7=1d (24 h); Ty: AELESLAE W) T 5 s [0] 5
alTy: WEENHERRS; UL, HEKHER.

IR HRE S =a/(1+aTyN) A5
Bro S: IR (THE, 1994 ),

Frow T A% B H o E= AP =
N, / NP#)543¥1 (Hassell and Varley, 1969 );
E: WEEME; A: B3 P: HEE%E;
m: THREL

SrMETE R E . M P RE I=
(E1 - Ep)/ Ey (ERUGHESE, 2020), I: e
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PRARAE, 2014 BELEAE, 20205 BT, 2023 ),
O FREFERE, 0> 1 FonEE XL
YIEE; O =1 FoRHEHEXZ AR YL
B O<| FRMEEHZREEYAEE .

PRGBS E Microsoft Excel 2016 3
A, I R IBES (MR 4.03) #ET

Gt B L B{EARMER ( MeantSE )
e 2 IIFFIA ggplo2 WAk, HoE, Fl
A Shapiro-Wilk ;%1 Levene % ( agricolae
A1) Sl B s B IE A 5 O 255 . A A IE
oA 507 22 55 VB R R R 2200 i

( One-way ANOVA ) ( agricolae £ ) 43H14H ] 22
5, GAEREER, PR EER
% (LSD) # 72 H AL, XTI R i b4,
BT B IR 55 22550 RS AEA
t ;55 ( Independent samples #-test ); ANFFA IEA
Ir AR 22 SRR R, SRHAT Wilcoxon BEAIS:
5 ( Mann-Whitney U #;5; ),

2 EHREHH

21 REPE 3 R4 RN TERRAEZ SRR
Y4 R Th BE K Bz

PR A P MR i X 3 i 4l X 1-2.3
4 W5 GG R B i Y B ) % R 3
hnm B, YA R R B B, R
BT V92, PR ALY BT 3 i 4 ot
0% 1 B G R B R T R RN YA A
Holling I AUAHI (& 1. A-C ). 7EAMHFIEYI%
FESRMET, W B RIS B iR 3 14l
() H AR S I S TR A s, (H
(] ) 25 S AR IR B B E K (P=0.730),

1-2#37579F 1st-2nd instar nymph 3 F 3rd instar nymph 477 UF 4th instar nymph
A ~ RTEH B ~ R EH C ~ RAFEH
161 Non-dia 16+ Non-di 16 Non-di
- -diapause group —_ on-diapause group . on-diapause group
E o[- wwEa o[ - ERRLE
~% Diapause group - ~ o 141  Diapause group _ < 12 - Diapause group
AL 10 ) —K}é 10} — xBiot —
5 gl - L ~ L
& 8 & wE®
® g 6 a g 6 &g 6
£ 5 4r &z _‘g 4L = g 4k
& 2t g 2t S 2t
) — "0 : ) S
8 16 24 32 40 8 24 32 40 8 16 24 32 40

KW (Sk/I)
Density of prey (ind./dish)

YR (Sk/1)
Density of prey (ind./dish)

KW (Sk/I)
Density of prey (ind./dish)

B FHESHFERBREHORIEW TR 3RGEI 128 (A) 38 (B)
R4t (C) BECEFNHRIIRRMMS %
Fig. 1 Functional response fitting curves of 3rd instar larvae from non-diapause and post-diapause offspring of
Aphidoletes aphidimyza against 1st-2nd instar (A), 3rd instar (B), 4th instar (C) of Megoura crassicauda
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Table 1 Predatory functional response of 3rd instar larvae from non-diapause and post-diapause offspring of
Aphidoletes aphidimyza to different instars of Megoura crassicauda
Holling II AEEIE] pfrhe H B i 1T,
IR T it R ~ ) ERH R
TS TS B T o L L P T, Gy KR
Prev i T . ) Attacking i Predati . . Correlation
rey instar reatment  Holling Il disc efficiency H.andlmg redation Maximum daily officient
equation time (d) capacity  predation (ind./d)

1-2 # I N,=0.529 6N/ 0.529 6 0.034 0 15.6 29.38 0.936
Ist-2nd instar (1+0.018 ON)

I N,=0.559 0N/ 0.5590 0.031 6 17.7 31.63 0.931
(1+0.017 7N)

3 I N,=0.477 9N/ 0.4779 0.040 4 11.8 24.75 0.968
3rd instar (1+0.0193N)

I N,=0.494 7N/ 0.494 7 0.0372 133 26.86 0.962
(1+0.018 4N)

4 ¥ 1 N,=0.478 5N/ 0.478 5 0.0452 10.6 22.14 0.973
4th instar (1+0.021 6N)

I N,=0.496 8N/ 0.496 8 0.041 8 11.9 23.93 0.969
(1+0.020 8N)

I i e B 3 ke dy; 1. WA RERG A P71 3 ik 4 .

I : Non-diapausing 3rd instar larvae of 4. aphidimyza; 1l : Post-diapausing 3rd instar larvae of 4. aphidimyza.

PR AR A B ) B P AR 3 40 XA ]
W g T AE AT R DIRE R VR A Holling 1T
ARG FRLE, SRR, JER & i
TAC 3 R ghdixt 1-2, 3 F1 4 W Ei G4 2K b
R (a )23 0.529 6.0.477 9 F10.478 5;
[0RGia=N LR VY S G R A < LG S )
0.559 0. 0.494 7 11 0.496 8. AR & AY £l 8
TAC 3 B4 ARt 1-2, 3 A1 4 {B0F LAY H B KR
a8 (UTy) 7508 2938, 24.75 1 22.14 3k;
e B R 5 i R -4 3 il o5k
31.63. 26.86 F123.933k (£ 1),

22 RUPEMY 3 4RI SRR SR

PRAR A B ) B P AR 3 i 4y HUKE 5 1
1w A R I ()48 AN B B A 7 R B
Mk (B 2: A-C), JEiE iR +1X 3
BT 1-2, 3 F1 4 B OB R TR
SR 81, =0.529 6/(1+0.018 ON) . S5 =0.477 9/
(1+0.019 3N)Fl S, = 0.478 5/(1+0.021 6N); fi#lR
T B JE R ) A 3 4l HU Y A4 -
FFEBIHN S5 = 0.559 0/(140.017 7N). S5 =
0.494 7/(1+0.018 4N)Fll S4= 0.496 8/(1+0.020 8N).,
RS S BT, EMFEAYEET, WE ik

i e B e 74X 3 4l U S0 R
MENGHR, HERARE (121 P=0.577;
3. P=0.665; 4i%: P=0.678),

23 REFEE 3 RHBHERRECEFHOFN
Fi Rk B

PR ol Ak L 1) £ B AR 3 A &y UG 45
i GG R W ) RSk H OB 2 B e
I &y %% B B I s (% 2, R 3). TEAE
Yy B FIAR £ 2 [A)1E s B, AR 7 100 2 I 7
& 3 I gh it BB B 12, 3 1 4 AN
TG RIIBIN: Ern = 0228 5P 0y =
0.204 7P "7 HI E,=0.189 3P B T R AL

(m) 53510 1487 6. 1.467 7 F11.383 4, fiftli
B G B AR 3 W4 I W wi G
WFERI AT RRAN . Erp=0.240 7P 1400
Ey=02127P "3 F1 E,=0.193 2P 277, T4k
28 (m) 435k 1.486 6. 1.502 3 F11.399 9,
BEE H B B RN, WAL B2 A £ e AR
3 44y e S B A i S B A
RIS —TTH TR, JFE LT R
A A PSR, R P A2 AE B k1Y)
FHRLN
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206 - 1237547 1st-2nd instar nymph 2 0.6 - 34345 4F 3rd instar nymph 206 434515 4th instar nymph

g g g

S 05t 2 05F 2 05r

h"fi &a 0.5 ) % 0.5 -

w04r \ 2 04r 045 .

= — =

go3r 203t B 03f

3, —RmE 3 |~ kwnm 3 | -

el Non-diapause group = 02} Non-diapause group = 0.2r Non-diapause group

Ro1|l ~WEd Bo1l ~wEd RBo1l w4y

gf( 0 Diapause group gg Diapause group g 0 Diapause group

B el L L L L ] 0 1 1 1 1 ] p=ial 1 1 1 1
8 16 24 32 40 8 16 24 32 40 8 16 24 32 40

TP (Sk/IL) KW (Sk/IL) KR (Sk/IL)

Density of prey (ind./dish) Density of prey (ind./dish) Density of prey (ind./dish)

B2 FHESHERRENRIPER TR IRPHEI 128 (A) 3#& (B)
R4t (C) BEEREYHIE I
Fig.2 Searching efficiency of 3rd instar larvae from non-diapause and post-diapause
offspring of Aphidoletes aphidimyza against 1st-2nd instar (A), 3rd instar (B),
and 4th instar (C) of Megoura crassicauda

®2 EREHNRVENTFRIKRGBDESEENEBRNTHRA
Table 2 Interference response of non-diapause offspring of 3rd instar larvae of Aphidoletes aphidimyza
to varying densities of their own population

. . . Y T
momE megws D (@f@;i SR ]Zgﬁ;%
5 1 45300 (Sk/I) (m) /d EIER E ntraspesiti R 1 ]
: . . aily average : : ntensity o
Stage of aphid f(’lfg(}i’ /ideirsllil)ty Pre((}itiofd(}sl?)slty consumption Predation ratio o orence equation  scramble
’ : (ind./d) competition
1-2 % 50 1 11.40+0.58 ¢ 0.228 0 E;,=0.2285p 14876 0.00
1st-2nd instar
50 2 8.50+0.56 d 0.0850 R>=10.999 2 0.63
50 3 6.30+£0.48 ¢ 0.042 0 0.82
50 4 5.60+0.45b 0.028 0 0.88
50 5 5.00+052a 0.020 0 0.91
3% 50 1 10.20+0.59d 0.204 0 Ey=0.204 7P 4677 0.00
3rd instar
50 2 7.80+0.54 ¢ 0.078 0 R>=10.998 8 0.62
50 3 6.00+047b 0.040 0 0.80
50 4 480+0.61b 0.024 0 0.88
50 5 430+043a 0.017 2 0.92
4 % 50 1 9.40+0.62d 0.1880 E,=0.189 3p13834 0.00
4th instar 50 2 8.00+0.37 ¢ 0.080 0 R2=0.995 6 0.57
50 3 573+0.55b 0.038 2 0.80
50 4 5.00+0.54 b 0.0250 0.87
50 5 420+0.45a 0.016 8 0.91

H B i P Ebr R . RSB IS b A A F/NE FRERR 28 LSD G IR TE P < 0.05 /K- P22 3% . TR,
Data are means = SE, and followed by the different lowercase letters within the same column indicate significant difference
at the P < 0.05 level, as determined by LSD test. The same below.
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Table 3 Interference response of post-diapause offspring of 3rd instar larvae of Aphidoletes aphidimyza
to varying densities of their own population
3 & Pn7 e i‘: ] = ko / Eow
W H@fﬁﬂ IR iﬁj%
i s (/1) (k) d MEAARE e o !
. . . aily average : : ntensity o
Stage of aphid P(ri?:l (iztilsslgy Pregig)id(igg)sny consumption Predation ratio interference equation  scramble
’ ’ (ind./d) competition
1-2 % 50 1 12.00+0.33 ¢ 0.240 0 E;,=0.240 7P 456 0.00
Ist-2nd instar
50 2 9.05+0.31d 0.090 5 R*=0.998 9 0.62
50 3 6.70 £0.35¢ 0.044 7 0.81
50 4 5.70+0.25b 0.028 5 0.88
50 5 5.08+0.34a 0.020 3 0.92
3% 50 1 10.60 + 0.43 ¢ 02120 Ey=0.212 7p15%3 0.00
3rd instar
50 2 7.90 £0.47d 0.079 0 R2=10.999 0 0.63
50 3 5.93+042c¢ 0.039 6 0.81
50 4 4.80+£0.49b 0.024 0 0.89
50 5 428+0.31a 0.017 1 0.92
4 50 1 9.60 £ 0.40 ¢ 0.1920 E4=0.193 2P'7%° 0.00
4th instar
50 2 8.00+0.33d 0.080 0 R*=10.996 4 0.58
50 3 5.80+£0.37¢ 0.038 7 0.80
50 4 5.00+0.42b 0.0250 0.87
50 5 424+0.47a 0.0170 0.91
24 REME 3 BHENBEBRENERR 3 jfip

i

PR A B ) B I AR 3 iR 4 O AN ]
RIB B REEF 1-2, 3 A 4 BRI BN
wEEES, BAMaR SEEREILE 4 T
5. JETE B 3 4 BN B &
FBEF 1-2. 3 A 4 5 R S B 0
45%. 32%F1 23%, BEFEREHIN 135, 0.95
F10.70, BN 1-2 #37 AT B W g ke
XT3 A 4 {425 R BUONIERG &M (% 4).
Ui B R A Y AR 3 A RO B G
FBWF 1-2. 3 A 4 i Rl S B 20 o
46%. 32%FH1 21%, BWEFEREHIN 1.39. 0.96
F10.64, [FIRER R AT 1-2 § d BLg b, i
XT3 F 4 WA O AR R TE (£ 5),

ARG B VA B R 0 g T
3 WA A [ S B A8 R ]
BN, R AS TR 50 A R
Jo P B IR 3 4 XA [] % 1 5 24
ST iR P i=Y R IVANE L B Y AN L TS IR 7 WA & ]
B o
AWFREE R TR, Hie B MR 10 & i1
3 W4 &I B s R R e
N, P IE) Holling [T RVARAE . X —Hli &
U5 e o T RS & = 5% Melanaphis
sacchari( LS5, 2023 ), 5X%F Toxoptera aurantii
(2B U04 2024 )55 17 B B D fg s — 2K,
R R B IR S PR 3 4l HUx B
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x4 EHEHRIPENTFR IBRYAWNARRPHREEEFIMIRIFYE
Table 4 Predatory preferences of non-diapause offspring of 3rd instar larvae of Aphidoletes aphidimyza
toward various instars of Megoura crassicauda

fieEEE (/)

HXaR (Sk/d)

HEEER (%)

Stiiﬁ%ii d Pre@ator Qensity Daily average Predatory choice rate Selec]fji;iii fgcient
(ind./dish) consumption (ind./d) (%)
1-2 # 1st-2nd instar 15 48+0.25a 45 1.35
3 #% 3rd instar 15 34+031b 32 0.95
4 % 4th instar 15 25+022¢ 23 0.70

x5 WEBRBRENRIEN TR IRYBAMNARRPRZEETHHRIRTHE
Table 5 Predatory preferences of post-diapause offspring of 3rd instar larvae of Aphidoletes aphidimyza
toward various instars of Megoura crassicauda

EHEL (/1)

H¥gffie s (Sk/d)

EEER (%)

Stfiiﬁﬁi d Pre@ator (.1ensity Daily average Prodatory choice rate Selectﬁfjfifi f%cient
(ind./dish) consumption (ind./d) (%)
1-2 # 1st-2nd instar 15 52+020a 46 1.39
3 #% 3rd instar 15 3.6+0.16b 32 0.96
4 % 4th instar 15 24+0.22¢ 21 0.64

TAE RIS TIRE RO o FAIR G A FLAh KK
RArh g #RE, flan, @ e /N
Neoseiulus barkeri X % XI5 V) B £ B W
Tyrophagus putrescentiae FIH & IIHE v 5 AE i
BAMEHME, ¥IF54 Holling I AU ( A1
85, 2022), [AIRE, ZRW/NAEYS Orius sauteri 1%
i B AN B MR , AT Re sow L S AR
FAME—H, ¥4 Holling I FUAEH ( F 545
2018 ). MHIERRFA, FEAHFRIAE Y2 B 55
T, A R R 0 R TR 3 B4 i B A
s TR F A, AT XA 22 SRR R D
FEAKOT, B3 — 45 SRATH R B e 0 2 Y
TR e ) BA BN I , 3% —45 Rl T ORI
26 Neoseiulus barkeri TEfEIGIE T )G, X E BT
T ERE I A A BRI, B B s TR B A
MIZE R —30 (2R 5, 2022), JR AT g5
BRI JE B A AR PRSI E A G, fRBRI S
1) £ A S ISR R 3 ek R SR R kM A ] R A
WG BFE, MM ss T A Eae s (201,
2023 ),

AWFFEIA K BRI B S B RIS i S
PR 3 140 HORE 25 I 30 i 8 e I 4
AN B4 Bt A 0 B R B I B T R R X5 B

Wop RS AT RN Astegopteryx bambusifoliae
(R, 2025), AEHUNREF Aphis gossypii (1T
845, 2025 ) DI E I RS Mallada basalis i &
H #5 ®F  Brevicoryne brassicae 5 E K BF
Rhopalosiphum maidis ( J1555, 2020 ). 7SHEH
B0 Menochilus sexmaculatus i & #5 A &l
Diaphorina citri (fi]77 W45, 2023 ), @ EHE
Harmonia axyridis i & Wi 5. % Acyrthosiphon
pisum (BEFEESE, 2022 ) 254 T80 He AR —
o BRI, B RER S B B A ) R
hnes, HAS SOV A R X—KIEY, %
R & X BB AR 3 il A AR
AT RGN o SR T RE R R A R TR
PR e 140 5T %) P-4 C R A R K 52, AT
fem TEMNNEsige ) (THLES, 2018 ), X
W F— 20 U T R AR R R B S T RE T S
BR, X5 ) 0 5 SR R AR BCRE 1 #R A TS i . 451l
LRI Coccinella septempunctata 1 fE¥EH &
&, TESIERE I SR BT, A8 AR BT 5l i ok
TEKE ([E/hz, 2016 ), BLAh, MR
Helicoverpa armigera TEfERIG A G, HACHNE
hagim, JEmygsE 7Y R K FE S 6
(Jiaand Li, 2023 ),
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TE I E AR V)28 BE A B s I AR T, R
B A E ARG B AR 3 R4
BAERRN S A % ERMAAHCLR X 5IR
W/INIEYE Orius tantillus & 25 %] & Thrips
hawaiiensis ( ISEFESE, 2020 ), LI K fasarEl &
Propylaea japonica i &t 4% K B\ Diaphorina
citri ( JAZENESE, 2020 ) S50 T-H0 S FIBF 5845
R—5, XRNEAREERG D, MEHHE
I INIEA—E 2 F OB RS0
A Z ) T B 2 R 8OR 2
ThSCEESE, 2023), PG, 2RI E R
S S Iy 1o T ], SC SR T HORE T s
UMK B8 A8 FE WF O FhRE Sl 28 5 45 3 LU AT A
HEDLAL , DT S A s Fe KA o dd 3 He Ak
i RS S B BTN 3 R4
IR LB R AR B R —2P R I, i
B IR s o R B R 5 A8 R R ) Al O e
P, A R BRSO B RB I R XS 1-2 IR L
FRIFRA M ETE (R 0 > 1), Xl 3
4l RN R I AR B RO < 1),
TERE R EY SRR TR, T X 3 A8 e I 1Y) i
FEWUT N . 1-2, 3 Fl 4%, X5 REFH (2024)
Bt 5 B WF BEIONS AN () % 309 6 T2 2 F 1) 4 2 v
SR R A

ARWEFEAE N VAL T R ER IS A B
WO I I B TS RS B RE ), TR R
Sy FA e T AR I 225 1 B6A . AR, 2
10 B — B4 TC 12 58 U R FH A 2 4 AR S 5,
TN gl | A AR A RO S H Al AR
T, BIRTResem AR E LR . i, WERiEHE
TEE A AR R G TR PIERLAE , b5 ik — 2
3 328 FH (10 K Bk
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