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Predatory functional response and search efficiency of Chrysoperla
carnea (Stephens) larvae with respect to the aphids Schizaphis
graminum (Rondani) and Sitobion avenae (Fabricius)
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Abstract [Objectives] To evaluate the predatory response and prey preferences of Chrysoperla carnea (Stephens) larvae
with respect to the aphids Schizaphis graminum (Rondani) and Sitobion avenae (Fabricius), and thereby clarify the
effectiveness of using C. carnea as a biological control for these two kinds of wheat pest. [Methods] Different prey densities
of S. graminum and S. avenae were created and the number of each prey species consumed by 2nd instar and 3rd instar C.
carnea larvae was measured and compared and the functional response and search rate of C. carnea with respect to these prey
species was estimated. [Results] C. carnea larvae consumed significantly fewer S. graminum than S. avenae at the same
aphid densities. The functional response of C. carnea larvae corresponded to both the Holling Il and the Holling Il functional

response models. The instantaneous attack rate of 3rd instar C. carnea larvae on S. graminum and S. avenae was 1.089 and
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1.106, respectively, higher than that of 2nd instar larvae. Both C. carnea instars had a higher instantaneous attack rate and

daily maximum predation rate on S. avenae than S. graminum, and the processing times of 2nd and 3rd instar larvae for S.

avenae were 0.005 d and 0.004 d, respectively, shorter than those for S. graminum. The optimal search density of C. carnea

larvae for S. avenae was higher than that for S. graminum 2nd instar larvae had the highest search density, 39.200. The search

efficiency of C. carnea for both aphids species decreased with increasing prey density but C. carnea had a higher search rate

for S. avenae and the downward trend was larger than that for S. graminum. [Conclusion] C. carnea has considerable

potential as a biological control for both S. graminum and S. avenae but prefers S. avenae to S. graminum.

Key words Chrysoperla carnea (Stephens); Schizaphis graminum (Rondani); Sitobion avenae (Fabricius); functional

response; searching effects

INAE TR E R AR, H i
Mg N AR I8 RN 5 i, I U /N A K
FErh iR L PEE A, LT AR E A X ik
e, BEAEBHVES R A R AR AL, /N i A
BB DI K A T, R /INZE 7 R B R M AR R

(Xiaoetal., 2015; Z=)[@, 2018), # X iF

Schizaphis graminum ( Rondani ). #% K 4§ 1
Sitobion avenae ( Fabricius ) J&F%E /N AL
B R RE 2 —  BRaE o £ R AR R
BR, HWEGERWICE I, BRI R LR
TR (BREE, 20065 diffik i, 2019). K
VISR, Z2WFmyBiR A AL BTG 0 3, ik
RGAGIME T, HFEZEn Sa s, H
NS, FECEWERT A A G ( Zuo et al.,
20165 ZEMPEAE, 2017 ) EFXF/NAZ 07 BB A BT
BRI, 2T R e il Hr 2 & SR I Ak (s
TRHR, A R R HUR 3 35 e a2
Iz — (BRednds, 2013 ),

FWSVE R AR, R E KT
Wi F S Chrysoperla carnea ( Stephens ) J&—Ff
PR F R RS, 4R &I
OB S E L Leptinotarsa decemlineata

(Say) BPAE (ARSI, 1989; sK/EJF, 1994;
Senior and McEwen, 1998; Zia etal., 2008 ).
T 3E SR A T ACE LA K, B
B EK GG PERR | 2 1R ™ B R A
&M IF R SR AP B iR ¥R (Ding
etal., 2019 ), HHFIA & w4 EYIBIR 7
PIBFFEED AL T Fr B A YRz R B B Y
S S R 0 T T A AR HA 2 T e 4 T
RN IREIE (A4 A%, 20155 T I,

2016 ), i 38 SR Ry /N AE W R,
o /N G S AT B R T3 A LR o 3 g X R
WA VEA T DO BE S VAT (R 4ELA, T Al o e ok
F R ERE S, Ho Holling AR A 4814 45 51
A AR AN ()5 0 4% B fie ) i AR Ak
(Holling, 1959 ). PP 8-38 F & (1) A= B v 77,
ABIFFEAE Z PN S F T i 38 B s &y o 27 KA
gf Ko 2 — U ()4 6 T 8 S I AT AR A T
ME SHIE, B 705 e 5 FE R 1M 12
PR (B SR

1 #MRERE

1.1 ghtmiR

F UM E KA WR B R B S A
Y, TEENAUB B IR 3, AT R
B IR TR (23£1)°C, B 14 L
10 D, AHXSMREE RH=65% i 508 oy 25 P I 22
i Sitotroga cerealella ( Olivier ) BPIFIA T 15}
KW 29 B R AR E RRE R R A5 O IR R
(25+2) °C, B®Ht, RH=65%.

12 RWHE

RIS ESIL A B AR 90 mm. 7 15 mm f—IK
PEIRHES IR L o AR D 2 P B b i e 4 2
TEOL, 2 W 3 % RS A ) 8 By
330, 45, 60, 75, 90, 105 3kF120, 40, 60,
80, 100, 120 k4% 6 5B EEIK- o i
W E AL S5 22 A B R AT Bk R SR, fREEL 2
% 3 IR HETT 24 h ULHRAD B, 8 HC RIS I
AR 2 9% . 3 W@ B 4 i, BRSO



- 410 - R B 244k Chinese Journal of Applied Entomology 58 1

JOL 3 B KSR LA, AR B Al 8 4y B 5 L,
BT NTARE S, A A SRR e 1) 97
FUSH FEEER 5K, 24 h J5 5T
AR RO, HOBOI I R0 4l HON 2 g HL
HCErRE Sy Sl

1.3 HiEsE

131 WHEMEREMEESE il is
P45 285 B TR 22 Z SOWE RN 22 KA R Al B
17 Holling [Bl & UG, IR 5k S e
MRS 2 % | 3 A U B 2 T U R KA
B E T RE S 2 B0 . Holling 11 %9 3y fit 52 1y A
Al. N=a'NT/(1+a'TyN) ( Holling, 1959 ), =i
N, M E RS YRR, o NBRRTEGE R, N
G, T e AR 0 & B P s [
(ARTFFEMEERTR Sy 1d, & T=1), T, APkt
PRSI (R EIE 1 S AT RE AR );
Holling Il BT e S BHAE Y . N=aexp(—b/N) ( {T.
M RE RS, 1988), X N, JyAH N 25 5 T 1Y)
WER, o AREERAHER, b A 1 KHEH
MR FHREE, N WY,

132 EEEMWNE_NHMEKEFNES
MM HRE Holling IT A T fig Je b 7 #2 i 15 =
B, TR 2 RN 3 i B ) X 2 A A
TR SRV . S=a'/(1+a'TuN) ( T 54K,
1994), = S 48 FRONME, o WBRET TR,
Ty RIS [a], NS RRE

1.4 BESWT
RESEHE 8 F Excel 2016 J2 SPSS 19.0 4347
AL BB AR, AR 7R 56 43 AT R 2

1. 3 WAl O KA . A2 T U IR R A
14 Holling #5751,

2 HR59H

21 AERHEEERHRFNE-NG, 2K
EFRHEREEN

S [) % S0 3 5 e 4y Ko AN [ 8 R /)N A g
R R AR 2 R AR R A T,
A B B oy 20 S F 30 Skl , MiE B 2 i 5

3 o AU 27 T OB RN 2 KA I R AN
N[5 14 00 3 e i 4y s X6E 2 /N 2 o A
o PR R B BT 3G 22, Y43 R 2
KAFWF R IR 2 75 S H1 80 Sk J5 , M FLiS 4]

100 4 £ X ¥F Schizaphis graminum
W E KB Sitobion avenae
80 - skskok ook
kKKK
60 |- . B NE
40 -

[\
(=]

HEE (3/d) Prey capacity (ind./d)

(R

30 45 60 75 90 105
&Y B (3K/IML) Prey density (ind./vessel)
E1 LT@EER2#BHHMNETRNHERE
Fig. 1 The amount of wheat aphids consumed by
Chrysoperla carnea 2nd instar larvae
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Fig. 2 The amount of wheat aphids consumed by
Chrysoperla carnea 3rd instar larvae
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Table 1 Predation function response of Chrysoperla carnea larvae prey on wheat aphids (Holling ')

i3 &Y oA 25 7 o T . THRREC(R) 2

Stage Prey Holling equation " " Related coefficient

2 FRKAEY S avenae N, =1.087N/(1 + 0.005N) 1.087 0.005 217.391 0.969 0.457
2nd instar & = WM S graminum N, =1.082N/(1 +0.007N) 1.082 0.007 153.846 0.944 0.294

3 i ZRKE S. avenae N, = 1.106N/(1 + 0.004N) 1.106 0.004 250.000 0.993 0.399
3rdinstar 22— Wif S. graminum N, = 1.089N/(1 +0.006N) 1.089 0.006 181.818 0.970 1.087

x2

B ER 4 R RN A ThRE K R

Table 2 Predation function response of Chrysoperla carnea larvae prey on wheat aphids (Holling II')

Hui B 5] 4%y A 4 b HHEXFRE (R) 7

Stage Prey Holling equation Related coefficient

2 i FEREW S avenae N, = 101.400exp(-39.200/N)  101.400  39.200 0.978 0.101
2ndinstar 3 = Wi S graminum N, = 86.231exp(-35.760/N)  86.231  35.760 0.929 0.149

3 ERKEY S avenae N, = 98.665exp(—32.810/N) 98.665  32.810 0.979 0.540
3rdinstar =W S graminum N, = 85.433exp(=30.300/N) 85.433  30.300 0.990 0.077
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instar larvae under different densities of wheat aphids
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