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Predation Capacity of Chrysopa pallens Larvae to Young Larvae of
Spodoptera frugiperda

LI Ping, LI Yuyan*, XIANG Mei, WANG Mengqing, MAO Jianjun, CHEN Hongyin, ZHANG Lisheng*
(USDA-ARS Sino-American Biological Control Laboratory/Institute of Plant Protection, Chinese Academy of
Agricultural Sciences, Beijing 100193, China)

Abstract: The potential of Chrysopa pallens (Rambur) to control Spodoptera frugiperda (J.E.Smith) was evaluated
under laboratory conditions in this study, and the predation behavior was also observed. The results indicate that the
2" and 3" instar larvae of C. pallens showed active feeding behaviors and strong predatory ability against the 1% and
2" instar larvae of S. frugiperda. In particular, both the 2" and 3" instar larvae of C. pallens had a large predatory
capacity to the 1% instar larvae of S. fiugiperda, with the average daily predation amount of 78.5 and 89.9,
respectively, which corresponds to the maximum daily predation amount of 125 and 167, respectively, under
theoretical conditions. All stages of C. pallens showed a type II functional response. The predation capacity,
searching ability and controlling efficacy of C. pallens 3 instar larvae to S. frugiperda young larvae were
significantly higher than those of C. pallens 2™ instar larvae, respectively. And, the 3 instar larvae of C. pallens
had much higher attacking rate, but shorter handling time. This study confirms that C. pallens larvae have a strong
ability to control the young larvae of S. frugiperda, which has an important practical meaning for the long-term
sustainable control of S. frugiperda by the predatory insect lacewings.

Key words: Chrysopa pallens; Spodoptera frugiperda; predatory capacity; functional response; biological control
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AR 100 207 ™. HATZ R CAEP R . AR DRI, ANV ARKS #L S 2020 45 5 b S AOkCKE
TR AR VIR EAR B A e A sl O, S KRR R R T T R
S, ORI e AR IR EORSE, o R KRR R U R S, R
Fh, ARG IR RS, WA EEREE . AR gk N R)E, REBWIT
JE& 1 DA M ) R BB USSR AR A T, AT T kR . HY, [ A A AR IE ()RR B R DA )
R A 248 Fhl7, e [E 438 fe € ol 25 26 B Sr R 0 R B ORR AT 20 3B, AUIRIBIE Arma
chinensis (Fallou). zil§ Picromerus lewisi Scott. AR Coccinella septempunctata Linnaeus. 5l H
Harmonia axyridis (Pallas). &I Telenomus remus Nixon. -5 Ui Diadegma semiclausum
Hellen. 5 7RIRIE Trichogramma pretiosum'™"'"2V5, 16 251 S5 00 gk 1) 7 428 o JHLAG 7352 1 3% T 11

KEHS Chrysopa pallens (Rambur) J&/Jk# H Neuroptera, H#3F} Chrysopidae, fEFE ¥Z/04F, & H
SR WL TS R Ry, TR A Ry El. . WSS, R O AR 4 AR 2 AR AR
e AEYP G R A EE N AEN O AR KRS AT SRR B Helicoverpa armigera
(Hiibner). #1441 Pectinophora gossypiella (Saunders). FTaAEMUE Cnaphalocrocis medinalis Guenee. K
Corcyra cephalonica (Stainton) @i F %2 dt, HPHARCRE R, Friy, A2y s 78 7 8l Hih
BB IR I S R, IO T RE A B S b DA B RIS 2y L, Ryt — 20 W DR o) et 5 4
A B e TR AR, ANRIS A= AT NIDE T ORES 2 W8, 3 WAl oy Gt B DA 1 WA 2
WA LR I RE SN, VRO T ARy, RIS T ORI Bt DT Ak AT O R AL R R R
e 977 8 e B AR A 2 2 R
1 M#RE5RZE
11 sz

FHL DTARORCR: 2 A AROR 25 B v B R OK D (102.76° E, 25.12° ND , fE= NV e MRS
FTE6 o REEHE Sy v [ AR PR 7 Bt A A0 DR 9 50 P R B R S A A AR SRR o, TRl SR 4 iR B (25
+1) C, MHMNEE (70£10) %, Yol 16L:8D, kI KGYF Aphis glycines Matsumura, H H AR
7132 IR i s 25 PV SO
12 REEH

PEEAT 15 emy =i 1.5 om BISFRILA AT RAG00E 2 W8 3 W4t o3 D0 R D A0k 1 % 2 W %)) L)
RIS NARK: . WA (2521) °C, Jef] 16L:8D, Jtsk 6600 Ix, HIXHRE (70£10) %.
1.3 REAE

IR R A U T EOHAR 16 emy R H AR 13 em, /% 6.5 em (IR G A YURALHE 24 h,
RN NER ORUE . 24 h J5, REYURAC B Sk R Bds 2 e al 3 W4 BN EEFR LA (A% 15 em,
1S em) , JFIRME R DAL 1 R R 2 W4 Bt I &, [RGB RO, G b DAk g e
Wo RS 2 W gy ERG S ) St D ROk gy R FE BB RE B BN T . 1 A HUAR O 30, 604 90, 120, 200
SR/, 2 W4 B E A 54 104 15, 204 30 Sk/I0L. DRHHS 3 k2l Hef (i) 4ot B R0k 4)) U35 B 66 B 4 0 A -
1 845 300 604 90, 120, 200 Sk/IL, 2 #4105\ 104 204 30+ 50 /Il -2 PR B 5 56 B 4%
X R IL 20 MREE, BEAMACBEEE 8 Ko KRR IBCE AT RIS R ARG ) 5 H D A ) 1 R 1L TS
SAF NAEHEUE 24 h, 2GR A S DT A0 R AEE R, DAREH ST B AR TR I A5 AR R OK R
IR R . W R, 7R R TSI d SR OR BES Bl HOE B ST A Al R AT, gL
EHNEEE T



54 3 AEEAR s KRG 4l HOGH R ST RO 8 UK R B0 PP AR 515

14 BEFITELH

DIRE SN T FE: Ne=aNgT/(1+aTyNg) P2, 485808 )i f2: S=a/(1+aTyNy)?), Rt N, Wi fr it sx
k4 B, a A KA g BN B b S B R N B R, N S S ST RO A SRS B, T IR
FHRRITA], A 1d, Ty A A0SR CRPOR LIS &) sl £ 1 Sk S Sr k4l B B TS DD, S 48 SR8 .
FIFH Excel 2010 #EATHARTIAIE, 1481 Graphpad Prism 6.01 4TS HAER, 257 BE MR
F t K56 5k L 207 22 Mk, 2 EHEBER A Tukey’s HSD V.

2 ZFRESH

21 KRERWEMZRHABHRITANE

PN SR EOSE [ LS WEE G OV Il S M E R e g e pu e D ) CE RN SN L B AN
ARG BAT A o eI, SR PUARICAT 45, TR el e, mi BRI AN E HBcfr . Keie il
M by RSO AR, AT PR, RO ROkl s, FKOT B NSRS dUA R, K4)
HURREAME S D) A IR R v ) s A5 ) DA 1 FE e, L A A ) e )RR 2R B A Sk
58, ARIERAEYIREE R, THER, AREET N Y, BURE R ZRAREHES (B D .

A B

.,

El1 XER28 (A) R3%4H (B) HAEMARE 2 KR
Fig. 1 The 2" (A) and 3" instar (B) larvae of C. pallens prey on the 2" instar larvae of S. frugiperda
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Table 1 Functional response parameters of C. pallens larvae to young larvae of S. fiugiperda

NS 354 Fili B D g SN g FE BEm B AbBEIRRE EHAGE, HEKfias R’ F P
C. pallens S. frugiperda  Functional response equation  Attacking  Handling time, a/Ty Max predation,
efficiency, a Ty, (d) T/Ty
2 W 1 4 H Ne=1.222 Ny/(1+0.01 Ny) 1.222 0.008 152.75 125.0 0.8963  198.892 <<0.0001
2™ instar 1* instar larvae
larvae 2 el L Ne=0.870 Ny/(1+0.04 Ny) 0.870 0.046 18.913 21.7 0.8704 154.527 <<0.0001
2" instar larvae
3Wghd 1 Rghm Ne=1.148 Ny/(1+0.007 Ny) 1.148 0.006 191.333 166.7 0.8840 175316 <<0.0001
3 instar 1* instar larvae
larvae 2 el L Ne= 1.305 Ny/(1+0.04 Ny) 1.305 0.031 42.097 323 0.8746  160.450 <<0.0001

2" instar larvae
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