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Predatory functional response of different stages of Picromerus lewisi scott to

different instars of Mythimna seperata walker

TIAN Xu'?, JIN Jie', WANG Fu-Yang', SHI Cai-Hua’, LI Jia-Qian*, SUN Zhi-Rong**, LI Wen-Hong?" (1.
College of Agriculture, Yangtze University, Jinzhou 434025, Hubei Province, China; 2. Institute of Plant
Protection, Guizhou Academy of Agricultural Sciences, Guiyang 550006, China; 3. Hubei University of Arts
and Science, Xiangyang 441053, Hubei Province, China; 4. Guizhou Qianxinan Prefectural Tobacco
Company, Xingyi 562400, Guizhou Province, China)

Abstract: To evaluate the predation potential of Picromerus lewisi against different instar larvae of Mythimna
seperata, this study measured the predation function of P. lewisi nymph against M. seperata larvae under
laboratory conditions. The tested P. lewisi were subjected to 24 h starvation previously. All tested P. lewisi
were reared singly in a plastic jar fed with different numbers and stages of M. seperata. The number of P,
lewisis preying on M. seperata at different stages was recorded, and the disc equation was used to fit the
predatory function curve of P. lewisi against M. seperata. P. lewisi nymph had good predatory capability on
M. seperata, and 3%, 4%, and 5" nymphs could prey on the 3%, 4", and 5% larvae of M. seperata. The predatory
function response fitted well to the Holling II disc equation. The theoretical maximum daily predation
amounts of P. lewisi 3" nymphs on M. seperata 3", 4™, and 5% larvae were 24.50, 29.90, and 4.50 preys,
respectively, with attacking efficiency 0.306, 0.200, and 1.042 respectively, and prey handling time 0.041,
0.033, and 0.224 h, respectively. The theoretical daily maximum predation amounts of 4" nymphs on the 3,
4% and 5" larvae of M. seperata was 33.47, 15.60, and 17.60 preys, respectively; with attacking efficiency
0.367, 0.466, and 0.281, respectively. The processing time was 0.030, 0.064, and 0.057 h, respectively. The
theoretical daily maximum predation amounts of 5" nymphs on 3%, 4" and 5" larvae of M. seperata were
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27.80, 17.20, and 8.50, respectively, with attacking efficiency 0.557, 0.327, and 0.286 preys, respectively,
with prey handling time 0.036, 0.058, and 0.117 h, respectively. The results showed that P. lewisi had good
control potential against the 3" and 4™ M. seperata, with the highest predation rate on the 3™ larvae and the
highest instantaneous attack rate on the 5 larvae.

Key words: Picromerus lewisi; Mythimna seperata; Predation function

ki B Mythimna seperata (Walker) & — Fh #8315 B9 0F CHE SR k5 R, XORATE &, @53 B
Lepidoptera & ik F} Noctuidae, 7£3% [H FRB 82N H 704, FEEBBKBR (Foh, 20065 R4
%, 2014; VLIEARSE, 2014), GRS EHELI (BR5, 2022; B&5%, 2022), Mg E
AR R WP RAGTZ AT B E TR, O FEOM do SURE SN SR8 e 55
ZMOR A AT (6, 1993; VLS, 2014; BVOREE, 20200, AEHUREFRAARZ,
FIA 150 AP, AFEA A, FAK. B IR LR MRk, BEESE (1990) SRR R I8
Mg 7 F BB B Paederus fuscipes (Curtis)s S0 #E Wk Xysticus lateralis atrimaculatus 1 =58
16 Misumenops tricuspidatus 5 R 1351 FL L HUERG U E HCR 3 84 KT 1,67 2.83, 2.17 M
0.83 3k, Xf 4 ik LG Mgl HU L ANl s R ZMAE (20000 0 1 Hb [ 4 £ RS K 38 Aol
Carabidae . P REGHAT AV 722 T AR (O 7 4 00 B 2584, i & IR & — R B FH R,
BRI EERR, s H 5 2GRN Pi#E/EA (Shapiro and Legaspi, 2006; Malaquias ef al.,
2014; Medaleral., 2017). HEl, ENINCAEZ KT &P H R0 kg . SR S
HIl 25 85 Podisus maculiventris (Say) (Zou et al., 2013) KU N AR 4 Euthyrhynchus floridanus L.

(Zou et al., 2015) P& RS Spodoptera litura T K 5. Mk Iattia octo . B2V F] FH 2 ] 25 i
Podisus nigrispinus (JH 20555, 2019) B B 01 Rk Spodoptera frugiperda . % |5 53 B Wt ik &

(2020) #i&E 17 XA A% Cantheconidae furcellata (walff) FEHUGT 3 6% 4 W1 5 K5t 4 iy & 20
RE SN, 3 B SCA i i pl Aot 3 WA el s BT B O B8 70 Mot 5 (2023) FEE N 640 T
SE AR L/NAEWE Orius sauteri 5 We 5 HU. HERCERUFIME RN R de 1 W4 U & e 7y, SRR W R/
TeIE R 6 R 77 & . Mythimna separata 1 W )) R B Re 1ol A2 2 TFRE T W Arma custus
R AAR ST (RIRIR, 2016; 38, 2017; 3KiE-F, 2017).

il Picromerus lewisi (Scott) J&>F-## H Hemiptera i% %} Pentatomidae 73 4% YV £} Asopinae B Ht,
SRR E W — Ml M R R R, AR . SR 0 ARSI oA ORIRME5E, 1999; #4E,
2013). AR, wMEERe ERSOR M. FHL DRk . /NS Plutella xylostella FVIH 7 H
Helicoverpa assulta %5 Z B E O FH B (AR K455, 2016; E#ESE, 2019; EZ4F, 20200. Hulm
i CAE [ N2 AN E 0 AL X HEAT T RS N T E AN, FF N AR IR B 542 R SOOI M 75
PLOA R TS (BUFF5S%, 2016; BIIES, 2018; MAL%E, 2021: @@ K%, 2022). M7/ME
W5 Orius similis (FEMESE, 2022). M PEIIE IS Sphedanolestes impressicollis (HAZRH%E, 2022), K
2L RN Sycanus falleni (RIS, 20200, 2L EIGWE Harpactor fuscipes (XSRS, 2015) &4
BRI R . RSO . B R Tuta absoluta %% R & Ectropis obliqua hypulina %55 HUF 4l &
DIREREFE, AT 5T R i (0 U8 20 A0 HO0r RSO i 1 B e O mE T (Bl RGBS, 2020: M5 H S
2022), JEEIFEEMAE T 3k, 48, 5 WIS A AL 3 BRE REBEAT R RO RE RN (FF 21 4E,
20180, HBWESEHEIT [ ad i 5 W% HON AN EIRE A i B /E R OB 5%, 20220 K3t 6 4
WA, 1. 2 W4 HUB NP0 B RITE UM, 3 885 IO SR B %, K4 4 BT UGk
NBEEW, HEfEEFEENE 3~56. MH, FIHmiE N HE d, FEDL 3~5 B a4 dudk
TR R, AT FE T RE 1 AN [R108 H] 2 s oy FRORE RS H &0 14 Ol & ThRe it 78, AN R dds i Rt
SRR TEORT H [B] B 42 R H AR IR A s
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1.1 ik iR

TG AT 75 2 0 FIURG HRLX8) i B M 48 B 1 i O A ) A T WA R B R, A [l B A A
PRI ST AT R SIS S AT IR IR . AR TADEMRFER B, AR R B . B 312 g, Eobp
200 g, FHk 200 g MUEEEEE 50 g, FATHE 25 g ILALEREN 5. JEIHE TR 6.2 g PURILER 15 g.
K 1875 mLo RAIKG dfAME ailh . FASE S % 25°C£1°C, MIXHEEE RH 75%+5%, Y6 16
L:8D
1.2 RIEHE
1.2.1 2l HORPRE H gl B 4 B e 1 7L

KA IERE (dXh=10 cmX 10 cm) HEAT 205 45 USRS L4 U B B Dh BB 9 . % 3~5 W8 2 i 70
SN AZD WX 7 25 B SERHRE Y, IRBG AT DLIR 24 h, EE | Skaidl, E M LE —HURIEH 4 cm? K
NI, AR ER K 73 o R YURAL B 5 A [RIRE S 00 2 06 0 I ARG B 30 4 5 084l I TN kL
ST R DI REM E . AR I BTG5 R, BN 3 R A, 3. 4. 5 RRN IR oy
BN 3. 64 9. 120 153K/, EEXE 4 WE2RME, 3. 4. SRR BEE BN 3. 64 9. 120 153K/
T, SWSTRIE, HHE 3WCREIIUEE N 5. 104 15, 20, 30 k/FE, W 4. SESKEREELN 3.
6. 9. 12, 15:3L/HE, JACFEFHIEE 10 K. 24 h G IEGiiH kG bl b 3 . X0 1 1a) 78 98 k)
B NN — B oK CABG IESE Y B % o IR B S5 NI 25°C+1°C, AHXTIR B RH 75%+5%, G JH
#16L:8D.
1.2.2 25 HOPRL Hugh B 3 B 47 W 52

TEI 52 2 05 45 FROGERG e ) HRU 3 A8 0 I TR, WS 098 2 e i 63 K5 FR %0 PRI AT A RRAE
1.3 BRGIt S5 9

T 45 %04 R H Excel 2021 A1 WPS 2019 ##FAL#E . {#H Excel 2021 fil Graphpad Prism 8.0.2 % %45
HATWAE S/EE . FIH HollinglU MAR A FEATHL G, [RIET7#28 Na=aNTr/ (1+aThN), H 1 Na A
BRI R, a NIRRT R B, N R O [FRS HGh B B R, T A& S S8 1 S 1)
1d, Th Yt 1SRG B & E .
2 ERE
2.1 #RMEE R HAIER &8

FRME T B RE B BCE A R R . R5ME 3. 4. SIS d ks d 3. 4. SRR A, L
W IIRE MR A HollingI A 55 572 (B 1. B 2. B 3) o 3 aalfa bk d 3. 4. S 4o
H e KAl B850 AN 2450, 29.90. 4.50 Sk W B0k 2873 514 0.306 0.200, 1.042; Kb P [A] 73 )
4 0.041. 0.033. 0.224 h. 4 W a3EA HOOR L 3. 4. SR iy H B K& =0 308 33.47. 15.60.
17.60 3k; B BT 27 5108 0367 0.466. 0.281; ALBEEF[E] 43514 0.030. 0.064. 0.057 ho 5 W% ai i
P HO R 3, 4 SWZ R H & KR &= 27.80. 17.204 8.50 sk;  BEES B #4378 0.557
0.327. 0.286; ALEERET[E] 5524 0.036+ 0.058. 0.117h (R 1) .
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Table 1 Preydatory functional responses of Picromerus lewisi nymph on Mythimna seperata larvae

H R Hli fr i
e " (B3 5% 77 2 A SEFEI TR (T
i Ry LT , IRGTES - T
. Predatory functional response R . . Prey handling . i
P lewisi M. seperata. . Attacking efficiency . Daily maximum
equation time X
predation amounts
3 ¥ 3 nymph Na=0.3063N/ (1+0.0125N) 0.883 0.306 0.041 24.50
3t w5 an
4 %% 4™ nymph Na=0.2000N/ (1+0.0067N) 0.204 0.200 0.033 29.90
3" nymph

5 %% 5% nymph Na=1.0419N/ (1+0.2337N) 0.546 1.042 0.224 4.50




3 # 3" nymph Na=0.3668N/ (1+0.0110N) 0.120 0.367 0.030 33.47
4 ¢ "
4 #% 4" nymph Na=0.4663N/ (1+0.0298N) 0.960 0.466 0.064 15.60
4™ nymph
5 # 5% nymph Na=0.2805N/ (1+0.0159N) 0.230 0.281 0.057 17.60
3 %% 39 nymph Na=0.5567N/ (1+0.0200N) 0.908 0.557 0.036 27.80
Sm A Ath
5 nymph 4 ¢ 4™ nymph Na=0.3270N/ (1+0.0190N) 0.803 0.327 0.058 17.20
5 # 5% nymph Na=0.2861N/ (1+0.3360N) 0.938 0.286 0.117 8.50
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Fig. 1 Predatory functional responses of 3™ nymph of Picromerus lewisi on Mythimna seperata larvae
H: A, 3%%; B, 4#; C, 5#. FF. Note: A, 3"larvae; B, 4"larvae; C, 5% larvae. The same below.
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Fig. 2 Predatory functional responses of 4" nymph of Picromerus lewisi on Mythimna seperata larvae
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Fig. 3 Predatory functional responses of 5" nymph of Picromerus lewisi on Mythimna seperata larvae
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Fig. 4 Predatory behavior characteristics of Picromerus lewisi on Mythimna seperata larvae

3 B 5HR

T B T e N A2 G 0 R S RO ) R S B I AR M E AR, T DUE D RE iR
S LA E R SRR B Re 1, MV HAE D RE . AT RIS U 3. 4. 5 RS U
B hRe R M AF A HollinglIE Y, X 5 iy i 47l £ WU 9N KK UE Ostrinia furnacalis (PMEHEE, 2022).
NBEH BUH Menochilus sexmaculata ¥ & i AR B\ Diaphorina citri (fi] J3W 55, 2023). ¥ B/ ek
Orius maxidentex ¥ & SE N &) &y Echinothrips americanus (FIREE, 2023). ARG & RS0



bk CHESCINSE, 2022) SR IhAE SONAER — 5, 2506 4 WA S We 5 UG RG e 3 W4 R B B )
Hi K, X5B2E5% (2018) 3B 1A 708 1 o5 i 0T 3 6% K5 22 i 4 & o) fg A H A2 B 5%
(2022) RIE MGG 5 W FF HURRG UK B ThRe g AL, UESE T AP L& R mT5Etk. £I15%%
(2023) #7527 P4 Hippodamia variegata M 2k BKEYF Chromaphis juglandicola %)) KUK £ 45 R A1
KT 482 5 AT A BB 1) H i K & s . FHESE (2023) BFFLEE R FRE 3 7 0] ) ids
Andrallus spinidens TEA# & FHL DTS , OIS 4 W& AN S B UG B DT 00 3 % 4 W4 A
BRI RE T, H S R S SRk 3 WA U B B . AT ORI TS LS R, EE S
YIS BRI, AN RIS I i H K BRI, X B I A S S I n SR T AT BT AR,
AR B 4 WS aRESL, A RIS I o5 i BE A8 V% P (R 39 0 H B KRl & iRk, X e S e S %
8 T 2 0 114 Kb BRSO

BRA Fr B2 Ah,  JEON A 0 P W Pt A o 5 0 Ak P 1] 92 e e LA A B T I B B R AR . PN I 4
(2022) Hiff 5 3 W g s ot 0T S 0 R K IR 4 58 4y PR I (R LT R K, 0N 0.849, HERCHUAN 5 682
R [R) B 240 3 0.818 AT 0.790,  MHE il H ) I R KR 4 %% &)y iy kb BRI (8] e 0, 4 0.027 d,
HERC AR BRI (B X2, 9 0.036 d, T 5 W4 AT BRI (B fe 1, 9 0.041 d, X5 ARG TR S
WM AER G 3~ 5 BB dUmy, A 4 WRG HRACE I A AR K I 45 e AL, EROIEE S (2023) RiER
B S /NI I S W4 27 HROA 3 B Sk SE R B 2 W4 37 HUBIT 75 B (MBS TR) B2, 8 0.0203 d, BB Briti %6
1.1813, W Brh e i R >2 W37 > Pl i, A B B S A5 )R] DR P > e HR>2 W 45 HL, RIS, AR
FUH 5 5 R 0 7 A7l (R G R A A R P B 1) e e R AR ERA (Y BE A M 5 U HRARER N
S 4 WA I AR, AR 0.012d, FEZIE5E (20200 KT TR WM 3~ 5 W8 HOMT A HO0) /)
Sl 4 W S BRI BRI B0 RO /IMR R 3 8 B> W AT HU>S S HS Il >R R, X AR S
Frid 3~5 W8 aidB A6 4 WK AL, 4 B8 R0 4 BORG BRI Booh R A s ACERE AR A IR AR R . A
T 508 R I0 AI 3 8 R0 0T 5 WA RN HL I IR I Ml e, R 4 RS B AL BRI [R] AT s 4 8 A X
4 ARG R BRI MOt R AR, X 3 WK HU AL R I (R B R S A AR X 3 AR U BRI T R AR,
X} 3 WERE AL BRI (A R . AR N 3 AR A E RN, XS EFE T E F R
B D RO S U T R U TR A AR AL, (E AR IR BN 5 R BRI Bk el ok, 5 AR F
(E#MEE, 20200, XATRESHEWIYIM 22 A 5%, WOk, HURH T 55 1 5 730 ek 58 M 43t 2 s ) Al [RD B AR
SO R B e A HO6 S WK H RIS B AR K, (HAL B AR K . X AT RE S 5 WK AT A
T B R AT 5%, MBS AR Ak S T 7T o RIS, AN (3] P A 06 85 420 1) W ) 50 3 R b B8 B i) 222
FWARIAEARR E, WIS FL Reduviidae Sk, MM, AKAmiEDE, ek, a8k,
W . . B D%, WAL Nabidae Sk K, MRE MR NEL, it SN R R B)
Vs il M IRT — RN, Rl R, BTG RS, (0 AT RSO R R TRk
ARG H 25 AT AR o R 1) 3

T MG B R BUE R N, @ KK DS SRR NS A, SEBUSTAH LA R
AR EAE T, (HIAH BT N DR H ik g5 J LR R o S AN R A i 2 5% (Martinez et al.
2016; Andrew et al., 2018; Gao etal., 2022). {E%F I EAT RN, AT BR B
Agriophara rhombata ¥ R}, filif UL— @ A% B R A G R R I 28, ML IR, fil i iR
I D, AU CE RIS BRI (GEF RS, 2023). X 5 A0 I Ak i AR RO 4
W SV AT AL . X R B VFZARMIERIE, £S5 i S s ) 1) S
B o BRI Sycanus croceouittatus TEUVHIRAS 1 T 2 St or joidk gl B, R EALE, R
EFRINIEYIR Y, B SOOI, e s . AP EOL G A B, R E 4
HFILE T 3L (ETAREEE, 20200, X5 58655 &8 SRR SUAHAL,  (HIX 5 il & S 4
GUANIE] o Wi S W B4 T BRI T A S H B RN IR AT B, TR A K (R 218 SR A



/N B BRI NS AR N T B B A5, BISEARE) Se it ANIB Y E 4, B REMA R, B
WY RFE Y, BTERE, BIFGHES T —MEY 25, 2019, EHREHA T,
A [ e () 1T 388 TS A MR 8 4 R AR M SRR R AR O (/R A SRR, T4 & 2 ik s
W Ny, 2 M ISR R dd N 2, Hkokaedfhr (BET PSS, 2023). wE s FRAR i 1] A
B TR R B AR SRR, BAE SIS RS T DA R OR i A (PSR, 20200 M)
FHEF AT MR 0 A 20 FR B AR S-S N, BRGS0 AR SR RS0 ThD DA S AR K R oy 45
(JEZWESE, 2019). AHFIT R I i 7 3 B MCRG R4 RIS 2% . B 3. R S N &t
EA MR, X5 L BRI AL, (H 5 2005 SR TE 1Y) 2 i of b 5 30k v 4 SR ) 9 B 4T
AR, HARAE TS A a5 A D Ak 4l SR BB B 215, 2019). X ERS Y 2=
SEAUAS R 7 8 05 A BE S5 R IR A DG, 40 [R] 8 30 1 5 b DT A0 FIOR, e, AT 3 BE 9 R, 2 e DAL
AT B AR DDA &

Zi b, ASIEES I R 0T A R SRR I B TR, b S WS AR IE A T 3 . 4 R B BN IAE
Holling I RS FRE . ARG VOIS 6] DA B 68 056 7 455 R IV GT,  H L AE FH TADRE I8 2 e 7 Y
REHU, L S WIS E . BT AT AN Z N a8 I A B AT N AR B R BT TS FIAR L,
IR 2 FH [R] 57 42 A A0SR e A & i 78 FH (8] (1) 8 TE 5 9 Bt 70 A 5 563 o
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