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Predation of Orius sauteri (Hemiptera: Anthocoridae) on the bird
cherry-oat aphid Rhopalosiphum padi (Hemiptera: Aphididae)
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Abstract [Aim] To evaluate the potential of the predatory bug Orius sauteri (Hemiptera: Anthocoridae) to act as a
biocontrol agent for the economically important bird cherry-oat aphid Rhopalosiphum padi (Hemiptera: Aphididae).
[Methods] Under controlled laboratory conditions, this study systematically evaluated the functional response and searching
efficiency of O. sauteri preying on adults of R. padi, and further explored the effects of intraspecific interference on its
predation efficiency under different natural enemy densities. [Results] Predatory functional responses of both 5th instar
nymphs and adults fitted both the Holling II and Holling III equations. In the Holling II model, the attack efficiencies of 5th

instar nymphs, and female and male adults were 0.764, 0.802, and 0.754, respectively, and their respective predation capacities
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were 11.274, 18.670, and 10.196. Adult females were the most efficient predators of R. padi. In the Holling III model, 5th

instar nymphs, and female and male adults had a daily maximum consumption of 11.250, 16.030, and 10.620 individuals,

respectively, and an optimal search density of 7.326, 9.386, and 7.258 individuals per dish, respectively. Search efficiency was

negatively correlated with predator density, and average individual predation capacity was negatively correlated with the

density of O. sauteri. [Conclusion] These results suggest that O. sauteri could be an effective biological control for R. padi.

Key words  Orius sauteri; Rhopalosiphum padi; functional response; searching efficiency; intraspecific interference
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Table 1 Predation capacity of Orius sauteri against the adult of Rhopalosiphum padi at different densities

A RVRE Y TR AR/ INAE R Bl

PN Predation capacity of O. sauteri at different prey densities
Stage of predator 5 3k/Im 10 3k/ML 15 3k/1 20 Sk/1IL 30 3k/I 40 &/

5 ind./dish 10 ind./dish 15 ind./dish 20 ind./dish 30 ind./dish 40 ind./dish
5P H 3.7£0.153 ABe 4.9+0.233 Bd  6.3+0.213 Bc  7.1£0.180 Bc ~ 9.0+0.211 Bb  10.2+0.249 Ba
5th instar nymph
Ik R 4.140.100 Af  5.8+0.249 Ae  7.7+0.153 Ad  9.2+0.359 Ac  12.1+0.348 Ab 13.5+0.224 Aa
Female adult
T 3.3+0.153 Bd  4.840.249 Bc  6.0+0.258 Bb  6.9+0.233 Bb  8.6+0.371 Ba  9.4+0.221 Ba
Male adult

PR R B ARER o RIS ) RS 7 B 2 AR AR RIS W B AN (] e 2 2R/ AR08 X A5 ) B9 4 £ 4 28 Tukey’s
ERRJEAE P<0.05 /K B2 WE; FATAR/NG FRERRAEA RS T [Fl— RS A/ NE 6 XA 4l 2

2t Tukey’s IEKG IR JFTE P<0.05 K 27 B2,

Data in the table are mean+SE. Different uppercase letters in the same column indicate that the predation capacities of O.
sauteri at different stages on prey exhibit significant difference at the P<0.05 level following Tukey’s test under the same
prey density. Different lowercase letters in the same row indicate that the predation capacities of O. sauteri at the same stage
on prey exhibit significant difference at the P<0.05 level following Tukey’s test under different prey densities.
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Fig. 1 Holling II functional responses of the Sth instar nymphs (A), female (B) and male adult
(C) of Orius sauteri to the adult of Rhopalosiphum padi
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Table 2 Holling II functional response model parameters of Orius sauteri to the adult of Rhopalosiphum padi

S DRERBOCR BMSGEER o 0 RRORETECK ) RWRE

Stage of predator Functional . Attac_:kmg Handling time (d) Max1mum (.1a11y Predat;on R
response equation efficiency predation (ind.) capacity

5 i N,=0.764N/(1+ 0.764+0.043 0.068+0.003 14.758 11.274 0.958
5th instar nymph ~ 0.052N)
AfE A R N,=0.802N/(1+ 0.802+0.038 0.043+0.002 23.294 18.670 0.968
Female adult 0.034N)
rfle B N,=0.754N/(1+ 0.754+0.050 0.074+0.004 13.514 10.196 0.943
Male adult 0.056N)

FP R P EESARERR . Ny ARI/NMESSH Y EGE; N SRWEE. £ 3.

Data in the table are mean+SE. N,: Predation amount of O. sauteri; N: Prey density. The same for Table 3.

U S A HORTIBE | e B G HL A4l 2 S R A 4
2 JE R BE N R BEIN , T0 S B e R i 2%
RGBT R (B 2. A-C), TIfEN AR [ i)
54 Holling M5 FE, UAFE R 40514 0.926,
0.935 F1 0.921 (% 3), Hrr, Ri/NERE 5
v HURTUME | e ol O R 25 46 A5 Mo i PR 1% H e Al
BN 11,250, 16.030 F110.620 3k, fHflES
BB RE SN 7.326.9.386 1 7.258 Sk/IM( £ 3 ),

2.3 FRI/NEEEX R A i 0 AR 3 S 3R

Wit AR A i O R S YN, RN
W5 5 it HEOMIME | 7 ol X G A 32000 X i
WA, RIS Yy T vy = B SR A
ARME/INAESERS D )1 i eI AR A (5T 3
A-C)o SRR 5 K/, AOE/NERE 5 1%
A SURIHE A P ) 1 800739014 0.607 ,0.684

KPR (/1)
Density of prey (ind./dish)

FEppE R (SL/10)
Density of prey (ind./dish)

Fisp A ERth 3151 ¢
~Z ~< £
(5]
‘jg 10} AE10t K210}
= =]
g & g & ) &
@5 5t gé 5} “®E 5t
¥ g ¥
& 2 5
Ay 0 1 1 1 1 1 =%} 0 L 1 1 1 1 A 0 L 1 1 1 '
10 20 30 40 50 10 20 30 40 50 10 20 30 40 50

FYrE R (SL/1I0)
Density of prey (ind./dish)

B2 FRIEMEESHER (A) flE (B), #RE (C) RALEEWAHH Holling 1 HRINEE R K
Fig.2 Holling Il functional responses of the 5th instar nymphs (A), female (B) and male adult

(C) of Orius sauteri to the adult of Rhopalosiphum padi
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Table 3 Holling Il functional response model parameters of Orius sauteri to the adult of Rhopalosiphum padi

= A EL( 3 EL 4 S e (3
FHB Stage of predator 2 EINLITFE Functional H}iﬁﬁiiﬁi ) Hi%);ffla&l s%ar(cijlgl "
response equation predation (ind.) density (ind./dish)
5 5450 Sth instar nymph  N,=11.250exp/( - 7.326/N) 11.250+0.332 7.32620.503 0.926
It B . Female adult N,=16.030exp/( - 9.386/N) 16.030+0.494 9.38640.580 0.935
I AR Male adult N,=10.620exp/( - 7.258/N) 10.620+0.324 7.258+0.518 0.921
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Fig. 3 Searching efficiencies of the Sth instar nymph (A), female (B) and male adult
(C) of Orius sauteri to the adult of Rhopalosiphum padi
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I3 R 5 B 4=10.110P %% ( R*=0.905 ). M
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TERAS 4 5 W I AR R A Hl s |l E PO (RP=0.907 ). Hirh, R0/ MBI i nf i ] Fr)
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Table 4 Predation capacity of Orius sauteri against the adult of Rhopalosiphum padi

AN T) RO T AR /B B Al L i

R A Predation capacity of O. sauteri at different predator densities
Stage of predator 1 3k/m 2 3k/Im. 3 Sk/Im. 4 3/Mm 5 Sk/Mm.

1 ind. /dish 2 ind./dish 3 ind./dish 4 ind./dish 5 ind./dish
5P H 10.200+0.249 Ba  6.800+0.249 Bb  5.567+0.150 Bc  5.125+0.259 Bed ~ 4.380+0.121 Bd
Sth instar nymph
I R 14.200+£0.467 Aa  9.850+0.269 Ab  8.100+0.205 Ac  7.425+0.124 Acd  6.920+0.196 Ad
Female adult
T, 9.800+0.291 Ba 6.250+0.171 Bb  5.367+0.195 Bc  4.675+0.175 Bed ~ 3.980+0.178 Bd
Male adult

PR N B AR DR o RIS ) RS 7 B s TR A [ R R A 7] B S 2R/ N AR I6 X A5 ) B9 4 2 4 28 Tukey’s
EAS S TE P<0.05 K- B2 W3 [FATA /NG FEERRAEA R R ECE BT [Al— B AR /N6 XA B4 4 £
% Tukey’s JER 0S5 7 P<0.05 /K- F 245 B3

Data in the table are mean+SE. Different uppercase letters in the same column indicate that the predation capacities of O.
sauteri at different stages on prey exhibit significant difference at the P<0.05 level following Tukey’s test under the same

predator density. Different lowercase letters in the same row indicate that the predation capacities of O. sauteri at the same
stage on prey indicate significant difference at the P<0.05 level following Tukey’s test under different predator densities.
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Fig. 4 Effects of the predator density of the Sth instar nymph (A), female
(B) and male adult (C) of Orius sauteri on its predatory capacities

A: HRXEWNHER; P REEE.

A: Predation number of O. sauteri; P: Predator density.
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14.040 3k . HER L 9.689 3k, S THAEN T (K
B 1 SR/ ) AR /INMESE 2 PR H il &
R (£4),

3 SRS
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tabaci #7 H (KLOAREE, 2024) SFZF0E UKD
B S A HY —
Holling I #AIG 4R ry H e Kl &
AR R0 RE A PR A R O 2 B8 ) 1Y AR A
(Holling, 1959; #Mi§4T5F, 2021, 2022), A&
WL, AR/ NAEE 5 0827 HURUME | e pl ot
ARAS G 6 W R ) H B A B U o R

(23.294 3k ) >5 3 (14.758 k) >HERCR
(13.514 3k ), FRLRBIGUT Hy « MERKHL(18.670 )
>5 e dt (11.274) >HERHL (10.196 ), HHXTT
5 AT URE R, AR/ N AR I B OO R A 4
I B BRI H e KA 1 R = i R K
A, XS5ARW/NEWHBHE AR TR Mythimna
separata 1 {54 H (ki 5, 2023 ), Wgi% Arma
custos i &L H Helicoverpa armigera 3 # %) H,
(PMEEEE, 2021 ) ML EEEY Rhynocoris
fuscipes T W Pieris rapae 3 W4 H (58 X
45, 2025) MZER—B, BIRFELES ol g vt 35
MR F T RE T R o P BB PR Ay e A A A
K, YRR s E, R ERE T2
(SR fE 1 B B0 5L R BRI E R TR OK
g5 LR, TERI A /N AR5 Bl 6 R A% 4 45 7
iF, HS b A R e O R a MR, (B
TIRW/NAEE 5 W77 A i s i ) 0, e 2 0
K, FER I RERSH B T 21053 By, ATk
PRI 5 W A TBEG , RERETE 1T AR
[F] A 2 g R R R A %
AL B, R/NERE 5 153 U
O e ok, R X R A i O P AT £ ) R S [
A& Holling MARHEY , RS 455 i H
o KA B 1 A e A TR TR SR TP A R A
BRENMEERIR (R, 2015; BRIRGSE,
2023; T4, 2025). iidilA Holling I
T YIRE SN, 15 2R/ INMEIE R R A 45
IgF A B S R Bl oy 5 A L 11.250 3k
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HERCH 16.030 Sk . HERCH 10.620 3k, HZEHEWY)
BREN 40 Sk/MLET A SERR HAf & &, A/
Holling [T 4fi & Dy RE /e i B R4S 2 1 H e R &
o X5 AR/ NMESET & ST S Echinothrips
americanus( RA555 2015 FIBE FRAE 5 Sycanus
bifidus W EF R B (FRIrESE, 2023 ) 945
AL, TR A BE LR 4 Holling T AR HE ST 78 K
FUORZAE T B YU A 2= RS L BRI . B
XA Wk A [ 28 AT T, 07 Holling T8
B2 JE R T RSO A W 04 Tk R B P % R 1)
AAETTRAS , AT A KRR SEPR I & 1T, it
Holling TEEILLEZ5 R AHXT Holling 11 AR 7 g
i, B3 & LB &5 Ol i@t #14 Holling
T A5 75 B 408 3 AT DR RG] s 40 1 A o % R Ak B B
[f], Holling M HAYBEAE St K EOW A5 ) 1) e A
FAREERE, A5G X AP 1) 43 BT 45 SR RE T 4 1
HEG MR KRB R B VER (BRSO,
2004; XNFEEE, 2011; BEIAE4, 2023), TEAS
WFREER T, AR/ INAESE 5 1 HURTHE | A i
X R A i A5 W R Y e SR % R O i o
7.326. 9.386 il 7.258 Sk/IIL, 45418 TR 45 HE
M, ARG /INAESE S W HURIME | B Bl B AR
9 45 I A ) S fE 2R E HR AT S 1 s 7.326-
10.197, 1 :9.386-17.525 Fl 1 : 7.258-9.116, It
BF 2R/ NS5 XA 0 i B0k SR AR e, HLA
FEAE 50%L) |

BRAG Y2 BEAN , REL B B PP 2 Bt 25
M A B RCR I OGN R (IG5, 2021,
2022; BEIMEEE, 2023 ), FEARBFIIGE R T, X4
T B2 (R RVAS A 2 [T i, it o DR B 1) 1
B, RN NG 5 U HORHE | fi 1 of 1] 1 AH
TGRS AR A W58, SERFE LT
BUR /MR ME R R AT 4 58 10F 1l 0 17 24 12 o
RN X SR/ NESEH B R T 1 i
S (PADLDLEE, 2020 ), MEEEEZNER 3 14
B CPMEBESE, 2022) DL EEHE RS G 2l
3RS HL (BRIMASE, 2023 ) ZEHH &% 19iR56 45
R—F Bk, 7ESEhRn AR/ NMERE B IG AR AT
G BRI, ANMTR LR G 7 i () 0F s 2% B K
ST, [ A o 200 B A R R L = T BB | R Y
PN TR, 5 R 2 A0 IR it

YRS SR, JhE S0 5 e 2 R R = 2
TR

AWFAEE NS, FIPRTE TR/ NE
5 5 it HEOFIUME | i S X AR A 6 A 0 ol L ) 4
BHETT, A T AR T B BRI/ MERE KRR
A4 W AT B B TR R o AR, T TR 3R
SORZHRE, MEMIFREANE L | PRBE IR B AR RE |
AR 24t 7 ORI | H A KBRS AR 3 e 45
R P2 TIRHOS FIRPERE T o NI, a5
PRI ZR I/ INAE 8% BT A AR A S e W I, i i —
W BAEYAT R | R (AR
RIO), A2 2570 55 20 KEAl R Ry . 8L
RE 1 FNE FERE ST RZ IR, il s dRe AR A R B0 3
W, SEE RN THEA , LAl R A 3
SR KL Uk E
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