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Predatory Response of the Pirate Bug, Orius sauteri Poppius
(Heteroptera: Anthocoridae) on Frankliniella occidentalis,
Aphid gossypii and Tetranychus wrticae

Chae-Hoon Paik*, Geon-Hwi Lee, Chang-Yeon Hwang1 and Si-Ju Kim

Department of Rice and Winter Cereal Crop, NICS, RDA, Iksan 570-080, Korea
ICOZlege of Agriculture and Life Sciences, Chonbuk National University, Jeonju 561-756, Korea

ABSTRACT: Daily predation of femlae/male O. sauteri during nymphal development were 4.2/3.9, 11.4/9.5, 14.3/10.8,
and 14.7/12.5 at 17, 22, 27, and 32°C, respectively, and consumed 14.3/10.8 thrips, 7.5/7.2 aphids, 45.9/38.8 mites at
277, respectively. Adult females ate 42.8 thrips daily during preoviposition period and 63.2 thrips during oviposition
period at 27°C. Predation by O. sauteri on F. occidentalis increased as the density of F. occidentalis increased.
However, the rate of increase gradually lessened, resembling a Holling’s type Il functional response. The attack rate
of adult female is higher than that of the Sth nymph. Adult female and 5th nymph of O. sauteri appeared to prefer
2nd larva of F. occidentalis.

Key words: Orius sauteri, Frankliniella occidentalis, Aphid gossypii, Tetranychus urticae, Predation
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£ AT Anthocoridae) = HAAZH 2 400~ 6002 1993). thi= ZA] HHQ] Erdffe 25

SELS

o] EE3L3, 2+ F7|E 1.4~4.5 mm7Ex| ul$ choFst
RO d2A QckLattin, 1999). Zi-ARjato] &3he=
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$do] S)x, ol Bl AAjekz EAelsol et 42
o] HolpH BT BB WA SEOR olgHT
Q1oL Orius insidiosus, Orius pallidicornis 242 £E52
7HE AEAIE &5%he A2z 2EuE v qirk(Lattin,
1999). ZZ&u}t Orius spp= SAHHART, ARER, SoIF
2AIRolE, LpRel 22 o2 74 SRE dh3e] 2R
ot ZARZA LA Qi Kawamoto and Kawai, 1988;
Nagai et al,, 1988; Nagai, 1990, 1993; Kawai and Kawamoto,
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1994; Kawai, 1995). =Ujof| &R 02X Orius sauteri
(NZX=ZA), O. strigicollis( S ENZELAA), O. minutus
(FHRE =AY, O. nagai(FARZLE=AA)7L Axd), 1
Zo| A NE=RARNO. sauteri)7} 83.0~92.5%5 AA|sk=
FHFoR dA YrhKim e al, 2001).

ofiR=dAe}t FAEH Y] YEHFTS MAYsh= A&
old RAL fE-UAE o] 43t AFFAYHS AL
ol f-83HA ol gE=d, ZEE sl HeiMe &=
HE3of tigt Aot Bl AFoltk Lee er al(1992)2
NEE=AA7L 529 LollA JSHE DF3ta, 15~30TC
ZERNA 227 2255 WST|o| ZolAd, 30T
oA FAX=r7) 1104708k B 3hgdeh. 5k Nagai and
Yano(1999)= 2 o|&2H | 43S Ho|= 211 15, 20,
25, 30C ollA] HZLHAE ASA|, 20| whel oF30)
REEC] 2 Aoj7} YTkl Bkl om, Nakata(1995)=
15, 22, 25, 30Cof|A] HE=RR A AFol 3 A5l
uslo] A3, LEASE P4 4% BE HolHrhy By
3ttt O. insidiosus 2] L3} F27)7ho] 20, 24, 28, 32°C o
met 27} Q128 HdFQY(Isenhour and Yeargan,
1981), G- HZ2! Orius laevigatus(M| ZE A= 1.
off & A-gsiA, WA} 20~30C ekl B usict
(Alauzet et al., 1994). Kohno and Kashio(1998)+= ofj &=
A kel WEyRMEE Talgo] OE, sYFoR e
£ ZA|gfo] Yot 3tg.om, Chyzik et al (1995)&
Orius albidipennis2] Mol2 stZ2NHE(Thrips tabaci) &
33} BT} WS Ephestia canella)®) %S BHNYS
A9 Heto)-Lol(Tetranychus urticae)s 2235+ A Bt}
Aot BEEO] BTty Bastgc

A ozA TR 7RXH7HE ek Holgd of
o ZAlse, solgat YR YA, TS B9 A
%8 So] 7]zt 3tk Murdoch and Oaten, 1975). ©]%
oM ZARpe) 2AFH H7HE AL 7150 BHlo)
3553342 (Integrated Pest Management) Ao A ABE
A WA sashy] 93t A AR Hr 2 A
A4 SR Fof Wol o]-&= 1 rhNagai, 1991;
Coll and Ridgway, 1995; Van den Meiracker and Sabelis,
1999). Z2&)x}2] 7)%58k8(functional response)S T A]2}2]
2} 37k ek EA7 4 BA ARt
Z7Bl= Txﬂlﬁ_—% AHER= 2122 Holling(1959)-2 AT A
L FAE o8 AR EE 715Ws BYE 3713,
2%, 3%) FeiE AL, ZAAe) wzje] Ahsakg

o Bat A7) gol ol§ET Itk ET Manly(1972)%
AGAA 271 oo Holt EAfE o ZARZE 44
3 mAFE AIRE 2HsMITE R e A
A B2l AdE BHozA9 olgrE BAAR
4 Gl k=AY ZA5E S0 712477} S5l
oF 3k, NUA ABY TYHA H3FIBUAAS
SIe] it 7|2AEE BeTR £ ATE Sttt

ERT

AYEE

E Ao o] g% EFZA = 19999 1] A
S71ede) SeteA oA et 252 o A
(16L:8D, RH 60~70%)°llA 735 EHde o2 Ficsd
AL E A83] Y8l 2~25C2ANA s FA4
£ 19 5 &S & fELuH(A7 8.5 cm, ¥o] 3
cm) $joll Eo] ZojQl= A= FAF 2o} F8ith
1~2% Fof 7P ®ej7t Lhed A28 HETH
A E FA 21 BS o 42 F e AES
Y713 B RES S HO2 1, F4~5YU A7t
T 7FdEel Aso| AP, 220 R Wit YYS Ho]
234 Hol|2 o §3ith SRS AlSollA T
B Sl EHEE o] 83iglon, IS AMSSH] Ao
o718 o]831e] uAEHA| THE the Wkalel Basig]
I 99% o vk ARSI

fE U= 19999 39 HE A= 553 <
209 € AR 9 HoA AFsHe HAF3S AAsH
AR A 97 ol EACIA(A 11 em, 2] 10 cm)©]]
RE=AAWT &2 4 e v R HEgES YL
HolZ Huto|-gof, EIRGE 5L wd Fo& dolFH
Al e ARSEEen, o] 9 F3-2 Zheng(1982),
Yasunaga and Kashio(1993), Yasunaga(1993, 1997)] £
AAE 71202 Pk

[e][e] kva
JHENT

ofE=TA 5 3ol e =P 2% &
3 Hol|2 FFA 2 dUZAFS AT
ZARRA ofRR=TA 31, 2,3, 4, 5Bl it 2=
(17, 22, 27, 32°C) YAZAF 2A= AEIHA(HZS
5 em, &°] 0.7 cm)o] E=FFAL {3 40~507}2)7}
AEE 7 A7 28 em)F} SR =AA] 2 F719] oS
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glo] nt2x] g 37| G 188 Bepae) Amols
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B k0l FASSE 247} 2, 28, 37, 9wt gc

HoluReE ALY 295, BURE 1~29% 4
uo] ol Sh EARRA] ofRweR] oFpe] ULl
2AR: 9] U3l $UE WRloE 27C FerlolM ZARKY
3, ofETA O] FNFSE 212} 37, 29, 300kigink

Il

oA 57 oREI HEE EANE o, TR
BeFEAEE 29502 sjo] 717 YoM 7S
2T ZredEdd 2330 HolArE 50, 80,
110, 140, 170, 200mk2}9] 67) 428 £k 744 YA
5 cm) 9ol RicAEAEE 2958 £5¥2 AER
oA 59 o, YHAEE 22 1 viely WElel
2740.5C 2] FR27)(161:8D, RH 70~80%)oll 3L, 24A)7)
5 vo) Wm BARE 2Al] gsie] TaREo 2 Al
& AN

71Surg0) uiHsE 2457 $151] Rogers(1972)
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y=x(1-exp(-aP(T-Tu(y/p,))))
y: I3E x 0 7150 UE a o 2R gAE
T : AxZEAZE Ty 715 ASAIZL Py o ExdA =

a®} Ty o) 27132 yoll tigt In(x-yyyel 2d3AH= F13t
the; SAS(SAS Institute, 1995)2} H[A1% 2] A< (Nonlinear
least square method : NLIN procedure, Method=DUD)-&
ol-gste] HFAQ g FAsUTh

e

Ho| EFY x4 MSH

g 23, ZIRE 1~27, Hubolgof
U 5S R A2 24 HSAL HER
(A7 9 em, &1 3 cm)fl F7Fo] F 5 emd 7HA
A 9T 7z 20mp 9] Holo} ofEeRA 5T AT,
dH 5L 27 1y FES F2720.5C 9 27
(16L:8D, RH 60~ 70%)°llA] 24A17} Sof] Ho|H 2 ZAlg]

&5 zARBIEL
Zy Y o3

Al Al

EL-FEAHY 2858 Hol& Fgolo] ofFEi=UA)
oF%o] 25 UUZAGES Table 1942} o] 2&=7}
E2E Fylele] TN T #3108 FdH %
o] ddz o] Zzt 147, 125712 7P @k, 17C
oA T £ACE SEY 59 dYxA|Fko] Zzt
42, 3.9ut2l2 7FF Aok 27C oA gHez 283

Table 1. Number of F. occidentalis 2nd larvae consumed by O. sauteri nymphs per day at four constant temperatures

Sex Teemp_ " No. of prey consumed by 1-5th instar nymphs/day(Mean=SE, days)b
(©) Ist instar 2nd instar 3rd instar 4th instar Sth instar  Average(1-5th)
17 10 1.7£0.12 a 2.8+0.21 a 534031 a 6.2+0.31 a 4.840.26 a 424020 a

Female 22 14 1.8£0.20 a 4.1+0.29 b 8.6+0.60 b 1754097 b 248+121 b 11.4+0.52 b
27 21 312025 b 5.6+0.26 ¢ 9.7+0.38 bc  22.6+1.27 ¢ 30.6+1.46 ¢ 14.3+0.34 ¢
32 14 312031 b 7.4+0.46 d 1064044 ¢ 21.440.87 bc  31.0%1.53 ¢ 14.7+0.60 ¢
17 12 1.2+0.08 a 2.7£0.19 a 4.54£0.18 a 6.5+0.29 a 4.6+0.22 a 3.940.14 a

Male 22 14 1.6+0.15 a 3.1+0.14 a 7.120.44 b 15.44£0.77 b 20.2£1.09 be 9.5£0.47 b
27 16 23+0.16 b 4.6+0.50 b 78+0.52 b 201.1£195 ¢ 18.14£2.17 b 10.8£1.18 b
32 15 234022 b 6.1£0.47 ¢ 10.8£0.62 ¢ 18.6£0.79 bc  24.7£1.64 ¢ 12.5+0.75 ¢

* Number of individuals tested

® Means for same sex of the different temperatures followed by the same letters are not significantly different(P=0.05; DMRT).
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BT H7H(1-5%) AYEAFE 2 A 242
3.1, 5.6, 9.7, 22.6, 30.6u}2] 2, 53 ok=0| ZA|ko| 7|3}
=okth Lee er al(1996)2 NEx:AA 43 F39] 15, 20,
25, 30C ol Hutolgof 3ol et EAgke 2R
A3, 212k 7.2, 11.3, 299, 33.0ulE] 2 30T oA} EA]8Fo]
7V Eokeha Basgch

oA 2450] HolEFY YULAFHE Table 2]
Aek o] 7} Hold ohTR| 23] 47t YUY
£ BIANT 1~2332 TIAFL Aol 2 Holr}
A, BB 2353 Aol o T
2 A Y7 LTS 217) 14.3/10.83 45.9/38.8u}
B YR ko] SR kel Hlste] Zalapo] ozt wgke.
o, 2t go]d ofFeA) 13 ofelA 5% ofEoz s
2 JYzmAjze Wobgrk

Kohno and Kashio(1998)x 25C o)A Zi-=22 )|
2332 Hol2 T HB=AAY 2 F7]8 BA
2 AR g3, Z+2F 57, 8.1, 184, 23.9, 78.6ulE]E 58
o5 7IRIE EAo] 7V Wk, ok 1okl
HOFE717E 59t 1005k ol EASN: A0 wws

Aok B A7ET 57 FFo EYEAF] 7P wot
H]=3t Aol ek

ZoFEAEY 23832 Yol T8t HE=UA
%0 L=l AYFAFL Table 37} Zo| fE =LA
Aol ZAFL 27t B &FE ZUI5Hh 27C oA
oA 4F717PE YA FE ARFA7IZE 42.80)
g, A7 63.2ute] € 3 35.0u2| 24, A47|ZE
4] ddzAFFo] 7 Wt

O. lnevigatus ’3%-2) 15, 25 4 35C o] EiegZAH3)
Aol digh JEAES ZARE 23}, 42 1.56, 6.87,
7.38%=2 25 C 7} 7F} &=9ttar B 18igd o w(Cocuzza ef
al, 1997), Kim et al.(1998)2- O. strigicollis®] < 25C o]
A B 1-2385E Hol2 RS W 4R 435
9] YT AR 254uf2| ksl slod, & APTE 2 2o
7F Aged 1 oli=E ARS8719] 27] ¢ AlFE Ho
%ol FFE WS AR i)

=AY U 450 23t F A e U=
2JF WSk= Fig. 1042} Zo) 27C oA 43 432 23
F 5~35Y Alolof] Br-FZA e 285 40~50mEE

Table 2. Number of F. occidentalis, A. gossypii, T. urticae consumed by O. sauteri nymphs per day at 27C

No. of prey consumed by 1-5th instar nymphs/day(Mean+SE, days)’

Prey” Sex(n)’ - - -
st instar 2nd instar 3rd instar 4th instar Sth instar  Average(1-5th)
 ocoidenialis FEMAE@D 31025 5.6£0.26 9.7+0.38 22.6+127 30.6+1.46 14.3+0.54
+ OCCIAEnIGns  yrale(16) 2.320.16 4.6+0.50 7840.52% 211195  18.142.17%  10.8+1.18*
) . Female(16)  3.1+0.12 4.5£0.21 8.80.38 10.7£0.42 10.4+0.53 7.5+0.24
- gossypu Male(13) 2.9+0.18 5.0£0.27 8.5+0.51 9.9+0.53 9.6+0.45 7.240.29
i Female(12)  9.5+0.89 21.842.56 38.3+2.58 65.8+4.38 94.145.86 4594221
- urticae Male(18) 7.8+0.31 17.8+0.88%  20.6£2.02*  61.243.00%  77.74326*  38.8+1.46*

* F. occidentalis: 2nd larvae; A. gossypii: 1~2nd nymphs; T. urticae: eggs.

® Number of individuals tested

© Means for each sex of the three different prey are significantly different(P=0.05; T-test).

Table 3. Number of F. occidentalis 2nd larvae consumed per day by O. sauteri adults at four constant temperatures

No. of prey consumed/dayab

Temp.(C) Female
- Male
Preoviposition period Oviposition period
17 25.442.60 a 39.6+5.21 a 7.2+0.86 a
22 35.8+2.39 ab 46.0+3.21 a 17.8£1.00 b
27 42.845.43 b 6324261 b 35.0+3.57 ¢
32 81.6+2.54 ¢ 107.244.18 ¢ 38.0+2.86 ¢
* Mean+SE

® Means followed by the same letters are not significantly different(P=0.05; DMRT).
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Fig. 2. Functional response of O. sauteri on F. occidentalis,

EABIATL, 400l A ZAlFgo] FA3] 7#as)
AAstR e, 4 17t st #Ha soufziR e
A 3, 3 SRS 43 F 507 B
A 295 5~ 15012 T EAEIAL o)F Z7)
A 2 U7 2AEko| FhAshe Aol

Butler and O’Neil(2007)-&- Ho|2 Fof dhlidl= 244
&% Neohydatothrips variabilis®] HEYUEE 3159 20,
5, 1ek2), Z22)a 2ol i1wfe) AHESt Aol tigt O. insidiosus
FEY HEEE R A, Holdwr} 71 &8 81%9)
200}E HEINGRE Aol AEo] £9k=t B Ao
A& HolE o F7) o] N&H oz AT

fE=HA 5% oFF A AR 4 Hold=E 25t
o EAFE 2ARE 2, ofE=dAe SAE Y] Wt
7R ueh ZAFELE HA F7RI e 119 SUhee
#4310 Holling(1959)9] 71k-e54l A1 @3t dAJs}
FHFig. 2). ERE iR =] Ho| F FalE(a) T
AZHThyol Qotx] 5% fFrTh 4R A5 FA-&0]
1L AR dsith(Table 4). Wb oz A H3
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Table 4. Estimated pammeters of the functional response equation for O. sauteri feeding on F, occidentalis at 27C

Parameters® Asymptotic SE
Stage
a Th a Th
5th nymph 22184 0.0070 0.8477 0.0012
Adult female 2.3167 0.0045 0.7651 0.0010

* a: attack rate, Th: handling time.

Table 5. Selective predation by O. sauteri on F. occidentalis, A. gossypii, T. urticae at 27T

Predator stage Preys tested Prey stage Prey density No. of prey consumed® B°
5th F. occidentalis 2nd larva 20 14.7+£2.43 0.65
nvmoh 7. urticae Adult female 20 5.7«1.11 » 0.25
ymp A. gossypii - 1st nymph 20 2.240.70 010
Adult F. occidentalis 2nd larva 20 10.4£3.05 0.50
female T. urticae Adult female 20 6.1+1.95 0.29

A. gossypii Ist nymph 20 4.3+1.60 0.21

* Mean+SE of seven replications
® Selective predation values of MANLY(1972).

2 2 F el Holgol thstol B a1 BEARE
ol H&rE F-8% SH= ¥¥A UtKMurdoch and
Oaten, 1975). WA of =AY -9 53 F) Hlsteq
A AFol BT L WA JoiA o EEHAY

FHE A=, dos Aol o B2 a7 3
Eojof & Aoz A7)

D"IOl Hﬂ iAl )\12A‘|

TYE Gl HolSRHEE B E|, FutolS
o, BSUIRB)Z WA BEHL FRA 57 45 o
A A3 22| ATA FA= Table SoA19} o] B

*

FAL 2852 47 147, 1040128 2o F
HE go] F 7P Bol ZARBIPIL, 1 thee g gutolg

of 4% SIRIRE 183 £08 TR E3) o
A7} e dE {58 7P Eol 2A39E),
ol ofE=UA S| FejA B4 FHA ui¢ &
ZFole HolE ¢ AFsk= Aol glol, thE Holo
ujslo] BE/do] e Ade R3S o ¥ol ZAgt
Ao.g AziE o] At} Manly(1972)& A4 NA 271X
opike] vlo|7} EAE uf EARZE AR ARG Al
S2 st Hg] 24] groe g S4sIgEd], ol ed
A2 5% o W AR 43 BF E-FSAEYE
HEO]- ATt Nagai(1991)= O. sauteriol] Qol&Add] 28
ESRISE 493, A8l A 45S 2Tl Hol=2
—rﬁia 3% LolFYLHAS P EIRIRE 08 %

4 MoKl B AOR BUFOSA B A7 2L
AFAS & 5 Ak
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