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Predatory function of Geocoris ochropterus and Geocoris xishaensis
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Abstract [Objectives] To clarify the potential of two predatory stink bugs (Geocoris ochropterus Fieber and G. xishaensis)
as biological controls for the main pests of melons and vegetables in Hainan. [Methods] The feeding preferences of the two
species of stink bug with respect to common thrips, aphids, leathoppers and nitidulids were determined, and their ability to
control common thrips was evaluated. [Results] Both stink bugs preferred common thrips to the three other pests and adult
common thrips to nymphs. The predation rate of both species was highest at 28 °C and the maximum daily capture rates of
common thrips by adult female, adult male, 4th-5th instar nymphs and 2nd-3rd instar nymphs of G. ochropterus were (49.18 +
8.71), (47.23 £ 7.81), (43.60 + 10.29) and (30.10 + 4.65) ind. /day, respectively. The maximum daily capture rates of common
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thrips by adult female, adult male, 4th-5th instar nymphs and 2nd-3rd instar nymphs of G. xishaensis were (33.37 + 3.89),
(32.65 + 5.12), (23.87 £ 2.37) and (27.36 + 3.19) ind./day, respectively. [Conclusion]  Adults and nymphs of G. ochropterus

and G xishaensis are both potentially effective biological controls for the main pests of melons and vegetables. Both species

prefer to prey on common thrips, and females of both species were the most effective predators of adult thrips. These findings

provide a foundation for the conservation and application of G. ochropterus and G. xishaensis as biological control agents in

Hainan.

Key words Geocoris ochropterus; Geocoris xishaensis; predation preference; Megalurothrips usitatus; predation potential

V. KHR K% Geocoris ochropterus Fieber
FVE VP KR K% Geocoris xishaensis J& - H
Hemipetera KHR K #55l Geocoridae Dahlbom K
R85 WAl Geocoridae Dahlbom KR K48
Geocoridae ( E#%F, 2010; R EE, 2021) ,
fEdf A M EE A, Wk Myzus persicae
Sulzer . - K & Megal urothrips usitatus Bagrall |
i1 Cicadellidae J 444 Ht Helicoverpa armigera
Hiibner 28 ( Stone, 1970; Tamaki and Weeks,
19725 FJTEAE, 2001) , J2& 2 R EIE T A0 40
BHERHER (XFEE, 2013) . FERREEZR,
X R R A 5 8 1) 22 i A 4 2 0 0 O R K i
W%, 1 Geocoris puctipes (Say) . Geocoris uliginosus
(Say). Geocoris lubra #1 Geocoris bullatus (Say)
% (Stoner, 1970; Waddill and Shepard, 1974;
Crocke and Whitcomb, 1980; Joseph and Braman,
2009; Hagler and Cohen, 2011) , H#/C &
VR A W 5 45 ) R B SRR A T R AR A 7 (2
RMERAK, 2007) o FEXS TR KFE R
TR KR B, H R R E ARG
S YRR . N TR A . XA R
I% Adelphocoris sp. 18 ) (VF4E1#55 , 1981;
FEAARMDH, 1997; D RUMEHIZEIR, 2005;
AR, 20115 JAIE, 2012) , LA EWRTH
A A AR S AT AR R A T (X
2012) , Al AR i R 5 B He B A K A kg
R HH 32 22 5 OGO 30 A SR X LA B ¥ 1) i) 288
F AT IR EL D o S B R R R RO
Yz b —FEZEWNMHEEERERX (Talali
etal., 2010) , B KEIEYHEHE T H—
Fh e 7 v SRR KBS A Y Z A i B AR
I, AMGeHER P KRB858 07, T H K
PR TGO 3 1 i A P 3t B AR, [R]ist

A 0] TR 8 57 S A5 B R 3R A RO &
#9520 ( Holling et al., 1959; Tavares et al., 2012 )
VI K B ) i ( Castafié and Zapata,
2005 ) o FEIAH B ML R DA e R B AR A
Ve m EAR M, o UUHF G 7E A SRR
NNl O S R E R A

W K] S . TF Aphis craccivora Koch
- 1 5% 2 Y Haptonchus |uteol us 242 15 g JRSE
A AR, R K E S, B AR
N B R S A i /N R R, H
faFE R, MELABIG (BHRESE, 2018) o HHI,
JRSRAE = L B VA& 415 LAt Ak 2= 25500 R &, (1
Bl b2 2t %, O R R
HOMBAMERE , T 254 ™ 5 BT i e A R PR AR
AR, F R KR RO e B b A7 i 4 2 K
SRR, AW R R R 2 R ek Ak
ST BN A BTk 2 — (SR
R, 20015 BREICEE, 2007) o ASUE 2 FhK g
F R B X i g IR A P e E O ™
LA E B AT RS, SR R L
XSSP B R A e BOEPEAL 2 i AE LR
S ILAFE XTSRRI RE ) (Li et al.,
2017) , 5 7€ B R IR 5 VG VDA IR K i
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F1 2HMBARARREN 4 FHELANBRREE
Tablel Predation preference of two stink bugsto four pests

IR PEFEEL Preference index
#ijh Thrips M#f Leathopper #FH Aphid #FEH Nitidulid

A Species W Stage

[RIFNISRS HEALHL Adult males 0.246 4 -0.562 1 -0.2917 0.043 6
Geocoris ochropterus ey iy Adult females 0.430 1 -0.2170 -0.4103 -0.2170
4-5 {AF 01 4th to 5th instar larvae 0.1850 0.2107 -0.3592 -0.144 3
2-3 3% 2nd to 3rd instar larvae  0.142 9 -0.3388 - 04245 0.280 0
VSRR HERH Adult males 0.1711 -0.4242 -0.477 8 -0.4242
GeocorisXIsnaensis i i1 Adult females 02778  -0.7333  -07333  -02333
4-5 44 1 4th to Sth instar larvae 0.214 5 -0.878 2 -0.3453 -0.6242
2-3 WA M 2nd to 3rd instar larvae  0.466 1 -0.8663 -0.2547 -0.3884

Frb o< e <1, BEBIEAIEREmEYE; - 1< Wit <o, UilAAfIRE M. %2 F.

0 < preference index < 1 in the table indicates positive feeding preference; - 1 < preference index < 0 indicats negative
feeding preference. The same as table 2.

80
70 - M #jZ Thrips W M4 Leafhopper @ 47 Aphid O R Nitidulid 2
§ 60 - a
oy . a
X g 50 a
~ - a
B § 40 a a 2 a ab X
& -8 al b
P § 30 b b ab b ab b
220 b b b b b
A~ b b b b
ol | BN | i b Mall
0 I%I 1 1 1l 1 ] ] ] |
TR BERR | 458 R | 2-3IE R MR BERLH | 4-SEEEH | 2-3#RFE H
Adult Adult 4th to 5th | 2nd to 3rd Adult Adult 4th to 5th | 2nd to 3rd
males females | instar larvae | instar larvae males females | instar larvae | instar larvae

KR K% Geocoris ochropterus TEYPKRIR KM% Geocoris xishaensis
B 1 BmIARKBNEDKRKEX 4HERNBRERILE

Fig.1 Comparison of predation rate of the Geocoris ochropterus and Geocoris xishaensis on four pest
HERRA AR FNE R AN R BT R R IR A S5 R PG VD IR A ) 4 Fifr 3 e i 2
KFN 25 BEKF (P<0.05, &M Duncan’s i & K22 465 ).
Histograms with different lowercase letters indicate significant differences of the predation rate of the Geocoris

ochropterus and Geocoris xishaens to four pests under different insect states (P< 0.05, Duncan's new
multiple range method test).

XoF 3t 368 K Ahi] (AR 80301 R 69.09% 1 51.16%,
A I8 R i R g S HIR K s R R P
U IR HIR K 0 o, R o) <7 3 A ] ) 9l 0 i)
IRENT 54.55%F1 45.00%, Bl KR K% 4-5 1%
A HOGTSI 5 | PR e R EE R R R
9 30.43% . 34.8%. 15.22%. 19.57%F 44.44%,
4 FhE MR E R Z R AR E,; MY KIRK
U 4-5 W 2-3 I 0k T D A R

51.16%F1 69.09% , I & & T B (23.26% 1
5.45% ) W H1( 18.6%F1 14.55% FIEE & H( 6.98%
F110.91% ) &

2.2 Bl KR 8 70 7 7 oK AR 4K I 3o 5 1 K &)
D RMERNHER AR

2 T i A He R X DA g A £
fdstee T d (% 2) o M RIRKEE 2-3
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R2 2HMKEBEAMEAN KBS RMERHRALR
Table2 Comparison of predation ability of different stage of two stink bugs on thrips adults and nymphs

] Zh Y HL Adults of thrips

#ij 47 HU Larvae of thrips

B i & YR , . 1 o ,
Fiidk Species M Stage EE (k) LR EiR A figs (k) LR EiR A
Predacious (ind.) Preference index Predacious (ind.) Preference index

BRI MR Adult males 12.67 0.1429 6.00 -0.2000

Geocoris .

ochropterus MR H Adult females 18.33 0.241 4 433 - 0.466 7
4-5 {545 W1 4th to Sth instar larvae 18.17 0.241 4 4.66 -0.466 7
2-3 {447 1 2nd to 3rd instar larvae 12.00 0.142 9 2.83 -0.8000

FAVLRIR KB MR Adult males 13.33 0.238 7 433 0.013 7

Geocoris .

xishaensis A H Adult females 17.83 0.238 7 12.17 -0.076 7
4-5 55 W 4th to 5th instar larvae 10.33 0.071 4 10.17 -1.000 0
2-3 {3F 01 2nd to 3rd instar larvae 5.50 0.067 7 6.00 - 0.0652

i R s O A R SO RS TN
i) o A A B A PR AR £ 0.142 9,
0.241 4. 0.241 4 1 0.142 9; FaVPKHR K% 2-3
WA L 4-5 W T R RT3 R
i) 1 i AU A R £ o 0.238 7. 0.238 7.

h 12,67, 18.33, 18.17 A1 12.00 3k; FHVH KR K
U 2-3 WA AL 4-5 A L T R i R X
38 R i) R A B R o 13.330 1783,
10.33 F1 5.50 ko AXPHVDRHR K i 2-3 #4457 HUX
i) b B U AT U R

0.071 4 F10.067 7

PR R RO UL, 2 P R R BN
R b B A R T R (R
2) o M KHRI % 2-3 WA HL . 4-5 A7 Ik
D AL RS ey NG AT S U R = |

2.3 BEN 2 MRKEBHIEIEXSI D SHIRNT

TE 20-32 °CHYMREETERIA, 2 P i Xl i)
MR R R T LA R, 28 °CHY
WEEAPIRKRME (£3) . 7 28 CH, ML

R3 EEX2MIEHAEDE N

Table3 Effects of temperature on the predation potential of two stink bugson thrips

& (3k/d) Predacious amount (ind./d)

iz MHE (°C)
Species Temperature (°C) HHE B i 4-5 ey 2-3 e
Females Males 4th to 5th instar larvae 2nd to 3rd instar larvae

B KR 5 20 18.66+3.06b 10.98+2.53b 10.19+3.44b 8.67+0.00b
Geocoris ochropterus 24 2247+3.41b  17.1842.04b 15.9443.87b 5.83+0.55b
28 49.18+8.71a  47.23+7.81a 43.60+10.29a 30.10+4.65a

32 28.40£10.26ab  23.00+8.29b 8.00+1.98b 37.40+5.11a

[LiNUPNIES 20 10.29£5.07b  10.71£3.02b 9.64+1.16b 5.42+1.07b
Geocoris xishaensis 24 23.03+4.44ab  15.06+2.16b 11.79+1.67b 7.2343.07b
28 33.3743.89a  32.65+5.12a 23.87+2.37a 27.36+3.19a

32 29.60£5.79a  12.00+£2.17b 17.40+4 3ab 24.20+5.59

T RSVEHEE AR A F NG FREFROR AN RS 2 B 3-8 T S 4 £ s 8128 7 i FOKF (P <0.05, R/
Duncan’s H 5l 22 G55 ).

Data followed by different lowercase letters in the same column indicate significant differences of the predation of two kinds
of stink bugs on thrips at different temperatures (P< 0.05, Duncan's new multiple range method test).



24 2/ RAF: TR MR A s AT VD IR I8 B4 E D REATT Y 323 -

KRIR R IEMERL . HERLH | 4-5 W3 F 2-3 #437 H
XT# i H A B s, 200k (49.1848.71) |
(47.23+7.81) . (43.60£10.29 ) F1 (30.10+4.65 )
k/d, BERET 20 °CHl 24 CRffUIHEE, 2
5 32 CHIMMEEARE B EZR . 28 CHT,
PUVDRHIR R I ME R | HER A . 4-5 W 2-3 %
# HUR R H B 4310 (33.3743.89 ) . (132.65+
512) . (23.8742.37) Fil (27.36+3.19) k/d, &
EET 20 CHME R, &Lk, 20-32 C
FITRETE RN, 28 °CA 2 FiH i o i) I (1) e
R,

3 @itSiip

R A ) P A R e A P PR A R
XISV B RE RS M E B R — (2Rt
S5, 2021 ) o ASCHFJR R W KR 055 FTPE V0 KR
g 0 IS b H B3 A A e 4 e B Ok
A RH] AR TT , eI 2 FhOR B S 7
() A= Py B ¥ i ES T T o AR A SR R IR, mE
FHR A5 PG VD A HR A I X IR i | G
e R R e AR B — e Al B e T, HARRK
YNNG > GRRH > Ml > GlF, XU 2
NSO E TN QY RS NS W Sk =i
T O G- PR R B R T o A i o e
ST 5 A LR B S AR ) — o ] /) A
T, HENZRWAEYPRE SRR ez, Gk
I8 1% R XT38 K B A B IR T D i R
B HA 5 Fl, 4245 Orius maxidentex Men, 1999 ),
ZR W NAEWE Orius sauteri ( Nagai and Yano,
2000) . Oriussp. ( Tangetal., 2016) MEiJ5/h
M Orius strigicollis ( Wang et al., 2001 ) 4
Pl SR 1 B 0 QB 22 i Amblyseius
swirskii ( B =H%, 2019), HEHE DR, )
VG £ & Frankliniella occidentalis Pergande
(57 ®h ). A% T Thrips palmi Karny (26 F)
FIZS ¥ #i] I Scirtothrips dorsalis Hood ( 10 Fft )
R EPEREONEC N FE (&5, 2021) o &
WEFE M, FE iR = 7 51 5 8] %34 0 A 2 5
A B ARV T A0 RS K HR K i A VD KR K
LB G b= | N L O T N TR R e R )

7 4 Bz P[] e i i B 42 ] S B 1 A

KR BAE Y a2 2 2 F R
ISR, BRATE B RS A IS, SAMRR O
ZHY) (BIMELE, 2013; BI04, 2021) . 1
BRI RE T REIRS A HE M4 3% ( Liv and Zeng,
2014; Richaetal., 2018) . XA REREH TH&
FAF B B AR B R /NANF] (Milonas et al.,
2011) | BBl BN [ sl f TR B 3SR X 2 )
R IR K A AN M & e J1 58 ( Sharma
etal., 2017 ) o BT K I AR HR A I A
FPEVD KIRK I s e e T L, X
2 PR X ] il R A R RE ) R T S
FERTUR /N | F5 Bl B R0 B R BRI 5 oK 1 55
Ty THFEALE A LR, [k, AbEoE & IR
XoF B 2R HR K U AP VD R IR K G A 2 Be 0 A
B 520, 28 °CUERg KR K% g v KR K
i R AR R R, X5 UAER XKRIR K
Geocoris pallidipennis (Costa) 57 45 S35 ;
AIHAE (2010 ) FZERIR KX B 75 B %
Adelphocoris lineolatus Goeze i & /EI, %
PUAE 15-35 CHuFRI, KHRK I 0 3 & 2 bl 5 R
FER T, 35 CUAF RN 15 °C
DA 1.78 A%, 16T BE 52 ) K HR < a5 1) 4
jopigs

AWFFE T2 PR R BE T PEASGAS R s K
Wi o A A R R T, JERI2E I TR RIR K
A R P D R MR A i %o 30 R S A VR, DA
SR SIREARC R, UL 2 PP g X
28 AT AR 1 A B VS T {HHE S ()
ZRE T B W AR A 05 0 V0 A IR A 5 6 ] 4
HERESI W REfAfE—E 25 5% . TEEPAL, 2 Fh i
WERNISZAZHHNTIRHER, s RS
( Gitonga et al., 2002; Stewartetal., 2002 ) .
HAZFAAEY T s S E
W) S HoOE 28 B Az AR AE 48 ( Donnelly and
Phillips, 2001; Allahari et al., 2004 ) ., A,
T T 8] 13 FH i I R IR A s R0 7 0 A HIR i o 35
3 K] AT BRI, AT % T (8] PREE R R A r
A o0 A B8 3 ] 5 B AR PN B A
PEXTH B 3R 052 0 45 7 T T TR AR, 27
PR 2 P i 57380 DK i 55 i B 4 e, A v
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