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B E [BH&Y) T RKIE Cadre cautella 8 FI HpiEE Ky B Ephestia kuehniella SIAE Y St
KELEL B/ NEY Orius nagaii ISPV AT, NIVNES RS EE 2w Skt [ A&] BN
A5 A T S TR B R P AR AR O 4 A K R B T ) S R SR AR A ORI X 2 R A E
G (SR ] T RIS IR ]G 2O F DI (21,05 d) FilEd Ay (32.00 d) 34 5355 T b
PR BRI DR AR S B N ARG (B R F AN 23.26 d, MEdi Ay 38.00 d) (P<0.05); THHCE 2 Fhop
FI B/ INAESE PR | 5y . BAMET IR . AL R AIPE LT Ak 22 R (P>0.05) . TR EEME B ALt
TR BREAE ORI 55 A B/ MBS S TE A3 51y 54.872 0 F1 57.851 3, SFX R 4331k 38.873 6 d F138.175 8 d,
BRI AT 0.107 9 F10.106 3, JAIFRIE A 435 0 1.102 5 70 1.112 2, HIATE R #FHM: 255 ( P<0.05),
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The suitability of eggs of Cadre cautella and Ephestia kuehniella
as alternative prey for mass-reared Orius nagaii

ZHANG Chang—Rongl** BAN Fei-Xue'”™" LIU Shao-Lan'
MAO Ting-Ting' ZHANG Xing-Yuan' CAO Yu’
(1. Institute of Plant Protection, Guizhou Academy of Agricultural Sciences, Guiyang 550006, China;
2. College of Biology and Engineering of Environment, Guiyang University, Guiyang 550005, China)

Abstract [Objectives] To determine the suitability of the eggs of Cadre cautella and Ephestia kuehniella as alternative
prey for Orius nagaii, in order to facilitate the captive rearing of this species for biological control purposes. [Methods] O.
nagaii were fed either C. cautella eggs or E. kuehniella eggs and biological indices of the treatment groups raised on these
different diets were compared using life-tables. [Results] O. nagaii fed C. cautella eggs had significantly shorter nymph
developmental duration and female longevity than those that were fed E. kuehniella eggs (nymph developmental duration
21.05 d vs 23.26 d and female longevity 32.00 d vs 38.00 d). There was, however, no significant difference in hatching rate,
male longevity, fecundity, hatching rate or sex ratio between the two diet treatment groups. The net reproductive rates of O.
nagaii that fed on C. cautella or E. kuehniella eggs were 54.872 0 and 57.851 3, respectively, mean generation times were
38.873 6 d and 38.175 8 d, respectively, intrinsic growth rates were 0.107 9 and 0.106 3, respectively, and finite rate of
increase were 1.102 5 and 1.112 2, respectively. There were no significant differences in these parameters. [Conclusion]
Both C. cautella and E. kuehniella eggs are suitable alternative foods for rearing O. nagaii in captivity.
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/NAESE Orius spp. (B H . fEBE) 7™
T, HETTE RS E A A0, AFh—FhE
SR A R RS, INMERE Iz N T
I FH ) B i 3 v g g H | ] D R 2 55 2 T/ N A
F DL s H o (TS, 20105 Zhao
etal., 2017; Geetal., 2018; #NDIDIZE, 2020;
Wang et al., 2021 ), RHELIEFERBEHUR NMESH
FE T ) R 26, H AT RE 8 S8R Ak AR = 1Y
INAESE RN D AN HGE WA B/ MESR
O. strigicollis . ZRIW./NEYE O. sauteri, ToE/NE
¥ O. laevigatus . B/NEYE O. insidiosus FIRE
INEEE O. majuschlus 55 JLFI( Van Lenteren et al.,
1997 ; Hinomoto et al., 2004 ; Jensen et al., 2021 ),
B B /D 5 B UCR AR E/NEss , T 2258
T RIAARFE W IMESE R A T T A -

BH/NFESS Orius nagaii FEMMEHA , #
PR EEE K, EEWILTE ., K, W,
IR 28 SR I A A, FERE
W ML . BCE . KAEMIZ2HE (Ohno and
Takemoto, 1997; 5KIRSE, 2015), HHi, X7
WI/INESE I BRFFE AL D, AR D RS54 TN
AR R RIE, HAR R . AR AR
LA B W I AF 7 L AR VLA B ( Watanabe et al.
2012; 2014), fEF L= NEFEI/NERE, &
PG R RET R . e, B THEREN KE
P¥, WEE AR T,

ISR IR SR AR L 7 I BE T R A A
KB RO IR TR B0, SN
H R ACAE P2 B T 3R (PPTAE, 2014 ), 1A
B SR /N8 5 1) 55 1) OGS 2Rt 45 31 K 1 9
gt (EJMESF, 2005; XIS, 2021). HAT,
HF SR /INMESE A 2R R | A
DR AN TR AU L (Riddick,
2008 ). HARARAE Y T 2AUHEWEE . 0F BRI B
5 (AIBEESE, 2009; XISCHHEE, 2011), H
SRR IR R SR BORGT , ABIRBE A L A S
A A5 PR 2R 1) B A 4 45 R SR AR ME R FH T /N Ak
R R o ALY IR T /INMERE A K
KH (Zhao et al., 2017 ), HFASMfH FIRBOR A,

WZR N/ NAE UG SR A AN RE S8 AR &
R B KR A TR 2P AL SR AN Bl —2f (A
fRAER, 1989; ET5HESF, 1996 ). AFEMRM
A, NTAPEMS R &, E2AAFEMIRRER] A
T AR (FRRESEE, 20105 SKRILFIAR TR,
2010; Tan et al., 2013), HHATBA —FP AT
T EHRE RS AR R AR KT . B 2 A
FEIG R R B ZE VR VR | A B T 55 A
BRI H (Sun et al., 2017), HAY, HT/NEE
TSR RAIE Y F 2 2, Sitotroga cerealella
B . Kigk Corcyra cephalonica 51 . K H. Mythimna
separata BB . HHVEKIBEAE Ephestia kuehniella
Ui . WG Drosophila melanogaster %) H N 7R 44
Trichogramma W55 ( X SCHERSE, 2011 ;5 410 SCEE,
2014; HIRSE, 2017; FRESE, 2020). 5 HA
JURMEDEHH LY , BRSPS RET 2 /MBS A4 K
MAB TR, 8RR SA R I % 6 1
PRI AE A 7 A BRI

Ho R BERE. Ephestia kuehniella (58 H
BEIEARL ) 5 HERE, B-RemmEFR, Sl
wATAEEK, FEHEEHA, W, W TR &
FASEE 0 YA A o b e TRy SR RO AT ] T
H ORIREE . e, BERSFRHMERNEST

( Kim and Riedl, 2005; De Clercq et al., 2010;

Navarro et al., 2016; Moghaddassi et al., 2019 ),
HXTRW/NEYE . TTB/IMESE O. laevigatus . O.
thripoborus X O. naivashae % Z /NG A R
I A1 A% R ( Bonte and De Clercq, 2010 ; Bonte
etal., 2017 ), THRIEWE Cadra cautella 5 ik
13 BRENEL (] Jag Sl 3 H BEAER}, RCREIOK . oK.
K. mue ek, TRAPGMAE, ERELS
BB 50 . T HREEE 7 TAE = N K 51,
HEFCHH T RHE SRS s g,

AR W /N AR i RIS ) 5 (R 0 0 B T4k
A il AR . AT LA AR B A5 B b i
3 SRR GRS 2 A i) 55 /N AR i sk BN
1615 10 A= W 2 R PR A R PE O T SR SRR AR Sy
BAIE YRS A, DU R 572 B /N e i
et 5%,
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1 M#R5HFx
11 HiREH

/NI R B BN 4 RO B2 Be Be 14 72 5
I, ZRE/NME (2018) Wk T4EE. T
R D 2 AL IR Sy B R I, DAY A i) T
Frankliniella occidentalisa 1ER1EBHT N TS %
FNESR 4-6 18, FFRFMIRE (25£1) °C,
FARHREE 70%+5%, JCEIH 16 L : 8 D, Bl
HHEH

1.2 #R5Ew

M F g A KU BTy A A A B A B AR P AR
PRI . TR BEAE &)y i DL 4 27 R Ry T )
FFRETFERER (25 £ 1) °C, MHXHBER 75% +
5%, W 0L : 24 D AN TSMEEN, AR
PUEE TAHIR S5 T USSR . 2 Pt T
LHMET IS 15 min KiEEM6FT 5 COkAaH
MRIRARATE 3 d Pl 45

1.3 iR FH*E

RIS 2 AAbEE, 3500 LA Ffg by B BT
SR B G A iR SR /NS . BOET 2
ANFEHEE (KxFixE=13.4 cmx8.9 cm x7.0 cm )
H AR BIICA 50 KL H IR Ry B B A 50 6 TSk
BEMEOE, B AB/INESE R A 1 Sk, [AlAT
TEFR G NI 1 A F AR/ N IR AR R FR K
T, AR FERIRE R (25+1) °C, AHXHEE A
T5%+ 5%, YEFM 16 L : 8 D Ay festirh . 4 2d
FA 1 UORAR BRI A AR RV A, R
FEIF 0 sk B/INE 7 UK R B DT B L7 1 4
B, BAAEER 50 NEE .

FEH/INMESSPILIG , BT B0 T 9 B
e, AT HMERERCRT . R FR R & TP S X
/ARG, PR 500 kb H TRy BERE BR EY 500 AT
TR BRI IR A A Y, DA T 4 0 30 AL
Jasminum nudiflorum WRAE R = BR3E 5T, LI
FIARAE BR AL S0 B AL 2RI TR . JE 9 . JK TR
FF=ORIE A 2 d B 1R, MEIFiD st/ NME
e 7= BT g R e T 5 iy B B AR T,
GbFE 4 TR

SR OP AL, WOEE I /NAE I 1 B I L
A4 CUKFEIRIRALIE 4 d, DUFEK BP (OB AR T
38, 2016), ZJEHERELE T N TAUEE N
WEAL, ICSRIELR . RERALIS , dkek i iRy
BREME O T R BEE O 55 B0 AP, 0 SRHE
T S R R S5 M I L 431

14 £HRSBEMITE

2% B R E AE A R I 7k (Chi and
Liu, 1985), HAKUITF .

HATEA Re= Y Lom 5 SFIHAUR W 7=
D> xlom, /Ry s WEHEKA ry = (InRo)/ T JABRIY
KR A= FREMAEIE DT=InQ2)/rmo

Horfr, x AR 43 0 B IR IR 7
FORE—MRTE x WIRITEIG 3, my FORTE x
SO [R]F- 129 g 7 DA

15 ¥iEsarE

SEYS AR AR 4R T SPSS 25.0 GE itk At
PEATAIHT, SRIISTREA ¢ K50 Hr B /NE G 47
HER DI AR A, 770 i SO R AEAN [
AR 25 S W R . WI/NIE SR AETE 2
Excel 2010 2311,

2 GBR59H

21 FREEXA/MNEBEREBEHBMERE
R

FH T S B 0L O ) 5 1) B /N AR i o T3 R
AW 21.05 d, I3 T b i A BREAE DY 4]
F5H0 23.26d (t=- 4.163, df=70) ( P<0.001) ;
T R B U ) 5 ) BN AR U I A T SR
F b PR BRI O IR (1) o bR
FERAETE T2 AT 0, 30 d P SR SRR 145 5% 14 B
ANAEIEAE TS F AT P Ry AR B SR 1, (HAE
B/ NEIE AR E L 2 PP /NI R A7
TR G (B 1),

22 TFTRIFEPMNP/NEER BTG, L.
IR LR RN

SR BE A BN AR IR 14 W )N A8 i ME R
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R 1 TR OETE O0 A0 P A BEAE 5P Xt
F/NEIBRERR B HAMNEEENRIE
Tablel Theinfluence of Cadra cautella and
Ephestia kuehniella eggs on nymph development
duration and survival rate of Orius nagaii

REIW (d) HEE (%)

=87
Prevs Development  Survival rate
y duration (d) (%)
TR B 5 21.05+0.41 74
Eggs of C. cautella
i 3 R BRI B 23.26+0.33 * 70

Eggs of E. kuehniella

TP s AR R . *FRoR 2255 3 (P<0.05, ¢
g ) o &2,

Data are mean + SE. * indicates significant differences at
the 0.05 level by #-test. The same as table 2.

32.00 d, S350 T b rh R AR B 4R 5 ) B /N A
I e Bt By 38.00d (1= -2.159, df=38) (P=
0.037) 5 TMiiX 2 FAEH R 7 A B /N A e e
TR HLMETEI O ORI R M LR
FEREEESR (P<0.05) (£2),

100 oo
80 -
60 -

40

20 +

HEZR (%) Survival rates (%)

23 2 #WIEMEAFANEENESRSEITMHN

WA AR, SRR T B/ NMERE A R
S8, FH TSR TR DT 0k, ooy SR ML B ] 552 ity B
INESEEETE S Ry )51 h 54.872 0 F157.851 3,
SERHEAC I T Yok 38.873 6 d F138.175 8 d,
WEER A (1) 539020 0.107 9 1 0.106 3, JA
BRI R (4) 4390 1.102 5 F0 1.112 2, H.2
T Ats ) 3% 1 BH/INAE 35 ) A i R S B8 T 8 3%
PR (F3) o DXULEHTSBEIE 51 AL ik
BEUE O B /N i i SRR B, HI A T
H/INAESE PR

3 Wig5&iE

ARBFFER SN KTE G - 5 CAEA# T
SR IREAEC DI 3, v v Ry SR R ] MR BH /N AR, O
AL FH A 21.05 d F123.26 d, 17755
T 70%Lh b o AIF5E 2 B4 R A B 1 v by BRI
YRR ICE/INERS L O. thripoborus F1 O. naivashae

—— TRBFUEY Eggs of Cadra cautella
HerP YW BRI BT Eggs of Ephestia kuehniella

O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ‘I\‘ = J
1 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68
K% (d) Days (d)

1 2 FIEHIR SRR B/ NE B 17 i 2k
Fig. 1 Thesurvival curve of Orius nagaii with two preys

2 TRBUEIFAM D EHBHEINXB/NEER A&, &k, FIRERMHFLENZ I
Table2 Theinfluence of Cadra cautella and Ephestia kuehniella eggs on longevity, sex ratio,
fecundity and hatchability of Orius nagaii

MR FFar (d) MEmRZFar (d)  FUfEF2™oRd ChL)

i ek (%) MR (2:d)
3?6%8 Female Male longevity Mean number of eggs laid ng?tj:ﬁa};bili ] 0(?)/) Sex ratioQ(Q L 3)
y longevity (d) (d) per female (grains) y (o '
T B i G 32.00+2.15 23.40+1.71 99.85+10.41 38.27 +£0.87 1.19 : 1
Eggs of C. cautella
b e iR B B 38.00+1.76 * 23.80+1.81 106.40 + 12.86 36.57 +2.19 1.03: 1

Eggs of E. kuehniella
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Table3 Thelifetable parameter of Orius nagaii reared with two preys

ey ETEE Ry MBI 7y JE PR R HEILSE R ER (d)
Net reproductive Intrinsic rate of The finite rate of Mean generation
Preys . . .
rate natural increase increase time (d)
TR BEUE 5 54.872 0 0.1079 1.1025 38.873 6
Eggs of C. cautella
b VR B G 57.8513 0.106 3 1.112 2 38.175 8

Eggs of E. kuehniella

PTG RIZ R 90%, HHRAKEWZN 13 d
( Bonte and De Clercq, 2008; 2010; Bonte et al.,
2017 )o HX—&5R ML, AF5E HE/NERE
FERIAL, BRI K., 1A, 5 Yano 4%
(2002 ) RS RAH L, ARBFFEH 2 FisE i
IR /N R 2 B R T U T b b A B R
BRI AR N ORI (14d) o X
A HE A2 F T A [A] Y 205 25 e 35 A R ) % 2K
TR ] PRI, A 2 A PR b g Ay BRE A B )
W IRAR Y Trichogramma sp. WAL RN A58 71 .
FART LA - 15 °CH& i Ak PR 3t Hh it by BE
IR R M) AR IR % ( St-Onge et al., 2014 ) ; 5
- 20 °CYA R A b HH R A B A B AR L , o e b i
3 BN O Jd 2 S TN SS  Andrallus spinidens
A B DT (Mohaghegh and Amir-Maafi,
2007 ) o PR, iR — 20 LA T AR SRR R
rHEE AR BEE BV R L S RO RS AN ) Ak B
HH/INAE 5 () ] MEEBSER, , LAAS 31 B R 1 KT RN R AT
I
JAE BN A U BRUES T SR R O S5 L A
T 28 T HCE M P e BERE BN, (A AR R
BT, B 2 FOAE YR I/ N R TS AN
FEAE B ETEZE S . Yano 55 (2002 ) RN [R5 B
1) b, H v DR BRI M AR NS, e IRAE—
71 F] A b v A9 BRE M ) ) %8 P8 Ry, AR /MBI
FIAEIE R, 0 4 d ] 30 kb iR Ry BEE
BRI B Sk R /NG B A TR e = N 76%
XS ARBESE 0 BRI RAR L, (AR
2 d o FH T SR B UE B A VAR Ry BEREL DR 50 7, Af
REis R 2, Dt 599 B i — 20k
A RS T SR B A B A kb, v Vi B0 R
R B/ NMESEAE B O 2 S, B

T M T A BEAR DN AR B O. naivashae (65.2
), EAETF O. thripoborus (1293 %i), 57
WNAERE (1039 #i) AL, H T R B oY
TR A R 7 /INAE % (78.1 K% ) ( Yano et al., 2002
Tuan et al., 2016; Bonte et al., 2017 ) . Ferkovich
Al Shapiro (2005 ) % B IR BEE O Hh 35 47
B BB /NS O. insidiosus FRHR R, X
T2 11U R BRI /N AR 1 7 B, T SRR B
R T UL AATE O HE /N AR U6 7 51 (4 ) A 1o i —
AT AW ST BN AR B R A S AR
38%, BRAEVISIATREIL S/ NESRRNIE | IR
FEON S B AEA O, W O. thripoborus Fl O.
naivashae 5 VIUKEZRI B9 Hb Hh ey BEEE B A58 4
i, B9 4L 3R 5351 4 66.80% 11 73.60%( Bonte et al.
2017 ) ; HRZL48H Pectinophora gossypiella YP{x|
WEIRE )5 /INESEFE 24 CTF LN 39.24%, I
FETHE 2 28 CFLAN 54.37%, 1 32 °CTF
LA N 31.07% (Ali et al., 2020) ; 1K/NE
W& LA S AR A BRI Sy 7 B B B RE AR R 43 i Dy
47.60%%1 61.90% ( Lorenzo et al., 2019) ; It
Hb, AT SR T 7 DR B AR AR R, LA
M R AL IR RN, Bl B HERS , AR
VAL 1% R <5 RN =18 A [N 0] 2 kSN PR
WAT$2 =5 BH /N B R 1 AL R IE 75 255 75 TR A b
s R 2R i — 2D

T A iy 6 T PEH A [R5 0 1) 5 B /N AE i
Y A o ASBIFSE Hh B /N AR 05 ECES b VA BRE A
BN T 5 B MR O JS AR R L Y B K
L TABRIG R AN AT 24 SR 4 0 8 3 25
LI 2 RS W0 B/ INAE i 1) ) MR AR AT B o
AHF 5% % 1 b v v A B L D7) ) M %) 2R ST/ N AR 05
TR 0.115 0, L TAMSE h B/ NE
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9% (Yano et al., 2002) . T SEBEME G 1R (1) g
T/NESE N LIS KR 0.167 7, B TAWFIEH
PR/ SE , (SRR (31.23) AT
JE (20.5d) W% ( Tuan et al., 2016) . 3
AH T SR BXE L B 0 v 7R Ry BRE ML B A Sl B AR W
P16 T BH /NG G (RS K, (R ey 55 -l 4
TR AR IR R | 7 NI ARG A LA TR B B fE AR
TR TG — W 5% o 53 AN RIE Y 2 5 52 )
BH/INAE S ()4 B IR - R B R R IR R
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