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Abstract: [ Objective ] The purpose of the study was to identify the effects of different host plants on the growth,
development and reproduction of Picromerus lewisi, and to provide a scientific basis for efficient large-scale indoor bree-
ding and field colonization of P. lewisi. [ Method ] Under the indoor condition, the control group was provided with Tene-
brio molitor pupa as food only, and the treatment group was provided with seedlings of Zea mays, Triticum aestivum,
Phaseolus vulgaris, Pisum sativum as host plants in addition to 7 molitor pupa, respectively, and the development and
survival of P. lewisi nymphs were observed and recorded. The weight of P. lewisi was measured and compared between the
growth stages (nymphs, male and female adults) on different host plants . The same day-age P. lewisi adults were fed and
observed in a single pair, and the reproduction of P. lewisi was counted, including the preoviposition period and the num-
ber of eggs laid. The egg masses (over 30 eggs) were selected and incubated in plastic cups for observation, and the hatch-
ing rate of eggs and the time taken for 50% oviposition were counted. [ Result] There were no significant differences of dif-
ferent host plants on the longevity, frequency of egg laying by females, total number of eggs laid, hatching rate of egg
masses and incubation period of P. lewisi adult( P>0.05) , but the addition of plants improved or significantly ( P<0.05)
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improved the survival rate of nymphs(except 1*nymphs), increased the weight(except 2™ nymphs), shortened the develo-
pmental and preoviposition period. P. lewisi nymph survival rates were higher in P. vulgaris and T. aestivum, 86.67%
and 83.33%, respectively, and the developmental periods were greatly shorter than that of Z. mays and P, sativum, 27.52 d
and 27.03 d respectively. P. lewisi adults had relaticely shorter preoviposition periods in P, vulgaris and T. aestivum, 16.54 d
and 16.31 drespectively; the single egg laying amounts were larger, 38.36 eggs and 36.30 eggs respectively, and a larger
proportion of eggs were laid between 1-20 d after the start of oviposition, 80.87% and 78.22% respectively. [ Conclusion]
P, vulgaris and T. aestivum seedlings can effectively improve the growth, development and reproduction of P. lewisi, and
can be used as host plants for large-scale artificial breeding of P. lewisi. In addition, P. vulgaris or T. aestivum can also be
planted in the release field to facilitate the colonization of P. vulgaris.
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(Hemiptera) #5F} (Pentatomidae ) %5 4% WA (Asopinae)
B 38 N H AR IREE e s B A iz R R
SR S (TR R £ w1 I ANt D 3 ea S b e
ZAE 1y (B S5 ,2000) o 354G TACH 2R
bel AR A AT v PR Bl Ty B
F1E X UL S E N SEK (Plutella xylostella) |
iR RS Rk (Spodoptera litura) L ARVEY) E
R TR (S, firugiperda) VI B K EE (Ostrinia
furnacalis) K. (Mythimna separate) % B A 41
WEMPESOR & —FEA R e
PERTLES (515452018, 2019; FFHESE, 2020
201820205 FF R AE,2021) . HAT, thiE Bl E
N D ) SRR T T8 A AR FR ] A 5 1 5 7 0 ) A=
YrBiG B AR, I HUS T8 RBERCR (BRI
45,2019; 84255 ,2020)  (H LA LA 1 B F I
RAL AR A 775 BAEY By iR R IR AN &, W
PERRZRKURREHEMATEFTEA, KRR
IR B F BORTEA WL & T  (BATfE 7R sk
KGNS FET-ZRE 0w 7 O H S A B o /D 25
[F /T, T 3K S [ R, AN 5 ] MR AR 1) 55 5
A0 5 N TR SR B S 4 A G (R 2=
55,2018 BRZLHESF, 2021 ; 28 T 55, 2022 5K 2 4,
2022) . i WRHX AR R e A Kk
B2 B BB, RGeS K
B E AN FEAE AR I R BOK 2 FE SR B B AT
SRR B (FEE1E,2020) 5 288 LS 945 B BEAEAE 1)
SAF 7 R R L A 2 SRR A B — = A I 1 2
FAEYHWAE SRR T, E KPR 25 X AR PR
() A A T AR A5, 3PP T T AE S P il = X6 SR
(YRR RS B AR VE T, B T W e 4 v B R Y
AL 5 T 23 M L R Y P B BB ) (Azevedo et
al.,2007; Medeiros et al.,2020) . Rt , BF5% 35 %538
B E EAEY T BF S R oE i 5 A &

B S R ARG i ] R B H A 3 4 0 110 W o
ERER B EFWEL N, 6 FEY A S80S
KRR BN TARFRAEE, X KR A K kB M
B S, A R B N D 1 SR T
IR AERR AL, UM R B RE milbA HE B
1 F 2 [ IRV, 2017 5 1 A0 A 4520195 AT ik
45,2022) . Lemos (2001) B 75 & B , Kok B L 22
H #5355 (Podisus nigrispinus ) % I & R AL B i2E
i , Hoaw WO Dy 4a s 7= BRI ZE G 7 D o
AR, HAEAUHS AR AE T A SR 35 T BB S0 245
5 BT 3 AT S5 (2010) BIF5E 2 30 K i L iy
W% (Arma chinensis) % Wi 3% B8 LI 4 85 0 1
FAEYY , X A 3 B O A B T 3
S, by AT R, 2H82.09% , SRR,
“}1330.89 K1/ ; Holtz % (2011) W 78 32 BH , 76 R At A%
b BRI 25 0 (0 A7 SR L R R R
FLAF(2012)BFFE W, 77 8 05 1) 2 PR BE rh A 244
A2, o A TS 28 RBP4 0 2 e T Y
AEHE A BRI 5 4 Y 5 Pervez Ml Chandra (2018 ) BF 5
], 7S EEH BH (Menochilus sexmaculatus ) 1535 B
8 EAEY) A & _E X R R R R T EA e
A I8 A o 5 B4 (2020) ifF 57 & BRL, A B A
L DR P AN o ) e e 1) ) % S S R R s A
Yy, i R D SR T DR S e A
LiPeR- NN s e olTE-S1) | IS KSR | A e
IR, ARAT I ] 5 A 76 4 (2020) 984
1, 7E 2 N LA K e AR, S0 A R
B, F85%, e K, 23040/ ; Medeiros 45
(2020) WF 58 & B, K& B B Brontocoris tabidusm] M\
16 FAEYIRA I 7 AR B EARK RS 7Y
Jo K it v Al 7 5 i R iy 3 28005 Thomine %
(2020) B 5% 3 B, 76 50— F AR R & F AR 2 Fp A5 X
T, 18 EA Y ) 2 BEVER] S AR S 5 (Nesidiocoris
tenuis ) P2 IE SR Z R B YR IR, A SUE 3 T 4R
BB EE EHME (2021 BF5E K I, LIHEL A 15
FAE Y R SR (A M AR NI R B E R T e



34 INERE . RE) B I T R ECAEA KR F AR - 921 -

FAE YR SR A, EURECE F [B) S Wi 0 B R
FIEE R ;5K B A4 (2021) 76 = 57 1 5 /INME (Orius
similis ) B Y R G5 R Won |, m 7 /NMEs
FEAE ERIBUN AR G ARk B AR
e, HLOR A s o 77 5 5, F i 1 3495.59% ; X1
182 75 55 (2022) WFFE R B, ZR /NS (O. sauteri) 1E
A B Sk S R O A A i B L il
F372.0K0 1595k , 7= B A i A, AT 07 2% 1
SNR N NMESE 1 i e B . 255 U BT
FRAE, AN [v] K 5 R R AOE BL T A AN TR) , HL A A
YIRE R R R HU i A K R B SO U
AEIEAE R —FpE A KB A, T HE B fE
FEIFR S G A B, AT 24 T SO 2 R H o
(AW VI A S ) 25 B RER & B ok N G AEY)
R H 2, FOR AN AR R E AR
YEY , 1 3% A0 38 R ok SN R =
BAETCAEY) , RS 25 R TE BOK /INAZ 3 S R
AR B AR BB K SR S R
PRI YE . H AT, B AR T ORER O s
HEIE A BE AT 5T A —Sediil , (38 A s 6 A4 K
KB BCEFE WA M 0 A DLARGE o (400 e O e
7] )4 i U W B ek AR R R ) 2
K AS WG FT IR B8 F oK N SR 4R
YIE R R IR H 25 0018 B, FEE N
BIMARNE EAEYIN 2506 & B DT AR R R
GRRETHA =B PRI R S E R A R
FEAR AR RZ R, LA O 40 1 1 R R 25 e ko A A
PEE i AR 038 R PR, R 25 0 04 2 Y R AR
FASEY™ 2 K [ G B HR AR A s

1 MBE5RE

1.1 R

L 1.1 B RR5ARGM HASEHERETA
T AR (RXZ-500, T VT RGALAR ) , T 37 451 A i
i (27+1)°C AR (70+5)% DG 16 L:8 D,
TG HRE 25 05 iR 2P e, FH R U A T
T, 155 i U 7= O BROREIREAL 5, 2R W) H IR Ak 1 1%
.

1. 1.2 #EXAEs  HEHSAEY R ER(EZE18) /)
FONA19) 2GS S ) Fgi o R UkL ) | 38
W E N B SRR T . AR AT
Yl B (40 HAR=10.5 cm K HAR=7.5 cm .
FR=9.7 em) Tk EE BT BRI, /N R
1047, B THIYE IR (RG-300, )M T HEEALES A
BT NERSR . BEFRAIE IR (27+1) °C AH X

FE(65+5)% JGEW 16 L:8 D, Y4 K =
10 e B, Pt 4 3 R/IN—B 4l i 25 H o
1.2 REHE
1.2.1 #FERZF AP GERMNE RS
ALFRARFEL O BRZ) AT INTE EREY) , AL LA FE A 1
UK B 5 AR P2 (TR AL) - DA H+ K R
B A B3 (N« LUK I+ /N OB
Yy A BRA (RGP AL) - LABORS U+ 32 SO
ARFRS (B A1) - DB U+ 3 S O B
WFRAANTRE . TEA AL PR - A B R, B AR A
103k 2585 1 H 01054 B, FE A s G b4
— B AT R (A 55 =20 cm ., H42=10 cm) By 11
250G HE IR, HLIH A 2 A R AR R 48 (K
3 cem., 551 em., =4 em) , BT MBS TR R A5 0
XA F e BDEK  PRREA T 1 AR, K [ 2 s ]
TR LIRS ) ke B N 4 Wy LAY B RIS AR G
HEARIPULE 8 a8 2 10 k7 D AE
R
1.2.2 #%EZRBZREARETMNT  PriE5003k 25
IR IR, 100k 0 — 2R 35 T2 M 28 (125 cm
$525 em #5525 em) N, IEA IR HEL.2. 1 SAS b FEAR
W B 5. A i Bz J5 24 hBEAL PR E40)
103 A — 2 TR ERR & 4R . & i) —IK
W58 7 24 b PN A ML AR A5 O e R 5403k AR ER I R
BiAnl
1.2.3 #¥R x%mn e his M k4
ZH PN Rl — H % 25 s B A A R e 6 B 2 B i —
USRI (BF 0 BA2=5.2 cm BRI BAR=4 cm M
=5.6 cm) FEAXTIEFE , 520N T4, B A RR Y
M, BRI 2~3 R/ /INAZ H4~5 /R R ELIE1~2
R B 2~3 /AR, i S AR i K AR AR
5L B G MO e, AR 24 WXL E SR 5 05 4 7 B
TE 0L (R AR 45, 2022) .
1.2. 4 ZEIpkmien e EPEInREGoR LI
(R BB, A SAT AR A — U SRR (AR 1 L
=52 cm HE BEfE=4 cm M E=5.6 cm), JH100H
b A 0T, B 1k 25 WA AL kAR . B AR Pk 1 B
Yo, AR E 20 R . B TIRE (27+1)°C A
X (70£5)% JEJE 14 L:10 DIUITRRXZALA
TAAEAE INIRAL , 45K 8 I 55 25 195 U9 (0 SR A L B0
ST AT AN R BEA AT 25 55 DIDRL G AL 2 12 50%
YRR AT E] (BEF-45,2020) .

BRI I B T KBS BRAE T AR R R B
YIskis , SRR A IR I T i



"922 - DI S

54 %

1.3 Sito#n

TR0 H Excel 201938479 2, HISPSS 25.0
AT G830 M, 3 F GraphPad Prism 9E K, %R
5PN R B D AR R R
IR L= O L 7 B9 R L DR IRE AL 2 50% B
77 AR B[] B2 A ] 7= B i B B9 Bl /N AT B PR 22
77 225307 (One-way ANOVA ) , K JHLSDI% 17 £
b,
2 GHRESW
2.1 ARBFEYHESRERKEZFTOZME

F R 1A, 5 BRAE A EL , 7E A R 8 Hh s
16 BHY), iR A A R E BB E % (F, =
23.460,P<0.05) , Horb/INAZ Y 4 2 ot UK B D R
§,°427.03 d, 53T HZH(27.52 )T REZER(P>0.05,
A 2204 8 2 5 T oK 2H (28.29 d) (P<0.05, &
M) ;G A ARER e T ad
(28.15 d) , fH —F =5 A 0E  WRAE A F DI
WK, 229.97 do X EL IR — & 01 A A0 B 18457 1L
KE DA Ab R B 2% B (F,,,=0.791, P=
0.533) (HE R A KB UK, 4.08 d, Hik
X HRAL(4.04 d) o FELRIEL .2 3HAI A A LT
BB, INZE WAL B & B D e, 43 2R 3.93 .7.04
4.68F14.44 d, HoAr 7E 3% A4l 27 24 B BE 34 i 2
JO T H A A Ab PR . 30T B AL R D
K, 530 d, X RRAL 0 =35 ) 0 2 25 5
IR R K B3PI 2 8 B
S (A T A, Sl G BB & B T
W E K FHAA B (F, ,,=5.286, P<0.05) ,
H7.41 d, HAxa-AhFRA [R) T 8 3 22 57, o oK
K, H6.63 d.
2.2 AREBEEHRES REEENZN

T LRT T, VI AF 1 SE AR T 35 0 1A
(F,,s=5.375,P<0.05) .21+ . (F, ==2.468, P<0.05)
3 (F, =2.017, P<0.05) (UFF 15 R BA B &

S, X408 A B (F, ,=0.273, P=0.889) FII5#A #5 Ht
MIAEIG R TC 5 m o, oK B 4 1% IR AT
IR, 4 (83.33+3.33) %, Ik T4 FR 41 {H 22 5 K ik
LB ERT /NI R A S A (E1-A)
2447 HUAATE R LA B FAIK, 7 (80.56+4.24) %, b
FRT G (F1-B) 5 314 ARG 3 LUK R ZH
AR, M (85.52+1.21)%, W E KT/ N A Sl
A A (E1-C) o KTt dUi (E1-F) iy
RGN 5, /N2 (83.33%) K 1 2H (86.67%)
G W4 (76.67%) 3418 3 5 T F oK 4H(63.33%)
X IR 2H (56.67%) (F, ,=9.375,P<0.05) , 1 T K
2H 5 X IR () o i 2 225 5
2.3 AREBEEED RS B REER N

A ZR2 0] H1, WS e A IS | o ik A5 I IR
By A [ AR B 38, 25 5 24655 L (F, 10:=0.005,
P=1.000) F13# 45 41 (F, ,,=1.199, P=0.326) BY{AR H 7
SERL AL WAL /NAE A K AR IR 2
() 5 TG I 3% 25 5%, 4845 HU(F, ,=76.885, P<0.05) .
S (F, . =112.191, P<0.05) F M i Bt (F, 0=
81.244, P<0.05) I i 1L (F, ,=103.661, P<0.05) ")
RS MR B 25 5, Hoh 2R 0 4 2 L
S H R R R R p s SRS R - S O B A>T
H>/NEH> T KRGS IBA, B ERAT
(AP B, 26 0 1 AL 1 2 s s R R g R PR R o
THABAZ X HEZH ) #5056 B (20 BRAD ) Sl Hu Ak
AR
2.4 AEBEEEYX R R EGRZN

H 2010, AN R A A 25 T 2 0 M T ol
Ha A ¥ 3 B OA B 5 4> 0 A > K AL >/
VA > X MR . A AR YR 15 s I A A T
FRA (F, =1.991, P>0.05) , B AR [E 7 ALY | 4%
Wi R o8, L ) A A A 22 5, L i v
HF1(64.77 d), B3 = T X BR A (48.08 d) , 1T 532
B4 N AR E R AR TR EZES (F,,=
0.454,P>0.05).

xR 1 AEBEITEVZFHETHZREEHRLZEHH(D)

Table I Influence of host plants on the development duration of P. lewisi nymph

Kb % Nymph instar

Treatment 1## The 1% instar 2{% The 2" instar 3%% The 3" instar 4#% The 4" instar 5§ The 5" instar #7 ] Nymph period
X4 Control group 4.04+0.45 7.48+0.51a 5.18+0.53a 5.53+0.51a 7.414£0.71a 29.97+0.52a
K4l Zea mays group 4.08+0.48 7.18+0.50ab 5.11+0.66a 4.95+0.52b 6.63+0.60b 28.29+0.32b
INZEVEA Triticum aestivum group 3.93+0.26 7.04+0.45b 4.68+0.48b 4.44+0.511¢ 6.92+0.40b 27.03+£0.43d
SEGHI4 Phaseolus vulgaris group 3.97+0.18 7.07+0.47b 5.15+0.46a 4.73+£0.45b 6.69+0.62b 27.5240.17cd

Wi W4 Pisum sativum group 3.96+0.33 7.24+0.44b 5.30+0.63a 4.86+0.51b 6.74+0.62b 28.15+0.47bc

[FIFIECR R AN /NG T B 0R 28 53 . 35 (P<0.05) . #2F1K3[F]

Different lowercase letters in the same column indicated significant difference among different treatments (P<0.05). The same was applied in Table 2

and Table 3
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Fig.1 Influence of host plants on the survival rate of P. lewisi nymph
A TR U B 288 U C o3I ML D 4T HU B S HU F o B s I ERIA]/ NG PR 22 57 1835 (P<0.05)
A:The 1* instar nymphs; B: The 2™ instar nymphs; C: The 3 instar nymphs; D: The 4" instar nymphs; E: The 5% instar nymphs; F: Whole nymph pe-
riod. Different lowercase letters on the bar represented significant difference (P<0.05)
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Table 2  Influence of host plants on the weight of P. lewisi nymphs and adults(mg)
Qb # B Nymph instar I G T
Treatment 2% The 2" instar 3% The 3" instar 4§ The 4" instar  5§¥The 5" instar ~ Female adult Male adult
X HEZH Control group 3.15+0.01 13.70+0.08 31.69+0.46d 70.75+0.37d 88.24+0.83d 65.41+1.28¢
E KWL Z mays group 3.14+0.01 13.77+0.08 33.58+0.52¢ 71.37+0.06¢ 88.46+2.46d 65.96+1.89¢
INZBA T aestivum group 3.15+0.01 13.91+0.03 33.85+0.18¢ 73.82+0.35b 90.25+4.05¢ 67.04+2.43b
SEE MY P ovulgaris group 3.17+0.01 14.12+0.09 35.29+0.46a 74.67£0.15a 95.00+3.70a 72.91+2.86a
Wi G 4L P sativum group 3.16+0.01 14.01+0.04 34.75+0.64b 73.40+0.25b 93.88+1.67b  71.99+0.90a
80.00— A 60.00m B
a
ab b ab T
;é 60004 a T P
2= =5
&3 &5
# = - e o
i 5 40.00 i ;
B B
&5 #'2 20,00+
g 3
= 20.00 -
0.00 = T 0.00- I
X EK NE R BiY X EK NE RE B
T8 E4E% Host plants TEE4E Host plants
B 2 ARBEEEYFRETHENREFS
Fig.2 Influence of host plants on the longevity of P. lewisi adults
xR 3 FEBEEVFGTHRENEEN
Table 3 Influence of different host plants on P. lewisi fecundity
Jb PEEETHI(D) T Ok PEERE RO IR CRD)  BIIEALIHI(D) EER(%)
Treatment Pre-oviposition  Total fecundity Times of egg  Single fecundity Oviposition Hatching
(egg) laying (egg) duration rate
XJ &2l Control group 20.85+2.03a 154.15+17.13 5.77+0.74 29.51£2.45b 9.95+0.51 84.40+5.73
FKNUL Z mays group 18.12+1.39ab  172.18+16.52 5.6540.51 32.3142.68ab 10.00+0.64 85.11%5.15
INZ TG AH T aestivum group 16.31£1.08b 185.92+17.27 5.08+0.33 36.30+1.60ab 9.90+0.70 86.19+5.76
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Fig.3 Proportion of oviposition by P. lewisi at each stage on
different host plants
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Table 4 Comparison of egg mass sizes of P. lewisi female adults at different oviposition stages

FEEnET L YUK CRE) Number of eggs (egg)

Oviposition XTHRZH KL INEEHTA B Wi 4l
stage Control group Z. mays group 1. aestivum group P, vulgaris group P. sativum group
1~20d 27.85+2.09Ab 31.67+2.06b 38.06+2.06Aa 38.43+2.31a 30.89+2.79b
21~40d 23.53+2.63ABb 26.92+2.69ab 33.40+2.95ABa 35.91+5.02a 27.38+3.34ab
41~60 d 9.67+4.41Bc 33.50+7.66a 14.50+3.50Bbc 21.75+5.22ab 21.25+2.29ab

[FAZER 5 A R RS TR 3R 28 57 135 (P<0.05) s [RATEUI G ARG P RERR 225+ .35 (P<0.05)

Different uppercase letters in the same column indicated significant difference (P<0.05) ; different lowercase letters in the same row indicated signifi-

cant difference (P<0.05)
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YA S0 2R B 1 A Kk & B =1 5
M A e — 20T



926 - BoA Rk F R 54 %

4 g
LI N ST RBT AR R

PR R R B s iR IR IR B/ A R, Hod 3R
LT AN X g AR ORI SR Y B A
SRR , REA R = 45 95 10 1 5 B AR
PRI, 7658 Rl SR fa I, Al R 4RI SR A PR A S
/N ERIROR N TR S 505 , i il i 7 7 0
FERC I N R R el NAE  LAGE R 45 19 B RE B

SE Lk

WROT, 2 K e, o I, X0 R, B %, BRZLED , kAL
2019, FE 57 R R FLER HUGE IR 0 BUIR S A7 A B9
)AL LT . AP [ AR W B 24T, 35(5) « 658-673.
[Chen W B,Li Y Y,Wang M Q,Liu C X,Mao J J,Chen
H Y, Zhang L S. 2019. Natural enemy insect resources
of the fall armyworm Spodoptera frugiperda, their appli-
cation status, and existing problems and suggestions [J].
Chinese Journal of Biological Control, 35 (5) :658-673.]
doi:10.16409/j.cnki.2095-039x.2019.05.013.

FERCE , O KA, TR, Sk b, 500, AR B, 5K Sz
2021. 1 #ERTIE I F K B4 B A B AT R Ml D RE
B2 LI]. v B A B 6244, 37(5) : 956-962. [Fu C Y,
Xu T M, Wen S H, Zhang S, Liu F,Du G Z, Chen B,
Zhang L M. 2021. Predation behaviors and functional re-
sponses of Picromerus lewisi to the larvae of Ostrinia
furnacalis [J]. Chinese Journal of Biological Control, 37
(5) :956-962.] doi: 10.16409/j. cnki. 2095 - 039x. 2021.
07.002.

r o, B, AR VT, W A, B, E SR,
2012. Wyig N\ T BFHHOAR L T R AT [T]. e
TTRFTREHR,3(1):65-73. [Gao Z, Wang X W, Zhang
L X,Sun Y, Fan J S, Fu X, Jin N, Wang G Q. 2012.
Study on artificial breeding technology and releasing in
field of Arma chinensis Fallou[J]. Journal of Enginee-
ring of Heilongjiang University, 3 (1) : 65 - 73.] doi: 10.
13524/1.2095-008x.2012.01.010.

FA R AR BT R HABH. 2020. £5 8N T OK R SRR
H SR T U T (E] B P OR [V ], AR 55,37 (2) < 11-
13. [Guo J,Zhang C H,Jia F Z,Hu Y. 2020. Field con-
trol of Spodoptera frugiperda and Pieris rapae by Picro-
merus lewisi[ J]. Agricultural Technology Service,37(2):
11-13.]

TR BRI, A, A e, B sk LR
2022. MEEEXS R IEA K R BRI LT ], P E AR IR
#%,38(4):975-981. [Ji Y T,Xue C Z,Wang M Q, Xiang
M,Li P,Li Y Y,Mao J J,Zhang L S. 2022. Effects of re-
lative humidity on development of Picromerus lewisi Scott
[J]. Chinese Journal of Biological Control, 38 (4) : 975-
981.] doi: 10.16409/j.cnki.2095-039x.2022.05.012.

2. 2013, 97 ERIY—0F A e P RIUR = SRR AN
YERISCRIBEFE (D], MEAITE 4 N 52k Rl R [Li
Y Y. 2013. Tritrophic interactions among host plants,
aphids and predacious ladybird[D]. Hohhot: Inner Mon-
golia Agricultural University. ]

B L2 BT ARHEE R B, B, E W, PR
B, sRALA , X RIR. 2020. AN [R] SR 2F 3 AE 4 % i i A
KRAEFMEmI]. hEEYPG A, 36(4) :539-544.
[Liao P,Jiang L,Yin Y F,Zhu Y J,Li Y Y,Mao J J,
Wang M Q,Chen H Y,Zhang L S,Liu C X. 2020. Influen-

ce of leguminous host plants on growth, development and
fecundity of Arma chinensis[J]. Chinese Journal of Bio-
logical Control, 36 (4) : 539-544.] doi: 10.16409/]. cnki.
2095-039x.2020.04.009.

MRS, e iR, T4 WAL, 2000. [ 2545 15 (Asopinae)
Sk CEBE AR [T TR, 23(2):36-39. [Lin
Y J, Long J, Zhang S M, Lin Z. 2000. A checklist of
Asopinae from China (Hemipteroptera: Pentatomidae) [J].
Jingxi Plant Protection,23(2):36-39.]

XMR T RIEFH 0% AR, B, [P T, 2022, ZRMDIRERE 1
AR/ INAE U6 7 B R TR 3 A BEIEA (T ). T A= B
JreF e, 38(6):1435-1442. [Liu J X,Zhu Z Y, Zang L
S, Wang S, Di N. 2022. Fitness of leguminous plants as
oviposition substrates for Orius sauteri (Poppius)[J]. Chi-
nese Journal of Biological Control, 38 (6) : 1435 - 1442.]
doi:10.16409/j.cnki.2095-039x.2022.03.011.

BHER , I, TSR R e, 2020, A JE TG Y
Xof ey i A KR B AR FE IR [T ] KRR S, (17)
243. [Luo Q X, Ye R,Ding Z L, Song Z J, Long J H.
2020. Effect of host plant on growth,development and fe-
cundity of Arma chinensis [J]. The Farmers Consultant,
(17):243.]

BB B i, B A, R, SKALA:  BRETED, X R
. 2019. 2 P44l 5% (4 M s Al A T 28 iR A A [T ). vh
IR 4, 35(2) 1 191-196. [Miao S M, Liao P, Ye
M,Mao J J,Wang M Q,Zhang L S,Chen H Y, Liu C X.
2019. Inbreeding depression in captive-raised Arma chi-
nensis[J]. Chinese Journal of Biological Control,35(2) :
191-196. ] doi : 10.16409/j.cnki.2095-039x.2019.02.011.

RO, FHELL, 25 X, TSR . 2022, REDEM AT
Sl T gt S R A X R R R R R Y S R (D]
PEI#k,38(5):116-120. [Ren B B,Wang J H,Li G,Liu Q,
Zhang Z G. 2022. Effect of insectary plants on natural
enemy insects in urban green space under different light
conditions [J]. Chinese Landscape Architecture, 38 (5) :
116-120.] doi: 10.19775/j.c1a.2022.05.0116.

TR, BN, B, S, SRR AR e, 2021, 15 EAEH)
95 R iy i A ) S A BT HICRE T SR [0 ], ARk
% ,38(12):31-33. [Ren C Y, Xue G, Huang N, Zhou J
Y,Zhang F S,Xu S X. 2021. Effect of host plant roasted
tobacco on the biological characteristics and dispersal
ability of Arma chinensis[J]. Agricultural Technology Ser-
vice,38(12):31-33.]

RWASC, B 7 58, G382 048, RER. 2010, AS[R) 16 A4
V) 77 5 o) W s A K R BRI AR BE T B [T ] Aol
RF%,46(3):105-110. [Song L W,Tao W Q,Guan L,Li
X P,Chen Y Q. 2010. Influence of host plants and rea-
ring density on growth, development and fecundity of
Arma chinensis[J]. Scientia Silvae Sinicae, 46(3) : 105-
110.] doi:10.11707/j.1001-7488.201003 16.

Ji 20 2020, — R K B —— 2 W6 19 2R W) B IR T REAIE S
[D]. dbmt: PEAFHBE. [Tang Y T. 2020. Study
on potential of a novel natural enemy insect Picromerus
lewisi Scott in biological control [D]. Beijing: Chinese
Academy of Agricultural Sciences.] doi:10.27630/d.cnki.
gznky.2020.000778.

JE U S S AR [ B KRN, BRELED, sk AL AR, T
2018, AN[R I 1) 45 i AR B A F B D RE Sz [T ], Hh I
Y iG AR, 34(6) : 825-830. [Tang Y T,Guo Y, He
G W,Liu C X,Chen HY,Zhang L S, Wang M Q. 2018.
Functional responses of Picromerus lewisi Scott (Hemip-
tera: Pentatomidae) attacking Mythimna separata (Walker)
(Lepidoptera: Noctuidae) [J]. Chinese Journal of Biological
Control, 34 (6) : 825-830. ] doi: 10.16409/j.cnki.2095 -




34 AR REEEHY AT R A A RLF A MG YA © 927 -

039x.2018.06.004.

FEZLE, I, MRELED, e, TRELHME , BRAi 47 B T, 5Kk AL
Az 2019. 1 i X 5l 57 0 S 1 4 B R AR B RE D PEAR
FHHEAT AL ] thE AW BTG 4, 35(5) : 698-
703. [Tang Y T,Wang M Q, Chen H Y, Wang Y, Zhang
H M, Chen F S, Zhao X Q, Zhang L S. 2019. Predatory
capacity and behavior of Picromerus lewisi Scott against
Spodoptera frugiperda higher instar larve [J]. Chinese
Journal of Biological Control,35(5) :698-703.] doi: 10.
16409/j.cnki.2095-039x.2019.04.005.

A, RELME , 2 1) i, T B, BT B AR A L Tk AL AR
2020. 4 e AN [ I S92 Hho Xof et 5 e 4l o 0 4l £ o
[J]. v [ A= Wy Bl 36 24 41, 36 (4) = 520-524. [Wang Y,
Zhang H M, Li X Y, Yin Y Q, Zhao X Q, Chen F S,
Zhang L S. 2020. Predation of Picromerus lewisi nymph
on larvae of Spodoptera frugiperda[J]. Chinese Journal
of Biological Control, 36(4) : 520-524.] doi: 10.16409/;.
cnki.2095-039x.2020.04.010.

MR B, 22 R, AR D, 4002 5. 2006, 2F FARY—F
=R =ERERGEM AR EATESIT]. hE
R34 ,22(8) : 414-418. [Wu H C,Zhang C,Li Z S,
Zhou C X, Zou Y D. 2006. Bottom-up effect of the tri-
trophic system interactions among host plants, phytopha-
gous insects and natural enemies[J]. Chinese Agricultural
Science Bulletin, 22 (8) : 414-418.] doi: 10.3969/j.issn.
1000-6850.2006.08.104.

WV, TA, ek ik 2018, =R FaEHUE K
KEMEFRR ], YR, 44(4) :105-109. [Yu
H P,Wang Z,Long G Y, Yang H. 2018. Effects of three
prey species on development and oviposition of Harmonia
axyridis (Coleoptera: Coccinellidae)[J]. Plant Protection,
44(4):105-109.] doi:10.16688/j.zwbh.2017443.

sRE A BEAETT /NI, XA 2% GG, BEAT I, XA, 82,
PNAAE. 2021, TR AR T/ IMESBSEE YIS &
PEVPAN (7], $45 RE 244, 43(4) : 1010-1015. [Zhang C
R,Ban F X,Shang X L,Liu S L,Mao T T,Zhang X Y,
Liu M, Guo J, Sun Y H. 2021. Evaluation of five plant
species for their suitability as banker plant for Orius simi-
lis[J]. Journal of Environmental Entomology,43(4) :1010-
1015.] doi:10.3969/j.issn.1674-0858.2021.04.21.

TRBB R, R A, B%OKAH. 2015, 5200 B B BRAT R 1Y
IR 28 B FE R PR T3 (0], $REE R 24, 37(2) 1 432-
440. [Zhang H H, Chen J H,Ji Q E, Luo M J. 2015.
Overview in the study and application of the influencing
factors on oviposition behavior of insects[J]. Journal of
Environmental Entomology,37(2):432-440.] doi:10.3969/
j.issn.1674-0858.2015.02.31.

SRR, 2017, S0 i FEAT A B4 2 AR W) KA B T
e [D]. dbat: h ER L E#PE. [Zhang H P. 2017. Key
biological and physiological factors affect the population
establishment of Arma chinensis Fallou in greenhouses
[D]. Beijing: Chinese Academy of Agricultural Sciences. ]

SRLLHE, sk b dh, E I, ERERS , EERG, £ 2021, ZE
P XoF M B Rk 1) AR A e ) B AR B R A (D).
TR AR R 25, 50(5) : 86-91. [Zhang H Y, Zhang J J,
Wang S S,Wang Y L, Wang Q Q,Wang X P. 2021. Para-
sitic efficacy and development performance of Cotesia
marginiventris (Cresson) on Spodoptera frugiperda (Smith)
[J]. Journal of Henan Agricultural Sciences, 50(5) : 86-
91.] doi:10.15933/j.cnki.1004-3268.2021.05.012.

k& B, R Z BRIk TRALE, RIE A, &
B 2022 S ETERBOUMITIEE KR T B s s
EASRHEMEE[T]. #7 Rlk 24K, 53 (4) : 1078-1087.
[Zhang M, Gao P, Zhao H, Zhou C Y, Liang C, Tang Y

Y, Xing K Z, Wu G X, Gao X. 2022. Development, fe-
cundity and morphological characteristics of the predato-
ry Eocanthecona furcellata(Wolff)[J]. Journal of Southe-
m Agriculture, 53 (4) : 1078-1087.] doi: 10.3969/j.issn.
2095-1191.2022.04.021.

A AR, AT XETE, k26, 2022, BURASIR] B Z2 A J2 0 e
i AR KO RS A A i s [T ], N R
#2,59(1):124-133. [Zhang R F,Wang W,Liu H Y, Yao
J. 2022. Effects of feeding different summer host plants on
the nymphs developmental duration and adults longevity
of Lygus pratensis Linnaeus (Heteroptera: Miridae) [J].
Chinese Journal of Applied Entomology, 59 (1) : 124 -
133.] doi: 11.6020.Q.20220124.0911.002.

Azevedo D O, Zanuncio J C, Zanuncio Jr J S, Martins G F,
Marques-Silva S,Sossai M F,Serrao J E. 2007. Biochemi-
cal and morphological aspects of salivary glands of the
predator Brontocoris tabidus (Heteroptera: Pentatomidae )
[J]. Brazilian Archives of Biology and Technology,50(3):
469-477. doi:10.1590/S1516-89132007000300013.

Holtz A M, Almeida G D, Fadini M A M, Zanuncio J C, Za-
nuncio-Junior J S, Andrade G S. 2011. Phytophagy on eu-
calyptus plants increases the development and reproduc-
tion of the predator Podisus nigrispinus (Hemiptera: Pen-
tatomidae)[J]. Acta Scientiarum: Agronomy,33(2):231-
235. doi: 10.4025/actasciagron.v33i2.6152.

Lemos W P, Medeiros R S, Ramalho F S, Zanuncio J C.
2001. Effects of plant feeding on the development, sur-
vival and reproduction of Podisus nigrispinus (Dallas)
(Heteroptera: Pentatomidae) [J]. International Journal of
Pest Management,47(2) :89-93. doi: 10.1080/0967087015
1130499.

Medeiros R S, Vinha G L, Zanuncio J C, Wilcken C F, Mene-
zes C W G, Soares M A, Carvalho A G. 2020. Life table
parameters of the zoophytophagous predator Brontocoris
tabidus (Heteroptera: Pentatomidae) on introduced and
native plants [J]. Journal of Economic Entomology, 112
(4):1760-1764. doi: 10.1093/jee/toz086.

Pervez A,Chandra S. 2018. Host plant-mediated prey preferen-
ce and consumption by an aphidophagous ladybird, Meno-
chilus sexmaculatus (Fabricius) (Coleoptera: Coccinelli-
dae) [J]. Egyptian Journal of Biological Pest Control, 28
(1):1-6. doi:10.1186/s41938-018-0060-1.

Rasheed R, Ashraf M A, Arshad A, Igbal M, Hussain 1. 2020.
Interactive effects of chitosan and cadmium on growth,
secondary metabolism, oxidative defense, and element
uptake in pea (Pisum sativum L.) [J]. Arabian Journal
of Geosciences, 13 (17) : 1-14. doi: 10.1007/s12517-020-
05871-0.

Thomine E, Jeavons E, Rusch A, Bearez P, Desneux N. 2020.
Effect of crop diversity on predation activity and popula-
tion dynamics of the mirid predator Nesidiocoris tenuis
[J]. Journal of Pest Science, 93 (4) : 1255-1265. doi: 10.
1007/s10340-020-01222-w.

Wackers F L. 2004. A comparison of nectar-and honeydew
sugars with respect to their utilization by the hymenopteran
parasitoid Cotesia glomeratalJ]. Journal of Insect Phy-
siology, 47(9) : 1077-1084. doi: org/10.1016/S0022-1910
(01)00088-9.

Zanuncio J C, Molina-Rugama A J, Santos G P,Ramalho F S.
2002. Effect of body weight on fecundity and longevity
of the stinkbug predator Podisus rostralis [J]. Pesquisa
Agropecuaria Brasileira, 37(9) : 1-6. doi: 10.1590/S0100-
204X2002000900004.

(rHEmEE R R



