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Effects of Three Prey Species on Development and Fecundity of the Predaceous Stinkbug
Arma chinensis (Hemiptera: Pentatomidae)
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(1. USDA-ARS Sino-American Biological Control Laboratory/Institute of Plant Protection, Chinese Academy of Agricultural
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Abstract: The generalist predaceous stinkbug Arma chinensis (Fallou) is a kind of valuable natural enemy for insect
pest control. To find appropriate prey species to propagate 4. chinensis, we investigated the suitability of nymphs of
Mythimna separata (Walker), larvae of Corcyra cephalonica (Stainton), and pupae of Antheraea pernyi
(Guerin-Meneville) as substitutive prey for A. chinensis. We examined development time, body size (weight and
length), fecundity, oogenesis rate, longevity and other life history parameters of A. chinensis feeding on the three
prey species. We also analyzed contents of main nutrients in the three prey species. The stinkbug was able to
complete development on all the three prey species. Body size and sexual ratio of the stinkbug were not affected by
the prey species. There were no significant differences in development time, survival rate, fecundity, and egg hatch
rate between the stinkbug reared on M. separata and A. pernyi. However, the stinkbug reared on C. cephalonica had
longer development time and lower survival rate and fecundity compared with those reared on M. separata and A.
pernyi. The developmental duration from egg to adult of the stinkbug was 29.88 d when reared on C. cephalonica, in
contrast to 25.57 d and 26.15 d of the stinkbug reared on M. separata and A. pernyi, respectively. Life-time
fecundity of the stinkbug was 231.44 when reared on C. cephalonica, while it was 360.00 and 441.00 when the
stinkbug were reared on M. separata and A. pernyi, respectively. Adult harvest rate was 23.78% for the stinkbug
reared on C. cephalonica, significantly lower than those reared on M. separata (60.00%) and A. pernyi (60.56%).
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However, the longevity of female adults of stinkbug reared on C. cephalonica was longer than those reared on M.
separata and A. pernyi. The results suggest that M. separata can be a substitutive prey for mass rearing A. chinensis
in biological control programs.

Key words: Arma chinensis; Mythimna separata; Corcyra cephalonica; Antheraea pernyi; artificial propagation
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1o~ O FBRA M separata B KA C. cephalonica VE# UL A. pernyi
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Note: Different lowercase letters in the bar indicated significant differences between prey species at 0.05 level. Notes in the following figures were same with Fig.1.
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Fig. 1 The development duration of A. chinensis nymphs reared on 3 prey species
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Fig.2 The weight of A. chinensis reared on 3 prey species
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Fig.3 The body length of A. chinensis reared on 3 prey species
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Fig. 4 Mortality at nymphal stages of A. chinensis reared on 3 prey species
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Table 1 The pre-oviposition period, fecundity, egg hatching rate, longevity of A. chinensis reared on 3 prey species

Ab 7 BT ST 24 IR P #f" Longevity (d)
Treatment Pre-oviposition Fecundity Egg hatching rate Q:3 Wit Female e Male
period (d) (eggs/female) (%) Sexual ratio
4l M. separata 7.44+£093b 360.00+34.72 a 7321a 1:0.615a 61.55+541b 89.641+10.87 b
K4l C. cephalonica 14.60+1.41 a 231.44+39.81b 57.37b 1:0.857 a 94.33+438a 115914+9.04 a
FVEfRAL A. pernyi 9.71+1.03b 441.00£56.72 a 64.27 ab 1:0.600 a 74.001+8.89 b 121.45+8.59 a

T BT ARHER, ARG FREORZER R E . * 0.05 KCTIRIRTTZESINT. . **: 0.05 K RITH .
Note: Values were mean & SE. Different lowercase letters meant significantly different. *: One-way ANOVA, Duncan’s-D test at 0.05 level; **: 5 test at
0.05 level.
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TG E AR E g RS, Y B AEE IR S . X 3 MRS I E SR L AT R A3 AT
Fidigh AR S e, N 1.04%, Kikghdih 0.67%, FEZRIN 0.64%; KIS LI T & 845
iKF) 140 g/kg, FETRME N 63 g/kg, ZhHgh A 18 g/kg (£ 2) o X 3 FEMKIE IR AT R4 o0 b, K
Az LR SRR, R 11.63 g/100 g, e TR Ah JORIRE gl g (43514 10.06 g/100 g F1 6.95 ¢/100 ) -
8 Fhlh T EUEIR & e R R A R R IARF DGR, ABLAFEA I 1) & =R R . 75 3 P o i )
2 PRI N B ER GLU FIRAEIR ASP (3R 3) . Fil%hl, FERWAHN S EReSIEIRY N o
TEIRRER, K4 RAFRT R . R WIhRE IR S B m TR R RIFER N, o WHKIR & EEM%, HAR&
JEWIRR B ZERAKR (R4
£2 EWEAIMESF

Table 2 Nutrient contents in 3 prey species

T Species Rl gl M. separata larval Kik#h . C. cephalonica larval VEZRIH A. pernyi pupa
FLEEH Crude protein (%) 8.31 11.8 17.1
FLRWT Crude fat (g/kg) 18 140 63
K4 Water (%) 88.0 72.6 74.4
HIZ 453 Crude ash (%) 0.9 0.8 12
% Glucose (%) 1.04 0.67 0.64

®3 BYhRERRERRESE

Table 3 Amino acid composition and fatty acid composition in 3 prey species

IR By Kelfeg)y i
Amino acids M. separata larval (g/100 g) C. cephalonica larval (g/100 g) A. pernyi pupa (g/100g)

KA ASP 0.73 0.97 1.24
JRER THR* 0.32 0.43 0.60
5% SER 0.32 0.52 0.65
HEM GLU 0.97 1.43 1.41
H&® GLY 0.35 0.50 0.52
W% R ALA 0.51 0.84 0.76
SRR VAL* 0.41 0.57 0.68
Ffi & B MET* 0.14 0.15 0.20
STLEER ILEx 0.26 0.39 0.45
TLAMR LEU* 0.58 0.81 0.89
5% TYR 0.23 0.50 0.77
AHNER PHE* 0.37 0.43 0.55
MR LY S* 0.55 0.70 0.87
HER HIS 0.23 0.30 0.39
KR ARG 0.47 0.65 0.66
HZ# PRO 0.33 0.69 0.68
R TRP 0.07 0.08 0.11
PR CYS 0.10 0.12 0.20
B Total 6.95 10.06 11.63

Ee: FRRDTHAIER

Notes: * indicate essential amino acids.
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R4 BRI SR

Table 4 Fatty acid composition in 3 prey species

He g By Keleg)y i
Fatty acid M. separata larval (%) C. cephalonica larval (%) A. pernyi pupa (%)
|- FLIRFR Pentadecylic acid 0.01 - 0.01
FAE Palmitic acid 0.35 3.82 0.68
FERI3MR Palmitoleic acid 0.01 0.36 0.14
IR Margaric acid 0.01 0.01 0.04
Jii—10—1 Lk~ cis—10—heptadecenoic acid - - 0.01
filifis iR Stearic acid 0.07 0.21 0.16
M Oleic acid 0.13 3.93 1.09
WihER Linoleic acid 0.23 1.57 0.44
y—EJFKIR y—linolenic acid - - 0.01
a— VBRI a—linolenic acid 0.92 0.10 2.38
164288 Arachidic acid - 0.01 0.03
I 11,14,17- A1 =) all-cis—11,14,17—eicosatrienoic acid - 0.01 0.01
1% Behenic acid - 0.01 0.01
3 1t
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