N B W2 Chinese Journal of Applied Entomology 2025, 62(6): 1785-1792. DOI: 10.7679/j.i1ssn.2095-1353.2025.147

HEADIEL B A TRBMFESHA

= 1** g L2y 1,3 ok o2 1,3 R iz [ERE
i B2 R wAR 3R THEF Fk & %
(1. P ERAL A GAE Y BT, AR REGE AR EE SR, b 100193; 2. Hl &R RL# Bkt Y R i 73T,
220 7300705 3. HRRML KRFAEY AT 2EBE, 22 730070 )

W E [B®M] RESMHEY BN ERLBIE Euzophera pyriella 373 FE 74 At AR 4= P24 1%, T
EE M e SR B B L s N TR Ty, S A W2 R A 2 R B o 2 Skt [ ik ]
ET 3 AN TADREC )y, HeAE M AN RV R A AL BRI 4l d A KR B RIS B0 . Mt E kS
USRS A, [ SR ] BE bk 3 F TR, FRUEBHE L) i ae e it R . SCMEM AT
AL A F1 B A EL, HAFA TARE C el d & il 30 A7 TE 3 | M = 2 S5 AR (L3R 18 24 5 ( P<0.05 ),
Hrh gy ARG Z H 75.00%F1 60.00%4& T % 91.67%; AN TAikL C FRMERAGTESE (Ry). WEIKR (r)
FEARRIG R (1) R RN (P<0.05), HAHMEBERKE () H 0.057. 0.059 $&F % 0.079, ZAH%,
FANTAREL C 1RFRRAT 1 AR BE N B A 1) iAS R 0.10 T8, B T8 A il B 43 (&R T 37.50%
M 60.00%, [ 8] ZEAMFRRHCR KA, ABFA TR C 35 BRI BRI 2= Y 4R 4 37
XKER FRUBIE; ATk, MirdaR; hifrms

Screening and optimization of artificial dietsfor
Euzophera pyriella larvae

HE Xiao-Ling'™" ZHANG Da-Wei"*? GUO Huan"® WANG Hao-Yu"® LU Yan-Hui'™"

(1. State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy of Agricultural
Sciences, Beijing 100193, China; 2. Institute of Plant Protection, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China;
3. College of Plant Protection, Gansu Agricultural University, Lanzhou 730070, China)

Abstract [Aim] To compare the larval survival and development, adult longevity and reproduction, population life table
parameters, of Euzophera pyriella larvae reared on three different artificial diets, and the relative cost effectiveness of each
diet. [Methods] E. pyriella larvae were randomly assigned to one of three potential artificial diet treatment groups after
which the survival, development, adult longevity, reproduction and life table parameters of each group were compared. These
data were then used to assess the cost effectiveness of rearing larvae on each diet. [Results] Larvae were able to complete
their life cycle on all three artificial diets. Compared to the previously developed A and B diets, the newly developed diet C
significantly improved the larval development rate, survival rate, pupal weight and egg hatching rate (P<0.05). Larval
survival increased from 75.00% and 60.00% on diets A and B, to 91.67% on diet C. Furthermore, the population parameters of
E. pyriella raised on diet C, including the net reproductive rate (Ro), the intrinsic rate of increase (r), and the finite rate of
increase (1), were also significantly higher (P<0.05). The intrinsic rate of increase () increased from 0.057 and 0.059 on diets
A and B, to 0.079 on diet C. The estimated cost of successfully rearing one pupa on diet C was 0.10 CNY, representing a
saving of 37.50% and 60.00% relative to diets A and B, respectively. [Conclusion] Based on rearing efficiency and cost,
artificial diet C is superior to diets A and B for the multi-generational rearing of E. pyriella under laboratory conditions.
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FERURBEM Euzophera pyriella J&ii# H &
WRRL, Do ERL . R 408 WIS
PESFECTFIMCER CREARSE, 1994; RS,
2024 ), BRICE R EE RN RFP - BliK R , 2004 ),
B ALUEEIE Ly A P25 T BAR B
PRURTTES, 1 Ab 5 5 RIS, S8R o
S5 EMHAIET: (Hou et al., 2015; Yangetal.,
2017 ). A B BEIE S 5 ZAE B 2 A E ()
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i HAHAR R R B (TR R A%, 2024), XF3&
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Tablel Ingredient formulations of three artificial dietsfor Euzophera pyriella larvae
2077 Ingredients #ri Amount

A B C
7% 26 Bean powder 500 g 200.0 g 140.0 g
/NZ R ZE KT Wheat germ 60.0 g 40.0 g
BBk Yeast powder 250¢ - 200 g
A Sucrose 150¢g 293¢ 20.0 g
%k Bran 50.0 g - -
EKH¥ Cornmeal 350¢ - -
Wi G A Peameal 250¢g - -
Billg Agar 150¢g 180¢g 150 g
T Casein 30.0 g - -
LR IMAER Ascorbic acid 20¢g 43¢ 20¢g
X 2 FE K R H g Methyl p-hydroxybenzoate 18.0¢g 150¢g
1A4FR Sorbic acid 20¢g 09¢g 20g
75 [CER Webster’s salt 1.8¢ 1.0g
2 &4 & Decavitamin 50g 11.0 mL 25.0 mL
MV FRAF Linseed-oil - 3.0 mL
SEREE KT Apple cider vinegar powder - 250¢g
SERT M Apple powder 30.7 g -
JH[# & Cholesterol 0.1g - -
95% .M 95% Ethanol 16.7 mL -
N % Propanediol 10.0 mL -
N Propanoic acid - 2.8 mL -
VK Z.BR Glacial acetic acid 3.0 mL - -
37%# /K By bk 37% Formalin 1.0 mL 1.0 mL -
52 °C #wK 52 °C Warm water - 200.0 mL -
7%1/7K Distilled water 800.0 mL 433.0 mL 700.0 mL

7 FORBCITANE By

The “-” symbol indicates that the formula does not contain this component.

h=8cm) N, B 1%k, UMERD, 45d
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AR S S B0 T BE SRR (Chi,
1988; Chi et al., 2023 ), AS[w]ihHa) iy &
22573 7K 38 15 Paired bootstrap test ( 5% ) #4174
¥ R R (4.43) ST RARE T 00T,
FH Tukey HSD 172 & Lb# ., FilESEAATT
AN ( Chang et al., 2016 ): HHEHER Ry = Y Lam,
(L AFEEFRAETE R, my NRRE IR 1 2 5E
71); FRHACEN T = (X Xum, ) /Ry; WELHE
KR r = InRyT; JMRIGEKE 1= "5 b x #
AN AT R] 5 1 R x WITF LRI B M A A7 95 2R
my FRAE x INAEE BT R —A M e B AR
(M S AR e M HRE S, FIFH Sigma
Plot15.0 #XF4:A.

2 GZRESH

21 BRAREYRERZTSHAEWEE

W 2 s, B AR C & ZLILBEIE 4
ST TR A FIERL B (Fass=54.84,
P < 0.01), Hr 1 4 dEF e %2R
(Fy151=223, P=0.11), 2-5 B4 EEH
W13 8 M TR A T B (2 #: Fai43=30.16,
P<0.01; 31#%: Fy14=18.87, P<0.01; 4%
Fri40=31.41, P<0.01; 5¥%: Fy133=9.37, P<
0.01 ), HUEE C HAATERIA 91.67%, W&
= TR A R RL B A4l AT R Fae = 10.84,
P=0.01),

£2 FRAALRH LERABEY ANEESEKES
Table2 Thesurvival and development of Euzophera pyriella fed on different artificial diets

2%
Parameters

1 84 H754 (d) Duration of 1st instar larvae (d)
2 #4h JJi3) (d) Duration of 2nd instar larvae (d)
34U (d) Duration of 3rd instar larvae (d)
4 154 B (d) Duration of 4th instar larvae (d)
543 (d) Duration of 5th instar larvae (d)
A @i (d) Larval development duration (d)
HIHAFNGEH (%) Larval survival rate (%)

A 4 B fi#} C
Artificial diet A Artificial diet B Artificial diet C
492 +0.10a 5.53+0.35a 529+0.15a
531+0.30a 555+023a 3.47+0.06b
5.68+0.35a 484+027b 3.71+0.08 ¢
6.98+0.49a 6.76 £0.49 a 3.73+£0.11b
15.13+1.04a 13.78£1.04 a 10.18£0.69b
38.02+1.05a 36.72+0.97 a 26.35+0.74 b
75.00 £ 8.66 b 60.00 £8.67 b 91.67+1.67a

FPR PR EEpR R, R B R AR A A [RNS PR R A — AR AR5 R Z [l 22 52 B35 (P < 0.05,
Tukey's HSD ), % 3 [fl,
Data are presented as mean + SE, and followed by the different letters within a row indicate significant difference between

different feeds in the same generation (P < 0.05, Tukey's HSD). The same for Table 3.

33 P, BUE 3 PR REE RO RERE 1 fh i
WP PR B A R N
Jol 2R (fLIfR: Fs=0.56, P=0.59; Ui}
W: Fyi20=0.54, P=0.58; A5 : Foo=1.77,
P=0.17; FHLEK. F,5=005, P=0.95; Hlfir=
Bt F57=1.57, P=0.87), {HEE ARl C AYIHEH
[ (27.75+3.65) mg]. BUMEILR (90.38+ 1.76% )
2 T HAL P AR (I E . Fo13=31.73,
P<0.01; GILR: Fyps=10.81,P<0.01 ).

22 BRRIEMBESRSY

F A PR, BETFE A F B AEFRL LR
HeiahE A ( Ry )[( 18.08 +5.57 )FI( 20.28 + 5.80 )]
B AR ()[(0.06£0.01 )F1(0.06 +0.01)].

JABRBE KR (1) [(1.06 £0.01 ) F1(1.06 +£0.01)]
THEZESRE (P >0.05), HS5HBERE C KM
. [(34.66 +7.38).(0.08 +0.01 ).( 1.08+0.01 )],
IR EREAR (P <0.05), BB B 7L B
Bk C ERE AR (T) (44.67 +1.30)
B T HCERRE A R B BORPEE[( 51,10 £2.21)
1 (50.85+1.28) ] (P <0.05),

B 3 AP N TR AL 0 HEIE 1) 5 e 4F 15 -
W IIAE R (sy) gk, WA L(A-C)FR. R
AR R BHCRAAAEZE S, AR s, M2k
S RNESHE ., WERE AL B C 1)
HAERE R 0.75. 0.60 F10.92, BUE Ak C
M4 RS 2-17 RETAATERER K 0.98, 7£ 18 d
BTG BTG T B, THLE AL A Fiiakl B 19
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Table3 Pupal survival and development, adult longevity and fecundity of
Euzophera pyriella on different artificial diets
S8 Tk A Tk B kL C
Parameters Artificial diet A Atrtificial diet B Atrtificial diet C
ALIE3R (% ) Pupation rate (%) 97.44+0.02 a 96.08 + 0.03 a 93.25+0.01 a
14 73] (d) Pupal duration (d) 9.70+0.21 a 9.97+0.19a 985+0.12a
¥4 (mg) Pupal weight (mg) 18.17+1.70 b 17.92+0.92 b 27.75+3.65a
PIER (%) Eclosion rate (%) 95.00+0.02 a 95.56+0.04 a 96.39+0.02 a
PEL (@0 &) Sexratio (2 © &) 1:1.39 1:0.70 1:0.69
WA A (d) Adult longevity (d) 17.91+0.66 a 16.15+0.65 a 17.94+0.81 a
FfE =i (i) Fecundity per female (grains) — 60.28 £ 14.57 a 60.85+ 13.57 a 64.88+11.48 a
4L (% ) Egg hatch rate (%) 80.50+2.28 b 76.84 +2.45b 90.38+1.76 a
*4 AEAAIARLERAPIEMHBEEGRSH
Table4 Population life table parameters of Euzophera pyriella on different artificial diets
JERC HHETH K R PRI JEIRRLA % 2 HER A T

Artificial diets Net reproductive rate Innate capacity for increase  Finite rate for increase ~ Generation length

A 18.08+5.57b 0.057 £0.007 b 1.058 £0.007 b 51.10+2.21a

B 20.28 £5.80b 0.059 £ 0.006 b 1.061 £ 0.006 b 50.85+1.28a

C 34.66+7.38 a 0.079 £ 0.005 a 1.083 £ 0.005 a 4467+ 1.36b

RSB 5 A A )/ NG B3R A — AR S RIEC7 (Rl 2 81 22 53 % (P <0.05, BOAS [ FRE S HUERR K ).

Data followed by the different letters within a column indicate significant differences among difference feeds in the same

generation (P < 0.05, paired bootstrap test).
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Fig. 1 Age-stage special survival rates (S,;) of Euzophera pyriellafed on different artificial diets
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Euzophera pyriella on different artificial diets
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