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Screening of artificial diets for Hyphantria cunea larvae
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Abstract [Aim] This study aims to identify the optimal artificial diet for Hyphantria cunea mass rearing, providing a basis
for artificial breeding and experimental population establishment for pest control research. [Methods] An age-specific life
table was used to test the effects of three candidate artificial diets on H. cunea development, fecundity, and population growth
potential. The control group was reared on maple leaves. [Results] There was a significant difference between the three
artificial diets in the rearing effect of H. cunea. Of these, AD-III was the most effective diet, with developmental duration
(45.91+0.41) d, immature survival rate 95.6%+0.6%, body length (3.67+0.13) cm and body weight (0.175 1£0.015 4) g of
older larvae, fresh pupa weight (0.151 1£0.012 4) g, body length [& (1.61£0.06) cm; @ (1.85+0.06) cm] and wingspan
[& (2.95+0.16) cm; @ (3.60+0.19) cm] of adults, fecundity [265+46)/%], and population development significantly higher than
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in the AD-I and AD-II groups. [Conclusion] AD-III is the optimal artificial diet for mass-rearing of H. cunea.
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Tablel Formulaof artificial dietsused for rearing Hyphantria cunea

2H /3 FHI & Ingredient amount

b 4
Céfojﬁjp Ingfg(;iints gLyl gl
Artificial diet I Artificial diet I
AH /INEZJRZEY Wheat germ 60 g 60 g
Group A HEME® Sucrose 25¢ 10g
#E K" Bean powder 25g 20g
JH[#EE" Cholesterol 05¢g 05¢g
B4 FICEE" Webster’s salt 5¢g 5¢g
Group B LI Sorbic acid 2g 4g
PR FEHE PR T EE® Methyl-phydroxy benzoate 05¢g 1.0g
iR IR Ascorbic acid 05¢ 25¢g
4:4E % B Vitamin B 05¢g 05¢g
SALARFK” Choline chloride 0g 0.5¢g
WLEE® Inositol 05¢g 05¢g
BIE® Agar 75g 50g
ZE1#IK Distilled water 380 mL 380 mL

b EARE S R4 T % ORIMNPRIEE A RAE s @ B#gERTRn T A RHRA AT BRA F 3 G AR HE 8 bl 11
FARAF; @REABEANRHARA R @Jat YR ARA WA A @A TG A RN ; OXH
WS AR A A @WPEE IR ER G 25T @ LD BAL=IEH,

The superscript numbers in the table represent the manufacturers: (D Xuzhou Yierjian Food Co., Ltd.; @ Shanghai Aladdin

Biochemical Technology Co., Ltd.; & Shandong Yanxinyuan E-commerce Co., Ltd.; 4 Tianjin Xiensi Biochemical
Technology Co., Ltd.; & Beijing Bondray Biological Co., Ltd.; ® Xilong Chemical Co., Ltd.; @ Tianjin Ruijinte
Chemical Co., Ltd.; @ Linfen Jianmin Pharmaceutical Factory, Shanxi Province; (@ Shanghai Ron Chemical Reagent.
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1 XEBBEAFEE
Fig. 1 Feeding devices of Hyphantria cunea

AL 1-3 R FIESR LG B. 4-6 A MU FR LG C UHSRAHTE

A. 1st-3rd instars’ round rearing box; B. 4th-6th instars’ oblong rearing box; C. Adult rearing cage.

FEA (P ) WMEPEASARBCR /MRS PR
g% (1) 4 SS..SFPePo.

2 ZRE5HMH

21 ATRARXEERBFERNRI

NEL I 10 745 21 52 [ ik &) U TG . A%
S F RS PRI 00, THEAETE R | ALliR A
100  m F£ 3R Survival rate

m fLiE=R Pupation rate
95| = A 1k Eclsion rate

PR (K 2), BIRAEiERo 5000 w14
90.6%%0.6%, frHl I 41 88.9%+1.5%, falkh 40
95.6%+0.6%, FIRERI 90.0%+0.6%. FLIlifiH
SR WERE T 4 90.4%+1.3%, Tkl T4
90.0%+2.5%, fakFM2H 91.4%+0.2%, KIREFK
4 85.1%%0.3%. FIMLFRSHI N WAk T4
85.2%+0.8%, falk} I 41 78.9%+0.3%, falk} M 41
87.5%=0.4%, FIREHRIA 81.8%+0.3%. £ 1]

= b b be be
é 90 L
.8
2
~ 85¢
xX
M 80+
R

75+

70

kT TR FRPLTI CK
(RIS A Feeding types

B2 xERBEFEER. LEREPMLR

Fig. 2 Survival rate, pupation rate and eclosion rate of Hyphantria cunea

CK i S bkt Jr o A EARF/ING PR R 22 57 3% (P<0.05, Duncan [RGB M 2264 ). FEIE.

CK represents fresh leaves of Acer negundo. Different lowercase letters above bars indicate significant
difference at the 0.05 level by Duncan’s multiple range test. The same below.
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3 &5 240
& | L2
;‘gg Tk TT &2 230}
2 Artificial dietTl BE o0l
E | 3
IEEJ*SI' I 210 o~ 1 o~ 1 — L
Atificial diet I - DRI ERI CK
L L 1 L | 1 1 | Artificial Artiﬁcial Artiﬁcial
80 60 40 20 0 20 40 60 diet I dietl dietIll
B (% ) Percentage (%) 1A% Feeding types
B3 #HiXEEAmMELE (A) f~== (B)
Fig. 3 Sexratio (A) and fecundity (B) of the experimental Hyphantria cunea
x3 3WMAIARHAFHEEBHEMBEGR
Table3 Laboratory population life table of Hyphantria cunea reared on 3 artificial diets
FEIEHR S, (%) Survival rate (%)
St g
1] Stage X BUEH 7 dF BRT BRI BRI ()
Death factors Artificial ~ Artificial  Artificial Acer
diet 1 diet 1II diet I negundo
leave (CK)
UHH Egg stage ¢4k Nonhatch 100.0 100.0 100.0 98.0
4 ] Larval stage  TZE#ERYE Microbial infection 90.6 88.9 95.6 90.0
M HUE Larval attack 93.3 93.8 93.6 94.0
T ] Pre-pupal st
replpal stage AL EH 2 W Failed pupation 97.1 96.2 97.8 91.1
%3] Pupal stage AFI4L Noneclosion 85.2 78.9 87.5 81.8
ACHUY] Adult stage  PURBUE (AEARZ)) 89.7 84.1 90.2 86.8
Died of starvation (no feeding and inaction)
H TR ST 94.1 92.9 93.3 94.5
Died of physical discomfort
FHEARIfE P~ DN & F Population standard oviposition capacity 550 550 550 550
SR r= G /bR i 7= B4R Pr Probability of standard eggs 45.64 45.09 48.18 43.45
M L% P, Probability of females 62 56 59 61
FhEEREFFE ST | Population trend index 91.87 68.68 100.75 73.88
A PRV N . SN
MA, Gt EEIAE T SRR A AU BN : R
n SONIE R - LS

3, I AYVRE , Z IS AR T 5 B
TERRBERIARZ s AU WA AR )
TRt Sk, BT AARHE BB (P<0.05 ).

GREMERSENT (& 3), Wk
PR SIE R 91.87, 1R T 4H N 68.68, 1
BHITZ R 100.75, RIREHR R 73.88, TPk
T3S AR = N 3R 6 E R N TR, Lt E
T A A P ARDRERICR B 5 ARk 1T ANE & FAE
I [ 1 e N T AR R

A 18 1o 2 AR SR AR A e R R Tk, OF
FET 3 RN TR G AR AE KA T ST T
LRSI RE RO R MR, LA I R e R 4 56
] A D 3 AR 2R SR, e RGP TIT A IR 11
FEEA T R BB AR | B
A R AT | 4l AR A B
2y A i 3 DL R HOPI AL R A5 AR AR AL T
kL T AN I, HSbe = B AR R S e 5

=
2
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S RS BB T R AL, D% 1A
7798 [ IR AE BN TARRHEC ), HoAE— e
AT

Tk T A DR Jr 2t b, B TR . SRR
6 FCER O EL A5, FARR T LI AR FIOX S8 3 2K H iR
IR 9 FH o R 28 0] DR R e it 4l ok
AT KRBT, EUIN T 7 5 R nr ARG
BRI, At S SRR IS s IR
A FIF AL i, gl dOk ST
R ER Z B R A TR, FRAR T L ALER R
XPREOEHRH IR (B REE, 2007; L
7, 2018 ). 1A 3 AR AT DL SE LA &
A, (HHEFIEmRE, ML E RS MW
PN THRZE . BeAh, 2 BFARR R A, ik Rk
G A B 2, EL4h RN R, B = o
S/ IR b ] 98 2 % 55 ] 1 P 8 £ R AR
KEFRS TIHER, 51y RAERKREE, 1
A5 /0N RIS, 1L AR R X 2 3 F R P TG A 2>
BT G T g AR AU HREE, 2007 ),
R AR T A A Al 2 5 [ 1 0 = P oK a4
FRIER

Tt T2 32 1 5 ] P K ARk S0 0 e 3 ik
3 g 5 R A A T ARDRE B R R . 1
JRl Al B E TR . R4 . AALREK
MYEAEER B AR, BT T s, &
A BB B (A T JSRN I % L AR 4
AR B WENEY PRI, R4 HE T LT
BRI ; 5 L O T S ER U A
K KB BTS2 BIE], BRSO Y
LB (%G FL2RE, 2018 ). IZBL 3 R 4255 (2014 )
3 PPl H R A N TR, 2.
PRI A . BFEPAE (2008 ) AR
Z A Bombyx mori A T AapDEHEC Jr, 1 = 7= B i
A, SR, PR ARG bR 22 7
AN R AR P 1 26 B Ak p dml 5%, al
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