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Research on developing an improved artificial
diet for Helicoverpa assulta

DONG Jun-Feng® XU Xiao-Li NIU Dong-Sheng CHU Bo

(College of Forestry, Henan University of Science and Technology, Luoyang 471003, China)

Abstract Based on the original artificial diet formulation, an improved artificial diet for Helicoverpa assulta ( Guenée)
larvae was developed by incorporating a proportion of chili powder as a feeding stimulant, and removing the tomato paste
included in the original diets. The effects of six artificial diets on biological parameters, nutritional indices and life table
parameters of H. assulta were investigated. The results indicate that there was no significant difference between an
artificial diet with 3% tomato paste and the control diet with respect to larval developmental period, pupa weight and
fecundity. However, larvae fed the artificial diet containing chili powder (from 0. 5% to 4% wet weight) had significantly
higher survival rate, relative consumption rate and pupal weight than those on the control diet. The digestion of H. assulia
larvae was inhibited by the addition of = 2% chili powder and adult mating ability significantly decreased when fed a diet
containing 4% chili powder. The optimum formulation was the control diet plus 1% chili powder. H. assulta fed on this
diet exhibited significantly higher fecundity and intrinsic rate of increase than those fed on other diets. The improved
artificial diet was suitable for rearing H. assulta in the laboratory and mass rearing for the commercial production of nuclear
polyhedrosis H. assulta viruses.
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Table 1 Ingredients and amounts of six artificial diets for Helicoverpa assulta caterpillar

% Xif He iy [y e o7 I [\ [y
Ingredients CK Formula | Formula [l Formulalll Formula IV Formula V
Z& MK (mL)
: 300. 0 300. 0 300.0 300. 0 300.0 300. 0
Distilled water (mL)
PRI
BEH (e) 5.0 5.0 5.0 5.0 5.0 5.0
Agar powder (g)
BREH (g)
Cooked soybean powder () 35.0 35.0 35.0 35.0 35.0 35.0
EEH ()
45. 45. 45. 45. 45. 45.
Wheat germ powder (g) 50 5.0 50 5.0 3-0 3-0
ST

RERER (g) 12.0 12.0 12.0 12.0 12.0 12.0
Yeast powder (g)
IZEL ()

0.4 0.4 0.4 0.4 0.4 0.4
Ascorbic acid (g)
Jei 4 (g) 0.8 0.8 0.8 0.8 0.8 0.8
Nipagin (g)
PLIR MR ()

1 1. 1 1 1. 1
Ascorbic acid (g) 7 7 7 7 7 7
AE AR (mL)

1 1. 1 1 1. 1
Linoleic acid (mL) 0 0 0 0 0 0
A ()

0.1 0.1 0.1 0.1 0.1 0.1
Sodium chloride (g)
BHUR (g)

— 2.0 4.1 8.2 16.7 —
Chill powder
F i () B B B B B s

Tomatopaste (g)
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~22% (MR, TS ) o Bc 7 H Y 22 28 R ol /N 2 A
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FEK B 30 min J& 5B R RO L, B R T B
B I M T WERE , AR s 2 B R A E .

PRI B BT 75 45 543 ), B 300 mL 7K {9 7K i
By R R AN N R N R G W [T SR
it 5 I R Bl B AR T . B I 2 2R R AR
M EERERY B 2 ming FRlEERE R S5°CHF, N
AL S ik 2 min, B4 5 1 RS A KR 3%
L, ¥ 5 S A VKA #5

1.3 RIEFH*

1.3.1 4HFAFHEMZERMNE KHHE R
IWEh M AFRIEAE N, 8 — 3k IF B — S 5, 1]
FeAAET 11, RRALFRAE SR 60 3k, i 3 IREH
BER KA A RO R M AET- 1. 4 d B 52
ATAH TR A N TARRE . e 53K Bk 0 H 391, 313 4
Ak F A,

R IS 55 3 OB IR T HUAR T A T B B
SIS 5 R, SR I A 5 SRR (240 mL) Hr,
B R A A IF 0 S R AU AL H
1.3.2 #HRERERUE SR\ E S H
T A (1997 ) By 5 o 1 A FH 0 BE ) s 4] 97 &2 4
WA, A Pk K B — BRI R A5l Y 4
HOYUER 4 ~ 10 b BRE SR 5 43 5 H 6 B N TR
T 7% 48 h, FRALFE 10 Sk, 3% 3 EE . #4542
(R 4 L 25 K 0 A iR BHAE 50°C R 4t 24 b, FRAE
100°C T4 2 185 &, 43 590 Bk 15 &)y e | 3 4 3 4% 1l
B E I I 5 R DR A U AT 4 T e
A I I S e S B 170 G el E QO 1 TR
AR (A) A5 e 8 (B) kAT g s+
H(C) G4 THE (D) FZEM T8F(E) , 157
PLR 8 S48 45 -

AR = (A-B)/{[(C+D)/2] x2 |,
M AERKFE =(D-C)/{[(C+D)/2] x2 |,
EIHARE = (A -B-E)/(A-B)x100,

BEWH A =(D-C)/(A-B)x100,
aYEALZE =(D-C)/(A-B-E)x100,

1.3.3 pHREGMERANE [ H P E K
HIELTL S (D =15 em, h =20 em) LN 3E T
22 THE 8 P BE NG 108 2 L 48 0 e 7 B, LA 10% e % K
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743 iy M 37 B A
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P89 A DG RIS A DT S R 7 5 e e 52 L U
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[ FIREAL A B33 B .
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R2 TRAEAHMMNETAREARAERATERLENZMN
Table 2 Effect of different artificial diets on growth and development of

immature stages of Helicoverpa assulta

28 XF HR [y | By 1 fic J7 B r IV BT v

Parameter CK Formula | Formula [I Formula Il Formula IV Formula V
gﬂﬁ;ﬁ(d) 2.7+0.3a 2.8+0.4a 2.6+0.2a 2.7%x0.3a 2.6x0.3a 2.6+0.4 a
Egg period (d)
gﬂﬁﬁgzﬂj%’t(%) 91.8+2.4a 89.6x3.8a 91.2x2.7a 90.3x3.6a 92.6x3.2a 91.3+4.3 a
Hatching rate (% )
ZbEﬂ;ﬁ(d) 15.4 £0. 6a 14.7 +0.7ab 14.1+£0.5b 14.3+0.3b 14.8 £0. 5ab 15.7 £0. 5a
Larval period (d)

YEK (9
%Eﬁ(az(/o) 86.4+3.7b 86.8+3.5b 91.2+2.4a 91.8+2.1a 90.4+2.8a 87.2+4.3 b
Larval survival rate (% )
WS D1 () ) 10.6 £0.48a 10.5 +0.40a 10.4 +0.44a 10.5+0.52a 10.7 £0. 44a 10.5 £0.52a
Female pupal period (d)
il D75 (d) . 11.5+0.48a 11.6 £0.52a 11.5+0.45a 11.5+0.43a 11.8 £0.51a 11.7 £0.58a
Male pupal period (d)
WESHER (8) . 0.29 £0.01b 0.32+0.02a 0.32+0.02a 0.31 +0.03a 0.33 +0.03a 0.29 +0.02b
Female pupal weight (g)
IEdG IR () . 0.28 £0.02b 0.31 +£0.02a 0.30 £0.0la 0.30+0.02a 0.31 +0.02a 0.28 +0.02b
Male pupal weight (g)

=i ST AL 2% (0

e 3 e (% ) 86.0+4.7ab 92.9+2.3a 91.6+3.2a 88.7+3.8ab 85.8 +5.6ab 83.6 +£4.8b
Female emergence (% )
HER AL 2R (% )

88.2+3.5ab 91.6+2.4a 90.8 +£2.8a 87.5+4.6ab 87.2 +4.8ab 84.2 +5.7b
Male emergence (% )

AT 8O (CEYE «SE) 5 A ARNR FE R R ER B E (P <0.05,0ne-way ANOVA ,Duncan) , F [,
Data are mean = SE, and followed by different letters in the same row indicate significantly different (P < 0.05, One-way

ANOVA, Duncan). The same below.

R3 TREARNEFT RS 4 HEFETHHZM

Table 3 Nutritional indices of the fifth instar larvae of Helicoverpa assulta feeding on different artificial diets

CELERD X iR iy g Be oy I By IV By V
Nutritional indices CK Formula [ Formula [I Formula Il Formula [V Formula V

AR Lt (meged ™' omg ™)

Relative consumption rate 2.85+0.05b 2.98 £0.05a 3.02 +£0.05a 3.11 £0.04a 3.07 £0.07a 2.82 +0.04b
(mg-d™"-mg™")

AR AR (mged ™ emg ™)

Relative growth rate 0.65+0.02b 0.69 £0.02a 0.69 +0.01la 0.69 +0.02a 0.68 +0.02a 0.65 +0.02b
(mg-d™"-mg™")

P EH LA (% )

Approximate digestibility (% )

BEYHHE(%)

Efficiency of conversion 22.8+0.4a 23.2+0.3a 22.8x0.3a 22.2x0.4b 22.1=x1.4b 23.0=+0.3a
of digested food (% )

B R (%)
Efficiency of conversion 56.2+1.1a 55.6+0.6a 54.8+0.9a 56.7+0.8a 57.1+x2.2a 57.0x1.0a
of ingested food (% )

40.6 £0.8ab 41.6+0.5a 41.7+0.6a 39.1=+0.7b 38.8+0.6b 40.4 +0.6ab
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Table 4 Effect of different artificial diets on adult fecundity and longevity of Helicoverpa assulta

e Xt B [y fe 7 I e g7 BT IV BT V

Parameter CK Formula [ Formula I Formula Il Formula [V Formula V
R 322 (O
x@ﬂﬁ(/‘o) 66.7 +6.7ab 66.7 £6.7ab 80.0x11.5a 66.7 £6.7ab 53.3 +6.7ab  46.7 +13.3¢
Mating rate (% )
S A1 2 i Ve %
:F’])Llﬂlﬂ'(}\ﬁ( 1.17 £0.24b  1.13+£0.20b 1.74 £0.29a 1.26 £0.29b 0.92 £0.34c  0.68 £0.19d
Mean mating number
K7
Fecundity 627.4 £58.2¢ 754.9 £62.6b 972.8 +94.3a 785.1 +77.6b 829.1 +83.7b 561.5 +£69.9c
(eggs laid/female)
W75 i () . 16.8 +2.86a 17.7 £2.74a 17.8 £2.39a 18.5+2.33a 18.4 +2.02a 17.6 +2.88a
Female adult longevity (d)
i 2 O (d
g7 i () 17.4 +£1.90b 18.2 +2.18b 19.8 £2.36a 18.0+2.53b 21.6+2.5la 18.1x2.01b

Male adult longevity (d)

2.4 AEAHMETHRESRSHNZIT

PN R R R T AN B R v O i 2
S8, A T, BRI TT I AR R A T B
B R R R D7 TS Oy AT 7 IV 45

A2, R Xk BRARDRE AN 7 VO ek B e iR (3%
5) o MR Tr IR A A R BRI R
(1.18)  Bug Xt BEAMBC T V AR R AR (1. 15) o

®5 HEFEREFREAMLINEFRESRSHE
Table 5 Life table parameters of Helicoverpa assulta on different artificial diets
S Xif HE iy | [yl [y B IV [y Y
Parameter CK Formula | Formula I Formula Il Formula [V Formula V

B4 K2R
Wmiuk}: . 0. 14 0.15 0.16 0.15 0.15 0.14
Intrinsic rate of increase
H K 2R
HKE LS R 1. 15 1. 16 1. 18 1.17 1.16 1. 15
Finite rate of increase
Vi 180 B 32
MR . 203.11 219.29 333. 86 226.17 229.15 206. 64
Net reproductive rate
q:ﬂ]ﬁfﬂn],ﬁﬁ ( d,) 37.20 36. 05 35.69 35.29 36. 86 37.71
Mean generation time (d)

y R ek

FiHE I R () 4.85 4. 64 4.26 4.51 4.70 4.90

Doubling time (d)
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JEV SRR 3% ] 45 6 LRk v SRR VR
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RIS e W O BT de Sl N M G S
TN IR Ry e e A HE A R AR KR H M
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FEH BB b SR 0 T g R R AR
JHE I B SR A 2.3 d, i EE 35,7 mg, 4 H
FEN 9. 1% 37 It £ 86. 9 Ki, U6 W JH 7
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