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An improved artificial diet for adults and larvae
of Rhagoletis batava Hering
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Abstract [Objectives] A Rhagoletis batava Hering population was established to facilitate research on the biological
control of this pest. [Methods] Adults were fed four different diets containing different proportions of honey, sucrose and
yeast extract to investigate the effects of diet on sexual maturation, mating, oviposition and longevity. Larvae were kept
at( 25.00=%2.50) , under an indoor light cycle of 15L : 9D and relative humidity of 65.00% = 5.00% and fed on different
proportions of sucrose, yeast extract, oat bran, seabuckthorn fruit juice and jam, to determine the effects of these different diets
on the duration of the larval and pupal stages and the pupation rate. [Results] Adults fed on the four different diets had
significantly different times to sexual maturity, mating times, female fecundity and life span. Of the four diets, diet D was the
best; the duration to sexual maturity, mating time, female fecundity, and lifespan of adults fed this diet were (1.78+0.09) d,

(4.15+0.03) h, (4.52+0.17), (15.47 £0.77) d and (15.15 +£0.79) d, which were significantly different from those of adults that
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were fed diets A, B and C (P<0.01). The best semi-artificial diet for larvae was diet C, and the pupation rate, larval period +

pupal period, pupal length, pupal width and pupal weight of larvae fed this diet were 50.00%=2.89%, (7.20+0.16)d,

(4.74+0.03)mm, (2.45+0.24)mm and (7.21£0.11)mg, respectively. The best completely artificial diet for larvae was diet C;

larvae fed on this diet had a pupation rate, larval period + pupation period, pupal length, pupal width and pupal weight of
35.00%+7.64%, (5.38+0.18)d, (4.26+£0.04)mm, (2.30+£0.02)mm and (6.12+0.18)mg, respectively. The best jam-based diet for

larvae was diet C, with a pupation rate, larval period + pupation period, pupal length, pupal width and pupal weight of
45.00%+2.89%, (7.11+0.16)d, (4.45+0.07)mm, (2.44+0.02)mm, (6.78+0.21)mg, respectively. [Conclusion] The optimal diet

for adult R. batava was 20 g yeast paste, 20 g honey and 160 mL purified water. The best semi-artificial diet for larvae was 10

g of sucrose, 15 g of yeast extract, 30 g of wheat bran and 50 mL of sea buckthorn juice. The best completely artificial diet for

larvae was also comprised of 10 g of sucrose, 15 g of yeast extract, 30 g of wheat bran, and 50 mL of purified water. The best

jam-based diet for larvae was 50 g seabuckthorn jam, 3 g yeast extract and 0.3 g Nepali gold.
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Table 1 The proportion of different artificial diet of adult Rhagoletis batava
Recipe Yeast extrai (2) Honey ?g) Sucroseg(g) Sterile Watczr1 I(dmL)

A Recipe A - 40 - 160
B Recipe B 40 - - 160
C Recipe C 20 - 20 160
D Recipe D 20 20 - 160

« 29

“  ”indicates without that ingredient.
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Table 2 Factors and levels of orthogonal test of main components of semi-artificial feed of Rhagoletis batava larvae

Factors
Levels g g g mL
Sucrose (g) Yeast extrac (g) Wheat gluten (g) Sea thorn juice (mL)
1 10 5 10 10
2 20 10 20 30

3 30 15 30 50
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Table 3 The proportion of different semi-artificial feed for the larvae of Rhagoletis batava

mL
Recipe Sucroseg(g) Yeast extrai (2) Wheat glutgen (2) Sea thorn juice (mL)
A Recipe A 10 5 10 10
B Recipe B 10 10 20 30
C Recipe C 10 15 30 50
D Recipe D 20 5 20 50
E Recipe E 20 10 30 10
F Recipe F 20 15 10 30
G Recipe G 30 5 30 30
H Recipe H 30 10 10 50
I Recipe I 30 15 20 10
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Table 4 Factors and levels of orthogonal test of main composition of the whole artificial feed of Rhagoletis batava larvae

Factors
Level g g g mL
Sucrose (g) Yeast extrac (g) Wheat gluten (g) Sea thorn juice (mL)
1 10 5 10 10
2 20 10 20 30
3 30 15 30 50
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Table 5 The proportion of different artificial diet of Rhagoletis batava larvae

mL
Recipe Sucroseg(g) Yeast extrai (2) Wheat glutgen (2) Sea thorn juice (mL)
A Recipe A 10 5 10 10
B Recipe B 10 10 20 30
C Recipe C 10 15 30 50
D Recipe D 20 5 20 50
E Recipe E 20 10 30 10
F Recipe F 20 15 10 30
G Recipe G 30 5 30 30
H Recipe H 30 10 10 50
I Recipe I 30 15 20 10
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Table 6 Proportion of different jam feed of Rhagoletis batava larvae

Recipe & & &
Potassium sorbate (g) Yeast extrac (g) Sea buckthorn jam (g)
A Recipe A 0.30 3.00 10.00
B Recipe B 0.30 3.00 30.00

C Recipe C 0.30 3.00 50.00
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D 0.7d 0.65d
3.21+£0.04 h 3.70£0.05 h
D 094h 045h
2.824+0.13 2.87+0.13 D
1.4 HiEAE
A C 1.60 1.57 A
SPSS20.0 C P>0.01 D
One-way ANOVA A B C 499 974 325d A
Duncan’s C P>0.01 D
A B C 538 1032 482d
2 GRERH -
2.2 ¥ ATRRE 5 REE
2.1 A TRRE 75 B 5%
8 C
7 4 C 50.00%+2.89%
D 1.30-5.00 -
7.20+0.16 d +
1.78£0.09 d 4.15+0.03 h 4.52+0.17 P<0.05
15.47+0.77 d 15.15£0.79 d 4.74+0.03 mm
P<0.01 2454024 mm  7.21+0.11 mg
A C 2.48+0.10 d P<0.05
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Table 7 The effect of rearing Rhagoletis batava on different adult artificial diets
] d h d Adult life (d)
Recipe . . L . .
Pre-mating period (d) Mating time (h) Egg-laying mark (ind.) Female Male
A Recipe A 2.48+0.10Aa 3.21£0.04Cc 2.82+0.13Bb 10.48+0.46Bb 9.77+0.58Bb
B Recipe B - - - 5.7340.23Cd 4.92+0.23Cc
C Recipe C 2.43+£0.09Aa 3.70+0.05Bb 2.87+0.13Bb 12.22+0.51Bb 10.33+0.59Bb
D Recipe D 1.78+0.09Bb 4.15+£0.03Aa 4.5240.17Aa 15.47+0.77Aa 15.15+0.79Aa
+ P=0.01
P=0.05

Data are mean+SD, and followed by the different upper case letters in the same column indicate extremely significant
difference at 0.01 level, while followed by the different lower case letters in the same column indicate significant difference

at 0.05 level. The same below.
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Table 8 The effect of feeding Rhagoletis batava with different larvae semi-artificial feed

% + d mm mm mg

Recipe Emergence rate (%) Larvae period+Pupation period (d) Length (mm) Width (mm) Weight (mg)
A Recipe A 31.60+10.14abc 4.3740.19ef 4.16+0.04bc  2.06+0.03cd  5.12+0.24bc
B Recipe B 18.33+4.41bc 4.64+0.15de 4.27+0.16b  2.07+0.03cd  4.89+0.30bc
C Recipe C 50.00+2.89a 7.20+0.16b 4.74+0.03a  2.45+0.24a 7.21+0.11a
D Recipe D 11.67+1.67bc 3.29+0.29f 4.08+0.06bc  2.114£0.04bcd 4.22+0.18cd
E Recipe E 13.3346.01bc 4.11+0.48ef 4.00+0.08bc  1.99+0.03d 3.66+0.20de
F Recipe F 26.67+8.33abc 5.44+0.30cd 3.98+0.10bc  1.99+0.04d 4.78+0.27bc
G Recipe G 36.67+4.41abc 5.73+0.16¢ 4.16+0.03bc  2.174£0.03bc  5.27+0.23b
H Recipe H 10.00+2.87¢ 4.3340.33ef 4.21+0.05b  2.21+0.03bc  3.15+0.25¢
I Recipe I 38.33+3.33ab 5.57+0.19cd 4.14+0.07bc  2.01+0.03d 5.24+0.15b

CK - 9.55+0.27a 3.89+0.01c  2.25+0.01b 5.05+0.09bc
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Table 9 Effects of feeding Rhagoletis batava larvae with artificial feed of different proportions

% + d mm mm mg
Recipe Emergence rate (%) Larvae period+Pupation period (d) Length (mm) Width (mm) Gravity (mg)
A Recipe A 31.67+7.27ab 3.68+0.13cd 3.994+0.05bcd  2.19+0.04a  5.37+0.36a
B Recipe B 16.67+3.33abc 4.82+0.23bc 4.04+0.04abcd  2.05+£0.03bc  5.77+0.45a
C Recipe C 35.00+7.64a 5.38+0.18b 4.26+0.04a 2.30+0.02a 6.12+0.18a
D Recipe D 11.67+1.67bc 3.29+0.28d 4.2140.04ab 2.18+0.03ab  4.00+0.14c
E Recipe E 11.67£1.67bc 3.67+0.21cd 4.05+0.08abcd  2.15+0.05ab  6.09+0.25a
F Recipe F 20.00+5.77abe 4.58+0.19bc 3.96+0.08bcd  2.00+0.04c  4.42+0.25bc
G Recipe G 11.67+1.67bc 4.00+0.31cd 4.11+0.05abcd  2.01£0.02¢  3.53%0.17c
H Recipe H 8.33+1.67¢ 4.20+0.37cd 4.15+0.02abc 1.91+0.02¢ 3.32+0.22¢
I Recipe I 33.33+3.33a 4.64+0.17bc 3.85+0.05d 2.00+£0.02¢  5.19+0.08ab
CK - 9.554+0.27a 3.89+0.01cd 2.25+0.01a  2.25+0.01d
30% 3 2.89% P<0.05
2:1:0202 2:¢ + 7.11+0.16 d
3:6:10 6:3:4:2 +
2:3:6: 4.45£0.07 mm  2.444+0.02 mm
10 A C 1 6.78+0.21 mg
211 2:3 211 P<0.05
P<0.05
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Table 10 Effects of different jam feed formulas on the development of larvae of Rhagoletis batava

% + d mm mm mg
Recipe Emergence rate (%) Larvae period+Pupation period (d) Length (mm) Width (mm) Gravity (mg)
A Recipe A 15.00+2.89b 6.67+0.33b 4.18+0.01b 1.99+0.01c 6.40+£0.29a
B Recipe B 25.00+2.89b 6.73+0.18b 4.07+£0.04bc  2.08+0.04c  6.56+0.25a
C Recipe C 45.00+2.89a 7.11+0.16b 4.45+0.07a 2.44+0.02a  6.78+0.21a
CK - 9.55+0.26a 3.89+0.01d 2.25+0.01b  5.05+0.09b
3 NG5
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4
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A 5.20+0.63 h 2.90+1.24
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C A Y
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20g 160 mL 10 g 15¢g 30g
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15.47+0.77 d 15.15£0.79 d
2017 50¢g 3g
3:1 03g 3
13.19+0.72 d C
14.87+0.83 d 8
57.12+£6.51

14.04 d 15.31d
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2
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