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Abstract [Objectives] To investigate the effects of artificial diets containing different nutritional components on the
growth and development of the peach aphid, Myzus persicae (Sulze), and to develop a method to screen artificial diets for
rearing the peach aphid in captivity. [Methods] Peach aphids were fed artificial diets containing one of 5 different
concentrations of amino acid solution (A1=50 mmol/L, A2=100 mmol/L, A3=150 mmol/L, A4=200 mmol/L, A5=250 mmol/L)
and one of 4 different concentrations of sucrose mixture (S1=250 mmol/L, S2=500 mmol/L, S3=750 mmol/L, S4=1 000 mmol/L).
The survival, longevity, and fecundity, of aphids fed on each diet were determined, and the effects of the different diets on
aphid life parameters were analyzed using life table techniques. [Results] ~Survival and fecundity were significantly affected
by the different artificial diets. Aphids that received the A1S3, A1S4 and A3S4 diets had the highest survival rates. There was
no significant difference in the longevity of aphids that received these three diets, which were (34.00+1.00) , (33.33+1.15) and
(30.6+4.04)d, respectively. Aphids that received the A3S1 and A3S4 diets had the highest number of eggs laid per female and
the highest average fecundity; (9.75+2.71) vs (9.43%2.27), and 43.33%=15.28% vs 50.00%=10.00%, respectively. There was
no significant difference between these two diets in these parameters. The reproductive rates of aphids that received the A3S1

and A3S4 diets were (4.43+2.31) and (4.63£1.25), respectively; significantly higher (P<0.05) than those of aphids that
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received the other artificial diets. [Conclusion] The A3S4 was the best of the diets tested for captive rearing peach aphids.

Key words Myzus persicae, artificial diet, amino acid, sucrose mixture, life table, survival rate, population, life parameter
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Tablel The constituent of vitamin
1 mL
) O pH 7.0~7.5
Component Mass weighted [mg-(SmL) ']
Biotin 0.1 10mL - 045 pum
. 5.0
D-calcium pantothenate -20C
Folic acid 2.0
Nicotinic acid 10.0
Pyridoxine 2.5 1.4 ‘RAFH*
Thiamine 2.5
Choline 50.0
Myo-inositol 50.0 h=3 cm d=2.5cm

Parafilm M

Using distilled-deionized water

100 uL

to dissolve. The same below.

F2 L-[EBRERK
Table2 The constituent of L-amino acid

Mass of different amino acid concentration [mg-(50mL) ']

Component
Mol (%) A1(50 mmol/L) A2(100 mmol/L) A3(150 mmol/L) A4(200 mmol/L) AS5(250 mmol/L)
Ala 3.8 16.9 33.9 50.8 67.7 84.6
e Hz(; 9.5 71.3 142.6 213.9 285.2 356.5
Asp 9.5 63.2 126.4 189.7 252.9 316.1
Cys HCl- 1.8 14.2 28.4 425 56.7 70.9
Glu 5.6 412 82.4 123.6 164.7 205.9
Gln 11.0 80.4 160.7 241.1 321.4 401.8
Gly 0.8 3.0 6.0 9.0 12.0 15.0
Pro 3.8 21.9 43.7 65.6 87.5 109.3
Ser 3.8 20.0 39.9 59.9 79.9 99.8
Tyr 0.4 3.6 7.2 10.9 14.5 18.1
Ate HC‘I 9.5 100.1 200.1 300.2 400.3 500.3
His H-Cl Hz(') 5.8 60.8 121.6 182.4 234.1 303.9
Iso 5.8 38.0 76.1 114.1 152.2 190.2
Leu 5.8 38.0 76.1 114.1 152.2 190.2
Lys H_Cl 5.8 53.0 105.9 158.9 211.8 264.8
Met 1.9 14.2 283 425 56.7 70.9
Phe 1.9 15.7 31.4 47.1 62.8 78.5
Thr 5.8 345 69.1 103.6 138.2 172.7
Trp 1.9 19.4 38.8 58.2 77.6 97.0
Val 5.8 34.0 67.9 101.9 135.8 169.8

50% Fifty mol (%) of the amino acids are essentials.
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Table3 The constituent of mineral )
Component ) 4 30s
Mass weighted [mg-(10mL) ']
FeCl;-6H,0- 13.1
CuCl,-2H,0 1.7 >
4 20
MnCl,-4H,0 4.0
3 10 30
ZnCl, 13.6
24+1 C L:D=16:8
RH= 70+5 % RXZ
x4 ERERESRAK
Table4 The constituent of sucrose mixture
Component Mass weighted [mg-(10mL) ']
Ascorbic acid 10
Citric acid 1
Concentration (mmol/L) 250 500 750 1 000
Sucrose
Milligram (mg) in mix 850 1700 2 600 3400
2 13 P<0.05 12
Al1S3 AlS4 A3S4
P>0.05 56.67%
P<0.05 20 Al1S3 Al1S4
15 HFELE
A3S84 P>0.05 30.00% 33.33
Excel % 36.67 %
SPSS 22.0 P<0.05
AIS1 A2S1 A3S2 A4S1 A4S2 A4S3
A5S1 10d AIS3 Al1S4
A3S4 3400 33.33
2 HRE5HH
30.67 d P>0.05
2.1 ARERERIA LiA% By £ K EE P<0.05
=
AL AIS1 A2S1 A2S2 A3S2 A4S1 A4S2
A4S3 A5S1 0
6 A1S2 8 A2S3 A2S4
Al1S3 AIS4 A3S4 AS5S3 AS5S4 A4S54 AS5S2 2/
P>0.05 86.67%+5.77% 93.33%+5.77 3
% 96.67%+5.77% 93.33%+5.77% A3S1 A3S4
83.33%+15.28% 73.33%+5.77% Al1S4 975 / 943 /
Al1S1 A2S1 A2S2 A2S3 A2S4 A3S1 A3S2 P>0.05 P<0.05

A3S3 A4S1 A4S2 A4S3 A4S4 ASS1 ASS2
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Table5 Influence of dietray variation of amino acid and sucrose concentration on peach aphid growth and fecunity
Survival rate (%) d %
Different diets Survival / Progeny
composition 6d 124d 20d long-days Avelr)e;(g)zfcrgﬁeny produced rate
A1S1 0+0f 0+0d 0£0c¢ 6.00+0fg 0+0d 0+0f
A1S2 86.67+5.77ab 13.33+£5.77cd 6.67£5.77bc  24.67+5.13bc 5.00+2.65b 6.67+5.77ef
A1S3 93.33+£5.77ab 56.67+5.77a 30.00£10.00a  34.00+1.00a 4.67+2.31b 30.00£10.00bc
Al1S4 96.67+5.77a 56.67£25.17a  33.33+11.55a  33.33%1.15a 5.50+0.50b 30.00+26.46bc
A2S1 0+0f 0+0d 0+0c 5.33+0.58¢g 0+0d 0+0f
A2S2 50.00+26.46¢cde 0+0d 0+0c 10.75+1.89efg 0+0d 0+0f
A2S3 53.33425.17cde  20.00+0bcd 3.33+£5.77¢ 21.33+3.21cd 0.33+0.58d 3.33+5.77ef
A2S4 46.67+15.28cde  23.33+11.55bc IS'OOiIO'OOb 20.67+6.11cd 1.33+1.15¢cd 6.67+5.77ef
A3S1 53.3345.77cde  33.33£20.82b  16.67£11.55b  28.00+3.46ab 9.75+2.71a 43.33+15.28ab
A3S2 46.67+5.77cde 0+0d 0+0c 9.00+1.41fg 0+0d 0+0f
A3S3 66.67+£20.82bcd  13.33+23.09cd 6.67+11.55bc  16.00+9.54de 4.67+4.73b 20.00£17.32cde
A3S54 93.33+5.77ab 56.67£15.28a 36.67+£5.77a 30.67+4.04a 9.43+2.27a 50.00+10.00a
A4S1 0+0f 0+0d 0+0c 5.67+0.58fg 0+0d 0+0f
A4S2 36.67+15.28¢ 0+0d 0+0c 9.00+0.00fg 0+0d 0+0f
A4S3 40.00+20.00de 0+0d 0+0c 9.00+0.00fg 0+0d 0+0f
A4S4 66.67£30.55bcd  3.33+5.77d 0+0c 11.00+3.46efg 0.33+0.58d 3.33+5.77ef
AS5S1 0+0f 0+0d 0+0c 6.00+0fg 0+0d 0+0f
AS5S2 46.67+20.82cde 0+0d 0+0c 10.67+1.53efg 1.50£1.32cd 20.00£20.00cde
ASS3 83.33+15.28ab 0+0d 0+0c¢ 12.00+0ef 3.00+£1.73bcd  10.00+0.00def
A5S4 73.33+5.77abc 6.67+11.55¢cd 0£0c 12.00£2.65¢f 4.06+0.59bc 26.67+£5.77bcd
3 Duncan’s P 0.05

Data are average of three repetitions in the table, and followed by the different letters indicate significantly different at the
0.05 level by Duncan’s multiple range test. The same below.

A3S1
15.28%
P>0.05

A354
50.00%=+10.00%

A354

P<0.05

AIS3 Al1S4

7

A3S1 A3S3

4333%+ 22 AEREMALARMRFHMHEESS
R
6 A3S1  A3S4 Ro
P>0.05 443  4.63
A1S2 Al1S3 AlS4 A3S3 A5S4
(P<0.05) A1S3 A1S4 A3Sl A3S4 A5S4
P>0.05 A1S3 Al1S4 A3Sl
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Table6 Population life table parameters

RO ’m /1
Different Net reproduction Innate capacity . The doubling Finite rate for
. - : Generation length . .
diets composition rate for increase times (Dt) increase

A1S2 0.50+0.26b - 0.08+£0.07bc 11.92+4.84abc - 16.50+15.45a 0.92+0.07¢c
A1S3 1.57+£1.02b 0.01£0.92abc 12.10+2.49abc 4.85+10.44a 1.01£0.09ab
Al1S4 1.57£1.34b 0.01+0.05abc 15.02+1.87a — 1.02+0.06ab
A3S1 4.43+2.31a 0.12+0.49a 11.53+1.07abc 6.85+3.60a 1.13£0.05a
A3S3 1.4442.30b - 0.13+0.22¢ 9.46+1.74bc 0.05+4.81a 0.89+£0.21¢c
A3S4 4.63+1.25a 0.11+0.03ab 13.53+0.88ab 6.41+1.63a 1.12+0.04a
AS5S4 1.20+0.40b 0.02+0.05abc 7.96+0.44c¢ 4.70+£27.94a 1.12+0.03a
A3S1 A3S4 T Febvay et al. 1988
P>0.05 A3S3 A5S84
P<0.05 A1S2 A1S3 A3S1 A3S3 A3S4
A5S4 Dt
P>0.05 Al1S4 Dt
A1S3 Al1S4 A3S1 A3S4 AS5S4
A P>0.05 5 AlS2 A1S2 A1S3 Al1S4
A3S3 P<0.05 A3S1 A3S3 A3S4 ASS4 7
3 IhE5itE
1995
7
2012 A3S1
45%~50% A3S4
55% Karley 3 A3S1 A354
et al. 2002 P<0.05) A354
Srivastava et al. A3S4
1985  Auclair  Cartier 1963
20%~35% Srivastava A2
Auclair 1971 0~5% 100 mmol/L A4 200 mmol/L
10%~20% A5 250 mmol/L
Al 50 mmol/L A3
150 mmol/L
35% A3 Al

35%

A3
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A3 4

S1 250 mmol/L
S4 1000 mmol/L
S2 500
mmol/L S3 750 mmol/L

ceyyee

5 S4 S1
P<0.05

A354

Abisgold et al. 1994
19.9
26.0C
1991

31~84 /

Prosser and

Douglas 1992  Sasaki 1991

Wille and Hartman 2008
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