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Abstract: [ Aim] This study aims to screen out the safe microwave frequencies and irradiation duration
that have a lethal effect on the green peach aphid, Myzus persicae, so as to provide references for

exploring new physical prevention technology for aphids to make up for deficiencies in chemical control.
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[ Methods] The 1-day-old apterous adults of M. persicae were subjected to microwave irradiation at four
different frequencies (1 375, 2 750, 5 500, and 11 000 MHz) for different duration (15, 30, 60, and
120 s) in a dark box. Then, they were reared in an artificial climate cabinet, and their growth,
development, and reproduction were observed at 8, 24, 48 and 72 h post irradiation, the mortality, the
fertility ( cumulative aphid yield) , and the rate of alate progeny were counted and analzyed. [ Results]
Microwave irradiation at the four different frequencies for different duration had varying effects on the
mortality rate and reproduction of the 1-day-old apterous adults of M. persicae, and the wing morph
differentiation of their progeny. At 72 h post irradiation, the microwave irradiation at a frequency of 5 500
MHz for 15 s had the strongest lethal effect on the 1-day-old apterous adults of M. persicae, causing a
mortality rate of 55.00% , and the microwave irradiation at this frequency for 30 and 120 s inhibited the
differentiation of the progeny to alate aphids. The microwave irradiation at a frequency of 2 750 MHz for
30 and 60 s promoted the reproduction of the 1-day-old apterous adults of M. persicae, the apterous
aphids had the strongest fertility when subjected to microwave irradiation at this frequency for 30 s, but
their reproduction was inhibited when subjected to microwave irradiation at this frequency for 15 and 120
s. In addition, the microwave irradiation at 2 750 MHz for 30 s inhibited the differentiation of the progeny
of M. persicae to alate aphids. [ Conclusion] Microwave irradiation can affect the survival and
reproduction of the 1-day-old apterous adults of M. persicae and the wing morph differentiation of the
irprogeny. The microwave frequency and irradiation duration that have a lethal effect on the 1-day-old
apterous adults of M. persicae have been preliminarily screened out in this study.

Key words: Myzus persicae ; physical control; microwave ; irradiation; microwave frequency; growth and

development ; fecundity
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Table 1 The mortality ( % ) of the 1-day-old apterous adults of Myzus persicae subjected to
microwave irradiation at different frequencies for different duration

i (MHz) R () HR AL S I 8] Time post irradiation (h)

Frequency Irradiation duration 8 24 48 72

gfii‘f:d?izn 0 0.00 £0.00 d 3.33£1.67 fg 6.67 £1.67 f 8.33+1.67f

1375 15 5.00 £0.00 cd 6.67 £0.67 efg 15.00 £0.00 de 31.67£1.67 b
30 3.33+£1.67 cd 3.33£1.67 fg 11.67 £0.67 def 20.00 £1.15 ed
60 1.67 £1.67 cd 3.33£1.67 fg 10.00 £0.58 ef 21.67 £0.67 cd
120 1.67 £1.67 cd 6.67 £1.67 efg 8.33+£1.67 ef 23.33£1.67 ¢
15 1.67 £1.67 cd 13.33 £1.67 abe 30.00+£2.89 b 33.33£1.67 b
30 1.67 £1.67 cd 5.00 £2.89 fg 16.67 £1.67 b 23.33+£0.67 ¢

2730 60 11.67 £3.33 b 18.33 £0.67 a 23.33+£1.67 ¢ 25.00 £2.89 ¢
120 3.33+£1.67 cd 10.00 £1.15 cde 15.00 £5.00 de 16.67 £0.89 de
15 6.67 £1.67 be 15.00 £2.89 ab 43.33£3.33 a 55.00 £2.89 a
30 15.00 £2.89 a 15.00 +£2.89 ab 26.67 +1.67 be 36.67 +1.67 b

2500 60 3.33+£1.67 cd 11.67 £1.67 bed 26.67 £1.67 be 35.00+£1.73 b
120 6.67 £1.67 be 8.33 £1.67 def 23.33+£1.67 ¢ 35.00«£1.15 b
15 3.33+£1.67 cd 5.00 £2.89 fg 13.33 £0.33 de 21.67 £1.67 cd
30 1.67 £1.67 cd 1.67+£1.67 g 16.67 £1.33 b 20.00 £1.73 cd

1000 60 1.67 £1.67 cd 1.67£1.67 g 8.33 +0.88 ef 10.00 £1.15 f
120 1.67 £1.67 cd 3.33+£1.67 fg 8.33 £1.67 ef 13.33 £1.33 ef

FPEAE BR 3 S SRS W RE + bR A RS T S AN R NG TR HRE T % T8I B 25 AN [ 45 Ak o AR [ A
JEAET- R 227 & (P <0.05, one-way ANOVA, LSD) , Data in the table are means + SE of three replicates. Different lowercase letters following the

data in the same column indicate significant differences in the mortality of the 1-day-old apterous adults subjected to microwave irradiation at different

frequencies for different duration (P <0.05, one-way ANOVA, LSD).

WA —E R ESE/E - . b 5 500 MHz fRip 8 B F
BeIF A EAEAE HI$558 , ZEALPE S 8 h, 5 500 MHz /3
PRI 30 s Ab A BRIFAET R Ky 15.00% , i
Fim T HALIEH (P <0.05)  4bFEJS 48 172 h,
5500 MHz S 45 08 15 s FUAL A o, BkiF BT 3R
Y i 2 T A AL B, ELBE 2 RS HE] A ZE K BE
TR ALFR S 72 h SBT3 RIA R & , M 55.00% .
AbFRJE 24 h, 2 750 MHz fi 55 I8 60 s By AbFEZH rh
BRIF I BE T 3R Ky 18, 33% , I 35 5 T Hofth b B 2H
(P <0.05),11 000 MHz faf i R 5 4 4~ B KT kg
FIBET R I RAIR, 156 BH 5 A 431 232 X Bk 067 1) BAEAE
5 o
2.2 A[EISFZR R Ab 1B X Ak b B 5 7 B0 220
1375, 2750, 5500 A1 11 000 MHz 4 FhA ] 45
BRI oy ) BE 15, 30, 60 A1 120 s, IR 8,
24,48 T 72 h 1y Zit i m A KA 1 R, %
BeAb B JE 8 h, 2 750 MHz 3 i M8 4 30 s (P =
0.000) ,5 500 MHz 3% F& 54 30 s( P =0.005) F1 120
s(P=0.016) 3% 3 AL FRZH i Bk i S 7= i i B 2%
1R X R SRR 0 (1. A)

AR IS 24 h, 2 750 MHz 3% FE 5T 30 s
(P=0.001)F160 s(P=0.002) [ i FHg By 2
Ty I 2 X A AR R Bk i, AR S
30 s pYALFRZH Bk i Bt 0 B e ;2 750 MHz 1
P HEET 15 s(P =0.001) 15 500 MHz {43 BE 51 60 s
(P=0.019) 2 4~ab PR Bk dof B2 re i B i 25
TR KRB HI PR =5 (K1 B)

I AL RS 48 h, 2 750 MHz fi i FE 5t 30 s
(P=0.002) #1160 s(P =0.040), 5 500 MHz i} i&
5730 s(P =0.046) 1 120 s(P =0.040), 11 000
MHz % FEEF 15 s(P =0.028) #1120 s(P =0.015)
X 6 N Ab 2 rhBkiE St i o 48 I 2 TR R
20, fR ik i, Horb 2 750 MHz fii B 30 s (1)
AR FRZH Sty i e g g 52 750 MHz flif B 5 120 s
(AEFREE it o i AR TR RRZH (P =0.014)
FI IR 8 (1 C) .

AL BRI 72 h, 2 750 MHz fi i FE 4 30 s
(P =0.000)#160 s(P=0.000), 5500 MHz i} 1&
730 s(P =0.009), 11 000 MHz 73 % f& 4F 15 s
(P=0.002), 60 s(P=0.014) 1120 s(P =0.000)
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Fig. 1 Cumulative aphid yield of the 1-day-old apterous adults of Myzus persicae subjected to
microwave irradiation at different frequencies for different duration
A 85 8 h (8 h post irradiation) ; B: #@H#J5 24 h (24 h post irradiation) ; C: ¥& 08 )5 48 h (48 h post irradiation) ; D: &85 72 h (72 h post
irradiation ) . CK: JRZ % 4 I Not subjected to microwave irradiation. & H8CdE 435l 4 3 40 5 5 S B A9 - ME + FRifEiR s RRING FHRFRR
BEIF 1 H i T0 R 26K R S RS R I R Bt =i i 25 57 3% (P <0.05, one-way ANOVA, LSD). Data in the figure are means + SE
of three replicates. Different lowercase letters above bars indicate significant differences in the cumulative aphid yield of the 1-day-old apterous adults
subjected to microwave irradiation at different frequencies for different duration (P <0.05, one-way ANOVA, LSD).
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X 6 A B Rt i T IR, R

fie PERRIF = 5F , Hor 2 750 MHz fRig R 30 s A4

B rp S e e, e HEAE R, 60 s (19 4k 2L

LR Ho A A PR 2 55 %0 IR T 2 35 PR 22 5 (P >

0.05) (K 1: D),

2.3 FESRER K AR X B A 5 L R
1375, 2750, 5 500 Fi1 11 000 MHz 4 FA [ 4

h, 1375 MHz i A BRAL A 0 R 5 %0 e 2 2=
SRR (P >0.05),{H 2 750 MHz ##)% 5 30 s
(P=0.003), 5500 MHz 3% &5} 30 s(P =0.001)
1120 s(P=0.002) Lk &% 11 000 MHz 33 f8 5 120
s(P=0.011)3% 4 Ab B F0A4 ik g & T
XFREZH , KBGO, Horp 5 500 MHz
T BESRE 30 s A AL B2 T-AAT S SR AR A1, I I AL

RO T AR IR 15, 30, 60 1120 s, 48R 72 h Sdpcsi; Hof 4b B AH 55 00 BRAH T 3 25 S (P >
Mo i) FACA SR A0 18] 2 s, Bl S 72 0.05),
LERRIINNIS
16 Irradiation duration
14 O 0s (CK)
~ abe 15s
S g2 abed ahed g, 30
S g abe 30s
%Tjr 9@ 10 F % —E)Cd% 60 s
R — cdef
] %E 8 — O 120s
Es (o =3k
Ty 1 —
"E = =
: =\l =
0 1 = | — J
1375 2750 5500 11000
#5128 Frequency (MHz)

B2 BRI 1 H 03 R 28 AN R G AN Rl s 7 U

Fig. 2 The rate of alate progeny of the 1-day-old apterous adults of Myzus persicae subjected

to microwave irradiation at different frequencies for different duration
CK: REM P Not subjected to microwave irradiation. [ rP & /3 3 20 A2 SLEG B A V2918 + brdfeii s i AR ING SRR RoRpk i 1
I 152 I 378 35, 0 28 S [) A R AR 4 BEOS [R] K e AU i R 25 3 52 25 (P < 0. 05, one-way ANOVA, 1SD). Data in the figure are means + SE of

three replicates. Different lowercase letters above bars indicate significant differences in the rate of alate progeny of the 1-day-old apterous adults subjected

to microwave irradiation at different frequencies for different duration (P <0.05, one-way ANOVA, LSD).

3 tig
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BOCIE SR, 5 ERBFFEEs RARRL, UE Wi w] L
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fitt T AR A b S A3 g B ) RO
b B [A] A, X B A B E TR . A
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