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Effects of four different magnetic radiations on growth, development and population
parameters of green peach aphid Myzus persicae

He Juan Shi Xiaofei Chen Wei

(College of Life Science, Shanxi Normal University, Taiyuan 030000, Shanxi Province, China)

Abstract: In order to screen out the magnetic field that has a lethal effect on the green peach aphid, My-
zus persicae, to explore new physical prevention technology for aphids, the developmental period and
fecundity of M. persicae were measured at the magnetic fields (MF) of 0.065, 0.100, 0.178 and 0.280 T,
and the age-stage two-sex life table was constructed to analyze the survival rate, fecundity, life expec-
tancy, reproduction value and population parameters of M. persicae at four MF flux densities. The re-
sults showed that the pre-adult period of M. persicae tended to shorten first and then extend at MF radia-
tion of 0.065, 0.100, 0.178 and 0.280 T. The pre-adult period was the shortest (8.00 d) at 0.100 T and
the highest (9.00 d) at 0.280 T, but both were lower than the control (9.63 d). The first reproduction time
of the female adult under the MF radiations of 0.065, 0.100, 0.178 and 0.280 T started at 5.5, 5.0, 5.5
and 5.5 d, respectively, which were all significantly shorter than the control (7.0 d). The age-stage spe-
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cific net reproductive rate fluctuated and was lower than that of the control at the MF radiations of
0.065, 0.100, 0.178 and 0.280 T, with a peak value of 0.6, 1.0, 0.8 and 0.7 progenies, respectively. The
net reproduction rate, finite rate of increase, intrinsic rate of increase with increasing MF radiation at
0.065, 0.100, 0.178 and 0.280 T, and all of them are significantly lower than the control. The minimum
values at 0.100 T were 3.63 d, 1.13 d™' and 0.12 d”', while the maximum values at 0.280 T were 3.10 d,
1.10 d" and 0.10 d', respectively. The strongest lethal effects of MF radiation on M. persicae were ob-

served at 0.100 T and 0.280 T.

Key words: Myzus persicae; magnetic field; two-sex life table; population parameter; intensity
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Table 1 Effects of different magnetic field intensities on developmental durations of pre-adult, adult and longevity of Myzus persicae

& & Pl Developmental duration/d

kb VAR 2 AR 3RER 4lRER
G rh R > A A TE
Treatment/T 1st-instar 2nd-instar 3rd-instar 4th-instar FALH Y] BAE upn,ﬁﬁ
Pre-adult Adult Longevity
nymph nymph nymph nymph
X HE CK 3.65+0.18a 2.54+0.18a  1.50£0.17b  1.50+0.15b  9.63£0.37a  9.96+0.30 a 18.46+0.87 a
0.065 2.50+0.26 b 1.96+0.22 b 1.93+0.21b  0.89+0.18 ¢  8.33+0.28b  7.00+0.51b 11.50+£0.84 b
0.100 2.00+0.20 ¢  1.78+0.32 b 1.56£0.26 b  0.81+0.17¢  8.00£0.25b  5.87+0.59 ¢ 10.07+1.03 ¢
0.176 2.68+0.28b  1.93+0.21 b 1.86+0.21b  1.18+0.19b  8.56£0.25b  5.06+0.56 ¢ 11.25+0.79 b
0.280 2.69+0.34b 2.17+0.32ab 2.31+£0.19a 1.86+£0.15a  9.00+0.29a  4.44+0.58 d 12.17+0.96 ¢

F P BHE N B bR R . WA RNG TR R 28 paired bootstrap K656 K 56 7E P<0.05 /K- 2553 . 2 . Data are
mean+SE. Different lowercase letters in the same column indicate significant difference at P<0.05 level by paired bootstrap test.
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Fig. 1 Age-stage specific survival rates of Myzus persicae at different magnetic fields
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Fig. 2 Population age-stage specific survival rates and fecundities of Myzus persicae at different magnetic fields
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Fig. 3 Age-stage specific life expectancies of Myzus persicae at different magnetic fields
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Table 2 Effects of different magnetic field intensities on population parameters of Myzus persicae
Wi BT ES JEI BRI R BUBRAR PR AR
Magnetic field Net reproductive Finite rate of Intrinsic rate of Mean generation
intensity/T rate increase/(d™") increase/(d™") time/d
CK 12.04+0.98 a 1.214£0.01 a 0.19+0.01 a 12.884+0.35 a
0.065 3.36+0.69 b 1.1240.02 b 0.11£0.02 b 10.85+0.33 b
0.100 3.63+0.72 b 1.13£0.03 b 0.12+0.03 b 10.58+0.26 b
0.176 3.11£0.81 b 1.11+0.03 b 0.11£0.02 b 10.45£0.41 b
0.280 3.100.91 b 1.10+£0.03 b 0.10+0.02 b 11.38£0.45b

TP R BB R HE R o [N RN SRR R IR £ paired bootstrap 655 15 46 56 7E P<0.05 /KT 22 5 i # . Data are

mean+SE. Different lowercase letters in the same column indicate significant difference at P<0.05 level by paired bootstrap test.
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MR A 15 C MR R ORI
JEE o 22.4 CH BT % fe iy (XU AR, 1991) 5 HIZN KRN
KK (2018)WF5E 45 R B AR H R Ha i vl Rg 2 ffi A=
YA N — S e R D A s B A G S s N
A5 A= WA N A A 18 B A A R Ak, T ek 28
il 5% B 11 BT A 25 A A D) RE , B s | A A i Bl Y AR
o ABFFEE IR WoR g W R E Rk A B T
HHRTEAE ) 3 0 BT XIS S i R e 2K
& WE Sitobion avenae (He et al., 2013) Fl#i B Tetra-
neura ulmi (IR, 2019) 4 K& & 2 W 19 45
—3.

TS0 400 S %ok R SR R AR B ) R R A S
A R, QAN [R5 BE 1 S R S I e e P A A
EFIET, ¥ B, Nocua pronuba F1 54 B [ MY
Trinervitermes geminatus it & J7 7] 2 7% (Becker,
1976 ;Rickli, 1988) ; 5% 4 9.4 T #l 14.1 T A fE#
YtE B E BB (8] 45 %5 (Zhang et al.,2017) ; #
J K 1.76 mT F1 4.5 mT A9 Fa 16 7% 37 5 5T 2 R R
W Drosophila melanogaster I, H Jii , F2 01 A1 4l LY
FET- 441 (Ramirez et al., 1983) ; il 3758 i [k &
FEA AR BRI CE A K R F DI, BEAGHE Cm
(87 B B, S b KU A6 T A (B IR se A
e, 2013 BEHM A, 2018) 45 AMFFT 45 Al i
W75 3 R 0.280 T AR IF A AL TR e o RESAXS
A= AR P EL A T 000 R R e A8 (s i A
2014) , 41 J# 35 95 %5 (1995) BIF 53 25 31 /R 5 JE N
0.025~0.047 T (R AL B B Ay HUBR R 4y U, 4
HUBE T AR B A 37 B T 0 S T 5 S A1 Sta-
menkovié-Radak et al. (2001 ) fiff 55 45 2 i 7 5 i ok
1.3~3.7 T WA E G 7 F G PR SR e 1 e 4 s, 2R
JE R BB SE TR B ) SR AR R
{EAHFESS A R G758 B 0.100 T B A7 1Y
FET R I AR, T 583795 0 0.280 T I BEF ST
AR, BOCAE FH B, 17 BETE A X I T X
G L PR — 7 T A] B SR R H AR RN S AR AN ]
T3 — 7 T ] A2 v 5 BE G S A 1 A A
B

AW TSR s G 37598 B 0.280 T 4k B Bk igf
(VG TR AR N BLGHC RA A BRI ROR I AL, &
A T 9t B8 T 3 o M M A R 1S B 0 52 G, 8 LDt
PRI AT BB 0 i A 3 B 38 5m 1 IR B 4 7
AT L B 5 i 1 3R R 2 6 R A7 T30
(He etal.,2013) . WEUAFIRARETER A K



24 BF - URSE: DU R R ST R R K R E AR RS R S 627

fiE 71 (Birch, 1948) , A5 45 5 7R 24 Bk i Ay 4 i
SERERRE () AR IS | A [) 0 7 3 5 S5 ) Bk 0 1) e
KRB B S EA PRI, YR S5 4 0.280 T
Fish 330 o1 ) 1 FH e 380 BRI, 2 P o i e 1 ok
()RR RS 1 BB T i K

TE F AR th Bk RO RE R A2 RSt i S M 32
Yy TRLEE RN 2 S A IR BT R T I s e (R 3 424
2011) . ARSI T E IR T 4 P 58 5
TR A S — A B P A A e, A )5 Rl 45 T T
I DU R AF - I R P A i e . FLARIX 4 Fff
T i FE YR A KR B B R, (H R
St J3E 0 RS S DA B i % IR 114 43 F- BILERAT
A ffiE— 25T
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