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Sublethal Effects of Sulfoxaflor on the Growth and Reproduction of

the Green Peach Aphid Myzus persicae
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Abstract: [Objectivel Sulfoxaflor is the fourth generation of neonicotinoids. In this study, the sublethal effects of this

pesticide on the development and reproduction of the F, (parental) and the F; (first generation) green peach aphid Myzus persicae

were investigated to provide a theoretical basis for proper usage of this insecticide. [Method] The sublethal concentrations of LCy,

and LC,s were determined by the bioassay method of Potter spray tower. The agar was placed at the bottom of the glass dish, while
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leaf discs were placed with their adaxial surface downward onto agar. Fifteen adult aphids were transferred onto each leaf disc.
Insecticide were sprayed to the leaf disc with aphids by using the Potter spray tower under seven concentrations. Mortality of the
aphids was recorded 48 h later. LC;, and LC,s were estimated using POLO-Plus10.0 software. Sublethal effects of sulfoxaflor on the
development and reproduction of the green peach aphid was evaluated by the method of establishing a life table. For the Fy aphid,
sulfoxaflor was sprayed on the adult aphids at the concentrations of LC,, and LC,s. After the application of the insecticide for 48 h,
the adults were moved to fresh leaves without insecticide and reared separately until death. For the F, aphid, sulfoxaflor was sprayed
on the adult aphids at the concentrations of LCy and LC,s. After the application of insecticide for 48 h, the adults were moved to
fresh leaves without insecticide. When the adult aphid produced nymphs for 24 h, one nymph was randomly selected and reared
separately until death. The survival and reproduction of each aphid were recorded. The statistical differences of the development
duration of nymphs, the adult longevity, the number of nymph per aphid and the life table parameters of Fy and F; were analyzed
using SPSS 16.0. [Result] According to the bioassay, the LC;o and LC,s of sulfoxaflor on the green peach aphid after 48 h were
0.012 and 0.041 mg-L™". Treatments with sublethal concentrations of sulfoxaflor significantly reduced the adult longevity, the number
of nymph per aphid and the reproductive period of Fy and F;. The values reduced with the increase of the concentration of insecticide.
After being exposed to the sublethal concentrations LCy and LC,s of sulfoxaflor, for the Fyaphid, the average longevity of aphid
adult was 20.89 and 15.47 d, respectively, shorter than that of control (25.41 d). The nymph number per aphid after treatment with
LC,o and LC,s of sulfoxaflor was 56.51 and 27.33, respectively, significantly less than that of control (71.02), while the reproductive
period was 20.74 and 14.37 d, respectively, significantly shorter than that of control (25.27 d). For the F; aphid, the average longevity
of adult was 14.80 and 9.76 d, the reproductive period was 12.03 and 8.59 d, the nymph number per aphid after treatment with
sulfoxaflor at LC;p and LC,s was 46.20 and 28.23, respectively. Compared with the control, treatment with sulfoxaflor at LCy,
significantly extended the development duration of 1st instar nymph (1.73 and 2.21 d), while treatment with sulfoxaflor at LCys
significantly extended the development duration of 2nd instar nymph (1.43 and 1.58 d). However, there was no significantly
difference in the other instar development duration and the total nymph period. Life table analysis showed that the net reproductive
rate Ry was decreased significantly after treatment with sulfoxaflor at LC,, and LC,s with the values of 47.15, 24.55, respectively,
compared with the control with a value of 64.47. [Conclusion] Sublethal concentrations of sulfoxaflor have inhibitory effects on
adult longevity and fecundity of the Fy and F; M. persicae.
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B REMR o K BRIF F SR IR, Fr K BRI A 1
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1% 55 A IS it Bk ek JeF » 5 15 Sl B T — AN R FR I
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TS A2 0 R it B, SR TR SR AR AN R SR I
HO(HAR 6om) , FERFEHF G RIET, dsk
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WAL 50 Sk, FEA 4 R 6T IR et FH s 55 B g
Jiti 0.1% Triton X-100.
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000 B BTG OL, AT FNRE R 50 3k,
FET 4 Ko X IR AT e W5 25 £5 58 it 0.1% Triton
X-100.
1.4 HEHH

KM POLO-Plus10.0 #fF 15 LCjpv LCys Al
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Bkt LI 48 h 1) LCo~ LCyos FH LCs 43 51l 4 0.012.,0.041
H10.157 mgL™! (& 1), 3L LCiov LCs IRIEFLERA
LRSI
2.2 FIEHRRBTHIEFEN Fo RYETRTHE T
FIEERIRM
F W BICHSLALTRAL Fo AR 107 fr ) S 2541
THIRAL (F=144.13, P<0.05) , FMr=igf &y W

Sublethal concentrations of sulfoxaflor to M. persicae adults after 48 h

X H LCi (95% CL) LCys (95% CL) LCs (95% CL) N3 AR E LR i
Number of aphid used (mg'L™) (mgL™") (mg'L™) df Slope+SE Chi-Square
570 0.012 (0-0.036) 0.041 (0.005-0.09) 0.157 (0.066-0.384) 5 1.148+0.102 30.62
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T AL (F=416.01, P<<0.05) , F=ufiiiy e
FART XA (F=308.28, P<<0.05) (£ 2) . LCys
A SR AT iy s = g 0 DA R M e i e bl
FART LCo KoBRAL, FRILN LRI N, ke 3
7 FEUF AR R, BRI R . I EAEIREE LCyo
FITLCos A B 1Y R LU ECZHL TR A7 35 2R B A 2 2

F 2 TR E RE B AR FE X Bk & M2 45 M R S0
Table 2 Effect of sublethal concentration of sulfoxaflor on
biological traits of M. persicae adults

IR J 75 i 7k 3 ) PR e
Concentration Adult longevity (d)  Reproductive Number of nymph
period (d) per aphid
LCys 15.47+0.26¢ 14.37+0.26¢ 27.33+0.57¢
LCyo 20.89+0.41b 20.74+0.73b 56.51+1.19b
CK 25.4140.52a 25.27+0.50a 71.02+1.35a

[ ZE e Ja A A P RERR 225 B (P<<0.05). T
Different letters in the same column indicated significant difference (P<<
0.05). The same as below

% [1173% R Age-specific survival rate (/)
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IR S5 et e J Ak 6 Bk eE 3 6%\ 4 W8 g
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AL IR K T 1 R IR A DI (F=22.52,
P<0.05) , LCops W HNE LG AL B K T 2
WA R E I (F=46.20, P<<0.05) , H4&h
STHEALL A B 22 5 (K 3) o« WHIEWSE LCy
FTLCys LB Fy AR bS] 4L 0 735 R AE 56 0—
13 REFSAHE, BT LC, M LC,ys AbHE 4] 55 5% i
LRI B B SR R (B 2) o BLkgs
TR G I S 5B TR S A e ) AR K R
AT R AT LEmW, AEK B B B A 3 R AT AE
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Fig. 1 Age-specific survival rate (/,) of sublethal concentrations of sulfoxaflor to Fy M. persicae adults

#*3 IHILRERERRBEHEG FREFEREFHEM

Table 3  Effect of sublethal concentrations of sulfoxaflor on nymph development of F, M. persicae

P s & 1% Development duration (d) P
Concentration 1 # 1st instar 2 # 2nd instar 3 # 3rd instar 4 % 4th instar Total nymph period (d)
LCss 1.57+0.07b 1.58+0.05a 1.63+£0.06a 1.47+0.02a 6.11+0.09a

LCo 2.21+0.07a 1.37+0.04b 1.54+0.05a 1.42+0.04a 6.26+0.12a

CK 1.73£0.06b 1.43+0.04b 1.57+0.05a 1.37+0.05a 6.47+0.11a




500 R &R W B % 50 %

% HAF% % Age-specific survival rate (1)

I 7] Date (d)

2 IEFEIRERE AR FAHENE B FE R A #20m

Fig. 2 Age-specific survival rate (/,) of sublethal concentrations of sulfoxaflor to F, M. persicae

2.4 BIEHRERBIHICHE FARTFEGREE LAl TE.
A 2.5 WHILKERERRBEIRTHFEGRSH
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41 (F=138.62, P<<0.05) , Fulfly=uef 545 i K T-4F
W4 (F=210.53, P<<0.05) , j=igf il @ &K+
XA (F=109.84, P<<0.05) . LC,s AbFH[HIHk i p e
FE =0 D SR S e b S ST LCo b3,
R ABELG RGN, 7 P aaRs, S i &
FEAS (3R 4) o DL EZ RS0 B (1) e dUi%
JI5 R 2 A Rk B AR 1R A i S A, B A

LS IRAR L, TP BOEA BE LCos JUIE HU G b HE K]
HITER Ry WEML (F=133.92, P<0.05) , “FI
A 7 1B B 4% (F=32.689, P<<0.05) , WELHEIK
Ko JIRIEK R ) B S (F=7.758, P<<0.05) ,
FRREANAE I 18] £ 98D o LCo AL BRAIIFIETE R Ry LR
HAH L B F P (F=157.63, P<<0.05) , HAhZHk
HWERZES (RS .

F 4 WHILIRE FIE HARBEXS F AT BT A 4 45 1 RO 2200

Table 4 Effect of sublethal concentrations of sulfoxaflor on biological traits of F; M. persicae

TR G 7 i g i PLfE 7 Bl
Concentration Adult longevity (d) Reproductive period (d) Number of nymph per aphid Duration of whole life (d)
LCys 9.76+0.05¢ 8.59+0.21¢ 28.23+1.07¢ 15.87+0.14b
LCyo 14.80+0.16b 12.03+0.61b 46.20+1.38b 16.06+0.28b
CK 20.52+0.09a 17.40+0.36a 62.25+1.82a 26.99+0.20a

x5 IHILRERERRBAERVRFOMBEEGRSH

Table 5 Life table parameters of M. persicae treated by sublethal concentrations of sulfoxaflor

YR A Ry SFEHEAR T SRR, JEI BRBG 2 R DA I 8] ¢
Concentration Net reproduction Mean generation time (d)  Intrinsic rate of increase Finite rate of increase ~ Population doubling time (d)
LCys 24.55+1.93¢ 7.74+0.78b 0.42+0.34a 1.5234+0.089a 1.67240.130b

LCyo 47.15+0.82b 11.5540.05a 0.33+0.002b 1.396+0.005ab 2.079+0.014a

CK 64.47+2.14a 13.09+0.30a 0.31£0.01b 1.375+0.012b 2.177+0.036a
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