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Effects of sublethal concentrations of abamectin on larval growth,
development and adult reproductive capability of Hyphantria cunea

WANG Qing~ YUAN Li-Sha LI Tao JANGDun YAN Shan-Chun™™

(Key Laboratory of Sustainable Forest Ecosystem Management-Ministry of Education,
School of Forestry, Northeast Forestry University, Harbin 150040, China)

Abstract [Objectives] To clarify the toxicological effect of sublethal doses of avermectin on Hyphantria cunea, and
thereby provide a theoretical basis for the rational use of this pesticide. [Methods] The growth and development of 4™ to 6™
instar H. cunea larvae were measured after these had consumed artificial diets containing sublethal concentrations of
abamectin (LC, or LCy) for 72 h. Control groups were fed an aqueous solution containing 0.1% dimethyl sulfoxide. The
reproductive ability of adults obtained from these treatment groups was also measured. [Results] The 4th instar L Cy treatment
group grew 22% less than the respective control group (P<0.05), whereas there were no significant differences in growth
between the 5th and 6th instar LCsotreatment groups and their respective control groups (P>0.05). There was no significant
difference in growth between the LC,, treatment groups and their respective control groups (P>0.05). Development of the 4th,
5th and 6th larval instars in the L Cy treatment groups (3.4, 2.2 and 1.7 days, respectively) was significantly prolonged relative
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to the respective control groups (P<0.05), but there was no significant difference in the duration of development of the LCyo
treatment groups (P>0.05) and the respective control groups. Adult longevity in the LCo and L Cs, treatment groups (1-1.7 and
2.3-2.7 days, respectively) was significantly shorter than that of the respective control groups (P<0.05). The pupation rate,
emergence rate, fecundity and hatching rate of the LC, and L Cs, treatment groups were also significantly shorter compared to
the respective control groups (P<0.05). Pupation and emergence rates, fecundity, and hatching rate in the L Cy treatment group
were 36%-56%, 33%-66%, 49%-78% and 45%-62%, respectively, those of the respective control groups. The fecundity and
hatching rate of the L C,, treatment groups were 66-88% and 62-82%, respectively, those of the respective control groups. Only
the feeding, larvae period, emergence rates and pupation rates of 4th instar larvae, the larvae period and emergence rates of 5th
instar larvae, and the emergence rates and egg hatching rate of 6th instar larvae, were significantly less in the LCyo and LCs
treatment groups than in the respective control groups; the differences were greater for the L Cs, treatment group than for the

LCy treatment group. [Conclusion] Exposure of H. cunea larvae to sublethal concentrations of abamectin (LCyo and L Csp)

60 &

inhibits both larval growth and development and the reproductive capacity of larvae that survive to adulthood.
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Table1l Sublethal concentrations of abamectin to 4th-6th instars larvae of
Hyphantria cunea at 72 h after treatment

L C1095% {5 X [A] ( pg/kg)

L Cq095%'E {5 X [A] ( pg/kg)

b A LC . i LC . S
ﬁ‘@ﬁ%fﬂﬁ 10 LC1095% confident limit %0 L C3p95% confident limit
Treatment instar ( ug/kg) (ug/kg)
(ug/kg) (ug/kg)
4 % Ath instar 55.230 34.120-69.724 91.534 73.509-109.698
5 #% 5th instar 113.750 87.672-131.264 155.509 135.524-169.478
6 % 6th instar 185.130 150.575-205.067 192.244 176.739-209.731
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IR A5k 2206F1 25%, 6 #5540 Hu kb B4 % M, 14 4 e MAm EKEEREE
HRFEER (P>0.05) , LCyp 5 LCa 5 Ab Bl (P<0.05) .

Fx2 MERZTBILIRENEEQE 4-6 B4 RAEAERKSFERME RN
Table2 Effectsof sublethal concentrations of abamectin on the growth and growth inhibition rate
of Hyphantria cunea 4th-6th instars larvae treatment group

4 {543 5 % b 32 6 4 4b 32
S 4th instar treatment group 5th instar treatment group 6th instar treatment group
>
Treament | T2hAEKEE EKIIEE  72nAkE RRIMER 72hkkR RRKMEER
concentration Growth Growth Growth Growth Growth Growth
quantity for inhibition quantity for inhibition quantity for inhibition
72 h (mg) rate (%) 72 h (mg) rate (%) 72 h (mg) rate (%)
Xf i CK 28.80£1.60 a 0.00+0.00b  102.60+11.40 a 0.00+£0.00 b 91.60+£9.70 a 0.00+0.00 b
LCyo 24.30£1.20 abA 15.53+0.41 abA 73.70+12.40 abA 28.16+1.20 aA  83.80+4.50 abA  8.56+2.94 abA
LCs 22.30+1.30bA 22.45+0.448A 77.00£8.70 abA 24.91+0.84aA 74.90+2.40 abA 18.30+2.67 aA

F B NV BIE bR 22 - [R5 B AT AN ) /NG S B3R AN (] S B0k B2 A B0 4 55 0] R L 22 57 . 25 P<0.05 );
[) S 5408 o AT AN ) RS B s AN [ ML S5SE ik B A L ) 22 5 W 2% (P<0.05) o R[],

The data in the table are mean £SE, and followed by the different lowercase letters in the same column indicate significant
differences among treatment and control with different sublethal concentrations (P<0.05); While followed by the different
capital letters in the same column indicate significant differences among treatments with different sublethal concentrations
(P<0.05). The same below.

Bl B3 ' X LCao 11 4 #4)) H Ab P ZH 37 5] f 41 i ( P<0.05),
;’;u*?éﬁff ;ﬁ? RREXREEBADAR 5 {5 6 W4l R AL FRZH 340 35 25 5 (P>0.05)
LCio 5 LCoo 5 4bFHA ALY, 4 W4l AL PR Y
BIAE R R U BOEWR XS SEE K 4. 516 HEEEEREE (P<0.05) , 5 64tk

B I B R ILE 3. SX M, MAH TR EXES (P>0.05) .

xR3 MEFRZTHXRENEELR 46 RABEANEE., ERENHN
Table3 Effects of sublethal concentrations of abamectin on the each feeding and antifeedant of
Hyphantria cunea 4th-6th instars larvae treatment group

4 i Ah P 2H 5 i A B 2H 6 I AT 2H
Rb PRk BE 4th instar treatment group 5th instar treatment group 6th instar treatment group
Treatment 2hEE R R 72 h Ui e 72 h U R
concentration o feeding  Antifeedant ~ Eachfeeding  Antifeedant Eachfeeding  Antifeedant
for 72 h (mg) rate (%) for 72 h (mg) rate (%) for 72 h (mg) rate (%)
X iR CK 72.90£4.40 a 0.00+0.00b 230.00+16.10a 0.00+£0.00 b 570.70+42.60 a 0.00+£0.00 b
LCyo 69.50+1.80 aA  47.50+£2.47 aA 177.20+37.30 aA 22.96+1.62 aA 436.10+69.70 abA 39.36+5.22 aA
LCs 58.00+2.70 bB  20.46+3.77 aA 189.60+11.20 aA 17.56+4.88 abA 470.40+65.30 abA 17.57+0.44 abA

BB ' : KE P B EIERK (P<0.05) , v HAE K 3.4 d;
;;;:gﬁ;?gﬁ%iﬁ%ﬂamﬁﬁﬁg L Cuo Ak B 1 4l B 7 I W BEA i 2 22 5
(P>0.05) o LCioFil LCao Ak HIZH ) 1R H5 i

KEFE 4 WAIEBBRE TIPSR 544 P<0.05), 5 I B4 1d A1 2.7d.
SR 40 SXHEMLL, LCo MM A LCyo Ml L Cap ZbFRLH 4N A AL I R 24 5 2 Bl 1 7
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R4 MAERZIBRRENEZEEOH 4R HHLEALEHHARESNZ M
Table4 Effects of sublethal concentrations of abamectin on the developmental duration and
metamor phosis of Hyphantria cunea 4th instar larvae treatment group

WERIE S (d) Wi (d) fediz (%) M (%) AR (d)
Treatment Larvae Pupal Pupation Emergence Longevity of
concentration period (d) period (d) rate (%) rate (%) adult (d)
iR CK 11.65+0.55 b 10.50+0.29 a 83.30£1.60 a 81.80+3.60 a 9.16+0.16 a
LCyo 12.63+0.62 bA 10.16x0.60 aA 63.30+£1.60 bA 51.00£1.60 bA 8.16+0.16 bA
LCso 15.11+0.58 aB 11.00+£1.00 aA 40.00+£3.00 cB 38.30+£2.70 cB 6.50+£0.28 cB

(P<0.05) , 434l % HRRY) 76%F1 48%; LCio
Il L Cao AL HREH 1% 33 fb 32 1 i ZE 94 I P<0.05),
4350 F 6 BRI 6206F1 46%., LCro 5 LCao b FHZH
FHEG, i iR | PR ol i Aty
B 2E g (P<0.05) .

5 %)y AL BRZH 1 & B D A SO A L L 3R
5. SXTHRAIEL, L Cao AbFRL %) HL I A1 1)
IR FEMER (P<0.05) , 35Tk 2.2 d
A1 1.1 d; LCyo AbERLH 4l My I M A A
#2295 (P>0.05) o LCyo Ml LCgo AbHHLH 1Y Al L
TR BB (P<0.05) , A% v a4
1.5d F1 2.3 d, LCyo il L Cao &b FRZH AL H: 44
E R AN ( P<0.05) , 433Xt R 75%F1 65%;
LCio Ml LCgzo Ab 24 (1% 35 £k 2R 2 fk 22 9t 17 il
(P<0.05) , 43l X HREY 77%F1 66%., LCio

5 LCqo AbERAAAHLL, X4y Iy AN Ak % 25 S
1% (P<0.05) .

6 i 4y HUAh PR 1 B D3 A R AR AT O L2
6. SXTREAHEL, LCao AbFRZH Y4 Ha i 1) i 35 4iE
£ (P<0.05) , BXTHRAEK 1.7 d; LCyoAbHiL]
(4l HU D 6 I 35 22 5% (P>0.05) o LCyp Fl LCqo
AL TR (1) B 40138 0 25 98 (P<0.05) , 43 il ekt
HAFER: 2.7 d fil 2.4 d, LCyo Ml LCao ZbFHLH Y A,
At B 3 46 (P<0.05) , A3 ilEexd Me 4
1.7 d 1 2.5 d, LCyo Fl L Cao &b FHZH 4 1 (1) {L %
P ERAmE (P<0.05) , 43 UL AT IR 44%
F1 36%; LCyoFll LCao AbFHEH 4y Ht 1Y P14k R ik
AN (P<0.05) , 45U AT IR) 53%F1
33%, LCip 5 LCq AbFRAHAHLL, (Wb ERER
W (P<0.05) ,

*k5 MARZLIHLKENEELH S BYHLBALEHPRETEAZ M
Table5 Effects of sublethal concentrations of abamectin on the developmental duration and
metamor phosis of Hyphantria cunea 5th instar larvae treatment group

b P g ha i (d) i (d) TRtz (%) PR (%) R A (d)

Treatment Larvae Pupal Pupation Emergence Longevity of
concentration period (d) period (d) rate (%) rate (%) adult (d)

X HE CK 11.31+0.12 b 9.58+0.22 b 86.70+1.60 a 78.30£3.30 a 10.50+0.28 a

LCyo 11.47+0.12 bA 10.00+0.00 abA 65.00+2.80 bA 60.00+2.80 bA 9.00+0.28 bA

LCx 13.55+0.29 aB 10.50+0.28 aA 48.30+1.60 cB 51.60+1.60 bA 8.16+0.16 bA

25 WHEREMERENEE QBN AEE
BE R RN

9 [ I R A I L LR 7 S X RRAR L
LCyo Ml LCxo 1) 4. 5 Fll 6 240y s 4% Ab F 20 (1) R R
77O R B BRI A R I i 2 g ] ( P<0.05 ), LCyo
25 Kb FHRZH 7 B 5 53 00 Akt BRI 86% . 80%71

66%; LCao 45 A0 AL 1) 7= B £ 43 3] S Xof B 11
77%. 68%F1 49%. L Cio 75 AbHHL BIIE LR 5351
ST BRI 82% . 66%7H1 62%; L Cao 454k HZH 11 5
AL R B X BR 1Y) 62% ., 54%71 45%. LCyo
5 LCo &AL BRAIM LL, X 6 %)y HeAb L (1 By
LR B EAmH (P<0.05) , 4¥AF1 5 {4
AbFRZH G 25 5 (P>0.05) o
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*6 MARNZIBAKRENEZEEOH 6 RYHLEALEHHREENF N
Table6 Effectsof sublethal concentrations of abamectin on the developmental duration and metamor phosis of
Hyphantria cunea 6th instar larvae treatment group

Ak PR G (d) i (d) Tl (%) P (%) H A (d)
Treatment Larvae Pupal Pupation Emergence Longevity of
concentration period (d) period (d) rate (%) rate (%) adult (d)

X iR CK 6.00£0.28 b 10.16+0.16 b 72.60+£2.90 a 67.60+£2.60 a 10.33+0.44 a
LCyo 6.76+0.14 abA 12.83+0.14 aA 32.00£2.30 bA 35.60£1.40 bA 8.66+0.44 bA
LCs 7.66+0.44 aA 12.50+0.18 aA 26.30+0.88 bA 22.00£1.70 cB 7.83+0.16 bA

R7 PHEEERITBILREEE B SA REERE RN

Table7 Effects of sublethal concentrations of abamectin on adult reproductive ability of Hyphantria cunea

4 A 5 i ab B2 6 H A P2
KPRk 4th instar treatment group 5th instar treatment group 6th instar treatment group
Treat?];r.‘t FoEREE Ch)  BREAREE (%) 77ORE CkD)  BRIREAEER (%) J7OPE ORD) DR (%)
concentration Fecundity Hatching rate Fecundity Hatching rate Fecundity Hatching rate
(grains) of eggs (grains) of eggs (grains) of eggs
X iR CK 801+56.82 a 73.40+4.22 a 750+47.25 a 76.20£3.58 a 770+£31.56 a 78.20+5.12 b
LCyo 702+60.53 bA  60.20+3.01 bA 602+50.81 bA  50.20+2.15 abA  510+45.23 bA 49.20+£3.26 aA
LCy 622+61.48 bA  45.20+2.31 bA  510+41.23bA  41.30+3.58 abA  380+40.25 bA 35.40+£3.65 bB

3 #Hit5iig
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