2020 42 (2): 459 -470

Journal of Environmental Entomology

http:  //hjkexb. alljournals. net
doi: 10.3969/j. issn. 1674 - 0858. 2020. 02. 27

J. 2020 42 (2):
459 - 472,
1 1 2% 1 2 3
(1. 550025; 2. 550025;
3. 550003)
( LCIO LCZS)
3 —
LC 10> LCZS FO ' LCZS F[)
i LGy LCy Fy N LGy LCys F,
F, V1 .3 .5 .7
. LGy 2 .4 .6 ; LGy
LC,s . 3

1 Q968.1; $433 A . 1674 -0858 (2020) 02 -0459 —12

Effects of sublethal concentrations of deltamethyrin on the biological

characteristics of Ephestia elutella Hiibner
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Abstract: In order to investigate the sublethal effect of deltamethrin on Ephestia elutella Hiibner the
sublethal effects of deltamethrin ( L.C,, and L.Cy) on the development and reproduction of E. elutella were
studied by tobacco leaf impregnation method and the data were analyzed by age-stage-specific life table
method. The results showed that the average single female oviposition of F, generation treated with LC,s
and L.C,, was significantly less than that of the control; the pre-ovulation period and total pre-ovulation
period of LC,s treatment were significantly longer than the control; between LCj treatment and LC,
treatment and control the life span of female and male were very different. There were no significant
difference in the developmental duration of eggs 1% instar larvae 3™ instar larvae 5" instar larvae 7"
instar larvae and pupa in the F, generation. However the duration of the 2" 4" and 6" instar larvae in

the LC,; treatment group was higher than that of the control and the difference was significant. The adult
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stage of the LC,; treatment group was prolonged and significantly different than the control group. At the

same time the life expectancy of LC,5 treatment of females and males was the shortest but the difference

between the three treatments was not significant. Studies have shown that sublethal concentrations of

deltamethrin can inhibit the growth and reproduction of E.

reference for field treatment of E. elutella.
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Table 1 Toxicity of deltamethrin to the 3™ instar larvae of Ephestia elutella
LCyy (mg/L) LCys (mg/L) LCs, (mg/L) + XZ i
a
Developmental stage (95% CL) (95% CL) (95% CL) Slope + SE Chi-square value
3 0.02 0. 05 0.12
1 2.81 +0.40 5.87 3
3" instar larvae (0.00~0.05) (0.01~0.10) (0.05~0.22)
CL: o Note: Confidence interval.
2 F,
Table 2 Effects of stress of deltamethrin onimmature stages of Ephestia elutella in F,
(d) Developmental duration
Developmental stages CK LC,, LC,s
3 3" instar larva 8.04£0.11 a 7.68 £0.22 a 7.40 £0.31 a
4 4" instar larva 7.22+0.17 b 8.34+0.20 a 8.39+0.24 a
5 5" instar larva 8.56 +0.21 ¢ 9.08 +£0.29 b 10.13 £0.33 a
6 6" instar larva 9.04+0.17 b 10.38 £0.49 a 11.39 £0. 56 a
7 7" instar larva 12.84 +0.18 b 13.57 +£0.31 ab 14.56 £0.50 a
Pupa 10.94 £0.08 a 11.03 £0.10 a 11.29£0.30 a
Pre-adult 57.56 £0.53 b 58.53+0.75 b 62.42+1.16 a
+ (P <0.05 Paired bootstrap test) o

Note: Data in the table are represented as mean + SE. Means in the same row followed by different letters are significantly different

(P <0.05) by the paired bootstrap test. Same for the following Tables.

3 F,
Table 3 Effects of stress of deltamethrin on adult female fecundity of Ephestia elutella in F, ( mean + SE)

Parameters Gender CK LC,, LCys
(d) Male 5.86£0.19 a 5.29£0.20 a 4.71+0.32 b
Adult longevity Female 5.55+0.12 a 5.37+0.16 a 4.94+0.17 b
(d)
Female 1.02+£0.06 b 1.16 £0. 12 ab 1.33£0.12 a
Adult preoviposition period ( APOP)
(d)
Female 58.07 +0.70 b 60.70 +£0.96 b 64.27 +1.27 a
Total preoviposition period ( TPOP)
/
( ) Female 75.83 +2.18 a 56.97 +5.20 b 46.31 £4.77 b

Mean fecundity ( eggs/female)
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Table 4 Life table parameters of Ephestia elutella in F, under the stress of deltamethrin ( mean + SE)
Parameter CK LC,, LCys
(r) Intrinsic rate of increase 0.06 0. 005 a 0.05 £0.005 b 0.04 0. 005 ¢
(A) Finite rate of increase 1.06 £0.007 a 1.05 +£0. 008 b 1.04 £0.008 ¢
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5 F,
Table 5 Effects of stress of deltamethrin on immature stages of Ephestia elutella in F,
(d) Developmental duration
Developmental stages
CK LCy, LCys
Egg 5.56 £0.07 a 5.66 +£0.08 a 5.65+0.07 a
1 1™ instar larva 6.30+0.15 a 6.36 £0.16 a 6.47 £0.13 a
2 2" instar larva 7.58 £0.18 a 8.18 £0.22 ab 8.38+0.30 b
3 3" instar larva 7.76 £0.18 a 7.93 £0.26 a 8.04 £0.25 a
4 4" instar larva 7.66 £0.23 a 7.93+£0.25 a 8.90+0.33 b
5 5" instar larva 8.19+0.19 a 8.05+0.20 a 8.61 +0.24 a
6 6" instar larva 8.92+0.22 a 9.07 £0. 30 ab 9.70 £0.23 b
7 7" instar larva 13.00 +0.31 a 13.62 £0.45 a 12.92 £0.34 a
Pupa 10.89 £0. 18 a 10.95 £0.09 a 11.54 +0.28 a
Pre-adult 76.21 £1.25 a 76.51 £0.65 a 79.37 £0.82 b
6 F,
Table 6 Effects of stress of deltamethrin on adult female fecundity of Ephestia elutella in F,
Parameters Gender CK LC,, LCys
(d) Male 5.57+0.23 a 5.38 +0. 18 ab 4.88 £0.18 b
Adult longevity Female 5.56 0. 11 a 5.42+0.21 a 5.40 0. 18 a
(d)
Female 1.13£0.05 a 1.05+0.07 a 1.12+0.12 a
Adult preoviposition period ( APOP)
(d)
Female 77.90 £0.98 a 77.65 +0.83 a 79.40 £1.10 a
Total preoviposition period ( TPOP)
/
( i ) Female 76.41 £2.80 a 68.08 +3.95 a 66.28 £4.27 a
Mean fecundity ( eggs/female)
3 o 68 d
F, - 112. 82 52 LC,,
( exj) 3) x J 106. 81 LCys 69 d
113.51 &
2.2.6 F,
2 o 2 1 3 F, 7
3 F, (r).
€y - (A) ( Ro) LCys
( ij) ( 4) x J 2 (Ry)
2 LGy, (Ro)
LCys
ij X 3 ij 3 ( T) °
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2 467
7 F,
Table 7 Life table parameters of Ephestia elutella in F, under the stress of deltamethrin
Parameter CK LC, LC,s
(r) Intrinsic rate of increase 0.05+0.002 a 0.04 £0.001 a 0.04 £0.003 a
(A) Finite rate of increase 1.05 £0. 004 a 1.04 £0.003 a 1.04 £0.009 a
(R,) Net reproductive rate 37.25+3.07 a 30.6+1.51 b 20.71+£1.02 ¢
(7T) (d) Mean generation time 78.97 £0.37 a 78.71 £0.39 a 80.56 +0.22 a
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