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Life table analysis of the sublethal effects of deltamethrin on both
sexes and different age-stages of Eocanthecona furcellata
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Abstract [Aim] To clarify the effects of sublethal concentrations of deltamethrin on the predatory insect Eocanthecona
furcellata. [Methods] The topical application method was used to determine the toxic response of E. furcellata to
deltamethrin. Adults were treated with sublethal concentrations of deltamethrin (LC,o, LC;s, and LCy), and the developmental
duration, fecundity, survival rate, and the lifespan of female and male adults in the F, generation were measured. An age-stage
life table was also constructed for each sex. [Results] Exposure to sublethal concentrations of deltamethrin generally
shortened the developmental duration of nymphs. Treatment with LC;,, LC;s, and LC, concentrations of deltamethrin
significantly reduced female fecundity by 24.68%, 29.04%, and 37.53%, respectively, relative to the control group (P = 0.009).
Treatment with the above concentrations of deltamethrin also significantly (P < 0.05) shortened the mean generation time (7),
by 3.19%, 9.70%, and 9.40%, respectively, relative to the control group. However, deltamethrin did not cause any significant
change to the intrinsic rate of increase (), finite rate of increase (1), and net reproductive rate (R,), of treatment groups relative
to the control (P > 0.05). [Conclusion] Sublethal concentrations of deltamethrin both shortened the survival time of the E.
furcellata F, generation, and significantly inhibited female fecundity, thereby reducing population growth.
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2.1 REFEER X RS B E S E

TR A TR X A D s M S 8 5 7 1RT 0
TR y=- 2.792+4.863x, HHFEZRECH 0.929, LCy
(MR B R 0.243 mg/L \LCys [ B4 0.288 mg/L
LCyo B BN 0.328 mg/L.
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MR B BRI

A D3 WS AEAS AR B 454 1 & D 3 I
# 1, LCyo. LCys Fl LCyo ALFEH () GRFAL K
PR TR (df = 3, F = 124.668, P <
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ALPELHFERTREZ . LCyo A1 LCyo ABRLL K 7 1 1]
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AbPRLE B K (df =3, F=26.172, P<0.001 ),
T 4 AT, LCys il LCyo ALFRLH Y % 7 i
H5LC o MhHAMMMAETRE (df =3, F=
54.266, P <0.001), 5 %% HIPILL LCys Al LCy
AL FRAT 5 2 T BRI LCyo Ab B (df =3,
F=55531, P<0.001), #HILLLC,s Zb3H
NS, 3 T X R LC o A BRAH( df = 3,
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Table 1 The developmental durations of egg stage and nymph stage of Eocanthecona furcellata

under different sublethal concentrations

EH BB KB (d) Developmental durations (d)
Developmental stage CK LCyo LCs LCy
59 Egg 8.00 = 0.00 a 7.00 £ 0.00 b 6.00 % 0.00 d 6.48+0.14 ¢
1 #% 1st instar 297+0.03a 2.97+£0.03a 2.96+0.03a 2.92+0.02a
2 #% 2nd instar 440+0.10a 428+0.20a 4.00£0.00 b 426+0.10a
3 #% 3rd instar 4.06+0.11b 4.09+0.10b 5.00£0.00 a 421+0.07b
4 #% 4th instar 5.53+£0.12a 550£0.12a 4.00+0.00 ¢ 4.88+0.06b
5 i#% Sth instar 6.09+£0.14 a 5.85+£0.09a 4.62+0.09b 4.63+0.09b
# . Nymph 23.06+0.22 a 2271 +£0.19 a 20.59+0.09b 20.83+0.21b
CK RHEAKLIL 2 XA, TR TEE, RPEGEE A EEEARER . FFTEE S A F/NG FRERR 3

225 (P<0.05, Duncan [RHi&M 2L ), K2 [,
CK represents the blank control group treated with sterile water. The same below. Data in the table are mean+ SE. Different
lowercase letters after the data in the same row indicate significant difference (P < 0.05, Duncan's multiple rang test). The

same for Table 2.

2.3 IR EREHKEX X A5 SN R
XSHHRMm

A AL TR VR T 4 T A 3L R 1Y)
mEX AT E2ER (df=3, F=0.086, P=
0.968 ); i L [ il LC 1o LCys KEFRZH 5% HE
LCy ¥ 2R (df =3, F=6.182, P<
0.001) o M=BUETHIA, LCo. LCys Al LCykh
PHTE] = DR 0 2 S AN d 2, v IO L2 1 7 B

AR K, 5 LCl. LCybBH £ R B (df=
3, F=2835, P=0.045) , LR IHICHK
JEE X SUFf D i 7= BRI R AN K 45 S BOE R B
Ab B ) 7 B A A S A R (df =3, F
=39.040, P<0.001 ) . E/=0HA, XFHRZH 5 LCy
ZRARRE, 5 LC M LC s AP AR i 35 2%
S (df=3, F=2824, P=0.045) , V5405
28V SHE b H ] R [ A R A 9 K A D s 1
ORI, ML BN R, 2 W BEH 5% I
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IR B ZER(df =3, F=4.194, P =0.009 ),
LBt 25 Ak BV B8 (%) T o A = O i S B T PR

e, LCyo. LCs Ml LCyo 43 X HRAHRFAK T
24.68%. 29.04%F1 37.53% (£ 2) .

R2 ARLHIFERETXAFERBANEXSH

Table 2 Related parameters of adult stage of Eocanthecona furcellata under different sublethal concentrations

A (d)

FEBIHIT (d)

SRR (d)

Ol (d) EPOpaE ()
Ak Adult longevity (d) Adult Total PRI (. HHE IR (F
. A Oviposition Eggs laid by per
Treatment R . preoviposition preoviposition eriod (d) female (grain)
I Male #ff Female  eriod (APOP) (d) period (TPOP) (d) P g
CK 13.53+1.58a 2032+0.82b 847+0.39a 3947+0.49 a 9.53+£093b 156.26 +18.54 a
LCyo 13.75+1.73a 24.00+£047a 745+033D 37.27+035b 1241+£0.54a 11770+ 6.85b
LCys 1275+ 1.67a 2276 +0.68 a 7.76 £0.26 ab 3424+ 0.26 ¢ 12.06 £ 1.00 a 110.88 £ 11.10b
LCy 1291 +145a 19.79+1.08b 730+0.21b 34.61+0.40 ¢ 1044 +£0.84ab 97.61+9.72b
4 WA 5 e BUAT G 1 80.00%, B R AR T
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Fig. 1 Age-stage specific survival rates of Eocanthecona furcellata under different sublethal concentration (s,;)
A. CK, B. LC10; C. LC]5; D. LCZO‘
L1-L5 53058 1-5 #4h 8, FER, L1-LS5 represent 1st-5th instar larvae, respectively. The same below.
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Fig. 2 Population age specific survival rates (/,) and fecundity of Eocanthecona furcellata
under different sublethal concentrations ( f,, m,, lm, )

A. CK, B. Lclo; C. LC15; D. LC20.
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Fig.3 Age-stage specific life expectancies of Eocanthecona furcellata under
different sublethal concentrations (e,;)

A. CK, B. Lclo; C. LC15; D. LCZO-
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WAZH , XU i it 38 d ZEAE(E AR 90.17;LC
WAL P IR 36 d ZHE(EIAF] 65.08, FE
LCs WAL iR} 33 d ZHEAE A E] 64.07,
TE LCy AbFA Y 35 d ZH{HIAF] 50.16
(Bl 4: A-D) o 25T, 2457 Ab 3k 5% S
A D3 i 0 77 B g A K™ B S (AT E RS, B
AR FE T, Bk O e WA S 4 S HE
K, A OP g AP

2.8 REHENXABHFEFHEITSHHXN
U DT SRAEAN R 25 PR B I SRR GRR

By, RIBRIEK R A I R
FERA AR T 03 3. LCs AbFREH 1Y B 5
RGBT XA (P=0.048) . & W EBFCKE
Ab PR Y BLHE A | A BRI ARG (2R 5 X
WERHARBEE (P>0.05) o 7EFRHAL 5
H X R 5545 W BOBE R A B [R) A7 7 5 2%
2 (P<0.05), LCio. LCys Al LCyo AbFHLH %X}
TR ) AR B i 46 T 3.12% . 9.70%
F19.40%.

3 g

REAGSWIRERRG, Wi S F B IR
=R P2y MR 4 fE MR B4 4 (Wan et al.,
2025); [AEE, g2y 7R 2 fE il &k K A= K
KB . BT WERIE (BEE, 2020),
TR TR 0055 HL 48 TR 2SR O M di s 1 R
A, M EREAMS, B, KERAES
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Table 3 Life table parameters of Eocanthecona furcellata under different sublethal concentrations

Ab SVETHA GRR FHERR 1, JEIBRAG R A 2 HHEFEE Ry SERHACEINA T

Treatment Gross reproductive Intrinsic rate of Finite rate of Net reproductive Mean generation
rate increase increase rate time

CK 152.283 +£26.305 a 0.098 £ 0.005 a 1.103 £ 0.006 a 74.50 £ 15.06 a 43977+ 0.485a

LCyo 96.440 + 10.697 ab 0.097 £ 0.005 a 1.102 £ 0.004 a 63.60 + 9.694 a 42.575+0.431b

LCi;s 94.035+11.561b 0.097 £ 0.005 a 1.102 £ 0.006 a 47.43+£9.754 a 39.709 £ 0.619 ¢

LCy 96.382 + 11.660 ab 0.095 + 0.005 a 1.100 £ 0.006 a 43.93+£8.767 a 39.843 £ 0.346 ¢

F BRI A E R R . RIFVEE G ARG PR R4 Paired bootstrap test MG H7E P < 0.05 /K FE2F %,

Data in the table are mean+SE. Different lowercase letters in the same column indicate significant difference at P < 0.05 level

by the paired bootstrap test.
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B, R EERS R EFI B EE; 1RR
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