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Effects of Carbaryl on Acute Toxicity and Life Cycle Parameters of Brachionus calyciflorus

LIU Jian—feng, GENG Hong', HE Meng

(College of Life Sciences, South—Central University for Nationalities, Wuhan 430074, China )

Abstract: Carbaryl (C,,H;;NO,), a carbamate insecticide, has been used worldwidely since 1956. Previous studies have been focused on
mammals, amphibians, and fishes. However, little information was available on rotifers. In this study, we used freshwater rotifer, Brachionus
calyciflorus, as a model species, which is distributed widely in lakes, rivers, and ponds, to examine the ecotoxicity of carbaryl on small
aquatic animals. Rotifer was originally collected from South Lake, Wuhan in 2013, and cultured continuously in the laboratory ever since.
The acute effects of carbaryl on the life cycle of rotifer Brachionus calyciflorus was studied under laboratory conditions at(25+1)°C. The
results showed that the 24 h LCs, value of carbaryl was 4.868 mg+ L™ for B. alyciflorus, and exhibited a probit model equation : Probit (P)=
6.465X —4.444, with 95% confidence interval of 4.538~5.229 mg+L~". The chronic toxicity showed that carbaryl had a obvious impact on
main developmental stages, average life span, net reproduction rate, intrinsic rate of increase and generation time of rotifer except its spawn—
ing. Compared with the control group, carbaryl significantly reduced the average life span, net reproduction rate and intrinsic rate of in—
crease, with greater effects on life span and intrinsic rate of increase at high concentrations. Larval stage length and embryonic development
time extended with increasing carbaryl concentrations. Carbaryl significantly shortened the generation time of the rotifer, except at 2.2 mg - L.

Keywords: carbaryl; Brachionus calyciflorus; median lethal concentration; life cycle parameters
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Table 1 Duration of developmental stages, mean lifespan and spawning of rotifer at different concentrations of carbaryl (Mean+SE )

SypEme RGBT BN A T A TH ol <59 R/ind
Drug concentration Larval stage duration  Embryonic development time — Reproductive period Mean lifespan Spawning
EEp i 16.6+2.3 10.3+2.4 115.1+3.3 138.5+4.2 23.9+2.1
XTI 16.6x1.7 10.6+1.7 114.8+2.8 138.0+3.8 22.0+2.3

1.0 17.0£2.0 11.4+1.7 103.8+2.1* 134.2+3.7* 21.6x1.7

1.6 16.7+2.1 12.1+2.1% 94.6+4.2% 129.6+3.9%* 22.0+2.8

22 17.8+1.8%* 11.6£1.2 102.0+1.9%* 131.1+4.6* 22.1+2.2

2.8 18.7+0.9%* 13.0+1.9* 94.7+1.6* 133.0+4.1* 21.5+1.9

34 18.8+1.6%* 14.3+1.0* 98.0+2.2% 124.0+3.9%* 22.7+2.3

4.0 19.9+1.7* 14.8+1.5% 100.2+2.6* 126.9+4.0%* 23.4+2.6

T FoR 5 R 3T B AR G, 2257 8.3 (P<0.05 )37 3R 5 [R5 X BRZE AT 1L, 22 54 1. (P<0.01).

Note: * and **indicate significant differences from the controls within a column at P<0.05 and P<0.01, respectively.
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Figure 1 Effects of carbaryl on age—specific survival and reproduction rate of Brachionus calyciflorus(Mean+SE )
R2 ARRENALERANERERRREGRFITFS UM FHEAREIR)
Table 2 Effects of different concentrations of carbaryl on life table demographic parameters of B. alyciflorus(Mean=SE )
PUYER A JE Concentration/mg- L™ FAFEA Ry/ind A eo/h BT RR r, /h HARHE] T/h
25 XTI 23.68+0.19 122.70+1.56 0.059 9+0.000 3 57.46+2.14
TN R 23.57+0.37 122.10£0.53 0.059 3+0.001 3 55.91+1.44
1.0 21.41£0.35* 121.50+2.21 0.058 4+0.000 7 53.61+1.70*
1.6 21.94+0.41%* 120.30+1.28 0.059 0+0.000 3 51.57+1.19%*
22 21.43+0.27* 118.50+0.78 0.058 3+0.001 0 55.39+2.01
2.8 21.50+0.40* 118.20+1.31 0.056 1+0.001 7* 51.71£0.83*
34 22.46+0.33 117.30£2.06 0.055 2+0.000 9%* 53.24+1.76*
4.0 22.81+0.31 112.50+2.83* 0.055 1+0.000 4* 52.99+1.21%*

T FOR 5 R X BREAR L , 2257 8.3 (P<0.05),

Note: *indicates significant difference from the controls within a column( P<0.05 ).
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A \A
3 .l;-l- Te Table 3 Relationship between life table parameters of
o ﬁﬁ)tl:ﬁ'ﬁ %E/T‘ T 4 P X846 5 72 h LCs B. calyciflorus and carbaryl concentration

(N 17.5 mg- L7 XPRZ AT 461 SRR BR9AY 96 h

28 Parameters 8] 52 Regression equation

AT Sig. test

LCso {435 1.88.6.2.12.3 mg-L'; Xf U324 48 BRI Y,=0.425X°-1.899X+23.704

72 h RSO E A ol 324.2.15.8 2.5 mg- L, A M Y:=-2.32X+123.62

S, PG 4 DR AR R R AR U 24 h LG (5 W AR Y:=-0.01X+0.06
AT Y.,=0.937X°-4.660X +57.283

4.868 mg- L', AT L : 72 ER IS RAH R A 1E 60 T

R*=0.945, P<0.05
R*=0.899, P<0.01
R*=0.884,P<0.01
R?=0.920, P<0.05
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