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Effects of Environment Hormone Dimethoate on the Reproduction of Brachionus calyciflorus

LU Lin-lan, ZHU Dan—dan, DONG Xue—xing

(1.College of Chemistry and Biology Engineering, Yancheng Institute of Technology, Key Laboratory of Aquaculture and Ecology of Coastal
pool of Jiangsu Province, Yancheng 224051, China)

Abstract: Toxic effects of dimethoate on Brachionous calyciflorus were examined in laboratory using 2 d population growth test and life—
table techniques. Increasing dimethoate concentrations significantly decreased the population growth rate and net reproductive rate (Ry) of
B. calyciflorus. There was a significant negative relationship between dimethoate concentrations and R,. However, treatment with 0.000 5

mg+ L™ dimethoate increased the population growth rate by 10.81%. Compared with the control group, the resting eggs production increased
by 64.71% and 76.47% at 0.012 5 mg-L™" and 1.562 5 mg-L~" dimethoate, and the resting egg hatching rate decreased by 36.84% and
21.05% at 0.062 5 mg-L™" and 1.562 5 mg-L™" dimethoate, respectively. In 3 d test, the population parameters of offsprings of B.calyci—
Sflorus exposed to dimethoate were not significantly different from their parent. The results indicate that the net reproductive rate of B. caly—

ciflorus might be used as a sensitive indicator of dimethoate and dimethoate might not have significant transgenerational reproductive im—
pacts.
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Table 1 Effects of dimethoate on net reproductive rate(R,),
intrinsic rate of increase(R,,) , generation time(T") and life
expectancy(e,) of B. calyciflorus(mean=S.E)

e /mg - L Ry/ind R./h™ T/h eh
0 10.72+0.08 0.050 8+0.00 46.69+0.86  98.27+2.00
WEHIXTIE 10.83:0.05  0.049 7+0.00 45.90+1.38  102.97+1.88

0.02 10.19+ 0.04* 0.050 6+0.00 44.86+1.04 97.87+1.41

0.063 9.61£0.07* 0.050 5+0.00 44.30+1.11  99.47+0.96

0.2 8.99+0.03 0.049 6x0.00 45.01£1.33 103.20+£2.81

0.63 8.56+0.08* 0.047 7+0.00 47.21+1.33  96.80+0.46
2 7.97+0.08" 0.044 0£0.00* 47.97+0.39 108.80+3.61*

TR * FOR S0 AR EL 22 5 2.2 (P<0.05) , R Al

mg- L™ R ARG KR 2% BT T 10.819%(P<
0.05),0.012 5 mg- L Fi1 1.562 5 mg- L™ ¢ & AR 6 2H
PRI B ™ e A B X BR AL 4y B T T 64.719%
76.47%(P<0.05), S Fx%F OF/NOF (485 GF e 1A/} 485 5P
W) FINR A R JE 8 52 (P>0.05) .

SR AR AE R R A0 H R DI A i Ak oR HLAT
5 (P<0.05),0.012 5 mg- L™ e BE 2 AR IR BRAE AL 2%
TBET 15.79% ,{H 25 573K i 3 (Sig=0.074), 0.062 5
mg- L™ Fll 1.562 5 mg- L™ AR R0 2H URHIR DR 7 A6 2% L
TR R T 36.84% .21.05%(P<0.05) .

TE SR R IR B PR AR BRI AL S5 6T 2 d P
RG22 5 (P>0.05)

24 ENBERHEBEEETRENEREN 3 d #EE
SHR M

RIS 25 R (3R 3) BRARREEAE R L5, X
A OB 1%, OF/NOF FlR 28 2K 0 I 2 52
(P>0.05), 0.062 5mg- L™ i 5 2H AP G 2 L X REZH
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Figure 1 The effect of dimethoate on net reproductive rate(R,)

of B. calyciflorusc
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R 2 RERMEREREH 3 d FEHGICR EON/AREINMEE TR R MR8 PR RIMLEFMERS K R (EEARAEIR)

Table 2 3 d population growth rate, ovigerous females /non—ovigerous females( OF /NOF ), mictic rate, and 7 d production, hatching rate, post

hatching population growth rate of resting eggs of B.calyciflorus exposed to dimethoate( mean£S.E )

HeJE /gL TR A OF/NOF TRACHI% 7 d PRAREN 7 B ind - REREIIEILA/%  BHEIE R
75 EXT R 0.74+0.02 0.61+0.06 8.17£3.90 12.75£1.75 63.33+3.33 0.85+0.01
TEFIXT IR 0.74+0.02 0.78+0.07 2.78+1.60 12.50+1.55 56.67+3.33 0.83+0.02

0.000 5 0.82+0.02* 0.86+0.04 8.49+1.30 7.50+0.87 56.67+3.33 0.85+0.01
0.002 5 0.80+0.00 0.78+0.07 3.84£1.30 8.75+0.85 53.33+3.33 0.80+0.03
0.012 5 0.71+0.00 0.66+0.05 8.99+1.81 21.00+1.87* 46.67+3.33 0.81+0.04
0.062 5 0.74+0.01 0.74+0.17 6.65+2.44 8.25+1.38 40.00+0.00* 0.81+0.04
03125 0.76+ 0.02 0.70+0.08 12.27+4.23 14.50+2.10 53.33+3.33 0.85+0.01
1.562 5 0.77+0.04 0.77+0.06 7.73+0.53 22.50+2.60* 50.00+0.00* 0.78+0.04

R3 ENRERRHSERERRAMNEN 3 d MEHEKE
SR/ IR MK R 32 RS (T E AR IR )
Table 3 Three d population growth rate, ovigerous females /non—
ovigerous females( OF/NOF ) and mictic rate of offsprings of B.

calyciflorus exposed to dimethoate( mean+S.E)

e /mg - 1 Pl KR OF/NOF IR I%
0 0.87+0.04 0.59+0.04 17.88+5.25
0.000 5 0.84+0.05 0.69+0.22 16.12+4.46
0.002 5 0.84+0.05 0.69+0.17 10.75+5.01
0.012 5 0.85+0.04 0.64+0.15 11.68+4.21
0.062 5 0.79+0.05 0.68+0.23 14.24+6.11
03125 0.81+0.04 0.68+0.21 17.84+6.62
1.562 5 0.84+0.02 0.71£0.12 12.31+5.19
TRET 9.46%,0.002 5 mg- L™ IR IOZH VR AC 2 e HE 4
TR T 39.86% ,{H2= AR .2 (P>0.05) .
3 itig

3.0 REMNEREERRTERIT

A K A AR WA L 0 BURBE A —AF o SRR
HHEEER ( Neomysis integer )96 h LCsy 42 540 g« L7105 X5}
KA (Daphnia magna)20 d Z5E ) ECs & 0.31 mg-
L0 5} o 88 ( Oncorhynchus mykiss ) f 96 h LCsy J&
7.35 mg- LW, ASEG 25 SRR« BEAE SRR EE ) T
L AR R AU 2 d AV R R R
WA AT AT R 5 2R K SRR T s ) B R
AR B TR TR] R DE RS TEAMATKF |
IR RH] MR 1.0 mg- L DL B, =270 R4
SIAF I AT A B A0 T O R R A, JHL ™ B
E TR, MABEFE o ZERFAACE |, 25 SRRk B 20
Fik 3.2 mge L7 S DL BB AR A 4
PET R, X AT AR SR AR FE s TN A 58, Aif it

8T SR AR AR i R B S e, AR SE R PEA T
SRAAC R 2 d s, HALEE TR A AR AR 4
AFE I AR 2 d AR e AR, f AR A R S
Ro X AR Uk, fE A 2R 5000 1% 1 1) e AR B
(0.02 mg- L"), Ro #t i AR, 1 HL Bl A SR AR 1
HERNTT R R, PR A G o AR TR SR, e LA
ARV, T FEIRTAEE R 2N s A28 Ak, AT
AT LAAS BIVREE AF I A7 3% 2 RN B3, T Hov] DA &
N EHE R A (R,,) GFEFEER (R,) AR [R] (T) A AE
AT (eo) 55 o WFRE T LS S U 5 [R5 YL )
PR SEARRITT AR 25 520 PR i A~ A:
TR S LA Ry X SR AR B Uk, R 2 R, Fil e, 110 T
AR,
32 RFIERR R REBEE R EREAENZ M
FRBE IR X Bl W )5 i A A AR vk B R AT 7 A
O, T LA K . AEIRBE IR 7 350 %
FOFFE R e PR, S PR ER A AR S R 1 ) 0
SRS AN AN R L7 A AN R B8O, 1 A AR
A5 1 79 S v R T R X R R B R R T
FREFASIN AR 7 A= B JCAE T30 K F- (NOEC)YE FP,
TR A A, A Tk B B A SRR 2 d FIE
K NOEC( 1.6 mg L) AH 43k BE A H: LR . Radix
LI oY R WM 2R £ R ME — B T 0.68 pumol - L
B, AR R A0 4 B /R 4 B0 R TR 5 MR i 2 T
R o Al g i 9 2R I, AR 1 2R SR A2 AR R R 4R ot
5 01 /3F 15 B = TR A2 M (A RN 22 2R JE I 2552 i), T %
PR SFPRAR B 7™ i AT S 2 520, eIk FE 40
SRAR(0.000 5 mg - L) 5 S LAY A= B, T g KUK BE
1.562 5 mg- L™ SR AP FFIE R R 5 X0 B2 I 0 1o 25 22
S, SRR A R 2 IR TR R
I FEY AT G S RATZ R A DL AR
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2 R ARt BB 1 s e A A

i AT PR B G PN 43 AR 4 e G A R AR
H F AR5 AT P AR B LR A AR i 4
HEEH MR EAREFEER TS S TX—A
FIVE L A 37 AR C AEFE R (B.manjavacas ) 15 )
TESE ORI IRAE A YA 58 ) — AR bR A
17 TR SR R AN 25, C AT DT IT 4G Rk
HASTR] A PR B B R SHRBIR B A M AN — % 2% 22 25
WFSE T =PRI R AR IR W R IR 25 ) ST v 2 16
B 4% RUMP RS R YA R e, BFSE A R
FUA SRR H R — L g5 e PRI D 7= e v J32 ] L
A B ERFE-RUONER . Snell FFPFFE 28X H
(B.manjavacas ) B3 WA 5] - 0 e 3 12 55 48 A AR B
PR, R ORI B P A T e IR R SR A e
XS AE R R AR R ARHIR P = f g i B, A 0.031 6
mg- L™ ¥R EE B | EAKIR P ECE: 35 T R0, AR SE 2
REHH 0.012 5 mg-L™" F1 1.562 5 mg- L™ #e 5 iR 56
2R AR R 7= A X A 4L 4 ) T T 64.71% F
76.47%(P<0.05) , PRAR B 71t 5 245 Pk Ji 2 ) oA 2 0
FIEIE R o XA e AP ot 5 s AR R AL AR —
A EURAR B Y = ph DU S R TS
WEVR BSOS HEUR R 36 T AAE T 1 MEROG) 32K B i
TN ARG MER P AR FE T, RIS 2% B At R A TR
Pl FF A ST 560 B AR A IR B 7= 5 T B B 32 RS A4 1)
PRAR R~ i PRSI A, I ] & HHARIR IR 7
JE WA AR BRI — AR AR bR, HARZG W 38
TR

R R A . G IR B PRAR B
HIFAL AR AR, ARG ZE I, 7E 0.062 5 mg+ L
F11.562 5 mg- L™ SRR IR sl i PR B B LI Ak 58 1
RS AR SRR IS PR G K, BHIARRER T
SRR A IR AR A KR WL 3 d ARG K
SR R, U R AR T AR e LR Rk
A 7 B AR AR SN

4 gip

(1) REe 2 W1 AE Y FR 4 B R R IR A A
HARBEAR R T 3 T e, AR R i
FE AR TR I SR SR BRI ) BB AT

(2GR (9 AR SRR AR R FE A8 R AR AR R
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FR  (EOR B RO 5 58 R IR IR fL R
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