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W LIS R4S B ( Brachionus calyciflorus ) 2R 38 F 3d RGN 4d PRIR B 7= 8 S2H6 T B IF9T T AS R v 3 10 Ut
#1 (31. 25 ,62.5.125 250,500 ,1000 wg/L F12000 pg/L) FIFAGMEE (15. 63 31.25 .62. 5,125 250 pwg/L F1 500 we/L) X4 H
HEFARREI , 25 R R ST BV X A R R R R R AR Y OF/NOF {6 R MF/AF {8 R 3ZZFIRIR OF = 53
R (P 39<0.001) ,EX5%% HUIR 22 MEM 32 RS 2 T0 35 OS2 I ( P>0. 05) 5 TR 034 i vk B X e SRR R RS < 22 A A rh i
MF/AF A JRASRARIR I = 8178 B (P <0.05) (HXTHE SR EEF 1 OF/ NOF {5 3R S MR S2 4 22 TG 1 35 1Y 2 i
(P>0.05), Has (X RAIA L ,31.25—125 we/L FUEGEAH TR FIBR 31.25 we/L AMNITE e B TR S AG TR A0 i 2 T & 1 %8 HU
BEHE R T 1000 pg/L AT 2000 pe/L 1S4 EE A i 25 FRAR T 8 RO FIBFIE 1R 5500 g/ L 9 50044 T il 40 HO iR b iy o
AR AN B AR 2 T s, T A5V B TR A B TR v L TE (B 56 562, 5 /L M 125 g/ L AU BE R 2 3 THim 1 40 HuUfp
Bt b TR S AR AR TR 22 MEMRER, T 15. 63 /L A IREUAE R 20 dnb 325 B AR 17 % ORI v ) TR S8 e A B3/ IR TR S e 1A 85 62. 5—
250 pe/L HIGESETE BETHE TR HURASZ T 500—2000 we/L BYGESEME LI & 15. 63 31,25 250 wg/L 1500 peg/L HITHE
B WREN L) W PR T 56 IR A3 562, 5 pg/L #1125 pg/L S FAGHER L )2 15. 63 pg/L Hl 125 pe/L IR E BRI B E & T
SRR PRAR G i, AL A POt IRALAE Y, T DUV N e BOIR SE MER SZ G SR B 0 3R , AE SE0R R M BEYE R Y, S A0 i
W 55 R ARG SR AR AR 0 TR S AR R TR S MR B R fe HUR 3SR (B B B R BN E R

R E AR R AL AR 2R TR AR AR A TR S SRR I 5 1L 2 1

Effects of cypermethrin and deltamethrin on reproduction of Brachionus

calyciflorus

HUANG Lin" , LIU Changli, WEI Chuanbao, XIA Lin
College of Biological and Pharmaceutical Engineering West Anhut University, Lu'an Anhui 237012, China

Abstract: Pesticides are major contributors to environmental pollution, and widely distributed in aquatic environments.
Zooplanktons, including rotifers, especially Brachionus calyciflorus Pallas and B. plicatilis Miiller, are frequently used as
test animals to detect aquatic contaminants because of their sensitivity, specificity of life history and ecological importance.
In order to assess the effects of pyrethroids on reproduction of rotifers, and screen out endpoints to detect those aquatic
contaminants, the effects of different concentrations of cypermethrin (31.25, 62.5, 125, 250, 500, 1000 and 2000 g/
L) and deltamethrin (15.63, 31.25, 62.5, 125, 250 and 500 pg/L) on population growth rate, ratio ovigerous females/
non-ovigerous females, ratio mictic females/amictic females, mictic rate, fertilization rate of mictic females and resting egg
production of Guangzhou strain of B. calyciflorus were studied by means of 3-day population growth and 4-day resting egg
production tests. The results showed that the cypermethrin concentration affected significantly population growth rate, ratio

ovigerous females/non-ovigerous females, ratio mictic females/amictic females, mictic rate and resting egg production (all
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the P<0. 001 ), but did not affect fertilization rate of mictic females of the rotifers ( P>0. 05). The deltamethrin
concentration affected markedly population growth rate, ratio mictic females/amictic females, mictic rate and resting egg
production (all the P<0.05), but did not affect ratio ovigerous females/non-ovigerous females and fertilization rate of
mictic females of the rotifers (P>0.05). Compared with the controls, cypermethrin at 31.25—125 wg/L and deltamethrin
at all the concentrations except 31.25 pg/L increased significantly the population growth rate of the rotifers, but the reverse
was also true for cypermethrin at 1000 and 2000 pwg/L. Cypermethrin at 500 pwg/L increased significantly the ratio ovigerous
females/non-ovigerous females, but deltamethrin at each concentration did not significantly affect it. Cypermethrin at 62.5
and 125 pg/L increased significantly the ratio mictic females/amictic females, but the reverse was also true for deltamethrin
at 15.63 pg/L. Cypermethrin at 62. 5—250 pg/L increased significantly the mictic rate in the rotifer populations, but
cypermethrin at 500—2000 pg/L and deltamethrin at 15. 63, 31. 25, 250 and 500 pg/L decreased markedly it.
Cypermethrin at 62.5 and 125 pg/L and deltamethrin at 15. 63 and 125 pg/L increased significantly resting egg production
of the rotifers. The fertilization rates of mictic females of the rotifers exposed to all the tested compounds and the controls
were zero. In the range of experimental concentrations, significant dose-response relationships existed between the
population growth rate, the ratio mictic females/amictic females as well as the mictic rates in the rotifer populations and the
cypermethrin concentration. The above-mentioned reproduction parameters of the rotifer B. calyciflorus might be used to
detect cypermethrin in aquatic environments. Hovewer, no significant dose-response relationships existed between any
reproduction parameters of the rotifer B. calyciflorus and the deltamethrin concentration, indicating there was no feasible to

use reproduction parameters of the rotifers to detect deltamethrin in aquatic environments.

Key Words: Brachionus calyciflorus ; population growth rate; mictic rate; pyrethroids; cypermethrin; deltamethrin
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(25+1) CHEIRREFRA NI T A — R A BREFR 1 Ir G 48 LR 10 mL B I 20 R0 . P 970 AR
o R BRI R 3. 0x10° cells/mL FIRVEMIE (S. obliquus) I HE 8 B F2 9, [R) IR 1o 25 B — 30 204
iS58 R R IR 24 TR BON K,
1.2 3 RFPBEGR AN 4 RARBRER i 505

5% A SR (5% FLih) FIVSEAEME (2. 5% FLil) R AR A PR A (CRHE) §iliE W 328G S &
KRBT, SR E N 4CIRAFE

S I8 Radix %% Snell Al Carmona' ™ Y iAHEF T, ARHEIX 2 Al GRS UM SRR S0 25 51
W SR B R T B 5B M 31,25 .62, 5,125,250 ,500 1000 wg/L 12000 wg/L 37 A BERRRE | 103 Tk e 5 1%
BN 15.63.31.25 .62.5.125 250 pe/L F1500 pe/L 36 NMRIERE  NRIESRE 4 MEE, Aik—1=
FIXF IR (EPA 355795 ) o IR A C i SR FH BRROR BE  J5 12s , SIS 00T, S FHZ81RK BE il 100 me/L A REWR, SR )5
FH EPA ¥rFRHE (B8R 3. 0x10°4/mL A AR A ) IO 175 AN [m] ve JiE 1Y) S50 48 T RS SBT3V

AT 7 R A T B AT BT SR TR 22 O 1 58 UOME (A T B T RE RIS 3. 0x10°/mL I &HE
M) shaE AT 3R, 3 h SRR A% A, KA 15 NIRRT — BB 8 mL BBEES AR A
5 mL WV, SEERTE (25+1) °C JOGIAMTEIRIG A h 1T, 72 h J5, THE0e dU & 2 B MR i 85 i 5 114K
Je o %E HUR [ R SR A% ML 4k S5 55 24 b5, THEICTE 28 A BT 45 217 19 R I B0 250 RN 0 108 7% PO IR BIR B 4, S5
W], B 12 h BRI UUR TR B BESE B s B 24 h 4RO Fe R i B 2 ) .
1.3 MRS AR 43 Fn 25 51

S5 MR M
1.4 MXSEE RT3

FREER R = (InN,~InN, ) /¢, 3, N R N, 5350 0 S 56 45 SRR SE 0 HF Ui i A48 R0 4 18 50 =3d 1

OF/ NOF . 1 51 it EVR K5/ 7485 B9 14 1A 552

MF/AF .45 51 e A rp VR S8 AR (A 5485 il D RN HE PRI B A9 A ) /A TR S AR

TRACHEAR B 432 (Mictic rate, MR) . fRIFRIR ST FEE P 1TSS (AR I A A 4>

TRACHEAR SZ 45 % ( Fertilization rate, FR) T FRSZAE 3, 5 ORI b 2205 1 TR S Ml (A B3/ TR S e A 2

ﬁ‘ﬁagﬂfﬁ%(ﬁesting egg prOductiOH,RE) :5 mL ijﬁ“?%@‘ltpE@%EEE%W@TFE@WHRWE@([24] o
1.5 FdEmgeitoadr

SR SPSS13. 0 e it 4K (4% i 2547 B R K 7 225371 (One-Way ANOVA) FIZ2 5 HLH ( SNK K56 ) 70 B 45
WP 55 25 FOG) AL ) 11 2 S5 B 3 1P 5 ) o ph 45 A i S 00 A P A T e R ) 1% R0 2800 DG R R AT T U
31T .
2 ZER551

SRS R A AR KR B R RE R B OF/NOF {50 MF/AF {8 IR AR AAIR B 7= ¥
FHRM (P 11<0.001) (EXF 48 HURAC HE IR 3245 R T & 52 (P>0.05) , 525 XA A L, 31. 25—125
g/ L A FAIIR W E R R T A AP K5, 1000 pg/T 12000 g/ T S R ED 8 28 AR T 48 BRSO RIS 1<
500 pe/L RS B ETHE T AR 8 OF/NOF {8;62.5 ng/L F1125 pe/L B E ST 5T
TR HEAEET R MF/AF {862, 5—250 pe/L MSEAG R W& FHE T 48 HURSSH, T 500—2000 pg/L [5G
BTEH) D RRAR T 4 HURAE%,62. 5 F ng/L125 pe/L VR 3T B THE T B RIR B = 5 (£ 1) .

A2 O HRALAE DY, T A VR B 1 2 b 2% ORI VRPN 1) 4 TR S AR 32 536 35y O, (EL /50 2 201 1y )
IR NA D REIRIREN A (R 1) . HIER FEZAE T 32058 2 3d SIS Rl o T HBORAS 1Y , T 32 4
PRV A M A P o S AR R A IS I 4552 DR AR B9 5 1T ORI B ™ 2 4d NS 2R . 3d SEG 25 4kt s ARk
R DLHEAT RAR B (1R AC HEAAR (0 24 h J5 PRAR P 2 MR P 7= Hh BB E I TTA S 2K

RS TG Ve 3 s s R K3 A R v () MF/AF (B TR AS R FIRIR B P i S e S U B 55
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Ml (P #41<0.05) X 56 AV Y OF/ NOF (B A MEAAR 32 K5 3 T0 . 2 152 ( P>0.05) . 525 X I
AR, BR 31.25 we/L Ab, B vk B AV U R 81 10 25 T i 14 IR 3215, 63 g/ L IR U TR 1 35
FAR T % A e B MF/AF {515, 63 31.25 250 pg/L F1 500 /L HITR G2 BE A 3 FRAR T 48 BUIR S %,
15.63 pg/L Fl 125 pg/L AYIREEEER 25 1 4e A IRIRBp ™ i (£ 1) .

F1 AERENSEHEMREHIEN ELEERDMEFS B (P H B briEdR)
Table 1 Effects of different concentrations of cypermethrin and deltamethrin on the population parameters of Brachionus calyciflorus ( mean+

SE)

. [
f;iﬁiams %f;iﬁiln) r/d OF/NOF ME/AF MR R AGE (5lanL-4d )7
XF I control 0 0.5384+0.0176 0.86=0. 10 0.34+0.05 0.11=0.01 0 0
ERRls 31.25 0.7857£0.0131*  0.67=0.09 0.40+0. 09 0.10+0. 01 0 0
Cypermethrin ~ 62.5 0.6822+0.0266“  0.83x0.06 0.69+0.12* 0.18+0.02 0 0.50+0.29 *

125 0.6765+0.0232*  0.77+0.05 0.64+0.12"* 0.16+0.02 * 0 1.75+0.25*

250 0.5617+0. 0239 1.24+0. 10 0.47+0.03 0.18+0.01 " 0 0

500 0.4570+0. 0284 1.84+0.31" 0.11+0.06 0.06+0.03 * 0 0

1000 0.3840+0.0681 *  0.46x0.23 0.1420.07 0.03+0.01 0 0

2000 0.3545+0.0310*  0.36=0.25 0.150.07 0.03+0.01 " 0 0
TR HE R 15.63 0.6109+0.0237*  0.74x0.03 0.16+0.01* 0.06+0.01 * 0 5.75+0.85 "
Deltamethrin ~ 31.25 0.5726+0.0245 0.65=0.06 0.21%0.05 0.07+0.01 " 0 0

62.5 0.6847£0.0301 *  0.92+0.09 0.28+0. 05 0.10=0.02 0 0

125 0.6320£0.0097 *  0.92x0.05 0.300. 05 0.11=0.01 0 2.25+0.25 "

250 0.6265+0.0137*  0.830.12 0.22+0.05 0.08=0.01 * 0 0

500 0.6019+0.0138*  0.63=0.11 0.28+0.07 0.08=0.01 0 0

SR T2 BTN SNK-ZTHCRE, + S XPIRALHIMAT S EDESE ¢ o FURESE A, OF/NOR . 3550 (0 ME U B/ /55 B0 O ME VR M/ AF 3559
RSO AR M MR ARSER PR R, RE AR

(BRIP4 R | 70 S 36 U ) v 9L L DAY, S A T A B2 15 e TR R R 3 e St vh i MF/
AF RIS RS R B HAT W35 A ROV G R (3R 2) B R AE A Lo & AR S 2 J0nT TR 3R 5 o
SRS TR 114 M0 5 TR T 4 A JRE 5 L T A A B 2 M ) 4 G 2 A AR - S AR AT, P R Y A B
AR M KRS P IR U e 1 T AT AN

R2 ERNERLAMBSHNESSEHERERANXR

Table 2 Relationships between the population parameters of Brachionus calyciflorus and concentration (X, pg/L) of cypermethrin

B Parameters [ )53 7772 Regression equations EER TR Significant tests
r Y=2x10"7X%-0. 0006 X+0. 7440 R?=0.8186,P<0.001
MF/AF Y=3x10"7X%-0. 0009X+0. 6189 R?=0.4994 ,P<0.001
MR Y=6x10"8X%+0. 0002X+0. 1707 R?=0.5997,P<0.001

3 iTFig

AR XoF U B3k Mt A8 T 288 A% Hh ) B S5 JA 3 0 1 ) B AR e 25 R, 1998 4F G [E EPA 4 U TR L AT L
IR K AR MF A ERSIA 67 FhIAEE i T a4 500 o PR /0 E DA 4x # k52 3800 ek oE 6 1, 4
TR AT AR A TR P B MER R TR L B AT, A DS LM B T A K R T e e s R RS K
AR IR LA — SR IE 2 20 (T ELME I 28 T 1 A 0L R 25 T 288 % SR 8 B A B 88 K ) 5 e i 5 A AR
A6 T utnicka FORFFE 2T, HRARHREE (0. 02x107° we/L) HYS SUAGBE (2 AL B 48 R AU R RERS KR T T
2.5% , I [ REVR B R IR A IR AN (LRI T 2. 2% 1™, FEVR UG BR M Ol 600—3600 we/L I, 22 B e iy
B R 6 B A B RN P B R SR A VR U S TR R B Y T T R 5 BR T 600 e/ L B TR RS T
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X A6 v AR B R ELU NP R RV A, LT A R 1) TR A4 T X e R e A B R R P S K R L
AMFIER, AR ,31.25—125 we/L BEFEEE A 15. 63 .62.5 125 250 pe/L #1500 pe/L R
FAGBRARIE TN o R AR R e B AR RIS K X 5 Lutnicka™ 3¢ T GUEUAG G AR D251 56T 600
pe/ L BT A5 R OB FE 45 SR 2 — 300 , 175 Lutnicka ™ G TR F 4G R AT 25 AR B, IR R T BE -5 58 i
AWIARRA I, [FE AREFFEH 1000 we/L Fl 2000 we/L HI S AGER A& T 48 AR BERS K | X 5408 F
LU0 T 1200—3600 e/ L AT R AR o8 45 F = — B0, 33 T B2 450 1o T R 190 G2 Tl R R 4 3 Tl
XA R O 2 R TR RN . nT I, FABA HU A T 2SR HUR X A R B PR A R LA S v B R
e R NENTTE: N

Radix 8¢ B IRMESE 1 HMERCER I P A5 15 YLy h A0 R e e (R BE Y OF/NOF {E RN MF/AF {HRY5E
Mo , 25 5 MR B R 0. 59—2. 72 wmol/L BT HE Wy fie i 3 $ =y 48 A i) OF/NOF {H,0.57—1. 42 pumol/L
S LR AR 0 R R AR SRR TR 8 ME/AF {7 2% 22 25 07 FH Ze U590 i 22 A R 48 s 9% % B, 5000
pe/ L BYRP AR —H R — T BRI 5—5000 e/ L AR — iR — SpF fig 4 58 R %) OF/ NOF {H 8.3 715
B RIS AR — F RS2 Tt 46 s R i B9 MF/AF (H3 08 350 AR5, 500 pe/L &%
BRAE T IN i R AR A AN 1Y OF/NOF {35 T4 55, 17 2% ¥R 32 119 V50 5044 T o) HL TG i 25 52 0 5 62. 5 T
125 we/L A AR B 5 TR 15 A RE R i MF/AF {8, T 15. 63 we/L BEAG s H1 0 H B EFRAL; i LR
5 AR Y MF/AF (B S5 44 s AR UG TR A0 U L OF/NOF {E58 | 3X 584 % >4 25 [ i g 45 2R
FHBL ; 15 Qe P2t o B RN i 3R R R) ] R R 2 J A

i HUFPE v 10 TR S R RV S A A2 A 36 0 1 O W V5 e i e O MR AR B RS R AR A . BB ST A
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