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Effects of Fenvalerate and TBTC (EDCs) on life history characteristics of freshwater
rotifer Brachionus calyciflorus

ZHU Weige, LI Sungen, LU Linlan & YANG Jiaxin
(Institute of Aquatic Sciences, College of Life Science, Nanjing Normal University, Nangjing 210046, P.R.China)

Abstract: Recent reports suggested that when certain contaminants may present in aquatic ecosystem at levels, it would disrupt
endocrine functions of a variety of aquatic invertebrates. For this hypothesis, we sought to determine whether the estrogenic
compound Fenvalerate and androgenic compound TBTC can individually inhibit the development and reproductive output of the
freshwater rotifer Brachionus calyciflorus. The present study focused on the life history characteristics of B. calyciflorus under
effects of different concentrations of Fenvalerate and TBTC. The result showed that Fenvalerate and TBTC had significant effects
on the durations of different development stages of B. calyciflorus and the characterristics of its population growth. Treatment
with Fenvalerate at the concentrations of 200 and 1000ug/L significantly lengthened the duration of reproductive period.
However, the duration of pre-reproductive, post-reproductive periods and the lifespan were shortened. In treatment with 1 and
Sug/L TBTC, the number of eggs and population growth rate were also increased compared to the control, however, the
pre-productive period was significantly lengthened, and the reproductive, post-reproductive periods and the lifespan were
significantly shortened compared to the control. The total number of eggs and population growth rate were both decreased
significantly when the rotifer was exposed to 0.001 and 1-5pg/L of the above contaminants, and the number of eggs was
curve-related with the concentrations of Fenvalerate and TBTC (Fenvalerate: Y=—0.6745X>+6.6884.X+5.855(R*=0.7027); TBTC:
¥=0.2054X>-2.3178X+16.666(R*=0.6535)). Consequently, Fenvalerate and TBTC showed differently effects on the durations of
different development stages of B. calyciflorus and the characterristics of its population growth.
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FUNG A P A B S AR R A AR AR L AR R 2 A Y 2 3 R (R D). 20T R,
A= FE AR 200 F0 1000 g/ Lk B 20 30T FE 20 BH 1 38 1 (P<0.05), HT vk B 41 5 6] B 41 TG I 38 22 57 (P>0.05).
T A5 32 20 19 A T A 3 A v B B 0 0 i, T 3 97 i A ko TR 4, 3 B I 445 6 (1000 /L VAR B 2H [k
HM)(P<0.05). H.AFE B34 75 A 15 1000 g/LY i 20 5 H vk B 4H A7 7R 20 7] 2% 5+ (P<0.05).

AR AT AT AT L AR B | AR A S AT A e B B A2 B TBTCRISE (R ). 7 2550 R,
TBTCAb PR X IR 470 B2 o 1) 2L AR T (1A S /L) B A, T A6 S0 A2 5 S IR S 4 4, P4
F5firth B SR 46 4. (P<0.05),  HLA= 5 3 77 s R0 Y- 34 75 A7 A 4[] 25 57+ (P<0.05).

1 AR FUR AR I TBTCX 5 A6 R 46 2% A 73 W Be s sk T 1 i 1) 52
Tab.1 Duration of developmental stages and mean lifespan of B.calyciflorus at different Fenvalerate
and TBTC concentrations (mean£SD)

WRAR M) ARG ARG AR IR ¥ Ffirh)

A: FUNAETE R (ng/L)
papils 14.32+1.03 30.71+3.12  129.57+10.55 58.88+3.16 219.15+11.08
8 12.00+2.08 24.42+4.58  ¥¢105.59+8.34 26.75+8.65" ¥¢156.76£21.25"
40 17.26+£9.33 23744330  Y¢118.44+8.10 30.75+8.57" ¥0172.93+4.17
200 13.38+2.77 26.83+5.51 % 157.34423.89"  22.9245.29" $¢207.09+22.66"
1000 16.92+3.96 20.50£8.85  *166.35+16.41°  32.80+10.39" *219.65+18.86
5000 16.25+3.25 20.1749.75  ¥¢107.95+24.14  34.60+21.01" ¥r162.72+34.95"
B: TBTCH¢ & (ng/L)
X 15.41+2.01 31.0443.60  135.37+8.06 61.80+4.01 228.21£10.81
0.001 13.26+4.15 4337+10.28  v¢85.1446.11" 33.16+6.03" 161.67+14.74"
0.01 13.91£7.39 38.90+10.09  Yr84.24+8.23" 32.11£10.54" 155.26+28.85"
0.1 14.003.00 36.79+4.53  ¥786.56+9.74" 22.78+5.88" ¥r146.13+8.39"
1 16.61+2.98 45.8749.15°  ¥¢91.23+£10.55°  44.30+11.86 *181.41+16.82"
5 19.2647.94 45.78+8.96° % 61.53+4.74" 42.73+11.97 $¢150.05+16.60"

* FORAbIRYL G BRALAFAE I3 22 57 (P <0.05), KA Fn gL 22 57 W 3%
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FURZEHRIR S T 56 B A IR USRI (F1928.57%), TITBTCHIR CF317.47%). EL7E S & A 245 ik
BTG B Y, B R R R O BE 2 RO 48 R RN TBTC I B A AR Ak B il 4R A OG0k 3 g
Y=—0.6745X*+6.6884X+5.855(R*=0.7027); TBTC: ¥Y=0.2054X*>-2.3178X+16.666(R*=0.6535).
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PSR R 0 B v WA AR IR TE W 3 22 R, (RPN S T 0 v e 0 J0 1K T % IR
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Fig.1 The total number of eggs produced by B.calyciflorus at different Fenvalerate(a)
and TBTC concentration(b)
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Fig.2 The reproduction rate of B.calyciflorus at different Fenvalerate(a) and TBTC concentration(b)
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(P<0.05), TiXF[IRJIG & 7 i ) A0 A 58 AT 5 I G B S0 (36 1); TBTCX AR R (1FSpg/L) . AR5 . 7k
B e RIS Y5 5 A 3 R, (BRI ]t JE R, 3 5 Marcial 85 % 48 45 R 46 HL 9 iR &
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A, FY Al gE . W EUH ER R B AT DT AR, AR R AE0.2FN Img/LEK FRALFE K, X 5 AR
GEEE ST AT WL, — g v JBE S L P P M 38 3R U A R R S R TBTCOX A i R U 4% % 35 v BE T
R (14 52 M A7 — A2 (25 5, ELAT IR T 1 e 0% 2 B 300 1 B RS- 89 545 5 1 W T o 7% 2 30 30 1 1 -
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PR R AR —B 28 X B A R A AR TE R BT R R, VAR & T R R R Y
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