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Effect of aldrin on the life table demography of three successive generations of

cladoceran Moina macrocopa
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Abstract; The effects of different concentrations (20, 40, 80, 160, 320 ng/L and 640 pg/L) of aldrin on the life table
demography of three successive generations of Moina macrocopa were studied, and the results showed that the aldrin affected
significantly all the life table demographic parameters of three successive generations of M. macrocopa. Compared with the
blank controls, aldrin at concentrations higher than 80 wg/L decreased life expectancy at birth and net reproduction rate of
maternal generation of the cladoceran, and that at concentrations higher than 160 wg/L shortened generation time and
decreased intrinsic rate of population growth. Aldrin at concentrations higher than 40 pg/L decreased life expectancy at
birth of F1 generation of the cladoceran, that at 20 pwg/L and 80 —640 wg/L decreased net reproduction rate, that at 320
and 640 pg/L shortened generation time, and that at all the concentrations decreased intrinsic rate of population increase.
Aldrin at 160 —640 wg/L shortened life expectancy at birth and generation time of F2 generation of the cladoceran, that at
160 and 640 pg/L decreased net reproduction rate, but that at all the concentrations except for 40 and 320 pg/L increased

intrinsic rate of population increase. In the rang of experimentally designed aldrin concentrations, all the life table
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demography of three successive generations of M. macrocopa except for the intrinsic rate of population increase of F2 were
curvinearlly correlated with aldrin concentrations. In chronic toxicity tests, the effect of aldrin on the life table demography

of M. macrocopa differed with developmental stages and exposed generations of the test animal.

Key Words: aldrin; Moina macrocopa ; successive generation; life table demography

IR (aldrin) J& T SR HEA HLAA 57,20 4 S0 AT 46 1 A THEOR A PAE R HOOF B R 6 47 19
RO Hl THAEA S EYRZMES A YR E IR, B S ECE 4 YK N GBOE B R i o 7 M BE 3R 1 2K
FCH (dieldrin) , AT Z83R 888 B T MELABE B /5%, 2001 EBES EF SR BEE TCETRABANS
W IR R R EE ALY, IE 12 FhE A MR AL BRI FE tH A s 2 - A, oAb st e 4 3 IR, 20 g
80 4EAR, FREAS kA PR i AMEA ML 52002 48 TR E B4 S8 L L R S m a2y

RGN C K AEtH FEE N I 248 BAESEY) AR 38 KARTTRR Y KoK A A iR N 4k
MENE e ATKIREE 3L BRI At 7K A A e R — R YR W, HE VK A e — 2B B 4R, TR i 2
N HETE R . R, AR SE GRS 7K A s i B BB S B SRR R 7K A A ) U HOR A
FIRMBEERF S 3 2 AR S 2 58 T Ho BB A 23 VR T OB o R L ARGE

ZRIBRIE % ( Moina macrocopa) J& T1FF 52 3h ), T2 0040 T 75 B W2 A9 7K 8 H At 3 b, 2 s R P o
PRAUKAE YN EERT Y . TSR, & W, 05 Y U v SR , Bl i PIOME A= 7 3K 15
AE R, ZRBIEIR O BN A B B S i R AR

A SCHFSE T SRR 2RI RS 3 MR BRI S BN , B ERR 4 MR R e 1 2
7 T 4 b i & A2 X 3h 3 B W T BEAAAE O BUE M 22 57, TR AME I AME R T PR Z A 2 o
1 HREH=E
1.1 ZRBREERRIEAEE IR

SEI 22 RIBRIE 18 H H AR R 2R it , ZESEI N (25 +1) C L BRI OBRE H o 12h:12h) 24T i
TR SR, B SRm e 5 A UL, FIBRS 2d 1 B ORAK NS SR BT RO ERLE i HB-4 853736 1 37
B AT B K 30 i 3B F 4% /NER B ( Chlorella pyrenoidosa) , MBS EEJ 1.0 x 10°cells/ml™ .

1.2 0o i T P A i R S

S 3 PR f 7 Sigma-Aldrich 23 ®) A7, SHEE >99. 7% o B # TC 1 SR BV BE AR 7 15, SE 58
i P B EC A 1. 28 o/ L AR, FEFIZE IR K R B 10 me/ L YRR, BB A BE 4 1 R SRR I T BR S
I R 7K K LT ) ST e TR B VAR o ST 3 PRI B 6 MR EERBEE, 4351 /2 20,40 .,80,160 320 pg/L #l
640 wg/L, 75 % — 25 | B A — NPT R ( BhE ) X BR (IR & &5 640 ng/L REHS S EHRF, AN
0. 5%0) o SE56 v fd F ) Z2 RIBRIBE B I TEARESE B 254 T 285 3 AROIHE AR 585 BT ™= i 4l . SEBRAE S50 ml Y
PR AT, BB A 10 MR < 12h AMAfae: R/ —BU 2l 50 ml Pl (&% BN 1.0 x
10°cells/mL {2 FAR%/INERBE) o SEIRTFIRJG , 55 K G I WEE T B Hebh i 2 B 7R A2 15 B BT P24
TRBL, Ko A7 B AR B 2 T4 O PR v B 46 50% 357 e Fie i A W9 ( P& 5 BE 7 1. 0 x 10°cells/mL f) 2
HZ/NKEE) o SLIRIFLEBITA LI MALTRIC TS . 2l MR FE T U558 T WL 0L Bk oA
T FRI 7 S AT B (P AR 3256 5 HBRHMUTT 1R 758 — & ORI, Pt A At B [RIAE Oy ik gk s R 8 , AT 7 — MK
(F1R) HArRSEH; 2 F1 A5 — 5 DRI FHR IR BBy ukpk i g R gk sk B 8%, 47+ —A(F2 ) AR
SLH .
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HARER] (T) : MGEAR H A= IR AR B2 7 i et 1]

A=A HIERAE (e, ) s HEA X W3 AT 573t BB 5 224K B ] A A T HE 5

WEER R (r,,) AR E SR T BRI K R, r, MK T B RN AL EARYE 7 2
Yl,me ™ =1,7E Excel Hifiad iAB RS
1.4 BARMGTHESHT

fifi F SPSS A3k 4, R FIEA R R J5 224347 (One-Way ANOVA) Kl 3¢ FGFRIXT 3 MR Z I BRIE 18 & LE A
REHESER , R FZ E R (LSD K% ) 43 B 4 vk BE 4 5 0 BRAH H] 1 22 57 B3
2 BERE55WH
2.1 3 MR ERIBEIE RIS R R

TR BE P SE R 3 AMHAR 2 RIS B A a A B R I & 1 iR . iRl I, 76 3 A
AR, M3 ERFIVE BN 320 pe/L 1 640 pg/L B, 25 FIHRRE 88 i S5 1< A7 1 ) [E) e 0, B ARy 9d 01 8d, F1 AR
Jg 14d F16d,F2 £ 12d F18d, ZRIBEEERLE 80 ne/L ¥R T MR KGR &K, N 24d, 5 G %F
FRAH ] 5 {5 S BRFE T [B] e 7, 936 4 Ko F1ARTE 20 pg/L 1 40 we/L T S A7 & I R] AR R] , 2 19d 5 T
£ 80 pg/L N B AAIE B (B8 , O 15d, F2 fR7E 40 pg/L T RKAER &K, Jy 23d, 5 B4
AHIAL 7E 20 we/L 180 pg/L T B AKAFIEHSEIAAIR], 2 21d; 7E 80 we/L N 45 i BLFE T i B [B] 2 BT A Mk
BETEBK, BE 13 X,

75 [ % BRZAUF IR T BRAHAH EL, 25 VR BE 2 v 1) 22 SR I TR B AR50 — A B 7 e v e 1 0 ) A X 3
B s T F1 4RSS — A2 5 R v e B 0 st TR S SR Mk B R 320 g/ 1 640 pg/L B 4 B @ FER . 320pg/L
I Z RIS 7% F2 A58 — 28 3 1w 0 1 B A s 1) 0 2 | BR AL D, L % vk B 4 N Bh v SR 4 o 2 )
BRIE R F2 AR5 — A R e 0 LAY B[R] 34 Tk B 4
2.2 3NMHREHBE RN EMRTITHSH

BHR T ZMTEER BN, SORFIVREE XS 3 AR 2 IR 3 0 A A i 28 e AR AR 8 AR B ] AR B Y
B R RIGH BEFW (P <0.05),

Lzs BT A AH B, 0. 5% TR X 2 R AR IR BB R & £ R AT SERA BENZ M (P >
0.05) ; ¥ F 80 weg/L ML BEREIL T ZHEE R R EMPHEMGEAEEE(P <0.05) , KERT
160 pg/L 3L RHK BESE T 2R R ER MRS [ (P <0.05) , AR T F B N B K F (P <0.05)
(£1),

5575 [ HRAH EL , 0. 5 %o PRITER A1 45 YR BE 1 338050 B PR T S RIIE & F1 RPN B KR (P <
0.05) VB F 40 pg/L LRI BERELT F1 AR A HIZE(P <0.05) ,20 peg/L 180 ~640 pg/L 3L
PR BERR T F1 AR AFEF (P <0.05) ,320 png/L #1640 pg/L LG BEAE T F1L AR AR [
(P<0.05) (% 1),

s xf BAAAH 0. 5% PR LA X B 40 we/L 1 320 we/L AMNTAWE RN BERE T 2 HEE
& F2 ARAFhEE I B K R (P <0.05) ,160 ~640 pe/L 13 B &85 T F2 AR5 A A B At AR e a] (P
<0.05),160 pg/L 1640 pg/L 3L BERERT F2 RAEAERERE(P <0.05) (% 1),

BTSRRI B A SORFRIVR BV B Y, B F2 ARFP B B3 K 2 (r,) (P >0.05) 4,3 A4~
R R WL T IE & e R SH 53000 E 2 &% (P <0.01) (B 2),
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W 7353 Survivorship & A Fecundity
P F1 F2
1.04 SExE 120 109 AN 20 1.09 X ] 20
0.8 Blank cont. ] 15 08 - Blank cont. { 15 0.8 Blank cont] 15
0.6 - 0.6 - 0.6 [~
04 I 10 04 | 10 04 I <1 10
0.2 02 5 02 15
000 > 0 0 0 0
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
1.0 AR 120 1.0 PEAEE 720 1.0 Pl 7 20
0.8 Acet. cont. _| 15 08 [~ Acet.cont. { 15 0.8 Acet. cont. 15
0.6 - 0.6 [ | 0.6 [
04| 0 o4t 0 o4t 10
02 5 02 |- 15 02 5
0 0 o ' 0 0 0
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25

TRIEH Age-specific survivorship (X 100%)

0 5 100 15 20 25

HHA Age-specific fecunidty (offspring/female/d)

160 pg/L 20
—H 15
4 10

15
L 0

0 5 10 15 20 25 20 25
320 pg/L 20 320 pg/ly 20
- 15 - 15
- 10 -4 10

15 45

| 0 | | 0

20 25 15 20 25
640ug/L— 20 1.0-4 640pg/L- 20 640pg/L 20
115 0.8 415 15

0.6
410 -4 10 -1 10
0.4

15 02 15 15

| | | 0 0 | | | | 0 | | 0

10 15 20 25 0 5 10 15 20 25 15 20 25

34350 1] Culture time (d)

B REETARFEUREE(pg/L) IR ESE 3 IR S RIBRBE G R H AR

Fig. 1 Age-specific survivorship and fecundity of three successive generations of M. macrocopa exposed to different concentrations (g/L) of aldrin
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Fig. 2 The relationships between life expectancy at birth (e, ), net reproductive rate (R, ), generation time (T) and intrinsic rate of population

increase (r,,) of three successive generations of Moina macrocopa and aldrin concentrations(x, pg/L)

T F1LAREES 3 B MARRF B P72 R BORE A K/ Chu 260 b 2% SRR X 2 BRI 78 () B LA
RN R, FLJR R AT RESE 40 LA IR o #h SE 8 SR IR, 2E T 0 B AR BE R Y. AW A, 5= BX R4 M
EE, 0. 5%o ) PR Xt 22 BRI IR BB A A R S B0 0 8.2 B ), (H A B35 IR T IR F1ACRAP
WEDE R IR T 2RI F2 (ORI N BEE K&

L4 NIk, AR ZSHH AR ST BB S USSR ATR B R TSR P 2 3 & B e m R
W R 2 BUK A5 e it 2 R TR A 7T AR T RIRR RIS K B B35 I I /R . Wong! ™ B 9T R I, VWK BE
N 1.0 pg/L B AR [l 2 RUBRAR 8 (77 18 3R P 39 7 AP 272 4 (R B B 3 R, 10 /L B9 —IRR 8 25 1
PN TR A5 11 %78 ; Chuah 2517 BT R ,0. 002 me/L (9B A B3 FRAR T 2 RUBRIE ¥ (9°F- 1 75 6 8 AT 4R
AR AZE KRR SHARIER, AP0 B R T 80 neg/L KL B &AL T 2 RBR IR E AU
He A A A T IR T 2 AR TR A 1R AR B P B R AR, B T T IR S BT R
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B,0.1 pg/L A1 pe/L i B-7N/N/NEAK 8,16 pg/L 140 pg/L i) DDT #R 2 & 4R = T 2 RIBRI IR A
NI R R, LS B-7N7875 DDT [AJEA PLEAR B, =& X SRR AN KRR T EA
AT B R E S BN ER REFHE—P 5.

*®1 RETARREXAABRPELEI MRSHBRRBNEGHE (¢) HEEREE(R)) HMREE(T) BB ABERKE(,) CEHHE
+ FRifEIR)
Table 1 Life expectancy at birth (¢,) , net reproductive rate (R, ) , generation time ( 7) and intrinsic rate of population increase (r,,) of three

successive generations of Moina macrocopa exposed to different concentrations (g/L) of aldrin (M +SE)

At W (/L) A AR et FRE PR
Generation Concentration e (d) R, (ind. ) T (d) r,(17d)
P 23 1 Blank 13.60 +1.89 61.03 +9.79 8.24+1.24 0.8809 +0.0148
PAFH Acetone 13.43 +1.17 64.31 +6.23 8.66 +0.65 0.8884 +0.0155
20 12.63 +0.15 54.14 +2.88 8.13 +0.38 0.8306 +0. 0286
40 12.97 +0.12 56.22 +6.44 8.28 +0.83 0.7973 £0.0071
80 14.30 +1.02 62.71 +5.94 9.01 +£0.58 0.8094 +0. 0365
160 9.10 £0.55* 41.63 £2.40* 6.84 +0.25 0.8072 +0.0094
320 4.90+£0.00* 15.39 +1.97* 4.08 £0.07* 0.6758 +0.0225 *
640 4.93£0.34* 11.81 £5.56* 4.49 £0.12* 0.4958 +0. 1366 *
F1 23 1 Blank 14.63 +0.49 65.37 +3.05 7.86 £0.29 0.9342 +0.0042
PAT Acetone 13.60 +0.53 66.91 +4.83 8.83 +0.14 0. 8447 +0.0074 *
20 13.40 +0.76 52.55+2.30* 7.71 £0.46 0.8318 +0.0148 *
40 13.40 +0.06 55.22 +0.92 8.25 +0.16 0.8222 +0.0180 "
80 12.67 +0.35* 52.39+£2.29* 7.46 £0.23 0.8283 +0.0126 *
160 10.53 £0.45* 42.54 £2.96* 6.83 +0.10 0.7924 +0.0135*
320 6.83+£0.96* 27.85+£6.22* 6.20 £0.75* 0.6663 £0.0572 *
640 4.77 £0.07* 14.48 +0.76 3.90 £0.06 * 0.7223 £0.0121*
F2 25 Blank 16.20 +0.86 63.96 +2.01 8.96 £0.45 0.7907 +0.0059
PAT Acetone 15.33 +1.01 62.12 +3.08 8.34+1.24 0.9116 +0.0170 *
20 15.30 +1.31 57.88 +4.20 8.52+1.19 0.8792 +0.0031 *
40 15.23 +1.24 59.99 +5.10 9.00 £1.32 0.8322 +0.0101
80 15.47 £0.35 63.51 +2.15 8.43 £0.29 0.8591 +0.0035 *
160 11.57 +0.57* 51.38 +0.91°* 7.09 £0.13* 0.8578 +0.0070 *
320 9.33+£0.44* 62.66 +7.91 6.41 £0.53* 0.7561 +0.0006
640 5.72£0.31* 29.06 +1.68 * 4.18 £0.45* 0.8784 +0.0399 *

w Hog X B4 A A B 3522 5 Significantly different from the blank controls (P <0.05)

Sanchez %MV KEIE MM F1AREE | 55 FIL RS 3 S SR BT kP ;21d J5,F1 RE 3 55 1L
SRR FLARER 12 M B 58U FL 28 188 AR P B0 K RAE “ R R T 0. 75 ng/L i i 35 %
%, T F1AGSE 3 58 BRI 9 B0 R RIEWRBEIA 0. Ing/L I8 B E AR, ABFFEH,320 ~ 640 peg/L #3345
BEVEART ZRIBB R AACHIFIRE A B R, BT W R A S0 B 3 IR T BRI FL AR AR Py BT
B HRTER T 40 weg/L A 320 pg/L ANHARWR B RGN BE RS T 2SRRI E F2 RN g K&K,
BEAh, W B T 40ng/L BSE ST BB 404 T 2 RIBRIRE F1 AU E AT, 20 ne/L Al 80 ~ 640 ng/L 30K
FBERRAR T ZRIBEIEE F1LARHEEFI R, T 160 ~640 pg/L i3 R B4 T 2B E F2 R4
HAEE,160 pg/L 1640 pe/L B3 ERGH B EFEAR T 2RI E P2 A AR, N, AMRERFEET
Sanchez % 5 S RANR AIBF ST 516 , BIER 58 T35 ey v 1) S5 IR IL VR K B0 — B, B AR OB 15 ¢
Y3t E G AR SE R . Marcial %A 7E BAR S b B RS RISl W R SL R R T IRBE TS 4
), R AU ST B B8 TR M EHA T R RS R KRR AP RS RIELT
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Marcial %" f9HfEit o WAL, 24 LAFRER Py BEHE K S N8 bR A , ZRUBRIE IR F1 AR S0 0 SUs s F-RHR
Fernandez %'/ 5 Ferrando 2% BT A N RIRE Py BEHS 4 8 MM R A% S ok K B (AR MR v BBy
Miinzinger'** A S 454 K B R AR PO B K SRR R0 2 KBRS RIS Y (9 —FISE BT ABFIT o, — & WK BE 1K)
3G B AR T 2 R ARACA F1 AP P BOE KR X 805 3G B PR IR 6 T — e W
HSGEGH BE IR R T 2RI F2 AR R Py B0 KRR A A et — 2 5E
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