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Pb** iREFELXEYWEEX LR X
EHREITFESHZ M

X T EMET R B, OMB,R A,WKE

(CEBITE RS BB, ZRAE R YIRS S E2E RE R IR ZROEH  241000)

WE R 48 h B HEFRHRRMR T Pb* X ZHIBIE % (Moina macrocopa) ) 48 h-LCqy {8 , R FIA Ay RIAB 7 ¥54E 0.5 x 10°,
1.0 x 10° 2. 0 x 10° 40/ mL ) 4HE M ( Scenedesmus obliquus ) 27 B FHFFY T ¥R 2 0.2.0.4.0.6.0.8.1.0 mg/L ] Pb** X £
IR R A R F SR, S5 RER,Pb* X 2 RIEHE % 48 h-LCy fH4 10.5 mg/L, S&EYHE TR BAME,
BT 0.5x10°.1.0 x 10°4ffl/mL F 0. 2mg/L ) Pb** BEFEK T ZHIBBIEM 4 A ,0.5 x 10° MM/ mL M EWHE T
0.4mg/L f) Pb** BERE T ZHIBM R A G AT 0.4 —0.8 mg/L ) Pb** B E4R T T AEF A BUE KA1 BB MR EER) Pb*°
BERE T ZRIRE R A, R T AR BT RMME NI KR, HEE|SYEENT S, e R a A
B 2R B FEARAY Pb VR B B MR RAORE3 B Attt i 1E) SB35 45 48 10 Pb” R BIE N E AR S P WRE BYHE
PABEATIR 3 AR % 2 RIBRAE R & B A M RA IS BE BEME W (P < 0.05), 0.5x10°.1.0 x 10° cells/mL
BYEET P YRS SRS RN & ARG F SRR A BRI RS K5 ;2.0 x 10° cells/mL &4 % B

Pb>* -5 Z0 AR I 0 A0 A A B9 A B SRR AR TSR R34 B O BN S R o 25 TR I IR A AR A 28 @_&JﬁKﬂJ
B K SRR PO 15 Y BUR M R B A R A& 25 57

KW YW PR SHIMRIE RE 480 L BBOEHE AR A ITHE SR

Effects of lead concentration and algal density on life table demography of Moina

macrocopa

LIU Ning, XI Yilong™ , SHEN Peng, YANG Sheng, SONG Xin, SUN Tianbao
Provincial Key Laboratory of Biotic Environment and Ecological Safety in Anhui, College of Life Sciences, Anhui Normal University; Wuhu 241000, China

Abstract; The 48 h-LC,, of Pb’* to M. macrocopa was determined by an acute toxicity test, and the effects of different
concentrations (0.2, 0.4, 0.6, 0.8 and 1.0 mg/L) of Pb’" at three densities (0.5 x 10°, 1.0 x 10°, 2.0 x 10°cells/
mL) of algae Scenedesmus obliquus on life table demography of M. macrocopa was studied by a life table experiment. The
result showed that the 48 h-LC,, of Pb’ to M. macrocopa was 10.5 mg/L. Compared with the controls at every algal
concentrations, except that Pb**at 0.2 mg/L prolonged significantly the life expectancy at birth of M. macrocopa cultured
at the algal densities of 0.5 x 10° and 1.0 x 10°cells/mL, and Pb** at 0.4 mg/L increased the net reproductive rate and
Pb’*at 0.4 —0.8 mg/L increased the intrinsic rate of population growth of the animals cultured at the algal density of 0.5
x 10°cells/mL, Pb’* at higher concentrations shortened the life expectancy at birth, decreased the gross reproductive rate,
the net reproductive rate and the intrinsic rate of population growth. With the rise of the algal density, the threshold of Pb**
concentration decreasing the gross reproductive rate and the net reproductive rate had a decline tendency, but the reverse

was also true for that shortening the generation time. Pb’" concentration, algal density, and their interactions had
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significant effects on all the life table demography of M. macrocopa (P <0.05). When the algal densities were 0.5 x 10°
and 1.0 x 10°cells/mL, there were significant dose-effect relationships between Pb’* concentration and each of all the life
table demography. When the algal density was 2. 0 x 10° cells/mL, there were dose-effect relationships between Pb**
concentration and the life expectancy at birth, the gross reproductive rate as well as the net reproductive rate. The life
expectancy at birth, the net reproductive rate and the intrinsic rate of population increase of M. macrocopa had different

sensitivities to Pb’>* pollution with different food densities.

Key Words; algae density; Pb’* concentration; Moina macrocopa; 48 h-LCy, ; life table demography

BEE 44 T AEFRIE LR, TYEFEYPHESBS T REH L . XREFEYAUG B
g, T EL KPR s AR T T M EE , HE TR B K A LR AR S B . TS R A S A R+
SAFETE , TS P A KIS TE K R AR B, T X 7K R0 s RS e , AR K AR A e e B . B
R E RN B —FENE/NNESE X HEH BB 4B R SERK R A B & 1 L [EH EC,,
(8 B AR T ALK BOA R K BR8P R f 26 BRI 2RSS ) A K sl B Y

B KRR ES R —R P, 72 BT S REES Rk e b A i
HBRA o BRI E MR SR — 2 YR R (IR T84k A2 M A HESh M S )
FAEA R 2 (AR pH 8 R B R ISR %) M m ™ . h TR A AR SRR A
FERE SRR VENA SR RE A, B N A TEERE s B AR E GRS F S
FISRIEHK R, AEELSB ISR EYEE" . CATRER RN, E—E YR EEE N, BfLKkE
VIR RE I BEE S5 B T AR S T S B B — e Y R, B (B S B YR R A
,ﬁ,ﬂgﬁﬁ[l,s-m] .

ZRIBIEE (M. macrocopa) F/KIEHEHE WIB AR Y. A TFEZRBEENFZHEY (RHIEES
J& ) MBURRE L, MK AR ZT5 Yent, F SRS R IR R KBS T, A ISk A aE kL, DT 52 ek A=
7=o B, ZE I R el K SRR TV R K HEBCPR HERT , LA 22 I BR A8 738 R 32 38 A ) 9 3 P 1R 06t N AR S —
AEBERRGE . F, AT LARVEME(S. obliquus) N L HIBRIE B EY, I A FRHET P> Xt L5
WIEE I R R R F SR, BRI SEY RS2 R R
1 #REFE
1.1 ZHIBRERRRE 555

SE5% FH 2 FI#RIE 7% R H A< Nagasaki University {508, SCI0 % NAE (25 £ 1) C L BAROGIR KM T 21T B 3%
3%, T F B8 SR IR B, SOk, FEDRE  H HB-4 35 3R B8 55 1 b T 18 B0 K 30 O B A MO , B MRS R &
BRGEE Y . SZIET, M SRR AT USSR . B SRS AR, SRR A5 0.5 x 10° 1.0 x
10°.2.0 x 10° 4D/ mL FR) ARk A Mt 8 , -2 B0 e 22 0 LI 0 2 W
1.2 AW E

S T RS RRES  TP8 22 b3, B =99. 0% o WA #B Rs Rk e B, R B0 AT P 28 1 /K I 31
1.4 ¢/L KR, FEFRZEEK BN 10 mg/L BRHR, T 4°C kAP & BRI 3 d TEH 1 0 SIS i
I e 7K K EL T A R 7 B B R o
1.3 ZME#FHLs

WRIEAK A A YRR 7 1, BRSC st S5 & 100.0.,56.0,32.0.,18.0.,10.0 mg/L 3£ 5 4~ Pb** Y F4A,
BE—AEEAMIBH, FHRE 3 NER RN E AR (GB/T 16310. 1-1996) , KL Bk
B 10 MK/ T 12 h (8 2 I R 4 AT A B 50 mL FSRHBEAR AR, B 50 mL X . X AE
(25 £1) CHIERREEFRAE N BT , B0 ] AR IR, 24 h #0148 h J5 WREEHH 0 B o 2RI & 1)
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FETHRH , ARBHEAT 15 s FAB 0 Akt m0 BT AR 15 Pb” " X S IR 7% (0 /N BBk
BEy 32.0 mg/L, RBOFEWR B s X BRAH . FETSEI BEAl b P& 32.0.28.0.,24.0,20.0.,16.0,12.0.8.0,
4.0 mg/L 3£ 8 4~ PO " IR, B —ME AN BRA, FHRE 3 MNER . URMRETEHTER, AVLREAN
PSR HY Pb** [y 48 h-LCy,
1.4 1EHEFEHRR

I B AR MR R 0.5 x10°.1.0 x 10°.2. 0 x 10°/™ 41 i/ mL; HR4% 2t F tESL 10 45 i 9 LCs, (8
) 1/8—1/100"") 5% 0.2.0.4.0.6.0.8.1.0 mg/L 3£ 5 4~ Pb* " YR EEL; Bik— s Xt BY; B4 3 AF
B, EBAEER0 MR/ T 12 h 4k, LI ERT N 50 mL YRR P 31T, BRI A&
7 AH N % BE A ARHE MR 50 mL AW . LTRSS, & 24 h WAL HIC BB 1 B AFE 16 ORI AR
MRS, ARG B B2 25 mL B A 25 mL R B T Hebei 3R 4k, SLody
SLE R A 2RI N Ik,
1.5 HMRSHHE LHTE

FEEERAEE R (L) BT X FRATF RS MR E 208G e FREEE(m,) 21 X FRHTFY
AR MENE I ARB0 ¥ A FEHE (R,) T8 B — AR vl K 3 AR B 8] ( T) F8 R AR S AR
BFAR AR BT 2 I 1] 5 A= e A R (e, ) 38 HY AR J5 9 IMASF- BB IS 224 i [B] I Al T HE BV AT R (G, ) T8 BEAK
— A i JE AR B R (r, ) FEFPREAEAFE LIRS T MR K K3, r, RS B (B 7E ML TR 1Y
Al FARYE AR Zoe""lxmx = 1, BN BEERSE,
1.6 FdRMZIT 558

K FH SPSS 13. 0 #K{4 0 Excel X & ARG T FSEHITH I . ISR IS B 217 B
PERLS: , XHAFA IES 4010 M2 A8 R FH AL R R ORI R 5 2240 HTFi LSD ZE . A #7543+ ¥ Kaplan-
Meier FRL 520 22 BRI 18 1) 7 X 773 Bsf 18] , I 2307 2% D0 3 2 R Xof L 2L 1) 2 R B V38 190 A 35 B [ ) 22
WEE,
2 ZR5H5MH
2.1 Pb*' ¥RBEX SRR R M At

AR RAEREN, SRR RN TR Pb WERABENR BN XK, FIEFER y =
0.09 +0.03x (R*= 0.9,P < 0.01), Pb** X} ZHIMIE A 48 h-LCs fH 2 10.5 mg/L,95% B f5FRN 6. 1—
18.0 mg/L,
2.2 Pb™* YRPBENF SRR IR A AT A B P R )

3ANEYEET PO BN SRR R IS R B R YA BERNEIN(P < 0.05), 588YH
FETF HXF B AR EL, 76 0.5 x 10/ mL S % T ,0.2.0.4.0.6 mg/L ) Pb>* X 25 5l BRI & A7 15 R
B BER, M 0.8.1.0 mg/L [ Pb** {fi SRIBAR R A FAIE R B3 F ;0.4 mg/L ) Pb* fiff 20 48 7% 1 %
TR BETHE B BWER PO X SR RN B R A BEH, 78 1.0 x 10° NI/ mL &4 5% 5
T,0.2.0.4 mg/L [ Pb** X L2 HIRAE R O A7 35 SR AN EFE R B B E M, 117 0.6.0.8.1.0 mg/L f) Pb** i £
RIS RGBSR B E T, 76 2.0 x 10° i fil/mL B H) % F,0.2.0.4.0. 8 mg/L ) Pb** Xt %
TR IS 7B A A7 SRR B YA, 17 0. 6.1, 0 mg/L ) Pb** {57 22 ] 4L T 3% F) 770 3 BB 3 41K 0. 2 mg/L /)
Pb” " it 2 BRI 7R ) BT R BE A 0. 4—1.0 mg/L (¥ Pb* " (SRR R SR EE FHE(E 1),
2.3 Pb*T RN SR R A LB AR ES B

3ANEYIEET P WREZHIBE RS FEAGERAHFSEHAERENZH(P < 0.05), 5%
BYEEE T M IRAIM 0.5 x 10°M 4/ /mL 4% B T ,0. 2mg/L g Pb** BEEK T ZRIBRIE R M4 A
W1 7 0. 8.1.0 mg/L ¥ Pb** MIAH/Z ;0. 4—1.0 mg/L ) Pb** BEREAN T SRR R MAER R, 4508 T H
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—O— fFER —e— WX

0.5 X 106cells/mL 1.0 X 106cells/mL 2.0 X 106cells/mL
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Fig. 1 Age-specific survivorship and fecundity of M. macrocopa exposed to different concentrations of Pb** at three algal densities

HEAET ] 0. 4 mg/L ) Pb** B354R8 T ZHIBRIE R 19 AR JH R, 107 0. 8..1. 0 mg/L fy Pb** M| #H 7 ;0. 4—0. 8
mg/L ) Pb** BERE T ZHIBHIRM A BEK I, 1.0 x10° cells/mL &4 % E T ,0.2 mg/L ) Pb** BEE
KT ZRIBE R A A i, T 0. 6—1.0 mg/L f#9 Pb*" MIAH/Z ;0. 4—1.0 mg/L iy Pb*" BERER T ZHIFRIE
R R A B AR AR B R 4 T LA ] 50. 8.1, 0 mg/L 9 Pb* " B FHR T 2B R N B K &K
2.0 x10° cells/mL A #)%5H T ,0.8.1.0 mg/L f) Pb** W E 4540 T ZRIBRIR M 4 Ar i, IR T H N B K
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HRIRBLE Ph* " P FEAR T 2 RURRASE R 0 B A F S A AR BB %5 1. 0 me/L 9 Pb” " B3R T 2 IARIE 7%
AR (R 1)
£1 3MAMBETFRRRE PO X S RRRNE SR (o) BETE(Cy) VREME(R,) HRFE(T) MABHEKE(r,) WM

Table 1 Effects of different Pb** concentrations on life expectancy at birth (e¢,) , gross reproductive rate (G, ), net reproductive rate (R,),

generation time (7') and intrinsic rate of population increase (r,,) of M. macrocopa at three algal densities

5 2+
ﬁ(%f(f/ 1;*; mgﬁ% HEAE e/d  MAERE Go/A RN Ry/ A HEARATTE 77d AU K /A7
AN/ mL) Pb2+ Life expf:ctancy Gross reproductive Net reproductive Genferatlon Intrinsic rate of
Food density concentrations at birth rate rate time population increase
0.5 0 12.6 = 0.7 128.0 + 6.7 70.6 = 1.7 10.2 + 0.2 0.68 £0.05
0.2 14.7 = 1.0 121.6 + 6.1 79.6 + 2.5 9.5 + 0.2 0.74 £0.02
0.4 14.2 + 0.8 111.0 = 4.7* 84.3 + 4.7" 8.4 +0.2" 0.84 +0.01"
0.6 13.3 = 0.7 88.6 +4.7* 65.8 + 4.8 7.8 +0.3* 0.82+0.03*
0.8 .3 £0.47 75.2 + 6.3* 43.4 + 1.5 6.5 £ 0.2 0.76 +0.02*
1.0 8.1 +£0.4" 58.5 +2.0° 38.0 £1.0* 6.0 + 0.2 0.73 £0.01
1.0 0 12.1 + 0.6 143.3 + 5.0 111.4 + 4.9 7.4 +0.1 1.02 £0.01
0.2 13.5 + 0.6* 127.0 + 6.8 102.1 = 1.5 7.9 £ 0.2 0.97 £0.01
0.4 11.5 £ 0.1 116.5 + 5.8* 838.0 +3.6% 6.9 + 0.2 0.99 +0.02
0.6 10.2 + 0.3 83.8 £3.3" 66.2 + 1.5* 6.3 +0.1" 0.92 £0.02
0.8 8.2 £0.3" 53.3 +5.9*° 34.7 + 4.1* 6.1 +0.1" 0.75+0.06*
1.0 8.9 £0.6" 55.1 +9.7* 37.4 £ 9.4* 6.2 + 0.08* 0.71+0.07 *
2.0 0 11.9 = 0.6 164.9 + 9.3 142.1 = 7.6 7.0 £ 0.5 1.05 £0.05
0.2 11.6 = 0.5 131.5 + 6.0 114.2 = 7.2* 6.9 + 0.2 1.02 £0.02
0.4 11.3 + 0.2 119.6 + 4.9* 9.8 + 1.6" 6.7 = 0.1 1.01 £0.02
0.6 10.6 0.3 105.6 + 1.3* 87.2 £3.1* 6.6 = 0.1 0.96 £0.03
0.8 9.9 + 0.9 93.0 + 3.4* 63.5 + 7.8 7.3 £0.1 0.74 £0.02*
1.0 6.9 +0.6" 86.7 + 10.8" 50.4 + 3.9 5.5 +0.1" 0.68 +0.05*

* Gl — R YT M IR R B (P < 0.05)

KB R T 24T R, Y BE P YR BE AR W34 [R] A 32 B A X 2 R R 1 & E B AR RS
SRR BEREN(P < 0.05)(%K2).

£2 RUEEN P REMSHRERSTIEEMRGITFSHUMNNNERFENTER

Table 2 Two-way analysis on the effects of algal density and Pb>* concentration on the life-table demographic parameters of M. macrocopa

2% Parameters ¥ Source MS SS df F P
e YR E Algal density 13.3 26.7 2 13.9 < 0.01
Pb%* ¥¢ i Pb%* concentrations 38.2 191.1 5 39.7 < 0.01
YR BE x Pb?* ¥k BF Algal density x Pb?* concentration 3.1 31.0 10 3.2 < 0.01
G, AR RE Algal density 2419.9  4839.8 2 21.1 < 0.01
Pb%* ¥ i Pb%* concentrations 8616.5  43082.3 5 75.1 < 0.01
Y BE x Pb?* ¥R BF Algal density x Pb?* concentration ~ 245.8  2457.6 10 2.1 <0.05
R, Y Algal density 3955.5  7910.9 2 59.3 < 0.01
Pb%* ¥¢ i Pb%* concentrations 6740.1  33700.5 5 101.0 < 0.01
Y BEE x Pb?* Yk BE Algal density x Pb?* concentration 454.0 4540.3 10 6.8 < 0.01
T BYHRE Algal density 10.5 21.0 2 89.1 < 0.01
Pb%* ¥k i Pb%* concentrations 7.1 35.5 5 60.2 < 0.01
YR BE x Pb?* ¥k BF Algal density x Pb?* concentration 1.9 18.8 10 15.9 < 0.01
T BYHRE Algal density 0.2 0.3 2 52.3 < 0.01
Pb?* ¥k i Pb%* concentrations 0.06 0.3 5 17.6 < 0.01
YR x Pb?* ¥ Algal density x Pb?* concentration 0.02 0.2 10 6.8 < 0.01
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2.4 POWRESZRIRERS FEEGREHTFHSHRZAMRR

0.5 x 10°F1 1.0 x 10°/M4iffl/mL ¥ BE T, Pb” " WRBE 5 ZRIBRIE R & EE AR F SRR A
BEMFE-RKR; 2.0 x 10°N L/ mL B R T, Pb* Wk BE5 2RI 7 1 £ A28 | B AR F R A
A B R ) 1A B R BB R (£ 3) 6

£3 3NMRYEETSHNEBBNMNEGPE () BEEE(G) HEEE(R,)) JMREE(T) MANEHEKE(r,) 5 PV** RE(X, mg/L)
EHX R
Table 3 The relationships between life expectancy at birth (e, ), gross reproductive rate (G, ), net reproductive rate (R;), generation time

(T) as well as intrinsic rate of population increase (r,,) of M. macrocopa at three algal densities and Pb?* concentrations (X, mg/L)

gj?f“%‘ ;ﬁz‘l/(::;;ity 2% Parameters 5]} J5 7 Regressive equation Y25 Significant test
0.5 e = -3.6X+7.9X +13.1 R>=10.80, P < 0.01
G, Gy= -28.1X>-44.6 X +129.7 R>=10.90, P < 0.01
R, Ry= -80.3 X+ 38.9X + 73.6 R>=10.80, P < 0.01
T T=02X-46X +10.3 R*=0.90, P < 0.01
'm rn= -0.5X+0.5X +0.7 R*=10.60, P < 0.05
1.0 e = -1.5X*-3.3X +12.9 R*=0.70, P < 0.01
G, Gy=4.9X* - 104.1 X +146.8 R*=0.90, P < 0.01
R, Ry= -4.4X>-80.5X + 115.1 R*=0.90, P < 0.01
T T=06X-23X+77 R>=0.70, P < 0.01
T, r,= -0.3X>-0.03X + 1.02 R*=0.80, P < 0.01
2.0 € 6= -6.7X-2.3X +11.7 R>=0.80, P < 0.01
G, Gy=59.2 X - 133.5 X + 161.9 R>=10.90, P < 0.01
R, Ry= 18.3 X* - 107.2 X + 139.6 R*=10.90, P < 0.01
3 iFie

3.1 A AR EUR RN L W B AR B

DB R FE,25C T, Pb** XM M 80 1% ( Ceriodaphnia dubia) | 2% 1% ( Daphnia carinata) 3% 4R 7%
( Daphnia pulex) [) 48 h-LCg, {843 51 77 20. 9 mg/L"™' 0. 4 mg/L'™’ 0. 05 mg/L"™ ;23. 2C T, Pb** X} 1%
(Daphnia sp. ) ) 48 h-LC,, fE (1.9 £0.06) mg/L™ | ABF5EH, 25°C T ,Pb>* %t LRI 1% 1 48 h-LCy, {H
2910.5 mg/L, X £ ZHIBRIE EXT Pb** BOMURRIESR THOM M SR, B35 TREBRMZRBERL., A
FE @ /R%,25°C T, DBP il DDT % 25 i 4 J % ) 48 h-LCs {5} 9.7 mg- L' 1 324. Opg/LI , Ty 1 i
( malathion ) % Z BRI 7% ¥ 48 h-LCy fHH 5. 0—10. Opg/L®! ;26°C , S-47 HL i ( S-methoprene ) X 22 Hll #i i 1%
) 48 h-LCy,fE 4 0.3 mg/L o A HLARTHI & , ABF 90 45 SRR W], FEMIRISARE AOIRE T, Pb? " b S5 MR 928 1)
#P£55 T DBP .DDT  Hranm Al S-H Uk
3.2 QYR BTG YR B R A A AT S R

B X K B & (Daphnia magna) | 25 | #R J5 & | 565 15 °F B #% ( Pleuroxus aduncus ) . & Ik B 1%
( Simocephalus vetulus) 2 S i% ( Ceriodaphnia cornuta ) FIER W £ 7% ( Ceriodaphnia cf. dubia) 25K 25
AR BEYN, FERINBRREE N Y H EE LGN EEES TRRRER, BEET
2.0 x 10°4N4Hffe/mL % 4 4%/NERBE ( Chlorella pyrenoidosa ) i 25 R MR IE 1R A7 16 SRR o ABFFEH,0.5 X
10°AN 4/ mL A AR R 2 R I TR A TS R BB KT 1.0 x 10° 1 2. 0 x 10° /N4 A/ mL R4 A i3, 1
JEWERTEENZER,

REBOTYY B MTF SR EA AR AT BRI E ) PO AR A T 2RI R 77
o (HX4IREE A (25 £2) CHT 5.0 x 10* 4/ mL #92 FAR/NEREET 0. 01 wg/L B L HLERBEA 0. 2 x 10°/~41
i/ mL ()& A% /NERBE T 0.02 mg/L ) Cr** DA J% 0.01 mg/L ) Zn>* 4R EE (26 £2) CH} 1.0 x 10844
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fil/mL ()8 F%/NERIBE T 0.005 F10. 01 mg/L Fy S-Hs s il 247 % 42 31 #R A % 1) A7 35 LA kA 200203 5 2
HER(22 £1)CHF,0.5 x 104 HE/ mL (5 F A2 /NEREE TR 0.2 mg/L 1) — @ ABEAEE (propanil) X A%
MG R IRHE AR . 5 RS AR, AT, 76 0.5 x 10°0 1. 0 x 10°/~4iiid/mL f 434 A Al 5
WET, BARWEE (0.2 mg/L) ) Pb** th BFE K T LRI R A LA E, w0, BRI S Y% B T 5K
B Y5 e SR A A TS o XN 0.5 x 10°A1 1. 0 x 10° />4 g/ mL (434 A= M 8 2 25 4 R
AT HOE B MAE W E F,0.2 mg/L [ Pb** I MEB R 6, 5 S RIS R 0770 28 B35 He
HAER . BEARSEFIA B HE S0 R LA MU T T 1 ARV B2 3350 (aldrin ) 1+ 423 ( chlordecone ) Xif %6
HETEEY AR BERRIERT . MEaYHEMSEREYREAN T EZHRERNAE TR
B TR R BE 15 G0 2 RIBR ISV T B R E A 26

3.3 QYR BTG YR B RS A S B S e

AR SR R 1 B B R TR 2 IR R SN T B B AR | A O I ST ISR P S R A A
R BT R BEMAR Y . RSP R B, % E N 0.5 x 101 4.0 x 10° /N4 ffl/mL {2 (1 4% /N ER 3
5 2 R IR ) ST R B R T 0 1.0 x 10° A1 2. 0 x 10° M4/ mL (972 (/N ERBES . SEARMUAY
B AT 3 AN R4 2 8], 7E (0. 5—2.0) x 10°/N4ilfid/mL i B P9 , B2 4 A W e 25 8 A i T 5, 25 TR
JE R ) B (A AR TR S ) B A I R . FEE RN, BRI S A R T 2RI BRI R
B Z MR A TAE, NIMERE T ENEREE,

REBOZ Y BAS M E R AR B A AR 0 ; A BT, Pb? " 5 4 Bk AR F T 2 IR IR &
5, (H(25 £2) CHT 0.2 x 10844 e/ mL (8 FIAZ/NERIET 20 pe/L i Cr** (22 £1)CHF 0.5 x 10° /4
i/ mL §)7E A% /NKBE T 0.001.,0.01.0. 1 pwg/L [ — 4K ( Diazinon) | (26 +2) CH} 0.4 x 10° /N2 ffl/mL [
BHEB/NERBET 5 A1 10 pg/L 9 S HREE (25 £1) CH 1.0 x 10° N/ mL fE FAR%/NEREE T 1.8.16.32,
40 pe/L i DDT 3 B R8T SRR G A g R 22027 ARBFgE e, (25 £1) CHF 0.5 x 104/
mL FEVEMEE T 0.4 mg/L ) Pb** X SRIBIR R AL s Rt LA SRR (B RS B EE N TR, HR
PHEFHEK . BMEE BYHERTHRE X SR HE R LR B EMHIER K P> W E R, X 5 BYE
FEFN Pb** ¥k BEXT IR R M R S R B B E S HAE A .

3.4 QYR RS YR BT A SR B K

50.5 x 10°/M4iffs/mL f98 FAZ/NERBEFI L, 1.0 x 10°.2. 0 x 10° N4l /mL 12 /N ERBEA FI T2
TR R O RP A K 5 SHAR IR, AT 3 X IR 2 18], 1. 0 x 10° A1 2. 0 x 10°/~4H ffl/mL (444
W B T SRR RO NN KR LR ENER BB ERT 0.5 x 10° 41 H/mL )44 5%
ETF.

REHOE YWyl M IR B K s AR BFFE P, 1. 0 x 10° A4/ mL (b M BE T, 57 MR & (0. 8—
1.0 mg/L) ) Pb** B EFRARK T 25 IR AR 3% (R P9 B3R 4 3652, 0 x 10° N4/ mL f) A A 3E R ,0. 8 mg/L
) Pb** th B AR T SRR RN RN B KR, R, EAREER, (25 +1)CF,5000 pg/L HI4F
K HBR_TH(DBP) BEIRE T SR BN R A EDE KR SHALKE, ABF5EH,0.5 x10°4
0/ mL &% B F,0. 4—0. 8 mg/L ) Pb>* th B 35 4R 5 T £ i 4 I 3% ) Al B P9 B2 3 K 3R, Bertarm I
Hart"™*) % Bl , A F 2 O RRE A B0 K 3R SR B 52 B — A0S B BT = IR i . ASBF5E H,0. 5 x 10°4~41
i/ mL B R 0.8 mg/L f) Pb** fi ZHIBRAR R A 55 — R S8 B B =4 A BB E 5 T 1.0 x 10°.2. 0 X
10°AN A/ mL f 4% B R, X AT BB JE 0.5 x 10°4N 41 Hil/mL &% BT 0.8 mg/L f) Pb** i 22 il ¥ 2%
FIFPEE N B KRB EH T 1.0 x10°.2. 0 x 10°MHf/mL &Y% T M FEEER,

3.5 A[FISEIRA S U

R FEE0.08 mg/L Cd** w1 6h FLHIBRIEE, HoA A% T 35% ; M AR FEE £, 53] 65% ;

HILHEHSHO Cd* 5 i BURYE LL7E I S 3R o 9 B K R e o B R BRI HE 47 , BETE AR
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(VR BE T Wl s DBP 3 2RISR IR AR K A0 o AT R B, 2 RUBR IR 11 A A 9 2 e R T
MM BRI P 15 R BB R B B EN A RS 25 . ERIMEWEE (0.5 x 10°/4i i/
mL) T, Z RIBAE R 0 A= A I ZE XS P 15 e ) SRR A 388 T 05 A L0 0 P B K 6 T )5 0 3 1 UK A A 04 5
FEF SRR AL (1.0 x 10° M/ mL) T, 2 RIBRIE TR 9 A= A 28 | e B 30 0 A BB R0 L2 15 e 9 A
JRHER U T W TER R I BT BE (2. 0 x 10° M4/ mL) T, 8 AR IR VR e AR T R0 Pb™ 35 % (i SRR B

THE

RN B KR TG P B UEEAR
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