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ELRERET HUETANANNIARE (Dophnia magna Straus) {75 KT
Mo

12 25°C i, DLCBRAS iR A FETAR A, RN (LR R T XA 48 SN LCyp JLH: 959%
BIfERRG 1.32£0.30ppm, DIFETE A R MR BHEAR 48, ROE SR BLIREE (NOEC) 24 150
ppb, BRI MIKEE (LOEC) 2y 200ppb, H N FIET-7E 0.11—0.15 Z[H], NEIHERES
(rm) R GRRHIHRAR RPN IR EE TR R AR E 500pb 2f BB B Mo

AAANRRE BB E R R, B AR A A B & TR
LHE AR I, KK R A R B B BB TR0 B e FIL /A 7k A e O B, % T
B IR B8 I AR AT R R R E T,

W R KR R B KRR, BN 5 B REUR, BAE 100 B4E A A SR
M BT, WK A R I R RS, B— RRIFRRR A, T
B XSRSt MR AT 72, i s R e T b R 07 9%
2R R, H N, MK GG X Fe KA (Daphnia magna Straus)
BERS AR L, EEME DD HRFNOK B R RS TR
B MK T F 20 T M IR MO e

R ESEES KBTI, EARARE (1962) P kT RTI %o HHEAA
AR ES OB, EE I, Marida % (1958) PR B R A AL B (Daphnia
carinata King) HIZEHE, Milicen (1967)1 L T 4 R P A A A ARUBURME , HIFR =
B (1978)82 BFI T &M AN AME 3—6 MAR RS R, EEK, FL%
(1955)% RIS (1956)% {5 AANRK @M A ITIR, fEt R i 3 Bo
RAE FEA MR TF R RIS R, MO R R B R R, Ssh,
Canton (1975)% BFFTAL B fh sk Aot KL B B EZE SR IO BRI G, 7
[P AR AN B AR A R R AR AR SUAMBA A AN KT AEIE (A R AT

BT B e

* AXEREEEEER XM ERERE,BIEA T RER B AR R AFRASHHRE T
e 72— 80,
mEmIEIREa N 198229 A17H,
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L& HRHARERERRETBR, RERHZ 3 MAZEARYIFE, dAa% .
ATRRBHSERFE AN BEROER, & 626 /Nf, EXNRBILHRE 27,825 1 &
LR A /INIKE (Chlorella pyrenoidosa)o  /INERFE FH /K A2 VO S 35558 238 570, SRR BT
JE% 3000 % /43850 5 43, FF RIB W, T B R A e B A il B o i v o e R B SR
X ERNFT L,

2.25% RIKRARAARBAASAARPEERDRS, TG U R KRS & E 1 KR8
RARARARRRNEEA T ER, SREANRAS 13.5%, LlEEEE(FE 63.11%, &
R 12.41%, PItk14.09% FITHk 6.89%), HIRKN PHREMBHNREGEREL, A
ARHEBET K UARBA R, 105 % HHiR-80 ZLALFIELL, e BRBHE M ENR G

3. % HBEHAMNERASEERTE. B, %E 24 /NNDL_EEH, KREmME
6.8—11.0 2235 /F,pH7.0—7.1, QIFEE(EEE) 7.49, B 53 295—310 KR/ E4, AR
AT 0.3294 ppb (Ec A {K 0.1214, 74k 0.0045, Btk 0.1912, T4 0.0123ppb)o 7k
& 25+1°C, FREE 3, 000—3, 300 B)FA] (Ix), 5 RIGIBIFE 9—10 /i,

4. /7% SHEERALDEDLSS REOCKIE KSR ER S BT, SkiRE
F 150 Z=F-Badrek 100 ZAREIR, B 10 A,FHART,BER R, RBERAT T,
BRI 250 ZEFHRAR, B 200 AR, Bi& 5 4 BNERE 3 MBI RBHHE R
E—R, KR I ANERERZER 60—80 FAMAM/EH ., GREEEFERR =L,
HRIFET MR R GEBH. R, £ 10 REXNERK, DARRRAE, 20 X2
JG4—7 RllE—R. REELBKEIESFETIRE,

5. 550 AR RSB A ST E R PR 24 /NEERT 48 /NBFEY LCs K2
H 95% A[EFRE, BHREFABEATM C. W, Uiz BgUINEE £S5 B
BMRENTLHE G A RMAEE, RERSREDTENEREEHNFE.H R, =

[[romeoe ARSFA RIE (R, T D e ibom, = 1 ARRKBERKAED ()

PRI (T) AR T = BRoigr, mimmas (1) AL = o Killo
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zk R
L 2R
AANLAAER) X5 6 26 /ANSHEREY RO R TUERN LCs B E 95% T{ERMT. 24
N4 2.40 £0.40ppm, 48 /INEF2H 1.32 +0.30ppm,
2. 12t EE

(1) f7i&
REBELE 66 NITRZE BRI E R, (EWRE 5—450ppb AT Mk 11
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HiAT, SFHEMAE 15.20£7.36 K (450 ppb) & 46.67£9.68 R A ) Z M (& 1a
Hanf R IEA A A 450ppb 2 REXTIA 32 Ko X ERIRF M 450 ppb 26 REWNRA
67 Ko TEIREE 150ppb F 200ppb 2 [ A AT AU F Mo

ARBARKE TP EaERNOEEE, METHTESITT, SREHAEYNAER
EER(FE 2

Bl RAAFTAXRENAHEFGHEER
Tab. 1 Effect of BHC (as ¥-BHC) on longevities (days) of Daphnia magna

#KE (ppb) EHEm R EE(R)
Concentrations Longevities (mean4SD)
Co}xf}ol 46.67+£9.68
5 46.334:13.27
50 46.00415.62
100 46.674:10.79
150 43.004+13.66
200 23.00+13.73
250 20.134-8.83
300 17.93+7.40
350 18.534+5.58
400 16.2747.57
450 15.204+7.36

2 KUBHEHEGEAAANTRAREPHHFES T
Tab. 2 Analysis of variances of longevity of Daphnia magna Straus at different
BHC (as r-BHC) concentrations

e SR IR BHHE HHEL LM > I
Source of variation D. f. Sum of squares Mean square
BER 164 50,110.93
Total
o
AR 10 30,895.93 3,089.59
Treatment
4 iy
,EW;E‘%E 154 19,215.00 124.77
Group
F=24.76 Fo.0s=1.89

P BEE2 ML RMOR KRB — M E 8D KIFRRETI D2 5% K
HOHBERNELR B
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3 BAAATEREPAXVIEHFGEBDHEROILEE
Tab. 3 Comparison of mean longevity of Daphnia magna at different BHC
(as v- BHC) concentrations
B
éggﬂi{ % %-15.20(%-16.27 | %-17.93|%-15.53|%-20.13 | %-23.67 |2-43.00 | X-46.00 | X-46.33 |X-46.67
ntrations
%4 IR 16.67 31.47 | 30.40 | 28.74 | 28.14 | 26.54 | 23.00 | 3.67 0.67 | 0.34 0.00
Control ) CONNCONNCONNCONNCONNCONNCONNCINNCOINNCY!
100 46.67 31.47 | 30.40 | 28.74 | 28.14 | 26.54 | 23.00 | 3.67 | 0.67 | 0.34
) CONNCONIRCHNNCHINCONCON NCON INCON CS)
5 46.33 31.13 | 30.06 | 28.40 | 27.80 | 26.20 | 22.66 | 3.33 | 0.33
<95
&) (+) (+) (+ (+) (+) > | =
; 30.80 | 29.73 | 28.07 | 27.47 | 25.87 | 22.33 | 3.00
50 46.00
(+> (+) (+> (+) | (¥ (+) | (=)
27.80 | 26.73 | 14.26 | 24.47 | 22.87 | 19.33
150 43.00
(+) (+) (+> (+> + (+)
200 2367 8.47 7.40 5.74 | 5.14 | 3.54
(> = (- (=) (=
250 20.15 4.93 3.8 | 2.20 1.60
(= (- (GD) )
3.33 2.26 | 0.60
350 18.53
(- (- (-
5 =2
300 17.93 | 273 | 1.8
(=) (-
400 16.27 1.07
=
450 15.20
T FEIRERBE - ERERAEE,.
D = QS;

0 B EIHEE B2 52 ST AR R0 25 T (5
7E 1D ANLTRAR f = 154 BB T, EEIT 0 ~ 4.64,
Sz CEI BRI = A/124.77/15=2.884

-

D = 4.64 X 2.884 = 13.38

DA 75 fr KRBT 50 A BGE R BGR (3 3) BAERM>D A (13.38) 4
ERPH, MELALBHMBAS 5,50.100 & 150ppb SATREZER; MABAS
200, 250, 300, 350, 400 }% 450ppb HAHPEER,



®3 M EX15Y: = HVAVAVAVS W itT: -k e Dp- Al 263

(2) &K

FEIRKIRBLEE N, EEE S ANIRET S, KA R ZEHENE 1o X
B PR AR B KK 4.12£0.218 22K, 17 450ppb ZHSP R/ 2.43£0.377 283k, #
X B RS HH 20 4.30 252K, 450ppb 20 2.60 &Ko HARS i/ IMAIC RZH 4 3.76 22
K, 450ppb 4120 1.49 22K, FRRAART (R RTik, AiE4E 450ppb WREE P FUIRLCR & KK
1K (2.60 2K ) IBIR AT AL R iR/ KRR (3.76 2K ),

PR E KD

Mecan body-length (mm)

—_

L . . . . .
( 5 o TON 50 g 250 SpU 3500 100 [ou

WREE (ppb)
Concentrations
1 KEENFEHERRERANRBENRAR
Fig. 1 Mean length of Daphnia magna at the end of life at different
BHC (as v-BHC) concentrations.

M A TR BE A AR i 28 (B 2) T DL G HE , Bl 8 O B S W T o (e I B SO B Ak o4
RSB E R o
(R4 AWENEHERENSATEREPHFEHF

s Tab. 4 Analysis of variances of mean body-length of . Daphnia magna at different
BHC7(as v-BHC) concentrations.

EFREIH HoE BHEE IR B H
Source of variation D. f. Sum of squares Mean square
= % 164 58.58
Total
RS
a 10 47.39 4.739
Treatment
4 a5
SR 154 11.19 0.073
Group
F=64.92 Fos=1.85

AR ARFERE T RKMKNEEYE, AL RFEHRTHEDT. NFE 4 5HH
MERTE. BFHZERDERLEHRZESR,
D = 0S; = 4.64 X 4/0.073/15 = 0.324
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Ao ppb
==="150ppb
2 ppb

1.0

250 pph

1.5 300 ppb
330pph
A0 ppb
3.0 PP
130 ppb

EMHRRER)
Mean body-length (mm)

I N R 7 B T R TR T TR
B ES)
Time (days)
82 FRATRBREN KRR KO R L, 15 R 5.

Fig. 2 Effect of BHC (as ¥-BHC) on growth of Daphnia magnra. Fach
curve is based on an initial cohort of 15 animals.

L D B 5 & S B R R A B S B E SR O, RIS 150 54 50, 100 J 150ppb %20 5%
AT BHEER; M 200, 250, 300, 350, 400 J% 450ppb KA G BHARBEER,

(3) &¥E

MBI 3FILLEH, ARANKKEBREBEBRERE, MRANNIKETL2 00ppb DL LK,

w

© r 0
5,000

'E 150 pph
3 SUpph
d 106 pph
g AFRR
= 4,000 Spph
o0

~ 3

— O

\<./ > 3.000b

s 6

g "g‘ 200 pph
I 200

= 3

R e 250pph
[=%
; 1. 000 300pph
=
2 e 350 pph
3 0 ——15upph _
C T 15 200 23 30 35 10 13 M ah 0 ki by dh

RHE(RD

Time (days)
A3 REBREAAANTRRE TEEERRTHREMREAL 15 MR ER = HKITED
Fig. 3 Curves of cumulative production of youngs of Daphniu magna at

different BHC (as *-BHC) concentrations. Fach curve is based on an initial
cohort of 15 animals.
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BEE RIS R EH T Uie 5 RIMEIHEEER (A4 F, B—15 REHEE
B0, UG ETERRER L , N4 5—200ppb IR, T4 5 RABEE, DB

500 130ppb
250
—
0 100 ppb

250
E )
~ 0 350 ppb
E) 250
-~ ‘__Z\/\
0 0 300ppb
W

I
I
=)

250 ppb
250 /\”\
200 ppb
250 \
0 1530 pph
2501 \
v Suppb
530 /\
0 5 Pp]\
e /\
! g
250

Y L N —

U 5 L0 13 20 25 30 35 40 15 50 35 G0 63

different concentrations

FREASHRARHIEERA)

Cumulative production of youngs (numb

KRR )
Time (days)
B4 AUBBEARAARRETFHEBEQISAE 15 MREBH=HEITE)
Fig. 4 Cumulative production of youngs of Daphnia magna every five days

at different BHC (as r-BHC) concentrations. Fach curve is based on an
initial cohort of 15 animals.

#£5 XNEHEEBEAAXNTRARETHH EHH*
Tab. 5 Analysis of variances of [reproduction of Daphnia magna at
different BHC (as +-BHC) concentrations.

TERRR H &# B BHEFX SR b2 ]
Source of variation D. f. Sum of squares Mean square
B % 5 32 11,775,238
Total
o
iﬂ]ETJE‘E? 10 11,205,486 1,120,548
Treatinent
4
ek 22 569,752 25,897
Group
F=43.27 Fo.0s = 2.30

* DA 5 MAR B A EE BT
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BRIRUER T o if0 250ppb DL b &R B2 B 3t I AH s e 7E 8 = A 5 KBk 350ppb ZEEPEA 5
Ko

TESHER (R5) XY, EREALEEEADEER, AERDERR (D EX
903.10) 7R 5—200ppb FIRKEHEXNRATL R EZER, M 250—450ppb LI H 53T B
HETEERS

(4) AEWEKED (r,) RILF RS

FEARNAAERE D, KRB r, REBNNEESIITE 60 SANRNEKEHE KX, r,
Wi/No 50ppb A r,, 0.817 S5XFFAH ,, 0.813 AT, 1M1 100 2 450ppb £ 7, M 0.665 T PEE]

#6 XEEEAARTARETOARERES () REEXEX
Tab. 6 The innate capacity for increase (r,,) and some relevent rates of
Daphnia magna at different BHC (as Y-BHC) concentrations.

R R PIT BE JRIR di 2= AR EICD HR BT B ()
(prb) o ) T (days) R, (per generation’)
bl 0.813 2.254 6.789 249.410

5 0.716 2.046 7.799 266.212
50 0.817 2.264 6.971. 297.390
100 0.665 1.944 8.577 299.917
150 0.629 1.876 9.169 319.586
200 0.585 1.795 8.731 165.257
250 0.549 1.732 ' 8.549 109.246
300 0.499 1.647 8.460 68.128
350 0.293 1.340 11.664 30.492
400 0.241 1.273 13.244 24.334
450 0.131 1.140 13.675 5.998

27 HA3HBHFEITHNAAI A EZN NOEC f1 LOEC
Tab. 7 No-observed-effects concentrations (NOEC,) and Lowest-observed-effects
concentrations (LOEC,) of BHC (as r-BHC) to Daphnia magna.

Tt KR

?.TMT'E.E . NOFEC (ppb) LOEC (ppb)
Toxicity criteria

# i 150 200

Survival

e

% & 150 200

Growth

& # 200 250

Reproduction
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0.131, MJHFREER 2 MR R TE, H2M 100ppb HFBRENRAFER, #
HIETE S (R 2 M 200ppb B A 15 50 RAMZ R,

FEAASAS (LR TE) 3 K BB A SR B R H W A IR TP 5 T, # Parkhurst %
(198 1)U {5 Pl ARG . AR KA T = T e AR ny 3R 38 85 X W 3K B (No-Observed-
Effects Concentration ) (NOEC) FiEg Rt 22K W IR E (Lowest-Observed-Effects Concentration )
(LOEC) % T# 7, NOEC R EIKE 4 150ppb, LOEC 24:200ppb, BWHATE 25°C B, 75
AR AR 1 = FUBRTE 150—200ppb {EEZ N BRUANERRES (r) KHE
JE BRIE SR A 3 R 0 St An o, Wk BIFRTT B 7E 50—100ppb /B, X HEAANEL
WREE D (r.) BEASIRNER, WEHEKIED (7)) 8T HOMERENERE, F£XK
M R ER S (1964)9 R EWE THELBRONIIRE D, BET-AENEN
FEES L XA S RAE KSR EERBEA Ao Mount 1 Stephan (1967)0% 42
HTHEREE AR, AESTHRE ZMOE 2R ERD TLm &, RIFEH N AR T
BATRAEAF BT R AN ARERON AETA 011015, HYUNEHKE )
() 4858, W BZHIE T2 0.038—0.077,

g R R, FENAE KW/ R A FE TR PR EUREE , BRUSER Mo 7. 2,
T % 3 MERNEAGUR, MR (R,) S7EHE  ERKABURMEHEEM.

R HARARARR KA F L E RO s iR, 737575 0.5ppm A EHFH S8Ry
HIEE,10ppm RIFERIEH R E N0 T T SR IR 25 R R WL, ik 6.5 B IR E0.5 %
PR, B L 1 ppm 3K BEIN, Xt KT 2E Zo ¥ (Daphnia pulex )17 R B TERP BATHIR
Wk RO B LR o Sanders %5 (1966)% A4k S (lindane) 7 B A T S FMEIRR, 5
YR PN SEZ 48 /NE ECse 24 460ppb (60°F )5 X EE TR EIR (Simocephalus  serrulatus)
B 48 /NI ECs 24 880ppb (70°F ) X 5IATIT X FELEAIRIE R (48 /K TLmfE
2 400ppb, 26+2°C) EBEEHEY, ARiME T _ LR H R R AGR R Hb 4 H
SR ATX R AER,ET TR, BaMERRSGREFEUTE RS, XUEERITA
B AT RIbR M OO R LB ED) RIFB xo WABWEINE 25, EELRH AT 25 L
Bk, FT LA LU (R B B 0SB o bR, LCs [EMb FTAEEfR/NEE, Canton % (1975)1% fiff 5%
o RARARASAK KBIRIOEM, MESRE, BRAME LCy El:l:ﬁiﬁififif?d\%g > (BAB AT
—E T, LM R,

2 % X M
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ECOLOGICAL EFFECTS OF BHC ON DAPHNIA
MAGNA STRAUS

Zhuang Dehui, Liang Yanling and Sun Meijuan
(Institute <of Hydrobiology, Academia Sinica)

Abstract

The ecological effects of BHC on Daphnia 17agna were tested with short-term and long-
term, whole life-span, experiments. Daphnia inagna, derived from a pure strain and aged
6 + 6 hours, were exposed to 5—450 ug/l of BHC (as v -BHC) at 25 + 1°C with 9—
10 h daily lighting (3000—3300 lux). Chlorella pyrenoidosa were provided for the animals
during the experiments. To assess the effects of the pesticide, ecological parameters with
reference to the survival, for which death was defined as the cessation of heartbeat rather
than the immobility, growth and reproduction of the animals were estimated. The innate
capacity for increase (r,, ) of each treatment was calculated as well.

The LCs of BHC to 6 = 6 h old D. magna were estimated to be 240 =+ 0.40 pg/lfor
24 hours and 1.32 £ 0.30 ug/! for 48 hours. In long-term tests, both specific longevity
and mean body-length of the animals were found to be hardly effected by BHC if its con-
centration was not higher than 150 pg/l. Somewhat different responses were observed in
the reproduction, on which effects of the pesticide were significant at concentrations over
200 ug/l. Considering these three criteria as a whole, the no-observed-effects concentrations
(NOECs) wete justified as 150 ppb and the lowest-observed-effects concentrations
(LOECs) were 200 ppb. The application factors were determined within the range of
0.11-—0.15. As to the innate capacity for increase, significant effects of BHC were found
at 50 pg/l level and, therefore, this parameter is regarded as a more sensitive index for
the toxicological assessments.



