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HCH)M BRI p R AKZ (Aearsia ronsa) Mpth WKL GRBRE, WHTAE
LN B R G BA RO RE RRER RV, v-HCH X HRGEAKRKI6h LC,W 17pg/L,
% v-HCH yREEX 3pe/L B, ~SIB AR EH . EEMRARRARP, Y »-HCH REX
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tonsa (APHA, 1981), Nisocra spinipes™ SEutiERHE R IRARIRET BERRBM L
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32 10.8mg B9 v-HCH (4% 99.9%) ¥ET 0.22ml RERH, Iid##EKE L7
KRB ERTABED(4°C), HEEARERER, RFH Varian 3500 HSMHEE
Tl v-HCH BJIREL
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A 96h K KIRE, BA 200ml RO, B R GEKE 5, MEEL
Hu#% (Rhodomonas baltica) {HEL 10 000Cells/ml, 7v-HCH RZBERENGMNEYA, 1,
2.4,3.8,10,24,30 f1 100pg/L, RBEAFITH, RN EMHE 24h BHRRARE—K,
HIDFEMRFE T, AR EHRG, AREFEAR ST ECRH 96h LCso

4. I il e

R FIAET, RB WL LR 2—3d HEFF, BR T ROERRIBLEELN 5 X
10'Cells/ml), DIRIERBFF BT, RIF MRS IR,

REalRRAER, RERBIREN S EA,1,3,10 1 30pg/L, GMARER 4
A 300ml W E B ENHERAR. SRR BERBAOBEEIZKSGEKE 5 4, R
2 3—4 B, MBI 5 X 10* Cells/ml, AJGAMPEMEMERD, HEET, B
FiERZE(8C)hAIEFRE# E, 5 E0 0.5r/min, #FE 24h, EMRRHE—K, HRE&
RBANT T RE, REHER, BERPTHRBREEATE L TRERS. ¥&
ERAPER AR, RREEHEELERRE (180pm) RAIKE/NCHMA BB
FMer, WEHICRETE. 755 KR B IERE B ARG H R R A s
MR, R TIRE. FHEERETERE (40pm) HAIEEUET 414 FHAKMA
NIRRT EA LB S SRBEE (LIS) #ARe, SHAMIBRESR,. EEEHERNS
TR IR LA BE (BRIET iR ) BEAT IR

REEHEAT 96h, ITEBH L RBHATENEHENDRGEKEEROFELH IR, H
DLt B P BB O B 43 BGR Ro

5. £ AR

RIAE 4 4 0L i A R REBEOBIMG#T. vHCH WRBREANNRA,
1,3 10pg/Lo TEEBMNABRMPBAKXRL 1 FNF=HEIN, 48h FIMA KB IE
5X10'Cells/ml, REFHAT 24d, FEHEGMREAEHEME 3K, K L fin LIS B
Bo REEBEEMBETH AT AEMT . ZEHRERKETNIR. BXRBREE, XK
MRS EMA IL MiRBK, ERRERERDEENERKE (8 TAL it
BAEE) , EMARB R EFLRE, FHIEE 5x10' Cells/ml, 3NEHGE, YUY E
KEFEERE R OB IFER, BMEMNMABMP St 20 Mk p R
K&, BINEREAT 48h (U Btk P INAL , 5 IR

e RBRRERE, RAFEZMTERLRENZREASHRAERN B EH,

. EHE R

L Akl

RBREREHERBE v-HCH MiHKRYEAE 96h LCyw 4 17pg/L (B 1), XK
HIET-HA 0,

2. TRl

RERER (R 1RV, i v-HCH REAFRIHR Y EKRN IR HA
o 3ug/LIRBEHLE 72h LUK 10pg /LKA ShTHESHBEA TR EEZ R
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(P < 0.05),3ug/LIREAL T2h BDHRK, A RARN 71.5%, MERHEIIRE, 304g/L
BREHANFINRIERRK, MEANZRMR
Ko HERAZKEAPHIECELH,
Sy 7= IR B R AR R D B T O M K K
HEAHN, HRABRERRSH AL
Bo

. &S AKMRE

RBERIR 2, HRGEAKERNE
KUGKERR, THHERPA 2R RS
P AR BR A 5 Sk 4o

M 2\ DEH, E&RBREAS,
MEF gtk 1 HND—V HI(N), AHARHY
T ENBATLTHBX N MET gtk VI
B (Ny)—BESE VI 1 (Ce), % v-HCH KE X 10kg/L i, BRI KRG
K BAGERBENZRP <0.01), il KR r-HCHRE BN Lug/L A0
3pg/L I, R REMRIBHE/NTRRA (P <0.05)

®1 FERER Y-HCH 3 HERAGEAKEFPR (cges/d) HIMW

Tab. 1 Effect of different concentrations of *~-HCH on the egg production

100

10 17
y-HCH e (ug/L)

Bl RERE r-HCH g5 KK X 96k B H
Fig. 1 Mortality of Acartia tonsa exposed to
different concentrations of r-HCH for 96h

(eggs/d) of Acartia tonsa

% B (pe/L)
K| (h)
%4 1 3 10 30
72 31.6+1.9 29.2+3.3 22.641.79 23.9+4.2 (8.41+7.9)
96 40.9+3.1 31.744.7 28.4+4.3 29.8+3.29 (10.3+8.8)

@ RREMRAFTBENESR, P<0.05,
%2 FARELH 7-HCH JWRERWMN HRHGEKEER(no) W

Tab. 2 Effect of different concentrations of r-HCH on the body length (mm)

of A. tonsa in various stages

w B (ug/L)
EEM
A 1 3 10

N, 0.1340.005(s = 11) | 0.1440,003(n = 20) | 0.144-0.003(n = 20) | 0.1440,002(» = 20)
Niv 0.1740.003(n = 15) | 0.1740.003(s = 15) | 0.174+0.003(n = 15) | 0.1740.002(n = 15)
Nyt 0.2540.007(n == 15) | 0.2440.010(n = 15) | 0.2440.007(n = 15) {0.22:40,005(» = 1s)®
C; 0.4140.001(n = 10) | 0.38-:0.001(xn = 10) | 0.380.001(n = 10) | 0.3440.001(» = 10)
Cn 0.4840.024(n = 12) | 0.46+0.023(n = 12) | 0.47-40.017(s = 12) |0.4340.014(n = 12)
CyiQ | 0.8340.013(n = 12) |0.7840.013(n = 1z)® 0.784-0.015(7 = 13)] 0.7740.014(n = 13)

| 0.7340.006(n = 12) | 0.7340.006(n = 12) | 0.7140.012(n = 12) |0.704£0.009(n = 12)

@ FRENBAFTBEER,P<0.05;
@ BASHRAFTFRBEER,P<0.01,
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BEE—RENZ KSR, £ E R ERRE T IR BRIESE , Bk % R 45 K
FB/MERN 0.74mm,  IREX R EAEA B AEME BRI E), WA
WERBAEY, WHEAH v-HCH MM HRGEAREROLBEZWRE ECo %
0.8pg/Lo . , .

A REIRAR R TN IRE G& 3), E—FIELTE-RTINRRNER. H
IR B, 8 RB IR G HEKERX v-HCH BEAHUE, £ v-HCH HIRE 3ng/L
i, 48h JEHY IR ERIEL X A A B EH WD, 0% MARY 65.9%

%3 Y-HCH &4 EMRRENHRSEKRE=IPR(czes/ DR

Tab. 3 Effect of -HCH on the egg prdduction (eggs/d) of A. tonsa after life-cycle test

) ‘ ®oOE (eeg/L)
& (h) —
X RA 1 3 10
24 28.54-2.3 22.84-1.2 23.840.6 20.141.89
48 42.04-3.0 34,5+1.5 27.7+3.39 25.1+3.89

@ ERRENRETEEESR, P<0.05,
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AtRRNEESNEITINETEDRNEE, REDNEDOEERYE B TZRR
IR A — A RO R IR 4, R (B 21T, I e (BB SHETR 2, TR R TR
MLFRA AT R R BRI, 1EA TN —MRR IR, LSRR (MERL) SR #
HEARARGHRLE (CEPEX), BRERIKINE, v B8 A T XL E05 R Mt (Hi%
ERERBARR, EXFMTEZENRREYNTAMEERR, BT
MR R, B R R AT SRR, )

CLEsERERrH~E

BER RIS B X My B IR B A AL SR 43 RS, AT R I T B
Mse =BV E B BOTFN IR BB A AN ED IR T &, ERRRD, SRAN>SINE
S5ERESHILFRARRRE FTHOREAEMY, TM&REANIENLE r-HCH
MBI AT D, ARWTB XN EEY ZRR A ERE 3ug/LA110pg/Le TRBRK, 8
Z BRI I 4 UK

2 &S RMABRPERHRR

AE AR A M TR B B B — A AR WSRO TR R, A R0 AR B A L R N E Y
—FERE R B, TEAE A AR, 15 R4 K E & RO, TUEMAKE L, 8E
ERHRAKE L (BB FOMT, (BE 10pg/LIREHANETR AR, XHRKADE
TREARE G, BT ENTIN LB RHBRRER, XE,BRNER (ME—%5
MNEDTAERMNZEREPEDBER AR ASRIANEEZNER, Hit, &
WAGI E AR AKSE B 71T

EarARHREEREN, v-HCH MpRHGEABRNERURK)EMEER, £
MREA R R F AR ELIAR, kR AE Y BE, BT aBRE s uER, 5
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BHTHE—FET. WiE v-HCH M7 R 48K R4 KIS BE WRE ECy [
B bR I A AP RS R —t B, WFIEE, MELERENERESNEY
20 (H0 4 5o HITHRGEAERNPIVER 5 MM KON B, BT ARk R il 4
SEBRWIR, NTIRA SEEMENRD, BELL, 2E4RNRRT, BET
lug/ LIREEA PG R GEKEW IR (34.5eggs/d) NTRIBAR IR (42 eggs/
d), she 4 T DURSE B 6 70 %R L ch M0 R 9 B A B0k (0.78mm) BAE/NF ot
AL KK (0.83mm) X —BEIEHRRE, B 34.5:0.78)°~42:(0.83)%,

3. iF

R4 T IR IR, R 7 SRR R £ B AR v HE R 2 PR
7E R B RO R L) DL R SRR $EAR B R AR AN 2L AR, B2 R0 A2
fo T TG T R — NIRRT PRI B

2 % X B
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ABSTRACT

Toxicity of y-HCH to the copepod Acaritia tonsa was assessed in acute test, sublethal egg
production test and lifecycle test (from egg to egg) in the laboratory. The 96 h LCsw of y-
HCH to A tonsa was found to be 17 pg/L. The egg production of A. tonsa was significantly
reduced at 3. pg/L after 72h exposure. In life-cycle test significant reduction in body length
was found in Naupliar stage VI through copepodid stages to adult at 6.2 pug/L, while female
cephalothorax length was significantly reduced even at 0.8 pg/L(ECs).

Depending on the parameters analysed, life-cycle test may be very time consuming even
if organisms with relatively short generation times are used. This usually restricts the use of
life-cycle tests. However, the parameters anlysed in life-cycle test are of ecological impor-
tance, and the data produced are very useful in predicting ‘‘safe” concentrations. If easily
measurable but sensitive parameters are selected, the cost-benefit of life-cycle test can be very
good.

In this study individual growth and developing process from egg to adult through 12 sta~
ges were observed in A. tonsa exposed to y-HCH, and growth was quantified by measuring
the length of A. zonsa in various stages. The effect of y~HCH on body length, hence growth,
was compared with the acute toxicity of y-HCH and the impairment on egg production in fe-
males. It is demostrated that the growth of A. romsa as expressed in length of females seems
to be a very sensitive parameter, Besides, reduction in growth rate is readily interpretable.

Due to its high sensitivity, simple performance, relatively low cost, with parameters being

easy to interprete in ecological context, the life-cycle test presented seems to be very promising,
and might be a very useful tool in hazard evaluation of chemicals.



