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RO T+ RERHEERHN (DBS) WEEZWINH, BNHEE=IFEEDZEER
AP AR £REH: DBS X5 MEEDWHAKZSHERSERNERE (p >
0.05), K BFERE 12h-LCyy #£7.0—10.47 ppm 2 [A); XSSP R RN 2 FHAER,
12h-LC,y 4 17.21ppm; X HIPRKEELN, FAHKBIKE XN 12.84ppm (P<0.05);53—
40ppm DBS, W B & B ENLER IEEFRARABENEN. SHSHEFEFIYREHARK
B HESEFEED YR EIR  MBEEYREEN P/R Lo RBEREDYHEETE
B3 MR Sean GH Tooq HIHY Seq 5 DBS WEEMBERMBEREL AWM, HREITHE
= 29,7281 — 5.6722X (p0.05) &Y DBS WEA sh# B % 1y EC50, EC20 1 EC5
SBIY 4.684,0.51 F1 0.1681ppm DIRFIFIEEAKER 12h-LC,, HEA, HEHA MATC,
fEAF 2§ 0.1 BF,48025 0.7 f1 1.721ppm ;7 AF 24 0,01 [, MATC )4 0.07 I 0.1721
ppm, iR BRFIREKER MATC 53R EBEKER EC20, EC5, [FEERM2MERN

KmELE . Kb, N TEE, MATC REET o.50pm, BIF{ET 0.17ppm,

X@E T TRERRERW (DBS), RARY, SRR, RBENHENSHEIE,H
RHE, FYRRARFIRE (MATC)

FERE, & BB H SR F H 282, MR BEAN L7, ERSEPRENHE DR
%o WL, AVETRENKEEMHBRE A RRHREESWIELRBEY, HITF.
FHEEI R =AY A UK PRI E M IR%, DIT# DBS FHk/h, Hosb g —1x
KEBRETLHMELZRE

R 5

(=) BHFRERFHMLE
1. OEEhphiEsE LRPFTAMER (Tetrahymena americanis, T. pigmeniosa, T.
borealis 31V WWO,T. borealis 311 VM665, T. tropicalis DIVITC 89) HILZF K

*RHAMZELSWHIIE 386-0594,
1987 6 B 12 B3,
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H= W 2 BRI SR AR 38, O RS A R IR, £ 25°C T4 4 REIATHA AR, ¥
FEANRET: BEAK20%, AEBNEBERNA 0.1%,0H 2§ 7.0—7.2,

2.REEY (Paramecium caudarum) BIIEIE A RBEFE, DL 10% WEAYKE
IRk, 27°Cc 15 REAMTHATER,

3. hFMLE SRALBEOMNEHRFERESR, KXEERE, HLERBEXSR 0.12%
Osterhout FBH "M 3 W RARBZ, ETHEFER &M

(=) RBHED

A EMEEMER, R+ ieE 5 B 97 DBS (Dodecyl Benzene Sulfonate), 4> F &
348.48,

(2) HXRFEMERE

BEESH 1.3.5.8.10.12 15ppm, EH—1EBE 0.2 By, MOEES 10 ;R4 1ml B
WAHEER 20 A, A 6 MEATH, 12/8RK, SR 2 /N NEERHETHE—RK, R
HF TR IRB A o

(M) #HEKEeHBERL

1. 24E%RY DBS IREES 3.21, 9.63, 12.84,16.06, 19.27, 25.69 1 32.11ppm,
B 3 AWITH. &— 50ml HERAINEMNIE R B 2.5ml, DBS & K EK 0.12%
Osterhout 3 0.5ml, X% 12 /W&, H S5 & REUEERE TR 0.1ml, DURBEER
HFHE, :

2.8 BRI A Gilson ZHMFRIUE EMUPERER R, MEEEE 25C
KETYE 1 /ANRMTIE . 3£ 2 /K, 85 20 2 8hisli—ik, B—REREENER N
FMBE A 0.5ml DBS JE#KEL Osterhout 35 2.5ml KIS RIEE , W52 PO B FEIR
ROE L, R, B 4R %, &S RPKEE, & 0.1ml i, H—KEHE
10 MSEFT R

(R) FX - BEBEMEAR(Flow-through, diluted microcosm) iR

LEZRKBBRYE ARSHABEROIFEESHE, RIIEAT —FEL KK R
BARG, BTHRA-BREABESABERE, ZRACERBRA FREE . BRI
BREEmMmo(E 1),

@ ®WRK AEHK, RERMI M (BEFEXAEL). DBS E (FH Me-
thylene Blue Alkyl Surfactants }RBEE 3R, FH)B<0.llppm, WKL 25% FZiELHW
T 2 ¥R FAE 75—80°C In#k 15—20 434¥, RATEER K LM, BHABRS, B _RE Ho

@ WEEE AXFEHAHNERREREBEAEN 05 E£4H,

® HHE AT 6 FAHEKREACTHRRERENR NN, #ARBRIKEN 3810
ppm {J DBS RELMIRERUEEEABREE, HLARBEEED 30, 15, 3550
Oppm JREE UM o BLIS, BE T, DL 20.93/ 43 s A A KA,

@ REE HEVNBEEHER, HR 40cm 5 20em HEEE, KBHOXGEE 6
E lom MK FL, Y 3.49ml/ 5o H—RBMAIAKALE 12cm, #¥K 15 Fto DBS
- EREhEENENY 12h,

2. (Epicenters) DIRMIIMEREBT 2223 KX, EXEEHW PFU (Polyu-
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Fig. I Diagram of the {low-through, diluted system

A——Ki (Water source), B——:fll (Stock Tank), C——

ERFEBEE (Constant Flow Dilution Device), D R
(Test Chamber)

rethene Foam Unit) BEFE 4 M,

L. ABKNEARKXBAR HKiAB=wk, SB1%13.3F5 K, SLEFEHH 16L:8D,
JERREREEZ104 1000 1x, A% I HME R WLUA L& B PFU B0 #E,

4 XE&ER P)/FRER R) MEREPRE KB ILIAHP RAUEE
Gilson ZENFER E#fT, B—RREMM PFU HHEWKEE sml, FEREREIERAP
B R, U N 0.06 mol /L NaCO %1 0.340 mol/L NaHCO #& 0.5mli®, SeRagpr
34 5280%309.7 1x; MEFER R MR MIEATHM 0.2ml 10% KOH, RBIER R I
BABRE—E, BRAREA AEEERR—E, AERBA . NErEE 2 /it
B—k, 3 10 /Nif, HENER AT 2ERVEE, AR 6 /N RATBEE Y PRk
TR E,

5. REDVHBENHRE. SRAARKEK. DBS REMME R, ST HH
BT STHFH B R, OBITEEMLE, BERME; OlE PR E; @xt PFU R(HH
B9 PFU ShGRRAE ) WATUK T FEARFT DBS JRE HATIE . WE R 3K, KE.
HMER pH FHIUKEERA U-7 REIKRSTRUE, H MBAS 4 &
DBS E, RKH, HlfE DBS BESWHK 652nm, X lom BLBEBESLAMWIRE
HZR (B 2), WERFTBUKBEZE, #HERES 1.2,3.4,5.6,7.8 % 4 NRRKE, 25
4 50,10.5.2ml, AL HIBEZE 721 B0 0RE I ERDESEE, IR bRdEphsR, B
% DBS REf, \ '

6. WIELIE RE\EERCERE, SRNEENEEEERAE (P), BRUSH Y%
NEETRE (R), BEAERE (Ps) 2 Py RZA, HBEASIEREERRE
Eh24 Po/RUI, XA 101 BEEFRHETHFS MacArthur-Wilson A LOF (lack
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Fig. 2 Standard calibration graph for the DBS concentration
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Fig. 3 Dose-reaction curves of DBS toxicity to five protozoan
species within 12 hours

A Paramecium caudatum; B Tetrahymena americanis; C T.
tropicalis DIV TC89; D T. pigmensosa; E——T. borealis 3IV
WWOQ; F—— T. borealis 311 VYM665
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(%1), HFEFA, DBS X 5 MELEFMEMR LCso 7£7.0—10.47ppm Z[H], Lt
HE—MRPY LG, RFHEEEREESR (P>0.05), H DBS ¥ ElINBHER
pt i DL S EZ R AN

#1 DBS ¥E&zWEAN 12h-LC,, (FhK¥E)
Tab. 1 12h-LC,, of DBS to Protozoans (species level)

12b-LCyo & 95% BIEHME =
12h-LC,, & 95% toxicant
confidence DBS (ppm)
ERHNR
tested animals
BHE B Paramecium coudatum 7.00(5.70—8.60)
EMPURE Tetrahymena americanis 7.67(5.82—10.12) ,
IR T. pigmentosa : 10.23(7.41—14.12)
Jb5PBEEs T. borealis
B% 1 strain 1: 31V WWO 9.77(6.15—15.53)
JuA 2 strain 22 311 VM665 10.47(6138—17.17)
AWK R T. sropicalis
B % strain: DIV TC89 9.02¢7.21—11.28)

(=) HBAREHBWHERR

LaMEdRE MER#T-TREDPGLE, 53 12h-LCx 417.21ppm (B
4)0

2. B EERE  RINZGaT, W EARR AR A SR R AR B, 10° M aiETE
W 17.0—26.0410,/20min., FIRERTFH EHEEX BH, KILE 140 433000, IF
R BE BET (P > 0.05), REFANBAFREKEER, B« RRFTE: DBS JKE
7 12.84ppm ML, ZREE (P <0.05); /NF 9.63ppm MAEHE (P> 0.05), 7ERS
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Fig. 4 Dose-reaction curve of 12h. acute toxicity of DBS to
' Tetrahymena americanis population
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Fig. 5 Effects of DBS on the respiration of Tetrahymena americanis

B4 AR (control) 4k X RBA

A——3.21ppm DBS (P 0.05); B—9.63ppm DBS
P0.05); C——12.84ppm DBS (P 0.05); D—
16.06ppm DBS (P 0.05); E——19.27ppm DBS
(P 0.05); F——25.6%9ppm DBS (P0.05)(HEH LE);

G——32.11ppm DBS

(B 5), B 20 4 mA DBS J&,% 3.21.9.63ppm IREEHASS, HKKFEREHH
R 2 M Z TR, 2 60—80 KR IRALMRENBHIKE . ZREFHH, HREN
BERE DBS JREH AR/,
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(2) FXK-BRANESREEAR :

L KRE& 4% DBS RE xRk LI I WA T/KENE RE: OPFU H.4MY.
KAFBLTHBER; QFRABFENKRERAFEILE T, KK ITLBEROEREL
# 2o DBS JREKIIEZEHRIE 30

2. REDNMNPRAMRARBRDIBRER LI RR LI 25, LW 109 f
RS, Hrh R 26 R, ZhHEB R 24 B, B H 21 FL, 4 ER 38 Fh, MRBES
1.2 (34 f)>3.4 (4.0ppm), 5.6(17.7ppm), 7,8(36.5ppm) %5, HIKIKEE BBk EE , WK
MRS FRET B 9348523321 Fis Hrp, EEEB R IR 22.19.11.2 %, 3
HEE A B0 21.18.10.11 Fir, WR RIK 19:15.6.4 F, FE 8 31.33.6.4 F, B
Rz, BE% 2] PFU FROMEME. A RAR R RERE, BEIXRBHR—
MRB LSRR,

Number of species
ox BE
w
{E‘_._..

/s
15

0512 3 6 15

9
* 71 8 (Control) i) (K) ‘
Time(days) .

B6 K FBREMESRSERR) G FEEHWERBHEIROEL
Fig. 6 Changes in the protozoan functional groups in the flow-through,
diluted microcosm for toxicity test (1)
B—g. B #&(Bactivores-detritivores), P ¥4 B #EZ(Photosynthetic
autrotrophs), N—3JE#iEZ A% (Nonselective omnivores), A—R%E

% (Algivores), R——$§@ % (Predators or Raptors), § mEE (Sa-
protrophs) -

AR 6 9
4.09 ppmDBS

ERR 1, RO RS MR % b TR SRR 1T T S 47(E 6) #RIE Pranc
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A Cairns (1985)" B, FEIRAEZDY) 532 6 TIHMRARE: REMFEEE (Bactivores—
detrivores, B). J6& HF#H (Photosynthetic autotrophs, P)., TLiEFEM: 24&# (Nonse-
lective omnivores, N).f&x## (Algivores, A), fif# (Predators Raptors, R), E4E
# (Saprotrophs, S)o ME 6 FIEH: OFEIIRERE, HIEHFE DBS REHEKMm
BN, BRRAEREDHSEL, R IESE, 7 18.01, 34.73ppm DBS th&HlEL; Q85—
B, SEIBROBER, HEEE DBS REAR, HANEERH T, SHBRNB
&k (28.5 FFALL, 4.09 ppm /Y (20.75 F) WD 27.19%; 18.01ppm [ (8.5 F) @b
70.18%; 34.73 §9(6.75 PRV 76.32% . OF 2 MBIELBERRIKE  HEHTEAR
MFEo XA P KAE; 4.09ppm RELH,FFHARY 2 KO P KEE, IhJEH NRBTRL,
18.01ppm 4,748 2 R P X5, HEH PN BRI 34.73ppm JREEH, REEHE
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B? RABBRIAMESRBERR(DPREEDIVERRRETHORELE

Fig. 7 Protozoan colonization at different DBS concentrations in flow-
through, diluted microcosm for toxicity test (1)

A——%f M (control), B——4.09ppm DBS, C 18.01ppm DBS,
: D—34.73ppm DBS .

w
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Numben of protozoan species

—_ = 1 N
1% =]
—

(=3
T

w0

4 8 12 24 36 48 12
#315] (4 B) Time(hours)

3 EABSBRARESAZERR(IDMREDGYERARKETHRESRE
Fig. 8 Protozoan colonization at different DBS concentrations
in flow-through, diluted microcosm for toxicity test (II)

A—73t# (control), B——4.42ppm DBS, C——17.34ppm DBS,
D——37.94ppm DBS
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BT E, TR

3. DBS ¥E4AZiPABETIENRw ME 7 T4, B, 4.09pm f1 34.73
ppm JREEH, HARBRIE 3 RAEAGKFEH, 18.01ppm EEHNZ 1 RNKXEIE o
SEHIERMEEE, B DBS IREEF mifmD: AR K, 34.73ppm EEAHS/N X
RETHRAEF R ARE DBS FamERREHE, &8 Bil% I WEAZ RS
£, AR 1 RAERWERT 3 RIOBELENA . WUFES: B 17.34ppm RE4,
HIREF MBS 2436 /NEN, RAZE 48 N EARBIFR L4, HeMik
B4 (442, 37.94ppm) 7E3—6 RAFIME R PHEHMEHE, hRMERES
RESMEEH R RRFEFEME L, hERME DBS REW A, B B (%o
I 2 R, IR B R R e S MR BOS R T/ 4, R DBS JREEK i Fi%
(% 4), :

RIE MacArthur-Wilson A, MEASMHELERTLE, BE 3 M8 K
e Bh P R EL Seon BB EEGHIRZE 90% FHMBBFTBFR I Tous (E5)o %
17—18ppm JREEAIRAEZMFPRBFRLEIS (P <0.05), HAWARESH MacArthur-
Wilson #EEHR (P> 0.05), # DBS JREHMKIIERF, RE LI Y S 2514
41.94.78.86,10.39,7.61 R 47.32, 27.72.11.65, 8.65 #, J&=MR{EHN A BIET IS, B
FrA KRB RS DBS MR A FE AR, £RF DBS KET,GREEMEA, %
W LI B,B7T 17—18ppm REHNGEK TR, LA KE AN G EB/N
?Hﬁﬁ(% 5)0 lH:yl" Toog E%Gﬁﬁiﬁbt%%: G{Eﬁk’ Tsos BN, EﬂEiﬁJ%ﬁ
Bl bR s FE R, WU 2= 3h i ik B SR 450k 48

B4 XA BRERESRBELLR S BN AN REDWIHY

Tab. 4 The number of protozoan species in the epicenters of the flow-thtough,:
diluted microcosm for toxicity tests

B oM B M
DBS % B Number of protozoan species
DBS concentration* )
(ppm) ‘ FHE0 KD k- w
Initial (0 day) Final (14 days) .
RE 1 Test 1 (14 days)
control 44 38.5
4.09 — 26.5
18.01 — 8.5
34.73 ‘ - 7
W II Test II (3 days)
control 43 42.5
4.42 — 25.5
17.34 — 11.5
37.94 — 7

* B-RENA—EH.

* Duplicate samples were taken at each concentration. -

- WFRER 1§ S # PFU SMg DBS ECMIEANBIORREFEREH, B3
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Tab. 5 Parameter analysis of protozoan colonization in the flow-through,
diluted microcosm for toxicity tests

DBS RE .
DBS concentration Seq G Tsog p*
(ppm)
HEE I Test 1
-control 41.94 1.35 1.71 >0.05
4.09 28.86 0.63 3.65 >0.0%
18.01 10.39 3.58 0.64 <0.05
34.73 7.61 0.56 4.14 >0.05
R I Test 11
control 47.32 0.96 2.4 >0.05
4.42 27.72 0.68 3.39 >0.05
17.34 11.65 1.98 1.16 <0.05
37.94 8.65 0.39 5.94 >0.05

* P>0.05, R{F#& MacArthur-Wilson LHME

P>0.05 indicates that the situati'on did not fit the MacArthur-Wilson equilibrium model
EIHELRY = 29.7281 — 5.6722X, P0.05( & 9), ¥k, AT B N iREE (Effe
ctive Concentration, EC), Rl 5IE—5E Lk IRy MIsE B (InFhR B FREMZAWKE. ECw.
ECyx 1 EC; 3 AIZWA 50%~ 20% F0 5% MEBEIZIMIRE . ERIRK, FN RA Seq
2 41.94 7, # DBS X RASIBEEER S YEFM ECxy ECy 1 ECs 435024 4.684,
0.51 %1 0.1681ppm,

v
i RN y=29.7281—5.6722%
50t RO ‘ y=0.9557
T - .o P<0.05 .
CBEEY at
& g’g 35¢: = sk W
E53%u 2
-8 5
oot =
"L Qg 3
 E G ool )
Tz 8 =
T "5k w
175} o
10F ﬂ
5b
. N TR ATE 409 1801 3473
-3 -1 = 0 ; 2 3 4 % Control  Zontrol m14% 14th day-d
DBSH i #9 H #% $ DBS concentrations in natural logarithm 0K DBS ¥ (ppm) DBS concentration(ppm)
B #ABEARERZZIURRBON S.q 5 B0 A ABRAAESRBERR(DE 0K
DBS REHANBWERRXRR % 14 Ky P/R tp& 5 DBS ERXRAR
Fig. 9 Relationship between the logarithm of Fig. 10 Relationship between DBS co-
DBS concentration and S.qin the flow-through, ncentration and the P/R ratio on 0 day
diluted microcosm for toxiocity test (I) and day 14 in the flow-through, diluted
Blhsk £ R 959% R EEXAE microcosm for toxicity test (I)

4. DBS @B 4&H%E P.R ¥ TG L14 REMEEWREN P.R &
% P/R WERRASH RAFTERNZER(E 10)o M4, P.R & P/R £ 30.38,
13.39 £10,/2.5h F12.27; DBS JkE% 4.09 ppm HINI% 82.0, 25.68,10,/2.5h %1 3.20;

_ '-—t*" b
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HABMKEEA (18.01, 34.73ppm) 435124 23.65, 17.63u10,/2.5h 1 1.34, 15.21, 19.93
#l0,/2.5h 1 Q.76, HHILFI M, BrT 4.09ppm WRELASL, HEFIKEAN PR & P/R

LE¥/NTH R4, %88 PR ¥ %] DBS #W,

A% I f P/R LRI 11, —E7RE, MR R —F, s iR RN
BB RS —5, B5iR% 1 WERWS: IKKE (3.5—4ppm) DBS 5| P.R i
f&, P/R Hlgk;TiE B (17—18, 34—39ppm) #J DBS W T P.R e, %5l
B P 98UE, MR T P/R Hbo b4h, BEERAMMER, *EH P/R BRSO
BT 1AL, EIE 2.77—1.54 5 0.95 (U R R. M TFRB4KE, P/R R
VTS Ak, FURE R BB AR T, A REFISRE FRNETD:; B—F . b TR
35y T At I 1D T i 180 B -

3.57
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1. s%ME DBS WHEASMAKFEERANEAEELEE,5E4REM He. Cd &
Ak, BN, 40 Carter (1973)V1 LR FRER: SR MERE. MBENYIEMEHR
(Tetrahymena pyriformis) S¥:FMA 96h-TLM 435125 3.12, 0.84 F1 4.08ppm, Lk
DBS fJ 12h-LCs, (7.0—10.47ppm) /I,

%t TSI B R A RN AP B K M A B M, 12h-1Cs, 43 31 29 7.67 A0 17.21ppm;
B, FEKER LG HIRET 111%, XU, EFHELUMEERE
B, EGER X SN AR RIS RIRILAE 1L, XA Allee KHBWY,

2.18PEEME  MWE 5 TR, EMPE R R R &R R 2] DBS RyMAl, (B ER
R ER, HAKEI R, XMBEEAE Hall (1941) FIERNEMAYN EEE R (Colpr-
dium campylum) IFFIRVERMMAR P LN, RIEEFE—ITH,

(=) BEKFHES

1. DBS MR EMBZLEBORE MK+ TLIFEH: FrAKERN DBS MHEA
Zh B BFI B AR B E W, EE DBS IREMA, IR MBI, RO
Z R AR BESMESE, XWRIEHT Odum (1981) WER™: SRZEERE
RIS RN, TREBORERE, HAZRR/IBENE it EMEARE, B
REWBER ZWEHR . ARRMEERNFHEBOIR DBS REMK T T, HERD
BEXRERGE6), hEITN, AERFHIAE 18.01, 34.73ppm JKEARIED I
B.AAREATELKE TA%E; HkERER, % 18.01, 34.73ppm fy DBS HHUK;
R LR HIRENLE 34.73pm TAfR; 2T, REBENNENEER, MEE
34.73ppm REETF, FRBBIER—EELH, BELRHFTEFNMES: HEER
(Bodo edax), BRI E W (B. qlobosa)y /INEEHR (B. minima), BE40#E R (Claurria-
via parve). PIAME R (Colponema loxodes) B R (Monas quliuza), BERTEH
(M. socialis). BU/NER (M. minima). BER R (Otkomonas socialis), BRIUTER
(Pleurocomonas jaculans). {EiRER B (Trepomonas aqilis), BRIEHREHRET S
RSN, AR B X8, ML BAARRES>EM/RNITERFENFEESIY, X DBS Hik
HOBURRRE R "

2. DBS MLy Maki £ (1976)"4, Rodgers 2 (1979)41A
%: P/R WEBNERAEENDHEAR. SRBTHERETE. HBRENIEE
HIshie RARR I, REEPERRAERERY,

FIRL 1 —FE, R I &K RE (3.5—3.67ppm) DBS 5| P R X P/R [k
W{E, BIRES DBS (17—40ppm) 5|i8 P R X P/R HhWifE., MHM{KIKE DBS 5
P.R i} P/R WATHBAKNERTLES: ORKE DBS AIRIBHELER, AT
DBS W MMRENBEE, MERETNERTROBSESHEABEREED, HL
HEES, EmmEERLE; ORMESSE DBS poi T HLIEEE K BB K Al 7
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Tab. 6 The effects of DBS on different protozoan taxonomic groups

S A S E O DBS KB (ppm)
B4%(9%) DBS concentration
Reduction of species (ppm)
pumber relative to
the control, (%) 4.09 18.01 34.73
\""'\
xE \
Taxonomic group .
H¥Eh phytoflagellate 13.6 50 90.91
HMEEh zooflagellate 14.3 52.4 47.3
N B H sarcodina 21.1 68.4 79.
4 £ s ciliate 0 80.7 87.1

P> IR A 43 @ DBS &HARM Na*, ZEMRKE DBS (4ppm A HRAMEHT, T
| RIS AK, W 1969 £ Provasoli #RH“: T Nat RIEMAKLRA DY
F o BB BT Na* K BRI, HRITFHAKROER, LEFR, Uh 3—
4ppm DBS 3lig Py R & P/R LLATFx FRIRA TTRIIHLER DBS Hx s mi
HIBEN, Sl Na* MBS ERMNE, IBSEREK,

¥ P/R CLBATHREM NN THREY B BN P/R 5259 %Rk FIY
RRETERER. SR, B—IRESN— REDMBIEEN TR ERER
(B 9), EL¥T 2 Pl et ORI BE BC SR TRIRZA M TET AN L™

(2) B BROREI=ATRENFARKTFHENRXLIFRE MATC &
B

ZEE RATH A AMBK RSB RR AR LCs #7 MATC BT, HIE Mount

S (1967) /A RIS, AF = ML%TC, AF %R FRT, 2REEEFNERTERR R

50

(NAS/NAE) (1973) RYEEN™: AF —E 0.1—0.0001,3% %] DBS FH AKX, #H
AF 25 0.1 %1 0.01 371 E, BEERNFAREASZBERRONEEELR(E 9K
8 DBS iy ECyp (0.51ppm), EC;(0.1681ppm) BEfTLEER (7)o MBEHRWIL, XIE
AF — 0.01 BHOFBEKE MATC SBEKTE EC, #ill, Shen %(1986) EIEH™: X
BMAESASERENEREBRFHTMRE Y AT IR, Eik, HRF AF Ml
BH) MATC {E9 15 KHEB AR, WX RBRRF R E —E VR,

LR HMESRABEERRETEN ECo. EC [ 5HEBEMEBH S AR & R
R SRR, HEEEREREEMUR-FMEXHEMN, UEREFEIKE &
AHOW SR Z R RN, B0, Yamana 25(1984)LHREH™: CucLAS % =7hE
RIEMAGFE (Selenastrum capricornutum) §HiFEHRIEE (Microcystis aeruginosa),
REEHE (Niszschia fonricola)] EKMEIVERE ECy 45124 50—100, 10—20,
20—50ppm, MIMILR 1 #Y ECs 4 4.684ppm, HMILZT, KEMESRMN ECy B
NEE, HILEBAR F oA R B IR 45 R BT R 2R EE, HARVP MRS 4k
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Tab. 7 Comparison between EC,y and EC, at the community level and the
MATC at the species and population level. .

#OR R OB K E B % K P
At species and population level At community level
~ BB A F
E’fﬁ?i At species level At population level EC., EC,
Factor, 12h-LCy MATC 12h-LCyp MATC (ppm) (ppm)
(ppm) (ppm) (ppm) (ppm)
0.1 7.0 0.7 17.21 1.721
0.51 0.1681
0.0t . 7.0 0.07 17.21 0.1721

BRENEMAESALRERNEE, MABESALRER ECy, EC;, TH HE M A

FI PN My B B ATHIR Ao

EA1L®rh TS B9 DBS By ECu, ECs 24 0.51 F1 0.1681

ppm, SR DA H R 1971 FE55A KR KK GRS (0.2 8, 1ppm)PI R E 1k KX
EdnE (0.3ppm) P8R, HiL, RIMRH: RIAHT DBS BREAFIKE MATC
RiX 0.5ppm, BiF#SHIZE 0.17ppm BT,
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STUDY ON THE TOXIC EFFECTS OF SURFACTANT
DBS ON PROTOZOA

Cai Junpeng, Shen Yunfen and Gu Manru

(Insiizure of Hydrobiology, Academia Sinica, Wuhan)

Abstract

Toxic tests of surfactant DBS (Dodecyl Benzene Sulfonate) were carried out at three bio-
logical organization levels: species, population. and community. Results showed that there
were no specific differences in the acsute toxicity of DBS among five protozoan species: Para-
mecium caudatum, Tetrakymena americanis, T. pigmentosa, T. borealis 3IV WWO, T. borealis
311 VM665, and T. tropicalis DIV TC 89 (P>0.05). 12h-LCso was between 7.0 and 19.47 ppm.
At the population level of Tetrahymena americanis, the 12h-LCs, was 17.21 ppm; the effec-
tive concentration of DBS was 12.84 ppm (P<0.05), based on the respiration of Terrahymena
americanis, determined by the Gilson Differential Respirometer. From low (3 ppm) to high
(40 ppm) concentrations the toxic effects of DBS on the structure and function of the micro-
bial community increased. The structural parameters included the number of protozoan spe-
ciesand their composition. The functional parameters included the colonization process (Seq,
G, Tws) and the ratio of photosynthesis to respiration. There was a strong negative correla-
tion between Se; and natural logarithm of DBS concentration; their relationship can be described
by the regression equation Se,=29.7281—5.6722 InC. (P<0.05). The effective concentrations
(EC) were calculated from the equation, and the ECso, ECx, ECs were 4.684, 0.51, 0.1681
ppm respectively. Based on 12h-LCso at species and population levels, MATC was 0.70 and
1.721 ppm respectively when AF was 0.1, and 0.07, 0.1721 ppm respectively when AF was
0.01. Comparison between the MATC and the values of ECy and EC;s reveals that the results
from the microcosms are more scientifically-based and more realisti¢ in the sense of environ-
mental protection. Thus, the MATC in the Donghu Lake should be kept below 0.5 ppm o
preferably below 0.17 ppm. :
Key words Surfactant DBS, Protozoa, Toxicity tests, The structure and function of mic-

robial community, Colonization rate, MATC -



