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RBE  T1991F4 1992 F 1 A,UEHBRRELME, BER—RKEFRETR=
FEG(TPICOOM=ZTEHBF(TBTON SN K ESLESENEM, LREW, BiaN e
R HE I, 76 0.2—0.40g/L KN BREE IREAT o.5p8/L i, BEXS
BRUABE L. N THRMEHER o 7120EC,, EMLERE: TBTC f1 TPTC W&HWAIN
0.5918/L; % g, TBTC & 0.87Mg/L, ff TPTC RSP kI, M FRAEA
#1% b K 72bEC,, BWI%R: £8,TPTC £ 0.57ug/L, TBTC £ 0.49Mg/L; p3dk, TBTC

R 0.89 pg/L, TPTC HIRHUIEKMKE. N%, FHHANELEEXRTNBOBIE
Ro

X@A =FEH ZTEY RIXELE RE BeaX

HTHEVBE TR YRGS EE R, BXTRENEHRE Rirs IR ATIX
Ho EER, BN E VBN BESMNBUREANE T ROPFE(Hall, 1988), AT
Eﬁ&ﬁﬁﬁ%ﬁ’/“,ﬂﬁﬂgﬁfﬁlﬂ:ﬁ%iﬁ\%%ﬁﬂ&*ﬂﬁmﬁﬁﬁw%ﬁ%ﬁ'ﬂﬁ%
(Beaumont et al., 1986; Thomas et al., 1986; Chiles et al., 1989), ZERE, (VT
F(1990) Bt A LB A4 K & A 5t

A SCRBE MG A 5 EAE L TR ISR SR h— R & W AR o
1 ®HEfE %

SO BT NS ¥ (Dicrateria zhanjiangcn:is,‘F%ﬂ(ﬁﬁ)%ﬂﬁﬁ (Platymonas sp.)
bkl BAT 1991 4 4 ABAARMEERSEMS, EHTEHTRET, WiEeE
20£2°C, 3 50001k, KRS FM] L:D = 14:10 KT RITEHEREMER. HEX
40W BB HE T BRABN /2 B, FIABKABRBESIEERABHRL
K2 HR/NT 1pm WA R REIL 8, BN F. ERRPELEEDNZ/AME, 3
BMLTHBRERANATAENEEELR, ,

KRAAIBA=ZEEZNFB(TPTCOM=THE L (TBTC), &AL
FREBOL, IREX 20mg/L,

* HREABFELSRD, 48970274 5,
BAAE g 19924 10 f 4 B,8%AH: 199348 17 H,



260 ® % 5 W M 25 %

BEHL B R RA 500ml = AR, iE RS 113 AKBRER LK, 5A
FETF KBNS, HB AR e EmN, EXTRETHS FAERKERAE TSN
R F A RIEEH K, K 24h,  HHLBIREEKIR % 0.2,0.4,0.6,0.8,1.0pg/Lo & 8
FUBEE S 23 X 10%cell/ml, FREE%H 10 X 10%ell/ml, R AP GREES: R 55 72 5 BRI BE
K& FEES:, T 24h, 48h F172h S RIEBENE RS G ES R, B MHRETHEK LS
W AT, R AT BSE

i ERNE: GRS 10ml Bk, AREBAERE(< 1pmn)dik, LL190%
REEB, HEEMEHE P DR HA=faE (UNES-CO, Strickland et al., 1968) g
Jensen (1978) HEMFEFFHHE AR KPR SR, FIANESY 751G BARKET. %
HBR T AR RO B A/, AT A SR B R R B o
2 TRER
2.1 TPTC %1 TBTC #&EWt& G ENEMER
211 WEWHER SEMNEMER(E 12,b)  TPTC MEWHEE ¢ SRNFM
GRNE 1a, &8 5 MARREKEN TPTC i 3 RHEEK ¢ LK, £—X,
%£ 0.4ng/L TPTC IREETHH-GE o & RS TX WA, HI T 1@ SR IR E R T 0.6ug/
L& H, HEE ¢« SBHETXBA, TPTC XIMEERR, £XK,0.2u8/L KE
SH IR VR D B R L T B, MR K ¢ R BFIE R, FE TPTC RE
BR, RUBEBK. B5K, SANHEE  SERE-KHE—FRD. WXRP,
TPTC X 4% Chle [y 48h ECyy 2% 0.92ug/L,72hEC,, 2§ 0.59ug /Lo

TBTC X4 BHEE ¢« SENEWNERLE 1b.3 XAMHRER ¢ 9E4ERH, F—XK
AARKRESLBEN LAY RE « SREEFTRD, BREBKBOBEERL; F2X,
TBTC #EAT 0.4ng/L URAX SR BZR, 0.20g/L AHE R WERXET
7 A, E A & I ET 8 =R, TBTC X &M 4R % a () 48h ECy £ 0.89pg/L, 72h
ECy250.59ug/L, 5 TPTC KIAER, '
212 MEBEHEE SROEMER (Hlcd) LBEREREREN TPTC ¥
$A R, B—K K 0.6 M 1.0pg/L IREHM R E c WERE RO, HbgaARAEmN
BN, BoRREZR, KEKRT 0.4pg/L UEE,HRE c SBZS TR 10), £
ARFEREE TBTC (&4, 0.2ug/L A, £ K 3 RNSBHMRE c §BBHEN
MERERT 0.4ng/L IIEH, B—KHEE c SEREFTH, FRHEENERNER, %
$R S TR(E 1d),
213 MNOWAHAE L ESBOEWER(E Le,f)  TPTC HE&WEHF M KA RN
B ILE le R, $—K,0.4pg/L AHITRIBER, RPE > RABEIHEM, T
EHEHS N RS ERAAREBRD;EK, 04pg/L REANEHB L KSR
Rt B4R R, 0.2ug /L ERIE M, BB REHNBBERRL, HP 0.8ug/L
1.0ug/L HEAKRTIN B 60% U T ; BER, KIREANRHE N REEHERTE
— R, Hrh 0.8 A L.0pg/L RANED FIX I 30%, TPTC X &EHHE b % 72h
EC,, 3 0.57 pg/L, 48h Ik 0K MR K B o

TBTC %4 #MAHE N ESROEWILE 1, &, REXT 0.6pg/L LK E
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Fig. 1 Effects of TPTC and TBTC on Chl.e (a,b), ¢ (¢,d) and carotenoids (e,f)
contents of Dicrateria zhanjiangensis respectively
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REERERNFKBER TPTC rh, M4

R e BHHNBEHEMERIGRENEINTBED(E 22), £ TBTC H, HEHH
T 2bo B, 3d NRREANHREK ¢« HEERD, BHE=X, b 0.6ug/L

M 0.8ug/LIREALLE KBNS, HMUZREEAHER « SEBKTRD,

3d gy
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0.83ug/L, 72hECs, %134 0.87ug/L,
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Fig.2 Effects of TPTC.and TBTC on Chl.¢ (a,b), b (c,d) and carotenoids (e,f)
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contents of Plarymonas sp. respectively
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BHEANGHREGEN AT ARREZEEE /N 82K, 76 0.8 1 1.0ug/L JKE
HHERSREFE-REMMKE. RKEH TBTC WREMEE » SENEWMEN
(B 2d),£519 3 Kb, 42 K 6 WEEHRMAENBIRERY IR ; 558 — KK
DUAALL, B - RARKE AN G K o BFRIRE, SREANNKSRLD E=K, 0.2ug/L
A 0.6ug/L HAKEEA PTIRE , SR EHKNE—D B/

223 NmBEEHE N RSENOEWER(E 2¢,f) TPTC WRELHET N ENEW
ERIE 2e, RPLBE-R, XHF N RSBERKEABERRL; F2K, KEEA
(0.2F0 0.6pg/LYEAREERE, SIEANNE—F BV F=K, & 0.4pg/LIKEH
BRETRESN, BB IRE AN SR /D, TBTC M REREHE N XSENEMER LA
2, R, E—ME R, 04pg/L IREARIHS N RSBEEN, LS HANATH;
F=K,7E 0.2pg/L R 0.6pug/L AEFIKE, HARHEBPE T, L% 72h B R H
T HEBD 50%K TBTC KR, #52% 0.8%9ug/L, i TPTC NIFK{E REREHE N KHE
x5 R 50% ¢

3 HeE4E

3.1 TPTC 1 TBTC XNE&EWEESBENEM SEERKESHE 0.2—0.4ug/L TPTC
NEH, E—RANARBHPEAR, SHEXMEE «HEE c REHE N 2N
BRIERELY 0.4ug/L BB BT, HBL T SR B1, XMILLRLE Stebbing (1982)F]
Beaumont #(1986)MRAZT &G I, Stebbing N4, FWIZEMEIKE T HBLAYSX Ao
AR, EEAETHEN TORBIER. tiX—E MR S8R "R ES —f
FZRBMEFE c ME_REHE N BMET TR AT, HWFHERD (B 1a,c,e)0
PLETERR, KT 0.4pg/L Y TPTC, E_KPENARG X~ TAEEENSH, 4
FAERAE 0.6ug/L B IRE TPTC h, R —K 3 @ XN SBREMREIN, BRH
FBZRHPBRD, RASHERES - KUBHT RN, H AN KSEERSX,
REHIAREIN R, ERERAAKEN TBTC Hpg&EE, % 0.2ug/L H—RhHE%
¢RI EBSFIEM, BERMEER « MEHE N BHSEGIEMI, ZATHE R
(& 1b,d,f), MERH T34 %, TBTC WEM AT TPTC,

3.2 TPTC A1 TBTC MRENXACRNEME  LREP, LiRE TPTC 1 E TBTC,
£ 0.2ug /L 3REEA 3 RN HIRIBAE Fo BN B AR R, £ & MK BN E LS
H3RINHAXEEESREERK, HRNEHE, SREBRK, EEROBE AR S
BUBRET, F_RaEPBRL, BEERXEFIRE(E 2a—2¢), XFKENKR, 5
AER BT B ER TiX M, BRHEAHELY)MELFEN, Imber 2(1983)
BN, BETELEESBE TR Y EEEBRED R, Lasik £(1977)18H, K
SN EERERREA BB T Sueur Z(1982)EH, WAN=HE B TFEEAET, BB
YLl ek B A R R BRI B

3.3 MEBEIMMELEGEN EC, TPTC ML BANREMEE ¢y EC,, 4
48h 24 0.92ug/L, 72h J& 0.59pg/L; RR¥ELE 3d LB KB ECy TBTC M4 EAE
BWHHLRE 0 9 ECy, 48h £3HIR 0.87 1 0.83ug/L; 72h 43BI2 0.59ug/L 71 0.87ug/L,
TPTC M EBEMBEXIE DRI ECy, &3 72h £ 0.57ug/L, 48h FHIL EC,; &
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B 3d iR ECy, TBTC WE&EWHR B R WP ERNEM ECs,, 72h 43304
0.49 71 0.89ug/L, 48h £ 439 0.80ug/L; BREERHI ECo LI EZRIBT TBTC
1 TPTC 7£ 0.5—1.0ng/L R BT HE MG RE R A E#, XH Hall (1988) AE &K
E, FRENSLEWSBHOLREREMIIN; /&3 i sd WHERE EC, 2512
<<1.0pg/L, 2.62pug/L F11.14ug/L, Walsh 25 (1985) iR T TBTC X B&LEEKNE

ma, {15 72k EC, 2 0.33ug/L,

Bz, B EERRIERE, TPTC f1 TBTC ﬁﬂ(ﬁiq:'i'f:Aé%B’J%sﬁﬁﬁi Z,
0.2ug/L R 0.4ug/L BN, 0.6ug/L HRAZH, 0.8ng/L Ll LHIKREH T AME
Mo AMRPHIRAMBEXENSRETRSR 3 KEXSGQRRMTXBIHEEL BN, B
MAEVRLEMHELLE, TBTC KT TPTC, FEMKET(<0.8ug/L)EEF 2 KRG
AMET NS BEE, BERKEER, AR TR ESKRET (> 0.8
pg/LYARNHIKEIER
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THE PHYSIOLOGICAL EFFECTS OF ORGANOTIN ON
MARINE MICROALGAE

I. EFFECTS OF ORGANOTIN ON PHOTOSYNTHETIC PIGMENTS
OF TWO MARINE PHYTOPLANKTON

Gao Shangde, Wu Yiping, Zhao Xinyu
(Deparimenz of Biclogy, Ocean University of Qingdao, Qingdao 266003)

ABSTRACT

Effects or organotin compounds, triphenyltin chloride(TPTC) and tributyltin
chloride(TBTC), on photosynthetic pigments (chlorophyll @, chlorophyll &, chloro-
phyll ¢ and carotenoids) of pure cultures of two microalgae, Dicrateria zhanjiangen-
sis and Platymonas sp., were tested from April, 1991 to January, 1992. The two
species were from our departmental microalgae culture lab and batch culture was used.
The results indicated that photosynthetic pigments of the two species were reduced
markedly after 24h exposure to 0.5pg/L TBTC and TPTC. The 72h Chl. ¢ EC;, of
TBTC and TPTC were both about 0.59pug/L and the 72h carotenoids EC,, were 0.49
and 0.57pug/L respectively for D. zhanjiangensis. The 72h Chl.a EC,, and 72h caro-
tenoids EC;y of TBTC were 0.87 and 0.89ug/L respectively for Platymonas sp.. Both
Chl. a and carotenoids of Plazymonas sp. were not reduced by TPTC to below 50%
of that of the control; TBTC had more reducing effect than TPTC on photosynthe-
tic pigments; Plarymonas sp. could tolerate greater concentration of organotin than
D. zhanjiangensis.

Key words Triphenyltin chloride Tributyltin chloride Dicrateria
zhanjiangensis Platymonas sp. Photosynthetic pigments



