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RE  KBXFHEREE (Nitzschia closrerium) HIFMERA, 20% BEHIKRZ o B
PL42E B KL 22 R FR R IR BE AU B T Bk, 20% Bk BRI TAL I M H A K AURIR S 2%
BNRE—REBBMKE (LOEC—NOEC) #EFHE 4 F1% 32.00—3.20 mg/L, 3.20—1.00
mg/L,F10.320—0.100mg/L; A EMEM-2K ¢ S8 216b-ECy0 4 6.73940.003mg/L,
20" Rk B I A MR 4 244 T EY 1440-ECyy 0 46,131 1.01mg /L, HIRECARVEHRIMEIH J
EWBOEREHENHGFR « B IRIKE RN RIBHEA KEH,

e AR ENRET H, BRE D ESRAERBRRANELN, LEBFERH
BEHEXRIEMEEEWENERREFESRIES, fAaREnREERL
BRI, B B 1T A DL I 6E E R MG K R IR BB 75 B » 3 75 B IR R B G A
B 5iHE,

VAR SR, KA B b U B DL W E A N R Z —o AT B A = St
WARREWEF ARG, 3B REIRENRNE LY, (BA XRAs
HEWARENRILE, 1984 4£5 B 11 HE&IE“ R HEH L8 LR BT
SRE“SHRRBERE ETEES, BRTE-BX. ALRHHX—BEFIUA
I i B O 20 Bkt R OB AL BT ILBS BT R BB (Nivzschia closterium) 1T
MR
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(1) EFh ¥ HE % [ Nitzschia closterium (Ehrenberg) W. Smith],

(2) K BETIHRBEEKEHREMEERRZEKGLE 1.020), 28T
s g, 71 NaNO, 50mg/L, K,HPO, 5mg/L, FeCiHs0, + 3H,0 0.5mg/L, 2Na;CHs0; -
11H,0 10mg/L, Na,8iO; 10mg/L, VitB,, 200ng/L (FrFRAFER VitB, XEF4tH15h,
SN HTAR ), M EIRE R K. 2 (RE-650)F HKHE, R AE#& Mo

(3) MR 20% Rl 2 B B AL R, BRI/ (HIA OIL-
102) MEEESERE& M, EMARAHS B TEIRNERBEKER, IR EHFmREER

WHEER: 198846 A9 H,
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LRBIIEE R (20—24°C) T, LN AT 2060, 2 500—3 0001, 24h JEHR, il
3—4d, PIRE IR R E R, LR HIFIREALR e SRR B U B O IR,
I AT 583504 100ml S HRHE, RAER S 40ml, Y REBH I EXR T BARI5 5, Lk
R B o 77T 58 A4 IR 4R 1 P RS S B b 3 IR R B

HEHBRNGE, 5 B B R A BRI R o S EIEIRR, JHRERIR 8
B K H A e S (AR R 5y BRI el = In (2,/2,)/ (2 — 2,) (A", U
Max{u}1, £&Ru0TF:

(1) BHEMMET s F OLYMPUS BREIA1 BX-K-25 & BV HUR M
20* PR iR R AU, DL 10%cells/ml 9 3ahr, S M RREEE T 10 &, FORSHE,
TG FIIREE 2 86.25 X 10%ells/ml, 45FR 24h BR—YREE, %8 6d, SR ERBHAEE
3R, LA IES CO,p HEBY IR BRI

(2) ¥Wuez: A 720 BN EIEE 630nm MR ARAERO BB, e s R
4 lomo g —ik R HORE S, 20% JARHIRZEARE I 2 VR, EM FIRRAL SN AE KT 3 ¥k, IR
Ho BIGEMREREREEY: 20% Rkl ih, 0.058; H, 0.038; FRiLah, 0.027, #Fh
JE1E 0% 24h BUREROM, $548 6d, TR, 20% MEHMARBRERREY 3 UGEBR. Bils
SRETAEE, SR 12 1 8h, Pl 2 500—3 000r/min BYBEE B0 10min(80-1 RUBS(NAIE
BLY - M2 L s, EHET BRI, S B R B I B, 45 B 5 B R A R R AL R
B EAZE 40ml, ‘

(3) MEEE  WAREEMENE o ROTHM KRN, ey &
BATHERIOER MHEE ¢ BIRE Chle(mg/L)=11.640Dg;—2.160Dgs+0.100Du,
:T:EEFI ODygg3, ODgy;s *ﬂ ODg; ﬁ%‘]%?’f&ﬁﬁﬁ (lcm %E) B(JB‘EIE%%}EEO @%ﬁ\[ﬁ:
B4R E a(mg/m’) = Chla x0/V, Kb v HEBRBEER (L),V AKBEER (m¥,

(4) BEshsE  A—BEEKH DY,
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L 20% #R¥lidE R

(D) MERBEE HAERES 6 RAEKE CLEEE) WIESFER S
F=2640, HHAZEFIFEHEZE (p<0.01) CGE Do 20¥ BBl iz KivEmW
2R, %k 2, ‘

Z: BA, BNFAEREERNERBEERBIRE —REEUMIKE (LOEC—
NOEC) #5 2% 32.00—3.20mg/L,

(2) MEEORWE  20% PEHHZE 6d BIRR b, 0 A E R B IS B R
RERIE 1 % 3. @mE 1 AT, RRAY 6 RESHBM 10mg/L iR EHEEHER
2>, 320mg/L 70 100mg/L 3R BE4A %4 %7 F 2570 38 40 it 43 B8 v sl SR8 SR 2, BE R IR B
HHERIMEHEWRRERIEERR), HARRHERMSH, 144h-ECy = 46,13 +
10lmg/L (HJHH5E y = —0.55 + 1.19x, » = 0.968 5), {HE 1 th 0.032mg/L HEEH
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Tab. 1 Variance analyses of effects of No. 20 fuel Oil on growth of N. closterium

HEXR ¥R HHEE B F {4 BEY
HiE S, 0.067 80 5 0.01356 26.40
MK S, 0.003 08 6 0.00051

R%o 0.070 88 i1

2 20 R BAKRALEERE Un,(d™)

Tab. 2 Maximum specific growth rates (Ug,;) of N. closterium in No. 20 fuel oil

group (d™Y)

KEE (mg/L) s 959 BATH
pogid 0.5175 0.4896—0.5455
0.032 0.5665 0.4153—0.7177
0.320 0.5658 0.1363—-0.9953

3.20 0.5071 0.3991—-0.6151
32.00 0.4625® 0.3456—0.579 4
32.00 0.24879 0.0385—0.5359

® SxRALk, p<0.05,

B RSN L P RAB T EMKEAN(EENBAR). mE 3 Un. BREH
RN MR AT B, 53 EAL, M 10mg/L EEZERABRNBE,

(3) WARREAEANEBHKMEN  TRWE 1R, 320me/L JREHNRE
I BLERITIE, BEGER T M MR, AR, RKER, Mg 2RE,
100mg/L REEAHRAERIFH IR B MM, 320me/L REARIERS M IRFE T (MR 1R
WEEAE)E 3K,320me/L REEMNRERLLLTERMI;E 4 X, 100mg/L 3K
EARRE AT AEEEAE ERRNELEE 4 REAER. RE 320mg/L
1 100mg /L % A2 BIZL S , 705050 31 6 L A0 MR BOR IR BE T 18 (L TSR 3R
FELMEAM, :

(4) MHMRE o« SBROEW  TROSFLSEYWRN T HEREHEE « 5B
B, A 2 T4 [ A SR EMGE ¢ S B 53 MAAELMRE 50% (9 20* ghokhig, i
IREE 4 227.69mg/ Lo

2. ¥RnEn

(D skmEm  WHASEHEE ¢ REkE OLtBERE) WHE SRS H
F—4958, REBITEREREE (p<0.01) (4. XM ALERBRERNEM.
EENES, REKEERE Un: BTEROE 2—3 KRBT

% 1 Kl , FE BT A SR B4 K LOEC—NOEC Y 3.20—1.00 mg/L,

() HHRE« SRNEH  EBRHFAEREHEER « SROBEBEIEI.
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Fig. 1 Effect of No. 20 fuel oil on cell divi- Fig. 2 Effect of No. 20 fuel oil, phenol and

sion of N. closterium (1—86d) sodium sulphide on Chl. @ content of N.

closterium (The 9th d)
F3 20" RE AR BIS RHE Un.,(47) REHAKRE ()
Tab. 3 Maximum cell division rates (Ug,,) of N.closteriwm in No. 20 fuel oil group

(d~') and the time of appearance (d)

W (mg/L) % B | 0.032 1.00 3.20 10.00 32.00 | 100-0 320.0
Upax 0.6639 | 0.6241 | 0.5445 | 0.5754 | 0.4769 | 0.5496 | 0.2765 | 0.1633
H4 30 A5 ) 1—2 23 1—2 1—2 23 23 2--3 2--3

®4 XHROHFHAELREROTEIN

Tab. 4 Variance analyses of effects of phenol on growth of N. closterium

FERR Exfm HeE 85 F{& B
HE S, 0.071 42 6 0.011 90 49,58
H|E S, 0.003 31 14 0.000 24

BnR o 0.07473 20
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®S5 FRANBAHERE Unx (47

Tab. 5 Maximum specific growth rates (Un,,) of N. closterium in phenol group (d-!)

B (mg/L) Uomax 959% BEI=M

%t A 0.8089 0.7622—0.8556
0.032 0.858 6 0.8422--0.8750
0.100 0.850 3 0.7737—0.929 6
0.320 0.8284 0.735 8--0.9212
1.00 0.759 5 0.683 20,8358
3.20 0.673 90 0.543 8—0,804 0
10.00 0.685 9@ 0.627 1—0.744 7

O5X @A, p<0.05,

R BER BB T RN T (B 2)o H 216h-ECy = 6.739 + 0.003mg/L ([E[IHH &
y = 3.66 4+ 0.35x, r = 0.9637),

FAEBANT AERENEE ¢« SBS5 20" B AL E(E 6),% 0.032mg/L
S ERRREH, KBBEEMHREcARTH 0% EEREL. TR, FBxIHm A%
TLWMRE o SBIOEMAT 20% BB E 1,

#6 20" REAEANEREHER o« BB (mg/m’) R
Tab. 6 The comparison of chl. a content (mg/m?) of N. closterium between No.

20 fuel oil and phenol groups

R (mg/L) 20% R E3 FKER/20% REHIE X 100(%)
0.032 140 115 82,14
0.320 235 95 40.43
3.20 170 90 52.95
32.00 205 205 26.83

Q) micPuoEm W AEBERE 6 RWERERTHESF, HRE F=
4.25, KB PR E BB AR E (0.01 < p < 0.05) (G& 7) Ht HEHRIERIL Yot m TR
KREEERKBHAELBE 0—1 K, FRIE 8. & RREBMAVERTARLE
A K LOEC—NOEC ¥ > 0.320—0.100mg/Lo Unme fEREHR/L 10K B RGBT A BT
HRGE 8o

#7 RUAREFBELREENTRLSF

Tab. 7 Variance analyses of effects of sodium sulphide on growth of N. closterium

TERR ik HHE Eopi) F g wEk

ma S, 0.015 42 5 0.003 08 4.25
WA S, £.008 71 12 0.000 73

B 0.024 13 17
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%8 WAPHEARKIEERE Un (d™)
Tab. 8 Maximum specific growth rates (Up,,) of N. closzerium (d7') in

sodinm sulphide

WE (mg/L) Umax 95% BIZIR
ol 0.912 8 0.770 8—1.054 8
0.010 0.932 4 0.797 3-—1.067 5
0.032 0.998 4 0.879 7—1.117 1
0.100 0.998 1 0.858 61,1376 -
0.320 1.0300 @ 0.9362—1.123 8
1.00 1.0732 @ 0.9893—1.1571

@ 5% FAAEH > p<0.05,

MHHEE ¢ EEREMNT 20% BB A >, B 5% B, REREAET

50% (& 2)o
= W o’

MFE 13K 4 Fik 7 WERFIB I TR EHME, 20% #O6lE. FERRIH L s
FAEKBREROEWEESE.

L 20% ¥ imes KW

- B 1R 0.032mg/L REAMBID REBIE ST HEREAN(EREN KA,
H. 320mg/L F1 100mg/L 3KESAM MY RE ML BERMNBRE o XEE 4KK
BE S0 8 UM SO O A IR S T, T P e B R ST R R S T, R 5 — B B B R — B
BEsh, B 144h-ECx = 46.13+£1.0lmg/L, X5DIAERUE, EEHHRT SN B4
b, BHEMARSRBIERS0% REZHATHTRIKE Y 5—50mg/L MREERBER
’éf[“]o

M 3 HE Unee BEEH, ZRAN Une WNT XN BRAKN Uno EXRAB
Unax HIHIRTEIAS BT X BAR Une BB XBHASRART AR ENER
RUEER JA A2 b3t AL Ao BARHE R K A & A R AE R B, BE1E
A RHTFER FHAYIE R B MR H A KB R (R Eb A2 K S sl 4 i 43 SR ),

BB RENA, AIEMKERS (320mg/L 71 100mg/L) HRAEHT HER B
WA XRBEFROIEFSEFSER. RERIATATREER PSR
M, EXE LA FEWERBMS RS AR E RAREHEA KRR R, FEHB
EAKEAEREF R P RERD, FHRNUEHRHEREY,

M-8 o« S BE, 7 227.69mg/L I, 20" B EH AR BHUHEE ¢ S B
K50 %o XRARBERNEHER « HEFERNMEIER &2 dr, 20 Rkl
B PIT HH4RE ¢ SRR EAHNIRE, BEVERK, BB EERETEE
AR, B HTH—F LR RIESL.

2. XBHEw

% 4,% 5 KB 2 (R RAER T A SR B EERANEE FreEn.,



LI REEE W BREL R AN T AR EERERRIMHEER « SROEW 27

KE XM B W RIRIKE R 40mg/L, HENSEWRZHEDREEEIZHEDE
RRENTE. XEREETRIMNNVERERHEE M,

FRNBRENREVNHEFAAREEE, BAARERLEDW. BEEEYR.TE
AMEYWZ— RERNEFEEAREE, RESKNEERSRITE, S &MuEhEE#
T ERAKE TR, B EYND B EEREANE N, B—TRRE TR 5T LS
Y, mTRE (—OH) HE#H, WERRMNEY, FREMRREETELRF
gzl

3. AL shtI R U .

B AR U HIBRE(FEZRAE 0-1 ), RUEARERITERHEY &,
WA, B 2 e 8 iy Up.. [EFEBASIRE RS AR B, XBHRHFEH, Mk
Gt AR ERERE B MHRE o SEAETRREN, 11 EE RIS AR,

mamhRaEENN—F, HSEEEREKBEERN R LS (HS), ik
HS™ B ', AREERY, HEERETERENTAYEEES—FMEERRE, ©F
IR R, AR R M AE DA B A R R A MESE, HETRET X E1E
H:

CO, + 2H,X — CH,0 + 2X + H,0 (H,X BEMEEEKRT H,0 845 F).

BREE—RELH EHEF KR, B RERIELRAELTERZYS THT, A h TR
BIRHETER, IERRE DR B SERHEEE TS RWAEEE, 8 E
AN AR AR B LRERAEE LRAKEREM, THERWEERBIEES
TX—H. Hitt, AENFUEHNH AERESEEENEWERREEN,
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EFFECTS OF NO. 20 FUEL OIL, PHENOL AND SODIUM SUL-
PHIDE ON GROWTH, REPRODUCTION AND CHLORO-
PHYLL a CONTENT OF NITZSCHIA
CLOSTERIUM

Chen Yaqu and Rong Pei
(East Ching Sea Fisheries Research Institute, Shunghai, 200090)

ABsTrRACT

The ship “Sea Carrier” (Panamanian) wrecked on 1984 May 11 near Nanji islands
(27°00°N, 121°13’E) and polluted this area with No. 20 fuel oil, phenol and sodium sulphide.
To assess the pollutant effects of this accident on phytoplankton a series of bioassays have been
carried out with Nitzschia closterium by hemacymeter counting as well as absorption and Chl.a
detection.

The results showed that these three chemicals had obvious effects on N. closterium. Both
No. 20 fuel oil and phenol were poisonous, and phenol had the greater effect. In the test
period of six days, the maximum specific growth rate of N. closterium increased successively
with the rise in concentration of sodium sulphide-

The ranges of lowest~observed effective concentration—no-observed effective concentration
(LOEC—NOEC) of No. 20 fuel oil, phenol and sodium sulphide affecting the growth of N.
closterium were 32.0-—3.20 mg/L, 3.20—1.00 mg/L. and 0.320—0.100 mg/L, respectively, On
the other hand, for the Chl.e content the 216h-ECso of phenol was 6.739+£0.003 mg/L. For
cell division and reproduction the 144h-ECso of No. 20 fuel oil was 46.13+1.01 mg/L. No. 20
fuel oil in high concentrations inhibited the growth, reproduction and the Chl.g content of
N. closterium. But the o1l in lower concentrations improved the growth and reproduction of
the organism.



