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N, P, Fe~EDTA,Mn 375} 4 ¥ $E 4K B I
YasE S MBS R
FRH AEE

(PEMEREBFTRL.ES  266071)

RE T 1994 F 7 AEEMNELE EDEUN 4MP R E T ORI IRE, RAEZ LR M T B
BT N, P, Fe~EDTAMn 4 MHEF X E4HE KEFZNE, REZH, Fe-EDTA il Mn 3 iZ 84 K
FEERHER, NF—ERREER, KEXKFEERN Mn > Fe-EDTA > NO,-N > PO,P.
*@im Al ERIRE K B %e% &

WEHAREREXW, FENEA BHERRAMBES BRGNP REM (ER
B, 1983; FF W&, 1994; Harrison et al.,, 1986). Hit, BRI RBIEERBENE
BN A AEYERZERIEEIHERTRANE. SRTRENLEE R %
MR, B R AR, EE . B F LR TRAEHE. 199447 H 14
H, BB QB AE B8/ 4Pt 4R R M3 TR iR, %5 B 13K 9.98 X 10%cell / mil,
WH, WA HR KR, Bt HAERESHFENHRED. BERANEESH. A3RA
ERLHH T, 55 T N,P,Fe-EDTA,Mn4 N H F xR R BN 0, WEAT
fife FL TV 1 AR T80 0 ATL o 2 AR AR B
1 MEFHE
1.1 EREHRFEMER &

R [RE,E (Scrippsiella  trochoidea) T 1994 4 7 AR B TN E L F 8 B4
NGRS, BT R, A4k, BT 500ml =AM, IS BN £/ 2(Guillard et
al., 1962)3%FEMW. RE 20 + 1T, 684 40001, GG L LD = 14:10. 4 10d HEF—K.
LIS AT, BT RO E A E T &L, L 300r / min 93 B BO 4min, FHE B, MAE
BABRATEK BELORE ME3K, BREINBEMBEASAS MEEEREN
100m] =AM, B % E XN 100cell / ml, FFAFA 60ml.

1.2 K

RRAATLMEK, BIEKSE AT (UNEP / FAO / IAEA, 1989) ¥ # ¥ Bt J7 Bc 1.
1.3 AERKMhERE

MIEFPEE 2 R, B 2d T A — B B B, BT 2ml IFEORE N, T 61 & B8 T8

* HE ARBHEESTHWH, 397901105 ; EREE T RIBR T H, PDB6S . £HH, 5, AT 1969438,
Wt
U B . 19964F3H 28 H , ¥:3% H #1. 19974F7H 20,
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BAEE AT 2 W BUHFS MR 3 R OB A KR (u) ATHEEARES 8] () = (Inx, — Inx))
[ (T, = T)). K. x T[] T,0f B9 40 % BE (cell / ml), x, Bt TR AREE. n(d)
=0.6931/ p. EKIHWFITA.
1.4 ZuwHF EHAKF

A NaNO, i R, KH,PO, K B I, Fe-EDTA & £k ¥, MnCl, A 4 U, 1R 38 © 4 B 55 45
RVERSE HFHAF, N, P Al Fe-EDTAB Y /K F, Mn B /K-, L3 1.
1.5 EX%

A L, (4 x 2°)ERR, WERILH 95,4 N, P, Fe-EDTAB T i 3 5, Mn XL T4 9

%,
1.6 FHWIFM 1 HMEFREKE (umol/L)
2‘:;% EF' Fﬁﬁﬁ% %g[[[l‘ﬁjf’ﬁﬂ: Tab.l  Effecting factors and their levels (pmol/L)
INHCl WP 2d, A EZB 7K on Strochoidea
PR TR T 10T BUAE o IK # A K¥  NO-N_ PO~P FEDTA _ Mn
H. 1 1 0.1 0.5 0
I % % % % B 5 NO, N, : . ; .

PO,—P,Fe-EDTA, Mn4 /> B F 1 # 4k
BrRHEAE REGR W, 5 RIIT R 2. DI, AR, AR BT 8] S 4845 BEAT 0 240 47,
FRIITR 3. EWRIFINH, EE FRIGE, IRIRZINA B BB/, B4 H R gy

F2 EXRL, (4°x2°) REBRHER

Tab.2 Orthogonal designed scheme and the experimental results

& i LT % ¥ R
L NOs—N PO+P Fe—EDTA Mn MR ERKE 1t ACET ]

(cell/ml) @) )
1 1 1 1 1 2 400 04 1.74
2 I 2 2 2 4500 0.48 1.46
3 1 3 3 2 8 900 0.56 1.24
4 1 4 4 1 6700 0.53 1.32
5 2 1 2 2 6 200 0.52 1.34
6 2 2 I 1 3400 0.44 1.57
7 2 3 4 1 7200 0.53 1.30
8 2 4 3 2 11 000 0.59 1.18
9 3 1 3 1 6 500 0.52 1.33
10 3 2 4 2 16 700 0.64 1.08
11 3 3 1 2 7 500 0.54 1.28
12 3 4 2 1 7 600 0.54 1.28
13 4 1 4 2 13 200 0.61 1.14
14 4 2 3 1 6 800 0.53 1.31
15 4 3 2 1 7100 0.53 1.30
16 4 4 1 2 6 400 0.52 1.33

1) Qin, X. M. et al,, 1996, Chin. Limnol. Oceanogr. (in press)
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BAR, BT H R, HIRET B BT 6. FEDNT 0.2 B, WX PA R FH
—E W FE/ANT 0.05 8, A ¥, B13% 3 WA, Mn fl Fe-EDTAM 4 j % EH B &R
1 (p < 0.05),NO,~NH —EEW (p < 0.2),PO,PEARKZIE (p > 0.9), B HLF H F R m
A:Mn > Fe~EDTA > NO,-N > PO,~P. Hi3% 3 7] Hl, Mn, Fe-EDTAAI NO,~Nxf # iR # K
AR KR E MR N EE (p < 0.02), T PO-PHA—EZLWE(p < 0.2), HEREENR:
Mn > Fe-EDTA > NO,~N > PO, — P;Mn, Fe-EDTA,NO,~Nfll PO,~PxJ ttt {5 [A] () & i 47
WEFE (p < 0.02), HEKXKEEN: Mn > Fe-EDTA > NO,-N > PO,-P.
#£3 UHREE. ERKENHRAREDDIERNSESR

Tab.3 Analysis of variance for cell density, growth rate and generation time of S trochoidea

7 E kW BPA HEE -3 5 FlE P
Fe-EDTA 81706 875 3 27 235 625 5.48 0.049
an Mn 44 555 625 3 44 555 625 8.966 0.03
iiz) NOs 35281 875 3 11 760 625 2.367 0.187
& PO, 1781875 1 593 958 0.12 0.945
-3 Rz 24 848 125 5 4969 625
(cell/ml) B 188 174 375 15 12 544 958
Fe—EDTA 0.024 3 0.008 20.411 0.003
4 Mn 0011 3 0.011 . 29.682 0.003
K NOs 0.012 3 0.004 10211 0.014
= PO, 0.003 l 0.001 2.62 0.163
d@h wRE 0.002 5 0.000
EH 0.052 15 0.003
Fe—EDTA 0.171 3 0.057 39.235 0.001
1t Mn 0.076 3 0.076 52.375 0.001
v NOs 0.092 3 0.031 21.036 0.003
) PO 0.037 1 0.012 8.5 0.021
fia} RE 0.007 5 0.001
(d) B 0.348 15 0.026

3 RS 4&E

KLUk, ZE R R AA R EERE YRS, FR A AR EE
HF, BHEEYSE—RIANEAREEREPELGAMBAERKNREH T (Thomas,
1970a,b), T 1 30 A= 4 % 28 WA (7] T B 2 1990 o e A WL BR A 7= 19 E Z PR B 7 (Riedfield,
1958). BEEHFFRMGEA, 8 H 48 0 o B 3 28 AR 3 AR 75 00 52 v BOR B 5 R AT AR
JEUG — KHEBF IO R, Susumu Yamachi(1984) 32 45 & B 1E B 7oK F ob 22 b % 7 08
ERHEFZ—, ExtigE R E E (Proocentrum micans) B A R B EWIER. Ingle F
(1971) 4R 1E 6 & Bk 2 K8 R B % (Gymnodinium breve Davis) 788 5 7R B4 & i =1
A BAREABENENSEAHENEMERX., SEELNCERETES EENF
A, BT AE SN EAR B W B AR, K298 2 x 10°mol / L (Bender et al.,, 1977), BEI# A
FWHAERORBIE T, EEZLERT, K& P05 R38R AWKk b 7 i
PR E KR E IR A ME—FE45. Jahnke %5 (1978) & LR Lo WK vl E L IR B £ TR
WA, T — Tl 3 (Scenedesmns sp.) W BIRF B, F ANV IREIH MR EBERTH
CREEY, BAEEEELERERE S TR H &4 TR IFHEY T RBPEMHERE
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R, ERIAMHBEEA AR, RMAERTHEILNER, BE Mo EFEES. 4015
W], Mn 1 Fe-EDTA X} 4 R $ir X 358 1 40 i 25 e R A K SR04 A 1 S B9 42 b4 A, X1 PR
ZEFARAERLE Mo . AEHIEERN, MBESRB TR ZERIA N HREE
. EERERFE T, WREASFM L L EEESRETRLLTRECRE, HRHE
REHE—BELBTELTREREIENZL (Sunda et al, 1983). EABFTF, 16 4
S04 v 40 O B B AR (5 1 AARNSE 6 A1) 48 BLTE Fe-EDTAM Mn #BE2 H& kK
FOKFE DAF (FR2), XBWIEH T U EHLE. ERRFERY, O THIIVBRRET
£ e RS0 E R 1 A AT W B A (R AR, TR A Sk 56 BR O AE TSR, T BE R B Oy
SE 36 R B B R BEYLIR IS 3%, T L R ARBE I 88 00 SO EER 89 1 80, BN B SR P B IR K
EERE ARBEUEABENSERERK. ATEKRTR EF¥ESROTER
&, AR BE A KA IR F, — BIXSe B B AP SR A KB, AR AT BE 51 B 2R Y4B
RV RS R E. Hk, R E SR S A A S R TR E &R TR
SE K TR A A AT, A PR IR AR EA EERE X

£ *% X W
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STUDY ON THE EFFECTS OF N,P,Fe-EDTA,Mn ON THE GROWTH
OF A RED TIDE DINOFLAGELLATE SCRIPPSIELLA TROCHOIDEA

Qin Xiaoming, Zou Jingzhong

(Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071)

Abstract Red tde dinoflagellate Scrippsiella trochoidea was sampled from a
shrimp pond at Shangma located on the north coast of Jiaozhou Bay in July, 1994
and grew within a batch culture system. An orthogonal designing method was used to
study the effects of N, P, Fe-EDTA and Mn on the growth of S trochoidea. The
experiment consisted of sixteen groups, for which we selected four levels for N, P
and Fe-EDTA, and two levels for Mn respectively. We analysed the variance for cell
density, growth rate and generation time. The result shows that Mn, Fe—EDTA and
NO,-N remarkably enhance the maximum cell density and growth rate of S. trochoidea.
PO,~P does not apparently affect its maximum cell density, but has a positive effect
on the growth rate. All the four factors have strong effects on the generation time of
S.trochoidea. 1Tt is concluded that Mn has the most remarkable enhancing effect on the
growth of S frochoidea. The effecting order is Mn > Fe-EDTA > NO,-N > PO,-P.
Comparing the result obtained in the present study with those from previous studies
elsewhere, it appears that S. trochoidea has a large storage capacity for P but has no
such a capacity for Mn.

Key words Red tide Scrippsiella trochoidea Nitrogen Phosphorus
Chelate iron Manganese



