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(BEAFKEEYHRER, T 510832)

’E 1 l/T, 2 KT (BH4KFE) ERRRRA: EA5NHERANBAERT R
(Prorocentrum micans) WA BRBEMREER (P<0.01), %ER By By BOKH
DERHEEM (P<0.05), BAKMHSENKEEZHEVERNVERRHET. mHEL
HEHA AN B E,

X@in  BEEFE EXRE % & fER BBu

BEFEFERAVELFEEIERMREMZ—COBES, 1984), REXEBNEE
ST ESHINERFERAMIRE GrRES, 1989; Park et al., 1987), FREIA LAY
MAFREBAROCET ZHREGEIES,1991; Iwasaki et al., 1973, 1984; Nishi-
jima et al., 1987), A —F TREFEFEFREAMESERAREREAFIHXRER, RITM
REXRRBIZITTSR EDTA-Fe % 4 RFNBEHERFREERNTEIER,

1 HE5H%

11 ERRERESRE  BERFE (Prorocentrum micans) 5|HPERZERGHENR
o FhkEE24 “f/2” (f over 2 medium, Guillard, 1962), RE 23+3°C, Jt5R 5000
lx, JREEL 12L:12D, 500r/min BEFJHEHE, B BOHERD, 0.45pm HILBEI I, 2
EE AT EEAK (DL 0.2pm FFLIEES ). ¥MIBHERZE 10—15NTU, SHEERA1TH
I, FF R Eo

12 LBREEBERERERERMNE DB R NE B A RER, HERER
HEwhEmE, b, e, H SRAKERE, BEFRILSA Y

13 EXRREEI

131 HFEKFEREE A% EDTA-Fe (HF “4”), NaNO, (R F “B”),
K,HPO, (H¥ “C”), #4£%E B, + B, (HF“D”) 4+ HFNEERETRIAFRKILE
KRR, £, ARTHR 4 K%, i3 BTSN 2 K% R, RE 4 X B,
AX CHIREVER, KPREEEESE Yamochi (1984), &HT RKFFIEM T:
(7KE#Ar: 0.1pg/ml, NaNO,, K,HPO, 24 0.1mg/ml),

* AEREABEE ST, 9389008 5,
WEsE: 199349 A 14 HoBESREM: 1993412 A1 K,
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1 RREFRAKE

Tab. 1 Factors and levels of test

3} F K E 1 X F 2 K ¥ 3 K E 4
FeCl, - 6H,0 0 6.3 12.6 18.9
A(EDTA—Fe)<
EDTA - 2Na 0 8.7 17.4 26.1
B(NaNO,) 0 0.5
C(K,HPO,) 0 0.05
Vg, 0 1
DV, + V5, X
va: 0 5

132 EXHRMER ARBRE—N4 X 2(—MAKERFEINM2KFRF)E
E, M2z 4 X B,4XC WREMRER,IE L(2%) BB Li(4' X 2% RERE 2
®2 EXARIEI

Tab. 2 Scheme for orthogonal designed test

EDTA- NaNO K,HPO
g géz F:E#l) A (5;1)’ AXB '(g])' AXC Vn,+n5(ul)

(1) 1 2 3 4 5 6 7 g 9 10 11 12 13 14 15

1 0 1 1 1 0 1 1 1 0 1 11 0 1 1 1
2 0 1 11 0 1 11 10 2 2 2 10 2 2 2
3 0 1 11 10 2 2 2 0 1 11 10 2 2 2
4 0 1 11 10 2 2 2 10 2 2 2 0 1 1 1
5 10 1 2 2 0 1 2 2 0 1 2 2 0 1 2 2
6 10 1 2 2 0 1 2 2 10 2 1 1 10 2 1 1
7 10 1 2 2 10 2 11 0 1 2 2 10 2 1 1
8 10 1 2 2 10 2 11 10 2 11 0 1 2 2
9 20 21 2 0 2 1 2 0 2 1 2 10 2 1 2
10 20 21 2 0 2 1 2 10 1 2 1 0 1 2 1
11 20 21 2 10 1 2 1 0 2 1 2 0 1 2 1
12 20 21 2 10 1 2 1 10 1 2 1 10 2 1 2
13 30 2 21 0 2 2 1 0 2 11 10 1 2 1
14 30 2 21 0 2 21 10 1 2 2 0 2 1 2
15 30 2 21 10 1 1 2 0 2 1 1 0 2 1 2

16 30 2 21 10 1 1 2 10 1 2 2 10 1 2 1 v

14 B B ERTRFEMEA 500ml KARYED EEAKD (BL0.2um #EFLIBE T
1), MEAZE INTU, ZEHMES 30ml 433, B 2 fralit MM ARER &5 5% .

2 #R

B 1 AERRBNERI . AT, BF B 1KES 2 KEHNERLFENE
FWMEBE; BFAN1LKES 2—4 KPRANERTF+OEFECEN P <0.01); BFD
BIKERINERBE (P <0.05); RFCHAFRNERREE. HTESFER L &
3 (GEIRARKIAEFER),

ERREAERERN, E—P T REER B, B, BRNBERFREERNEMW,
H2a—d BREES C, 5 C, G 5 G, Cy 5 C, &k Cs 5 C¢ HAEKIMEZLRK,
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Fig. 1 Comparison of standing crops under 4 factors between different levers
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Tab. 3 Analysis of variance
T B Ss DF MS F
A 8 543.51 3 2 847.84 56.91%%
B 52 257.96 1 52 257.96 1044.31%*
C 66.75 1 66.75 1.33
D 589.76 1 589.76 11.79%
AXB 966.61 3 322.20 6.44
AXC 176.75 3 58.92 1.18
€ 150.12 3 50.04
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Fig. 2 Comparison of growth curves under different Vg ,p concentrations
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MFE 2 T4H4, il EREFRBESHENETIN KHPO, & Vi, BIKE, HTEER
R KHPO, EAAREE, RSN EIRMNENERET Vs, HKE
3 itRE4iE

HARNIBERRENERBNIREEZR SR BIELMARSEEEMEEELE
FREHEFOELRE—BRIGLIEE,1991), FHHb, IBER FEA G N IR R
B AR, ERERAERANTBREE DEFROEE (AIRXREEE V, &
PEFE KDY U LS, SR EZERNEREYFE I Fh TR S5HbEX
(Eppley et al., 1969; Dugdale, 1967) —k¥, L EEEH AL,

#® &% (EDTA-Fe) 3EHEHEMMENBTELMSH AR Ok BHRIEHAM
(Yamochi, 1984), {BfE Yamochi WIRF%TH, &, BRGEERDRERTEEFEFE
AR, XAEEEAFENAKRER RRRMAEREITHERRFREERELNR
Ho SR BHEHDEZENARET LML, EXEVRERERHESHER, BT &
KIREIA T2, WERSE L, SN ZMBAROEME 7, CAERKB T % (Oquist,
1971; Mueller, 1985), F/b, EHBEAREFIES, AR EBAN—THY, B
BREBERNUHERNEE,FRATIRE, BED, ARENVEFRREBNTFECAERSRE
(Menzel et al., 1960; Daivis, 1970; Glover, 1977; Brand et al., 1983), {HFH RHL
HZRRWRNGESAHRFNEEFHEHXAR (Kim et al., 1974; Glover, 1978),
Yamochi (1984) HREHKSGHEZSEFNEAKETRBEAABERNRTZ—

Swift (1984) N4, FERTEREELRMHENDELEIEH, aFEEETEAE
N 80 % MBI AERTER Vs,o Yamochi (1984) JRIAN, EARBHNEESSELEDN
BT, FERNEERFENNATRENEZW, MNALRHUEEEI T EARERR
MW AERKMBLRRE, £4EK BB, RABBERTEEARNEERE,

K EEBROE /LA 3 £4, XRHE Redfield & (Redfield, 1958) py1/5,
A EREREARBOVEFRREE T, ARARMERBIERE THEEEPEnE
REZEZH o

g % X W
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THE EFFECT OF IRON, VITAMINS B,, B,,, NITROGEN
AND PHOSPHORUS ON THE GROWTH OF
PROROCENTRUM MICAN S*

Zhu Congju, Qi Yuzao, Guo Changb:
(Instisuse of Hydrobiology, Jinan University, Guangzhou 510632)

ABSTRACT

Seawater was collected from Dapeng Bay, South China Sea, in Oct., Nov., 1991
and Jan., 1992. Growth promoting nutrients were examined by using AGP (Algal
growth potential) test procedure. Inorganic nitrogen, phosphorus, chelated iron and
vitamin B,,B,;, mixture were supplemented at various combinations and concentrations
according to the orthogonal designed scheme.

The results showing that the maximum standing crop of Prorocentrum micans
was enhanced very remarkably (P < 0.01) by nitrate and chelated iron and remarka-
bly (P < 0.05) by a mixture of vitamin B, and By, but that phosphate had no remark-
able effect suggested that in Dapeng Bay the former three factors are crucial in
triggering red tide in the area.

Key words Prorocentrum micans Orthogonal designed Scheme Iron Ni-
trate Vitmin B,,B,,



