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Study on the Ecological Relationship Between a Red-tide Causative

Alga and Three Strains of Bacter ia Isolated fran Xiamen Harbor
ZHENG Tian1 ing"?, TWN Yun', L JianQiang’, L AN YuWu', WANG Yani i,
HONG H ua-Sheng“ (1 School d L if e Sciences, X iamen U niversity; 2 Key Lab for M arine Environrmental
Sciencn o M inistry o Education, 3 Enviroomental Sciencn Research Centre, X iamen U niversity, X ianen 361005,
China). Acta Ecologica Sinica, 2002, 22(12): 2063 2070

Abstract: The physiological and ewlogical properties of A lexandrium tamarense, a kind of red-tide
causative alga, and the exological relationship betw een this alga and three strainsof marine bacteria islat-
ed from Xianenw estern sea areaw ere exan ined in the controlled ecological conditions A. tamarense can
grow th well and keep some of its peculiarity when cultured under the laboratory conditions Its grow th
curve is as sane as that of the general microorganisn. Bacteria are not found in the purely cultured A.
tamarense cell Three strainsof Bacteriaare isolated from the sedmentsof Xianen Harbor. A fter themor-
phological exanination and the molecule-biological study, it can be identified that Ss probably is a new
gecie of Sphinganonas, S7 isB acillusmegaterium and Siwo iSB acillus halmapalus The relationship be-
tw een three strainsof bacteria Ss, Sz, Sioand the algaA. tamarense is studied by adding the bacteria’ sfil-
trate into the alga culture separately in the lag phase and exponential phase of the alga grow th The three
strains show different ecological effect The filtrate of bacteria Ss and Swo can alo markedly inhibit the
alga’ s grow th and multiplication at the concentration of 2 x 10°cells/ml S has the stronger inhibiting a-
bility than that of Ss W hilem iddle concentration (2 x 10° cells/mL ) filtrate of Ss and Sio can markedly im-
prove the grow th andmultiplication of the alga Sio has the stronger promotion than that of Ss to the alga’s
grow th  The inhibition and promotion are both more renarkable in the alga’s lag phase than exponential
phase The filtrate of Ss and Sio has no evident effect on the alga’ s grow th at the concentration of 2 x 10°
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cells/m| Bacterium S7 has no clear inhibition or promotion to the alga Themechanisn sof bacterial inhi-
bition and the possibility of red-tide control by biological methodsw ere discussed
Key words A lexandrium tamarense marine bacteria, ecological relationship
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Table1l The ingredientsof mproved f/2 culturemedium for
(b) Fa Algae
(c) 1 10% . 30s Compounds Amount
Fb , ( ) 1000ml ( )
Chl-a Store seav ater . .
1 M ajor nutrient ZnSO4- 7H0 0 022ng
Chl-a= FDR/(Rx 1) (Fox Fa) x Valz o, 78mg  CoCle 6HO  Q Olmg
,FD ,FD= 0.087(ug /m1); NaHPOs HO  Smg MnCle 4H0  Q lamg
R ,R=5V1 mn;v. NaMoOs 2H20 Q 00émng
(M1): Ea Fo 2 Trace elanent 3 Vitamin
NaEDTA- 2H:0 4 36ng B: Q Img
FeClz: 6H20 3 15mg B Q 5ug
1.6 CuS04- SHO Q0 0Img Biotin Q lug
1.6 1 DNA 16S DNA PCR
: (1anmolA TriHCI, 10mmolL NeCl), . 1wl
500ul , 20 2.5 , 16S DNA PCR , : 165+
5AGACTTTGATCCTGGCTCA G3', 1486R5CGGCTACCTTGTTACGACTTC3, 16S DNA
5 3 PCR 94 2min, 94 1min, 55 Imin,
72 2min, 30 , 1% , 20
1.6 2 16S DNA PCR QiaQuick PCR Purification Kit , 377
DNA ABIPRISV) , 16S+ , 1486R BLA ST, Pc-
geneb. 0 , ) )
Phylip3.5 DNA dist ,  Neighbor
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Fig 1 The effect on alga cell density (cell/mI)when
the filtrate of bacteria Ss is added to A. tamarense cul-
ture during the lag phase
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Fig 3 The effect on alga cell density (cell/mI)when
the filtrate of bacteria Sio is added to A. tamarense cul-

ture during the lag phase

Fig 2 The effect on alga cell density (cell/m!|)when
the filtrate of bacteria Sz is added to A. tamarense cul-
ture during the lag phase
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Fig 4 The effect on alga chlorophyll content (10 3
ug/Mml1) when the filtrate of bacteria Ss is added to

A. tamarense culture during the lag phase
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Fig 5 The effect on alga chlorophyll content (10" 3
ugﬂn 1) when the filtrate of bacteria Sz is added to

A. tamarenseculture during the lag phase
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Fig 7 The effect on alga cell density (cell/m|)when
the filtrate of bacteria Ss is added to A. tamarense cul-
ture during the exponential phase
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Fig 8 The effect on alga cell density (cell/m|)when
the filtrate of bacteria S7 is added to A. tamarense cul-
ture during the exponential phase
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Fig 9 The effect on alga cell density (cell/mI)when
the filtrate of bacteria Si0 is added to A. tamarense cul-

ture during the exponential phase
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Fig 11 The effect on alga chlorophyll content (10" 3
pg/m1)when the filtrate of bacteria Sr is added to A.

tamarense culture during the lag phase

Fig 10 The effect on alga chlorophyll content (10 3
ug/ml)when the filtrate of bacteria Ss is added to A.

tamarense culture during the lag phase
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Fig 12 The effect on alga chlorophyll content (10" 3
ug/m1)when the filtrate of bacteria Sio is added to A.
tamarense culture during the lag phase
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