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COMPETITION ON NUTRIENTS BETWEEN GACILARIA LEMANEIFORMIS
AND SCRIPPSIELLA TROCHOIDEA (STEIN) LOEBLICH III

ZHANG Shar-Dong, SONG XiwXian' , WANG You , YU ZhiMing
(Key Lab of Marine Ecology & Environmentd Sciences, Institute  Oceanology, Chinese A cadany ¢ Sciences,
Qingdao, 206071; Gaduate School, Chinese Academy ¢ Sciences, Bejing, 100039)
"(Key Lab ¢ Marine Ecology & Emvironmental Sciences, Insitute ¢ Oceanology, Chinese Academy ¢ Sciences,
Qingdao, 266071)

Abstract In recent years, harmful algal blooms (HABs) occurred in more localities and more frequently than
before, which have caused serious problems in coastal marine ecological environment and massive mortality of cul
tured organisms in China. Various mitigating methods, physical or chemical ones, have been applied, but the re-
sults were unsatisfactory with probable negative impact on marine ecosystem. Biological strategy was therefore sug-
gested recently for its potential HABs mitigating ability with fewer side effects. Using macroalgae to remove microak
gae is an alternative measure advocated by many scientists for its combined merit. Macroalga is popular in aquatic
ecosystem. They absorb nutrients quickly from water to build their bodies. Some of them uld also release certain
allelopathic materials to kill microalgae cells. When harvested, they can carry lots of nutrients from the water col-
umn onto the land. To study the feasibility of applying macroalgae in HABs mitigating, macroalga Gracilaria
lemanef ormis, a common species in China coasts, was selected to study its interference with and competition for nu-
trients against a bloom- causing dinoflagellate Scrippsiella irochoidea ( Stein) Toeblich III which was originally sepa
rated from Jiaozhou Bay of China, under controlled laboratory conditions. The mitial dersity of G. lemaneformis
was designed at three gradients of 0.5, 0.2, and 0. 1 gfW/ L. The S. trochoidea in exponential phase were inocu
lated into a new culture medium to reach an initial cell density of ca. 3x 10° cells/ ml. Resulis showed that G.
lemamej ormis had obvious algicidal effects on S. trochoidea in the coexisting system. When co-cultured, both
growth period and maximum cell density of S. trochoidea were decreased, and the degree of the decrease was post
tively related to the initial density of G. lemamejormis. Oppositely, S. trochoidea had little effects on growth of
G. lemoneformis and their daily increasing rates presented no significant difference with that in mono cultivating
system. At low initial density of G. lemameformis (0.2 and 0. 1 gFW/L), the cell density of S. trochoidea in ce-
cultured systems began to decrease when the nitrate concentration declined to minimum. Phosphate consumption was
not the reason for S. trochoidea decrease because ils cell density increased as phosphate concentration in the media
declined to minimum. Maybe S. #rochoidea can absorb phosphate very fast and stock it inside the algal cells.
G. lemameformis wuld limit the growth of S. trochoidea mainly because of the former dominates the nitrate cor-
sumption. At a high initial density of G. lemameformis (0.5 gFW/L), the cell density of S. trochoidea in ce-
cultured systems decreased as nitrate concentration was still high (about 40Mm). We deduced that
G. lemameformis affecting the growth of S. trochoidea was probably due to other reasons, such as shading and al-
lelopathy, in addition to the nutrient competition. Dominating G. lemanejformis in competing for the available nu-
trient supply was a main reason resulting in co- cultured S. #rochoidea depression. G. lemaneformis may become a
promising candidate in HABs mitigating.
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