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Abstract

Aims  Skeletonema costatum and Scrippsiella trochoidea are two algal species that can cause red tides together.
Interspecific competition is thought to be a factor in development of algal blooms. Our objective is to study the
effect of nitrogen and phosphorus on interspecific competition between Skeletonema costatum and Scrippsiella
trochoidea.

Methods The experiments were carried out in mono-culture and co-culture. The nitrogen (nitrate) and phospho-
rus (phosphate) concentrations were 32, 32; 128, 32; 512, 32; 512, 8; 512, 2 ;,Lm01~L71, respectively.

Important findings With increased concentration of nitrogen and phosphorus, the time of Skeletonema costatum
as the dominant species was prolonged. Compared with mono-culture, the maximum densities of two species were
inhibited in co-culture, and the degree of inhibition increased with higher concentration of nitrogen and phospho-
rus. The maximum density of Skeletonema costatum was more inhibited than that of Scrippsiella trochoidea.
When the concentration of nitrogen and phosphorus was highest, the inhibitory starting point (z,) of the two spe-
cies was highest, and with the decline of nutrients, the ¢, also decreased. Under various nutritional conditions,
competitive inhibition parameters of Scrippsiella trochoidea to Skeletonema costatum (f) were higher than a.
Scrippsiella trochoidea out-competed Skeletonema costatum when nitrogen was 512 umol-L*1 and phosphorus
was 2 pmol-L ™", In other nutritional conditions, competition resulted in unstable coexistence of the species.
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Fig. 1 Growth curve of Skeletonema costatum (A) and Scrippsiella trochoidea (B) grown in mono-culture under different nitrogen

and phosphorus concentrations (unit: pmol-L™") (mean + SD).
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Table 1 Parameters of Logistic equation of Skeletonema costatum and Scrippsiella trochoidea grown in mono-culture under differ-

ent nitrogen and phosphorus concentrations

42 F ¥ N. Pi&J% Nitrogen and phosphorus concentration (umol-L™)
Microalgae species Parameter N:32,P:32 N:128,P:32  N:512,P:32  N:S12,P:8 N:512,P:2
VR 4 K (x10* cellsmL™) 26.1 40.0 422 17.6 6.3
Skeletonema costatum a 5.18 4.24 6.46 4.89 3.11
r(d" 1.407 0.857 1.806 1.583 1.391
R 0.946 0.885 0.858 0.997 1.000
t,(d) 32 4.1 32 2.6 1.7
HER T G K (x10* cellsmL™) 42 8.0 12.8 6.2 34
Scrippsiella trochoidea a 2.59 1.64 2.81 2.58 0.90
r(d" 0.563 0.317 0.536 0.930 0.346
R 0.965 0.807 0.919 0.926 0.889
t, (d) 1.9 3.0 3.9 2.0 0.6

a, TWHOW; K, RBEA AN r, PRI R, NGB, o, SRR AR S
a, constant; K, carrying capacity; r, rate of population increase; R?, fitting degree of curve; #,, starting time of competitive inhibition.
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Fig. 2 Growth curve of Skeletonema costatum and Scripp-
siella trochoidea in co-culture under different nitrogen and
phosphorus concentrations (N, P concentration unit: pmol-L™)
(mean + SD).
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Table 2 Parameters of Logistic equation of two microalgae in co-culture under different nitrogen and phosphorus concentrations

TR TR 24 N. P¥kJ¥ Nitrogen and phosphorus concentration (umol-L™")

Microalgae species Parameter N: 32, P: 32 N: 128, P: 32 N: 512, P: 32 N:512,P: 8 N:512,P: 2

R 4 K (x10* cells'mL ™) 5.3 5.9 8.5 5.0 3.9

Skeletonema costatum a 379 233 326 230 1.86
r(d?h 1.280 0.514 0.786 0.654 0.510
R 0.923 0.898 0.958 0.890 1.000
£,(d) 24 3.2 33 2.5 2.3

HELR T G 5 K (x10* cells'mL™) 2.7 3.2 43 3.5 23

Scrippsiella trochoidea a 1.49 1.76 2.08 2.06 139
r(d?h 0.566 0.475 0.430 0.864 0.851
R’ 0.949 0.925 0.959 0.925 0.915
£, (d) 1.4 22 32 1.6 0.8

a, FWHOW; K, RBEA AN r, PRI R, NGB, o, SRR AR S
a, constant; K, carrying capacity; r, rate of population increase; R?, fitting degree of curve; #,, starting time of competitive inhibition.

R3 OAFINL PR N A 4% BERHEDR 7 QB (10 52 4o S B 5 4 25 2R

Table 3 Competitive inhibition parameters and results of Skeletonema costatum and Scrippsiella trochoidea under different nitro-

gen and phosphorus concentrations

SE I 24

N. PikJ¥ Nitrogen and phosphorus concentration (umol-L™)

Competitive inhibition parameter N:32,P: 32 N: 128, P: 32 N: 512, P: 32 N:512,P: 8 N:512,P: 2
1.91 1.96 2.17 0.16
B 13.09 13.41 943 13.53 6.13

K> K,/o K> Ko K> Kla K> Klo K. <Kila

K> K.J/B K> K. /p K> K, /p K> K /p Kq> K,/

Ky KSR AEARITT BRI o JH 1 4% 38 BRI 1) S R IR 254 (x 10% cells'mL™); o B3 3l A v - 4% 5 MDA 0 RS 0 HELR S0 P86t o i

FBEHITESHNHISEL

Ky, K,.was maximum carrying capacity (x10* cellssmL™") of Scrippsiella trochoidea and Skeletonema costatum, respectively; a, # was competitive
inhibition parameter of Skeletonema costatum to Scrippsiella trochoidea and Scrippsiella trochoidea to Skeletonema costatum, respectively.
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FH SR A 8 % R VR B AR I AT Bk B R A A b
BV TEDL A . B R A A B0, ek v o o 7 i ok 2
I A, R B ek R e, B R R
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