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(©) N) (P) 1.3.2
, 1.3.1, 0 2 4 6 8 12 164, GF/F
(450 °C, 10 h) (<0.04 MPa) 40—60 mL
60 °C 24 h, ,
1 (Elementar, vario Macro cube)
1.1 1.3.3 1.3.1,
2019 5 0 2 4 6 8 12 16d, GF/F
. . (450°C,10h)  (<0.04 MPa)  40—60 mL
2 ( Si) 10 mL (450°C, 10 h) 2mL
, (20£1) °C, 12h:12h, 0.017 mol/L MgSO, 60 °C 72 h,
3000 Ix , 2 h, 5 mL 0.2 mol/L HC1 ,
30+0.1, 0.22 pm , 85 °C 30 min
121 °C 30 min ( ,2013)
1.2 1.4
180 mL, 250 mL
) ) (one-way ANOVA)
s 500 cells/mL , SPSS 19.0; P < 0.01
6 (NaNO3) ) ,P<0.05 Pearson
0 25 50 100 200 883 umol/L,
172 ( Si) 3 ; , R 2.5.6
, 1.1
, 1 mL , 24 , 2
(Olympus, 1X71) 2.1
2.5 puL Lugol’s , , 100 pL 1
) , 2d,
(1) &) ,  4d
_InN, —Zln N, , 1) (P <0.05) 8d
, N, t (cells/mL); N,_, -2 ’
(883 umol/L ), (100 200 pmol/L)
(cells/mL)
, (15737+844) (18487+584) cells/mL,
Olli  (2002)
S (%), @) 0 pmol/L 23 2.6 ( la)
2C
= s2c 100, (2 (P<0.05)( 1b) (0 25 50 umol/L) (100
M (cells/mL); C 200 pmol/L) 4 6d
(cysts/mL) ; 883 pumol/L
1.3 , 14 d 0—200 pmol/L
1.3.1 750 mL, ,
1L , , 0 umol/L , 0.56 /d;
800 cells/mL 3 (NaNO3) , 200 umol/L , 0.79 /d
0 100 883 umol/L, 883 umol/L 200 pmol/L
3 , 1.1 16 d, , 200 pmol/L

30 ,
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Fig.1 Growth of 4. sanguinea in different nitrogen concentrations
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Fig.2 The formation of resting cysts of 4. sanguinea in different nitrogen concentrations
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Fig.3 Effects of different nitrogen concentrations on cell dry weight of 4. sanguinea
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Tab.1 Cell size of 4. sanguin_ea in different nitrogen
concentrations
(umol/L)

(hm) 0 100 883
42.74+1.10 49.22+0.73 59.61£1.95
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(24.73+0.97) mg/L ( 4a) 0 umol/L
l16d ; 100 pmol/L
s 16 d s
(7.15+£0.24) ng/cell; 883 pumol/L
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Fig.4 Effects of different nitrogen concentrations on biogenic elements composition of 4. sanguinea
*2 AREBAREMLBTPRRAUFEMEEHE N
Tab.2 Effects of different nitrogen concentrations on the chemical composition ratio of 4. sanguinea
0 pmol/L 100 umol/L 883 umol/L
(d) C:N C:P N:P C:N:P C:N C:P N:P C:N:P C:N C:P N:P C:N:P
0 4:1 25:1 7:1 25:7:1 4:1 26:1 7:1 26:7:1 3:1 23:1 7:1 23:7:1
2 6:1 15:1 2:1 15:2:1 4:1 22:1 6:1 22:6:1 5:1 31:1 6:1 31:6:1
4 7:1 17:1 2:1 17:2:1 8:1 37:1 5:1 37:5:1 6:1 43:1 8:1 43:8:1
6 8:1 15:1 2:1 15:2:1 9:1 41:1 5:1 41:5:1 6:1 52:1 8:1 52:8:1
8 11:1 13:1 1:1 13:1:1 6:1 48:1 8:1 48:8:1 7:1 85:1 13:1 85:13:1
12 8:1 10:1 1:1 10:1:1 4:1 30:1 8:1 30:8:1 6:1 122:1 21:1 122:21:1
16 6:1 10:1 2:1 10:2:1 6:1 45:1 8:1 45:8:1 6:1 79:1 14:1 79:14:1
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Fig.5 Correlation analysis of biogenic elements composition
with growth rate and cell dry weight of A. sanguinea
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EFFECTS OF NITROGEN NUTRITION ON THE GROWTH, ENCYSTMENT AND
BIOGENIC ELEMENTS COMPOSITION OF AKASHIWO SANGUINEA
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Abstract

carried out in different nitrogen concentrations. Changes in growth, resting cyst formation, and biogenic element

To classify the adaption mechanism of Akashiwo sanguinea to nitrogen, a batch culture of A. sanguinea was

composition were studied. The results show that the specific growth rate of 4. sanguinea increased with the increasing of
nitrogen addition. The highest specific growth rate 0.79 /d was achieved in 200 umol/L N-added treatment. Different
cellular morphology was shown in different nitrogen conditions. Under low nitrogen conditions, the individual algae cells
become smaller. On the 6th day of culture, resting cysts were observed in each nitrogen treatment group, and the number
gradually increased with the extension of the culture time; the 50 pmol/L N-added treatment had the highest cyst formation
rate at 2.95%=+0.16%. Furthermore, the biogenic element composition changed significantly under different nitrogen
concentrations. The C and N content in 4. sanguinea increased with the increase of nitrogen concentration, and its C:N:P
also increased with the increase of nitrogen concentration. During the growth of 4. sanguinea, the cellular content of C and
N was lower in the exponential phase, while the content was higher in the stationary phase. The Pearson’s correlation
analysis indicated that cellular C, N, and P contents correlated negatively with the growth rate of A. sanguinea (P<0.05).
Different nitrogen concentrations had significant effects on the growth, resting cyst formation, and biogenic elements
composition of A. sanguinea. This study provided a reference for revealing the adaptation mechanism of 4. sanguinea to a
different condition of nitrogen nutrition.

Key words Akashiwo sanguinea; nitrogen concentration; growth;

resting cysts; biogenic elements composition



