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oy 1235 D =0.270 9'** |
- R 7.3 2
NaNOs CO (NHz2)2 (NH4)2 S04 1.2.2
(6, 12] ,NO=-N ( X1,mg/L) NHz-N (NOs-N
(X2,mg/L) NHsN(Xs,mg/L) 13.9mg/L) , ,
(Xi) [12 14], 1 [3] 2d,
(Xp) 2 ,
350.0x10* /mL  46.0x10* /mL 300
mL ( 250 mL) ,
( Xpv) (Xw) (3 N N f/2
, 2 ) \ ,
, : 3 % +2 | ,
[ Xv= (X! X) XR] 4200 Ix +100 Ix, 12 h:12 hi#- 5.4
(D Us (8°),

1
Tab.1 Experimental factorsand their leves

1 2 3 4 5 6 7 8
X1 (mg/L) 0 2.98 6.01 8.99 12.02 15.00 17.99 21.01
X2 (mg/L) 0 2.98 6.01 8.99 12.02 15.00 17.98 21.01
Xs(mg/L) 0 2.98 6.01 8.99 12.01 14.99 17.97 21.00
Xi(x10* /mL) 36.0 31.2 26.4 21.6 16.8 12.0 7.2 2.4
Xp (x10* /mL) 0.2 0.8 1.5 2.1 2.7 3.3 4.0 4.6
Xy 0.04 0.20 0.41 0.71 1.19 2.05 4.05 14.15
1X1, X2, X3 NaNOs, CO(NH2)2 (NHa)2S04 ; Xi, Xp i Xv
)
2 (930 h) , 7
Tab.2 Experimental plans
1.2.4
X1 X2 X3 Xiv Xpv Xv )
1(T) 1 2 4 8 8 8 3d <5% 1, ,
2(T2) 2 4 8 7 7 7 13
Yi Yo (Yp =
3(Ta) 3 6 3 6 6 6
xR,
4(Ta) 4 8 7 5 5 5 )
5(Ts) 5 1 2 4 4 4 2 , ,
6( Ts) 6 3 6 3 3 3 Ye (Yo +Yi)
7(T7) 7 5 1 2 2 2 Ye(Yr= Yol Yi)
8(Ts) 8 7 5 1 1 1 SAS (Ver. 6.12)
[16] t
* Xiv, Xpv Xv
1.2.3 (PROC MEANS ),
50 % 2, (P<0.15 ,PROC REG ),
6 ( 1), SAS OR (PROC NLP ) (7
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2 /mL+£3.0x10* /mL ), T.(80.8
21 x10* /mL+ 6.7x10° /mL) Ts(7.6x10°
‘ /mL+0.2x10* /mL), T Ts
1 (T 1 2
Te) t ' , (NH4) 2S04
(P<005) ( Tz,T4) ,
, T, (102.3 x 10* /mL #* 12.5 x 10* ) (%)
/mL, + ) . T7(700.4 x 10* )
/mL £33.4x10* /mL) ; Ts (23.3 x
10° /mL +£0.9x10° /mL ) ,  T2(80.6 x
10° /mL +6.3x10* /mL)
, T7 (734.6 %
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Fig.1 Growthsof |I. galbanaand P. subcordiformisin different treatments
2.9 Yp = 573. 128 - 14. 201 X» + 0. 025X3 Xpv - 0.025
291 XiXs ,RF=0.8655,P<0.01,n=24 (1)
Yi =639. 631 - 7.710X1 - 0. 620X3 + 0. 872 X1 X2 -
1) .2 3 1.195X2 Xs ,R =0.9002,P<0.01,n=24 (2)
3
Tab.3 Optimum resultsfor equations
X1 X2 X3 Xpv X Yi Yp Yt v
(mg/L)  (mg/L) (mg/L) (x10md) ~°  (x10* /mL) (x10* /mL) (x10* /mL) '
1 0 0 21.00 16.12 - - 750.9 - -
2 21.01 21.01 0 - - 862.6 - - -
3 - 21.01 0 - 14.15 - - 1508.9 -
4 - - 21.00 - 14.15 - - - 87.46
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Fig.2 Regulating effects of different factorson
growth of the P. subcor dif ormis
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Fig. 3 Regulating effectsof different factorson
growth of the 1. galbana
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©) 4 NOs-N t6] (Thalas
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[5]
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, N Hz-N 21.01 mg/L , e
14.15 7 B
1508.9x10" /mL 2l
(4) ( 5 . ,
NHa-N 237
, 2 [4]
NHa-N , N ,
«C ) NHas-N ,
N Has-N , ( 3),
21.00 mg/L (1)
14.15 , 87.46 N e
( 3 (2 (En-
hanced ammonium nutrition, N ) ,
3 N N , ,
3.1 =1 (3) N :
3.1.1 ., NOs:N NHa-N
[19,20] , N :
, (4) N , (
Turner '8 33 ) 8 9d*%, 2
«C ) 30 N ( N
. NOsN 2% 66%: 1197 5L.00mgL, 2).2
CO (NH:2)> , 10 % !
100%; (NHas)2S04 32% 100% 3.2
[9]
, ,NOs-N NH2>N N Ha-
CO(NHz2)2>NHsNOs( NH.C) >NaNOs N ,
Fabregas ' 0.25 16 mg/L ( ( 2, 3, NHsN ( 3
N ) (Dunaliella tertiolecta)
) 3 ) 9]
, 2 3 ,NOs-N
NO3-N > NH2-N > NHs-N, ,
NHsN > NOs=N > NHrN( 2, 3) ( 3, 4) ; NHa-N ,
(o381 N (2l N H>-N |
[19, 20] ‘
3.1.2 : ( 4)
, (3 (4)
(f2 ,NOz-N) , .Y Y © Y, =0.094
. Monod ) ) +0.014 X X3 , Yy = 799. 545
+2.386 X2 Xy - 26.147 X3 - 1.194 X, X3
, 2 Yr ,
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Effects of mixed nitrogen sources on growth of mixed culture
and monoculture of Platymonas subcordif ormis and Isochrysis
galbana

ZHU Yi-feng, LIN Xia, ZHU Peng, L1 Yang
(Faculty of Life Science and Biotechnology , Ningbo University , Ningbo 315211, China)
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Abstract : uniform des gn was performed to examine effects of 3 mixed nitrogen sources on growths of
mixed cultures and monocultures of Platymonas subcordif ormis and Isochrysis galbana. The results showed
the growth performances of P. subcordiformisand |I. galbanain different treatments were sgnificantly differ-
ent (P<0.05). In mixed culture, the experimental concentration of NaNOs had no effectson total cell density
(Yt:) and volumetric ratio (Y:) , and the concentration of CO(NH:) . had a positive influence upon Y: , but the
concentration of (N Ha) 2S04 resulted in a negative efect on Y; compared to the Y., which was sharply in-
creased. When the cell volmetric ratio ( Xv) of inoculative P. subcordiformisto I. galbana was 14. 15 and
each concentration of NHz-N and N Hs-N was 21. 01 mg/L , the optimum Y: and Y. got to 1 508.9 x 10* cell/
mL and 87.46, respectively. In monoculture of I. galbana, the nitrogen source of NaNOz was dightly better
than that of CO(NHz)2, and both all had positive effects on growth of 1. galbana. On the contrary, nitrogen
source of (N Ha4) 2904 wasof inverseinfluenceon the algal growth. According to the optimum result , the max-
imal cell density of I. galbanawas 862.6 x 10* cell/ mL when concentrations of NOs-N and N H»>-N were given
at 21.01 mg/L each. Meanwhile, in monoculture of P. subcordif ormis, the contrary conclusons were a0
drawn while enriched the same nitrogen sources and concentrations in the monoculture medium. If the inocula
tive cell densty and concentration of N Hs-N were 4.6 x 10* cell/ mL and 21. 01 mg/L , respectively, the top
cell density of P. subcordif ormiscan be got theoretically , which was 102. 2 x 10* cell/ mL .
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