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Effect of photoperiod, temperature, and initial cell density on the growth of
Prorocentrum lima (Sanya strain)

ZENG Ling'?, LONG Li-juan', LONG Chao'

(1. LMB, LAMB, South China Sea Institute of Oceanology, CAS, Guangzhou 510301, Chian; 2. Zhanjiang Normal university
Zhanjiang 524048, China)

Abstract: In this study, the effect of temperature, photoperiod, and initial cell density on the growth of P. lima was studied
using the Orthogonal Design Method. The results showed all three factors had significant effects on the growth of this
dinoflagellate (F>F ), ranking as: initial cell density > photoperiod > temperature. The optimum culture condition was: 30°C,
12h © 12h, and an initial cell density of 2000cells'mL~".
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Tab. 2 Results of the orthogonal test on the growth of P. lima
/C . o No.1 No.2 No.3 K
/(h © h) /(cellss-mL™")
1 1 816 1 1 0.1212 0.1301 0.1227 0.1247
2 1 12:12 2 2 0.1174 0.1240 0.1238 0.1217
3 1 16:8 3 3 0.1004 0.0886 0.0934 0.0941
4 2 8:16 2 3 0.1127 0.1135 0.1092 0.1118
5 2 12:12 3 1 0.1014 0.1098 0.0992 0.1035
6 2 16: 8 1 2 0.1737 0.1797 0.1694 0.1709
7 3 8:16 3 2 0.1036 0.1001 0.1015 0.1017
8 3 12:12 1 3 0.1681 0.1796 0.1659 0.1712
9 3 16:8 2 1 0.1102 0.1202 0.1298 0.1201
T, 0.3405 0.3382 0.4668 0.3483
T, 0.3862 0.3964 0.3536 0.3943
T 0.3930 0.3851 0.3688 0.3771
i 0.1135 0.1127 0.1556 0.1161
X 0.1287 0.1321 0.1179 0.1314
X 0.1310 0.1284 0.1229 0.1257
R 0.0175 0.0194 0.0377 0.0153
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Tab. 3 Test of between-subject effects of the growth rate of P. lima

F F.
1.9E-002 6 3.16E-003 34.787%* Fo.01(6,20=3.87
A 1.72E-003 2 8.61E-004 9.484%* Fo.01220=5.85
1.99E-003 2 9.96E-004 10.974%* Fo.01(6,20=5-85
1.5E-002 2 7.61E-003 83.902%* Fo.016,20=5.85
1.82E-003 20 9.08E-005
3.95E-002 26 1.52E-003
. (F>Fo.on)
(F>Fo.on); 3 (& (P<0.05),
)
(F>Fo.o1), > 95, As >
> , B,, Cy,
4 , 3 , Ay , A3B,Cy ,
As (P<0.05); 3 B, 30 , 12h © 12h,
B, B; (P<0.05); C 2000cells'mL™",
x4 BEZFKFRIER LLIL
Tab. 4 Pairwise comparisons of average of level
. | A B C
-7 P -J P -J P
2 -0.16* 0.02 -0.19* 0.00 0.39* 0.00
: 3 —0.17* 0.01 —0.17* 0.01 0.57* 0.00
1 0.16* 0.02 0.19% 0.00 —0.39% 0.00
? 3 -0.01 8.00 0.03 5.63 0.18% 0.01
1 0.17* 0.01 0.17* 0.01 -0.57* 0.00
3 2 0.01 8.00 -0.03 5.63 ~0.18* 0.01
¥ 0.05
*5 ERKEXRWBERRFITER
Tab.5 Estimated marginal means of grow rate
A B ¢
1 1.14 1.13 1.57 0.03
2 1.30 1.32 1.18 0.03
3 1.31 1.29 1.00 0.03
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