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Fig.1 The relative growth rates at varying initial
biomass density of U. prolifera under four

nutritional conditions within 3 days
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Tab.1 The results of of Two-Way ANOVA of relative growth rate and pigments in

U. prolifera in response to four nutritional conditions( mean +SD;n =4)

. AHXT AR 3R HEEE a &k E b R
CELE XS E SGR Chi. a Chi. b Car
nutrition level
F P F F P F P
A 139.5 5.8x10°8 472.7 5.2x107" 56.8 6.8 x10°° 69.6 2.4x10°°
B 1315 1.2x10°"2 666.7 6.9x10° " 100.6 3.4x1077 84.1 9.1x1077
A xB 21.2 5.9%x10°* 97.6 4.1x1077 38.2 4.7 %1073 0.28 0.60

A R PIKF3B R N KA x B KR HAMM

Notes: A represents P levels; B represents level of N; A x B represents interaction.
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Fig.2 The biomass doubling time at varying initial
biomass density of U. prolifera under four

nutritional conditions
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Fig.3 The pigments contents in U. prolifera in

response to four nutritional conditions
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Fig.4 P-I curves of U. prolifera in response to

four nutritional conditions
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Tab.2 Photosynthetic parameters of the P-I curves in U. prolifera grown in four nutritional conditions

S WF A/ ot T R/ N S A A/ BRI A 1 5/
£ 5 b ok
s [pmol O,/(g FW - h) ] [ umol 0,/(g FW - h)] [pmol/(m® +s)]  [mumol/(m? -s)] [pmol O,/(g FW - h)]
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+P —41.34 +4.37° 1.23 +0.02° 33.07 =1.47° 208.12 +13.11° 260..3 +19.82°
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+N+P -51.03 +4.39° 1.40 £0.03° 36.43 £2.23° 262.52 +9.46"° 367.53 +8.50¢

TE P WIROCEAE I A, R G AR, L e A A I e 2, o e R R AR BT AR EREE (P <

0.05),

Notes: P, , maximum photosynthesis; R,, dark respiration; I, initial saturation irradiance; I., compensation point; «, photosynthetic

efficiency. Significant differences( P <0.05) are indicated by different superscript letters.
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Effects of nitrogen and phosphorus on the growth,
photosynthesis and pigments of Ulva prolifera

LI Xinshu'’, XU Juntian', YAO Dongrui'”*, HE Peimin®*
(1. Key Laboratory of Marine Biotechnology of Jiangsu Province ,Huaihai Institute of Technology,Lianyungang 222005, China;
2. Institute of Botany, Jiangsu Province and Chinese Academy of Sciences,Nanjing 210014, China;
3. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract. Eutrophication is the most serious environmental problem in the coastal marine pollution.
Macroalgal blooms tend to have the potential for rapid absorption of nutrients and rapid proliferation. In order
to investigate the physiological and biochemical responses of Ulva prolifera to nitrogen( N ) and phosphorus
(P) in the eutrophic seawater, the growth rate, photosynthesis and the pigments of U. prolifera were
determined under different nutrients conditions and different culture densities. The experiment was divided
into four treatments;the control group, + N group, + P group,and + N + P group ( + N, + P represents
adding NaNO, ,Na, HPO, ,respectively. ). The algae were pre-cultured in four nutrition conditions for 3 d.
The temperature was set at 20 C, light intensity was approximately 6 000 Ix, and photoperiod L: D was
12 h: 12 h with continuous aeration. Our results showed that either N or P supplies could increase the growth
rate of U. prolifera, but much more significant enhancement was found in the N enrichment than P
enrichment. When the original biomass was set as 0.1 g/L, the relative growth rates of the control group,
+ P group, + N group and + N + P group were 0. 68,0. 69,0. 72 and 0. 75, respectively. There was a
negative relation between the relative growth rate and biomass density. The biomass doubling time
significantly shortened when N and P were added. When the original biomass was 0.2 g/L, the biomass
doubling time of control group, + P group, + N group and + N + P group was 1.60,1.53,1.16,and 1.03
d,respectively. The fastest biomass doubling time was found in the thalli grown at N and P enrichments
condition and 0. 1 g/L initial biomass density, with the period of 0. 92 d. Either N enrichment or P
enrichment could increase the chlorophyll and carotenoid contents,as well as the net photosynthetic rate of
U. prolifera. The maximum net photosynthetic rate and pigments contents in U. prolifera were found in the
culture condition with a combination of simultaneous enrichment of N and P. There was a siganificant
interaction between N and P enrichment. In summary, N, P enrichments can significantly promote the
growth , increase the photosynthetic pigments and photosynthetic rate of U. prolifera, which may be an
important mechanism of the bloom of U. prolifera.
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