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Table 1 Addition of nitrogen and phosphorus in culture
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NP 33
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Fig. 1 The sampling stations and the ratio of nitrogen to phos-

phorus distribution in the Subei Shoal (May 2018)
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Fig.2 Changes in wet weight (a, b) and branch length (c, d) of U. prolifera under different N/P conditions of pure culture
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Fig. 3 Changes in wet weight (a, b) and diameter (c, d) of U. lactuca under different N/P conditions of pure culture
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Table 2 Relative growth rate of U. prolifera and U. lactuca under pure culture and mixed culture
N/P
SCIG A gt ra
32:1 16 : 1 40 : 1
U. prolifera B 1.86% 2.23% 3.81%
FH —2.07% 0.65% 2.10%
U. lactuca R 7.48% 6.04% 5.25%
PASHE S 6.26% 5.56% 4.74%
®3 AHBEKREEBIEIEAREIT
Table 3 Statistics on the optimum N/P for growth of Ulva
SCH A N/P LEROEE S TN ! E= BTN
U. pertusa 5: 1(N: 10 mg/L; P: 2 mg/L) 43.20% [25]
U. linza 5: 1(N: 300 umol/L; P: 60 pmol/L) 13.00% [26]
U. prolifera 6.6: 1(N: 80 mg/L; P: 12 mg/L) 7.75% [21]
U. prolifera 3:03 9.44% [27]
U. prolifera 14: 1(N: 500 pmol/L; P: 35 umol/L) 0.75% [28]
U. prolifera 14: 1(N: 111.07 pmol/L; P, 7.82 umol/L) 10.30 % [29]
U. prolifera 16: 1(N: 500 umol/L; P: 30 umol/L) 0.45% [30]
U. prolifera 16: 1(N: 500 pmol/L; P: 30 umol/L) 9.95% [31]
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The competition between Ulva prolifera and
Ulva lactuca under different N/P

Yang Xue', LinKun', TanLiju', Wang Jiangtao'

(1. Key Laboratory of Marine Chemistry Theory and Technology of Ministry of Education, Ocean University of China, Qingdao 266100,
China)

Abstract: In recent years, the eutrophication of seawater has led proliferation of large seaweeds in offshore waters,
becoming a worldwide environmental problem. Since 2007, the green tide of Ulva prolifera has continuously
broken out in the Yellow Sea, causing huge economic losses. In order to investigate the relation between macroal-
gae and the ratio of nitrogen to phosphorus (N/P), and the competition mechanism with other macroalgae, we stud-
ied the growth of U. prolifera and U. lactuca when pure culture and co-culture. The results showed that: (1) When
U. prolifera was pure cultured, the higher or lower N/P can promote the growth of U. prolifera. (2) When U. lac-
tuca was pure cultured, the effect of the N/P on U. lactuca is not obvious. (3) U. prolifera growth was inhibited to
some extent under the different N/P conditions when U. prolifera and U. lactuca were co-cultured, and the lowest
N/P group was affected the most. (4) The N/P in the Subei Shoal is more suitable for the growth of U. prolifera,

which may be one of the main reasons for the large-scale outbreak of U. prolifera green tide.

Key words: green tides; Ulva prolifera; Ulva lactuca; nutrients; N/P; competition



