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F1 EhE 30. 15515 TH#FE 1h AR NOs-N RIsh h F S
Tab.1 Dynamics parameters of nitrate (NO3-N) uptake by U. prolifera in 1 hour at salinities 30, 15, and 5
(Vimax) (umol/L NO5; N/(gFW h)) Ky(pmol/L) Vinax/Ks R?
30 35.40 568.18 0.0623 0.9620
15 131.89 485.30 0.27 0.9694
5 136.64 481.93 0.2835 0.9749
F2 EE30. 1570 sTiiff*é 1h WIRYZ NH,-N B30 h 255
Tab.2 Dynamics parameters of ammonium (NH4-N) uptake by U. prolifera in 1h at salinities 30, 15, and 5
(Vmax) (umol/L NH;-N/(gFW h)) K,(umol/L) Vman/Ks R?
30 139.54 190.97 0.730 0.962
15 191.73 218.77 0.876 0.969
5 437.90 241.58 1.812 0.995
2.3 , Na"/K*
, PO; -P (Flynn, 1991);
30 9h s K"
PO, -P, 9—I12h ,
PO, -P,  12—24h PO, -P 15 (Cohen et al, 2004b);
, 6h PO; -P, 6—9h ( NH, ") (Fong et al, 2000),
, 9—12h PO; -P, ,
12—24h PO; -P 5 ,
, 1h PO,-P , 1—6h (Zhu et al, 2016),
PO; -P, 6—12h , , ,
PO; -P , 12—24h
PO, -P( 3) (5) 30, 15
PO; -P , NO;-N ,  Cohen (2004b)
PO, -P , %)
NO35-N
3 B
NO5-N,
3.1
30 1h NO3-N
(Vimax)  35.4pmol/L(gFW h), 3h
(2010)1.5h Vinax(26.67umol/L/ ,
(gFW h)) (Ulva rigida)
(7d), (Corzo et al, 1994),
, , NO;5-N
, 30,
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THE IMPACT OF A SHORT LOWERED SALINITY ON NUTRIENT UPTAKE
BY GREEN TIDE-FORMING ALGA ULVA PROLIFERA

ZHU Ming', LIU Feng®®, CHEN Lu*, LIU Zhao-Pu’

(1. College of Marine Life and Fisheries, Huaihai Institute of Technology, Lianyungang 222005, China; 2. CAS Key Laboratory of
Experimental Marine Biology, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 3. Laboratory for Marine
Biology and Biotechnology, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266237, China; 4. Development

Center of Plant Germplasm Resources, College of Life and Environmental Sciences, Shanghai Normal University, Shanghai 200234,
China; 5. College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China)

Abstract Green tides in the Yellow Sea were found originated in the Pyropia cultivation region of Subei Shoal,
northern Jiangsu, China, where many coastal rivers flood into the sea and bring a short and large amount of nutrients
including nitrogen and phosphorus. We studied the dynamic change in the uptake of nitrate, ammonium, and phosphate by
green tide-forming alga Ulva prolifera under a short and low salinity impact. Three salinity levels at 30, 15, and 5 were
simulated. The maximum uptake rate (V,..), the half-saturation constant K, and the affinity (V./K;) were used. The
results show that, compared those of salinity 30, those of low salinities at 15 and 5 showed considerable enhancement in
terms of nutrient absorption and affinity. For examples, the maximum uptake rate and the affinity to NO;-N at salinities 15
and 5 in 1h enhanced about 280% and 350%, respectively, and the half-saturation constant decreased by about 15%, which
resulted in a continuous efficient uptake of nitrate in 24h. At salinities 15 and 5, the maximum uptake rate of NH;-N
increased by 40% and 200%, the affinity increased by 20% and 180%, and the half-saturation constant (X,) increased by
15% and 30%, respectively. However, the short lowered salinity resulted in an absorption delay of a long period, and at
salinity 5, the U. prolifera thalli could even take high-concentration NH,-N first and then release it. At salinity 15, U.
prolifera could quickly uptake phosphate (PO?[-P), which is very similar to that at salinity 30, while at salinity 5, the algae
could release phosphate from cells at the early growth stage, causing the inability of absorbing phosphate in later growth
stages. Therefore, a lower salinity could benefit U. prolifera for quick uptake of nitrogen sources. Specifically, at salinity
15, the algae could absorb both NO;-N and PO?[-P in high efficiency in response to a suddenly reduced salinity.

Key words green tides; Ulva prolifera; salinity; nutrition; uptake rate



