55 44 55 24 1) S & 7 i Vol.44,No.24
2024 4 12 A ACTA ECOLOGICA SINICA Dec.,2024

DOI:; 10.20103/j.stxb.202403140530

eI, EENT T SO, SRIRIR, E M, FRE 222 58, 0 K 5 A 0 e A 245 TR 43 38 0o AN ] 0 D50 Ay WA AT AR T B A= i 7. A 2524 4, 2024, 44
(24) :11450-11458.

Yang X L, Wang X L, Tang W H, Wu Z B, Wang Y H, Tian K, Li H L, Tang F, Zhang X M.The absorption characteristics and growth responses of two
ecotypes of sargassum horneri to different nitrogen sources.Acta Ecologica Sinica,2024,44(24) :11450-11458.

7 A 7 B 508 S5 X A (5] SRR Y IR ST 5 AAE A2 A 3K i) R

ek Ewmwm' B RRA T, wm B ERR B M kEET
1 WL PR 2K ™24 B, FHL 316022

2 HARBEIRTREE A STT, BUM 310012

3 WL T Y H A RAE, Sl 316104

FEE A VT TSR A R e 1 SR LA 5 o LA A ARV AR P b AR AR A O R A 25 R R A
[FTE R IR AN B g2 B AR SR AN B . A T 4R ZR I KA [R) 03R4 X0 A e hE i P 1 A A 52 i), A VT 11 0By
VRS A TR T R R A 9 O B g 0 G A g P R B R R A A R A 9 X R 4 ( NaNO, ) | SfR B (NH, CL) FiLJR R
(CO(NH,) ) PR SORN A A WA RERFAE 25 58 07« (1) PR 24 25 R4 3 Xt A [ s v v RV 8 R S 45 5 e R Wi s g 2 S AE IR
W A R R T K S AR A3 5 (2) A= B X 25 A (NH -N) B RIS AV, (39.8624.15) pmol L™ h™") il
FAFF (K, , (34.25£3.99) pwmol/L) 248 35 i T P ARUH 4t , FL VB0 50 550 00 B 22 80 ( Urea-N) £ V., ((38.25£4.78) pmol
L7 h7h) 3 e e A A e Y A R X NH,-N A WG e K AR R ) IR T T3 V7 U4 ) Urea-N LA B0 1Y
WESCHES 15 (3) LA Urea-N 2y 280 T AT 17 TR0 ) S LA A0 o ARG A Bl e ) O IR A 2 R B i B S5 T, T DA S R (NOS-N)
IR T PR B B AR A R B  (H RS SR M B AT R . S5 R 3RWT, Urea-N AT LU B B2 R AR A 4 T NO; -
N REAS A AAAE BEARBO T, 7R 2 RO HE R S5 T i i AR 3 1) 2 A SRR S LR, 4RI 7 R A B e TR AT o V5T
FUBEXT NO,-N 1 Urea-N AYF ISR R T A B , K VT 0K o NO,-N 1 Urea-N B 2 B H P [R50 0 7T g B 8L 4
WS R AN ERERRZ —,
KBRIA B AL AR BRI s AR A R R

The absorption characteristics and growth responses of two ecotypes of sargassum

horneri to different nitrogen sources

YANG Xiaolong', WANG Xiaoli', TANG Wenhai', WU Zhenbang', WANG Yihang', TIAN Kuo', LI Hongliang®,
TANG Feng’, ZHANG Xiumei' "

1 School of Fishery, Zhejiang Ocean University, Zhoushan 316022, China

2 Second Institute of Oceanography, Ministry of Natural Resources, Hangzhou 310012, China
3 Zhejiang Fengyu Marine biological Products Co., LTD, Zhoushan 316104, China

Abstract: Sargassum horneri, a prominent species in the “gold tide” phenomenon in the Yangtze River Estuary, exhibits
two distinct ecotypes due to the life history: stationary and floating types. There is currently a gap in knowledge regarding
the absorption kinetics and growth responses of different ecotypes of S. horneri to various nitrogen sources. To address this
gap, the study was conducted on the stationary and floating ecotypes of S. horneri in the Shengsi Sea area of the Changjiang

Estuary to investigate the impact of nitrogen enrichment on their rapid proliferation. The study compared the absorption and
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growth responses of the two ecotypes to different nitrogen forms ( NO,-N, NH,-N, Urea-N) under controlled indoor culture
conditions. The findings suggested that the absorption of different dissolved nitrogen sources by the two ecotypes of S. horneri
was consistent with the characteristics of saturated absorption kinetics. The relationship between the absorption rates and the
nitrogen concentrations in water could be described by the Michaelis—Menten equation. There were significant differences in
the maximum absorption rate (V) for NH,-N and the semi-saturation constant (K, ) between the stationary and floating
types, with the stationary type showing higher values ( (39.86+4.15) wmol L' h™" for V. and (34.25+3.99) pmol/L for

K, , respectively) , whereas the V _ for Urea-N was significantly higher in the floating type compared to that in the

stationary type. The results demonstrated that the stationary type exhibited a higher absorption rate of NH,-N but a lower
affinity, whereas the floating type showed a greater absorption potential for Urea-N. When Urea-N was used as the nitrogen
source, the floating type achieved a higher relative growth rate, and the total nitrogen content in the algal tissues was
significantly elevated. Conversely, when NO,-N was utilized as the nitrogen source, the floating type did not exhibit decay
during the culture period, although the relative growth rate was lower. The present study indicated that Urea-N could
enhance the growth of the floating type of S. horneri. In contrast, NO,-N could be stored in the body fluid vesicles of the
algal , serving as a sustainable nitrogen source under conditions of nitrogen deficiency, thereby supporting the prolonged
survival of the floating type. As a whole, the floating type of S. horneri exhibited greater efficiency in utilizing both NO,-N
and Urea-N compared to the stationary type. The accumulation of NO,-N and Urea-N in the seawater of the Yangtze River

Estuary, along with their synergistic effects, could represent a significant factor contributing to the persistent occurrence of

“gold tide” .
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Fig.1 Curves of NH,-N, NO;-N, and Urea-N uptake rates of different ecotypes of Sargassum horneri as a function of nitrogen

source concentration
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Table 1 Absorption kinetic parameters of two ecotypes of Sargassum horneri to different nitrogen sources

il A A R Vina” K,/ VoK, R
Ecotype of Sargassum horneri Form of nitrogen source  (umol L™ h™') (pmol/L) ‘

FE 42 A Stationary type NH,-N 39.86+4.15 a 34.25+3.99 a 1.16+0.12 a 0.98
EVE AR Floating type 32.28+3.54 b 26.23+5.28 b 1.25+0.20 b 0.99
FEH: 7 Stationary type NO;-N 29.97+2.79 a 43.38+4.16 a 0.72+0.11 a 0.96
V1 Floating type 31.49+3.69 a 41.66+9.47 a 0.74+0.06 a 0.96
FE A2 B Stationary type Urea-N 34.54+5.14 a 31.33+8.24 a 1.12+0.11 a 0.98
EVE R Floating type 38.25+4.78 b 34.88+5.23 a 1.06+0.14 a 0.99

Vo s TR UGHE R Maximum uptake rate; K, : 246 F1% %% Half—saturation constant ; A~ [ /NG 558 3 78 A [7] AL 25 B4 56 70 A 1R) /U0 T LA
%5 (P<0.05)
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Fig.2 Changes of relative growth rates of two ecotypes of Sargassum horneri with different nitrogen sources and culture time
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(E RN B T B X Urea-N /Y V038 KT AR B, R IR TF B 3 X Urea-N HATEGR A
Wi g o T PR R A T TR B U R B A R A A T B S A i DL A SR AR AR b T A R
FES A T AR B AR S G A s . A AR BRI A AR EOR 25 5, v R SO A A 2 Y A 2 (]
(10 35 PR A8 3 A BELI 36t 2 BRI RE PR 2 10 1 22 5 . A RS 3R Y, Sy 0 3 N7V T 2 A7 BB VBV TR 4 g
A — R IV 3E N AL, MBS B St Ot G A B A R DL K 4% 3 o R AE I S T A AL A
BB BRI A KRR RE S . ARSI B BE R NH,-N Fl Urea-N THFEFRJ , 517 Y
] P AR T IR HE 2 T NO, -N 5 350 A PR A 25 AR e 1 R R AR T2 B4, W] NO,-N T T I 2R A 38 /s 10
AYAATE AAE R R B BAAE T . NO,-N ZH i e A S 8L B i 2 v T [RDR BE 9 NH,-N il Urea-N 20, 3R W]
HHEXT NO,-N LA BRI AERE J1 . Gordillo 55 & 3K A BEAE IS HS WIS A 5% AL A FH I NO,-N fifi 7
T A S A R R TR A R N U SR T NOS-N AR 35 55 Ja T Be OR 4 1E ]
A B

AT FEUE S, B 2L i8] 5 b 1 R Y 8 2R BE % A0 S ) T Urea-N AE i 504 1 0I5 48 TR DT TG 3
Karenia brevis ¥f Urea-N {9 fiz KW IS 22 I 3% = F NH,-N 1 NO,-N, H.[F 4k >k 85 A B4 EE 1) LA Urea-N i
%[31] SUNE B Prorocentrum minimum L SEEBE Urea-N 15 R &L ;s Li %[m gh A NEF IR FT
G A W5 LB K A LA (Urea-N FIH 2R ) & 1 19 2 3 ] 6 165 plg v Sl g 42 1) ml B L IR 22—
TEABIFFE Y, Urea-N 2H 15 B 3 HAT 6 MWD A RH O A 4 B30 O AR 2 2 0h VRS = B 2 R T, T
A UK A A R TR B X Urea-N BT B9k IR ORI [RIABRE 77 . PR R AR B AUIE I
Tk JsoRE, Tz ITE AR b BIFFEREH WV e T B 460 = AR R 4E 4 N AR A, KT AR 0 4l i 7
WAL I AR B #5765 H FRIZWET- . MR TR %Y MR8 Rk
Urea-N 7KF- S 43 A ik A 25 SR BH K VL Y Urea-N MR BEAE 4 F R HE A5 = 18, B AR R Vg
TR R A0 o AT R A S THAR R B TOAILAL, B B VL P B T AL UM B 3, 4 DU A v v vk 32 1Y
Urea-N E4EfF 4 1R A EBERIR, 455 4ER U /KIS Urea-N IR AW B T BUIR , Urea-N X - AE 4
FNR A P A T T SR v T R 5 A S R AR I RS W R 25 0, ARS8 25 SR R B T30 A5 0 i
Urea-N B A =800 [FALMER], 2 WL T Urea-N OF 305 AR Vg e W AT & OS2 IR . PRI TR AR SEAR TR AR 25
RV X R A A A [R) A 3t A A B T i B 3 ) 30 7 9 26 4 R R TR I L

4 Zit

BIFFE H OGTE 1 R A HR 5 R R 0 = IR (NHL,-N \NO,-N Al Urea-N) (IR Bl 7 2R ik S H:
I FIBIRSE , S AT 1 = GUIE0GE P b AN [ A 2 TR o8 A R A A 4 A SRR 7 A B X NH,-N
RIS 1 A ARG R AR 5 P A 2 TR A0 358 R SR X NO, - 8 WA 1 255 R ) B4 A (LA A e 1
49 NO,-N AT LASE TR R 38 00 ) S A A T T B 36 %) Urea-N AR 803 I 35 v 17 A U o8, 3
g K NO,-N Fl Urea-N HUREG /R AT AT BER S B0 i) B R R APER) BN R Z —, AU T A
[7] A 25 TR 5 0 2R R B IR MSCRAAE R R A e A, D 3 i) B B IR A4S PR (4 T S EA
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