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TEE  OJ K % (Sargassum horneri) 8y A LA B R R 2 . 5% AR A P H(NPP)Z F By = & R E
EWALEERERA, AHERXRA=ZLZE=ZKTHER LR, MEHREELRRES. 15 F25C).
SEFE[86. 172 #1258 pmol/(m?-s)]#1 B A #(L : D=6h : 18 h. L : D=12h: 12h, L : D=24h: 0h,
L&rtEEK, D&RREREEK)ZETEBRATRDOC). FR A NBKPOC) B HE R A0 R £
FH o R ER, DOC #1 POC B 2 0y 3% [ 27 4 0.653~4.785 mg/(g-h)F7 0.066~0.322 mg/(g-h);
T JE A ot PR R JE T R 4R S B DOC #1 POC Wy £ Bl F K 4% A= E. ¥4, L : D=6h:18h
F Tt DOC B # i 5 5 [4.785 mg/(g'h)], E& . &b, L:D=24h: 0h & T8 POC Bk
# £ 5[0.322 mg/(g-h)]; 4 5% %k B9 DOC #1 POC & NPP # HAH 2 5 A 4%~130%7F7 0.4%~5.9%;
DOC Bik# £ 5 NPP 2 5| HE A A ¥ % %, POC Bik# £ 5 NPP = 8| R B A XM, FTEZERN
ENT R EN EEAESF R AL EERSREREIRN D R4 T B

KA

hESEE $917.3  XEAERIEEE A

RALBEI RS VLA HLIK 198 R ROL A 1 ™
Y, Hb, gt 0.7 pm FLAR U8 ML 8 10 4 B
SR A HLBR (dissolved organic carbon, DOC), JE
FEEE B3 #0843 Wk =2 Sl UKL A BLAK (particulate organic
carbon, POC) (Baines et al, 1991; Pagano et al, 2014),
R AN P VT A 25 AR G B 2H R ), H BTk g
JI5R . RWORE, VRN X ) FEAR R, ]
HRI Y 77 J1(net primary productivity, NPP)K T %
7R W) 5 HoAth A= 72 & (Charpy-Roubaud et al, 1990;
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TEHE  2095-9869(2024)03-0046-09

Krause-Jensen et al, 2016), @A < F2 B Y
DOC Fil POC fe7E TH 1 A5 25 3 G0 (R R AT R Rl 3547 h
K A% SAE ] (Jiao et al, 2010; 5K 7k /4%, 2017;
Weigel et al, 2021), &L Ot HR 5 B2 RO IR JE 302 52
Wi i S A L IR A WL R T Y B B A5 N 3R (Wada
etal, 2007; Reed et al, 2015; ZF}4§, 2017), KFRAE
TR SEERE TS LR ) 25 22 ek, A HGE SR, 8
(EcKlonia cava) DOC FHGH AL 0.05~0.24 mg/(g-h)
(Wada et al, 2007); }x%53%(Pyropia haitanensis) DOC £
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TR 0~1.67 mg/(gh), POC AYRBHIGE AL T
0.005 mg/(g-h) (Xu et al, 2022); i X3¢ (Chondrus ocellatus)
A= G B (Sargassum henslowianum)&g 11 Fif kil
TS DOC B F R 0~7 mg C/(g-h), POC Bl
AN 0~17 mg C/(g-h) (Chen et al, 2020), [&—7Fhif
B, R R PR AN, A BILAR 4 B i R 22 7
H i Al A 2224 10 % (Chen et al, 2020), A~ [ Fr 2 i 34
e DOC 5 NPP Z [B] (9 LA AR R, dnds483%
PRy DOC U5 NPP HY 6.3%~25.7% (Xu et al,
2022), HEN A 18%~62% (Wada et al, 2007), K&
# (Sargassum thunbergii)2: T4 W8 , 52 7K )5 , DOC
(R T3 R B2 75 T NPP (Zhao et al, 2022).

VT A AR 5% O 1Y L) 4 34 (Sargassum  hornerri)
h EFECR T D BB AW R Tz KGR IR
%, 2022) 4 AR 2 TR BT B, 5 3 R ROR B
£ 28 i hy 4k F 2 (Enteromor pha) 43 i) 2 5 4 X — iz 1
KA FE (Caselle et al, 2018; EFFEE, 2021), 4
AEAE K ERERR K B DOC Fil POC, %4t DOC
F1 POC A BEXTIT IR A 25 R GE B IG 0 7= AE R I 52
M (T KR4, 2017). HRT, KB A HLIK i R
R SR A 2Z ) 5 F S R R S )
R AN SE AV A, U Bl 56 4 e RO AL 1Y)
FoT . Pk, ABFST AP A e Xt 4, dlad = N IE
SESLH, TRITHRFE | O RE RN HE A 300 %o 4 B A AL
TR RE N, LA T i AS T) A1 28 X 0 3 A s A AL 11 97
RN . A BRI BRI R | A HLER B HIGH R 5 w9
A= I Z B S RS R, R AT A i 1 A 2

Az 2 R B T Y TR A 25 2R G A1 P 1) 5 ) £ 3
BHE S

1 MBS
11 SEBm#HETaE

YR BE T 2021 AFIRHUA IR AN R
FRIH X o SR BURE SR 1 s i B0 IR %, FEPRIRK
FAGPEI 3d)a, MTER, BHRKEEN
20 Co J11 0.8 pum FLACHYIR & £F 4E U B uk ek,
TIRSESes . SCITTIRET, SR DK Ve B
LR ERIZ IR E Y .

1.2 kgt

i A K IS BIR B  7.1~20.5 C (P A BR 5,
2009)., HEREHEE/NF: 200 pmol/(m?-s)if, 43 NPP 55t
RG22 [AIZE M SC R 3, YRR KT 200 pmol/(m*-s)
BF, et RA R ZE X, 2019), T, &ER
JERDEHRKSF, BRI BT L3R 1, ARSI 3RE

B OJCRERERDCIE N 3 N, BN EER 3
K, SRR C), HiR(15 C). miREQ2S C);
686 pumol/(m*s)]. " YE[172pumol/(m*s)]. Tt
[258 pmol/(m*-s)]; JEHEAMI L : D=6 h: 18 h, L:
D=12h:12h, L:D=24h:0h, A% N 2 L4
N, MAHIPEEG~S ¢/L), LHFFL: 24 h, LT,
Ot R REIE 1SS B hy SE PRI S DGR A S
¥k 3 AT, XTRRAE 2 T

TESZITT AR (0 h)FIZE 5 (24 h)F, 4351H 200 mL
KEEFF DOC 1 POC ¥ JE/#T, BURERT, R
Winkler ALt vk I 2 7K AR A9 5 i S| (DOYV IR B . TK B
0.7 um fL7% Whatman™ JEJE (450 ‘CHALFE 4 h)id g
Je, UEWATEEAE 30 mL AEEBESLN, FT DOC ik
FEorHTs DRI, T POC WREE/rHr. BT
A FERTEI TR T—20 CHROG HIRTE . i g 525
PS5 LA R TRV . Kk . glikigyk . HET.

R1 LBHYEZZWIFITE
Orthogonal experimental design of Lo(3%)

IR
Light intensity/

Tab.1

SR i B JEEEHBIL - D)

Group Temperature/C [umol/(m?-s)] Photoperiod
1 86 6h:18h
2 172 24h:0h
3 258 12h:12h
4 15 172 12h: 12h
5 15 258 6h:18h
6 15 86 24h:0h
7 25 258 24h:0h
8 25 86 12h:12h
9 25 172 6h:18h

1.3 ®maH

DOC M5 . {fiFH H A &3 TOC-LCSH 2 PLiKk
S H SO 5 B ) DOC &, POC % . {8 FH 7
ELEMENTAR JCZ 43 Hr {0 & A 5 #9 POC &4

14 HEFEEHELE

W STER RS KK DO R BE Y 78 Ak S 5 A o
f) NPP, TEAXN.
AO2 12
W xt ><3_2
AT, NPP A4 i o v 24 7= J1[mg Cl(g-h)],
AO, ARG 7KK DO W28 4k, 12/32 8 C 5 O,
BRI ol b, WO SEER A A T 8 (g); t Ak
K (h),

NPP =
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FHHLER(DOC . POC) BT i % (rate, R)48 807 Jit it
B3 (F T 7 BR8] Y B RS 4 K AR HLER (DOC |
POC) & m A2 1k .
ACxV 12
- W xt X§
Kb, ROVHA &3 (T )1 DOC (POC) R #
K mg/(g-h)], AC FFTLIFF DOC (POC) ¥ i 75 fk 1+
(mg/L); V R SEE ATE AKARF(L) s W oy SE 504 3 T
H(g); tNTEHIK(h),
LU B 3 SR 38 e o A R 2 I A R 25 DR
o o i (BT 945 2008) . 3 2 # 22 1T ) T 5% i
SCERAE A EE R F AR BN 2R, T BT R
FEN SN R RMAS . EWST RS K, .
Ky F Ky 43 5 R R 145 I 3 L 45 KSF T S0 45 1
(NPP., DOC F1 POC)J~F-HA{H, 1T 4z LAy o S e 285 1
e KX 7 1 R R Ko R R i) — R R AR [ K P

TR AR IIEAE | R (TR AL E AT
5 B G2E FA KD

2 SLIGHER

21 $REKEERETSI(NPP)

HBERY NPP B SR A5 L W3R 20 ARIZET, 4l
% NPP 7£ 2.785~21.190 mg C/(g-h)=Z [a] . FL W/ Hr4h
RN, RUFFH, BER NPP W EZREMEE,
FEHEGREEXS NPP 52 i/ 45 R FEARFIKE T

T NPP 20 IR 15 ‘C>25 C>5°C,24h : 0h>12h :
12h>6h : 18 h, E>HIEOG, LA, 4% NPP
A 15°C. L:D=24h: 0h. &%,

2.2 $AETEM DOC KR RS

221 RE. KRR E A LR R B DOC B kg &
A HSEREL DOC MY SLgn 2 R L3R 3, KA
FAFT A3 DOC HYREGHE %R 7E 0.653~4.785 mg/(g-h)
ZIAl, HEWAPTEE R ER, H1% DOC B HGH i &
HIZMH AR 25°C. L: D=6h: 18h, 6, IR
't AR JEE R B S X0 4] 3 DOC Rl 328 32 14 52 1)
S FSR YO TRLE | JEREER T | R E . 7ESCEIR
FEJO I, DOC A R T3k 23 I et B %) v T 1
DOC 1) Bl 3 56 i 4 ' A B2 1) 38 I R Bk S T v
PR AR5 ' R Ao [ T 3ok 3 A v
2.2.2 4R DOC 5 NPP X a8y £ &

DOC/NPP [H{E LI 1a, SZEESR BN, AFE%K
T, SBEREH DOC fi NPP 1 Lk 4%~130%.
Horp 5 5 4105 KT 10%, 3 4105 H ok 20%~42%,
1405 el ad 100% (129.5%). & 1b &7, DOC Bk
A NPP Z HIAFTE ARG R (LI AL 1 Fl 3 NPT
A

2.3 SRR POC LGRS

WBE . R PREE Aok PR B B2 POC #akik &
HFEREI POC MSEIREE R ISR 4. S

231
LEAC]
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Tab.2  Visual analysis of NPP results and optimal conditions

SR RZE i JE O B R

Group Error term Temperature/'C  Light intensity/ [umol/(m?-s)] NPP/[mg C/(g-h)]
1 1 5 86 6h:18h 2.785+0.339
2 2 5 172 24h:0h 14.678+0.992
3 3 5 258 12h:12h 3.545+0.793
4 1 15 172 12h:12h  16.612+1.217
5 2 15 258 6h:18h 18.058+1.967
6 3 15 86 24h:0h 16.430+1.083
7 1 25 258 24h:0h 21.190+1.653
8 2 25 86 12h:12h 9.223+0.694
9 3 25 172 6h:18h 3.694+0.124
K, 13.529+1.070  7.003+0.708 9.479+0.705 8.179+0.810
K, 17.493+1.287 17.033+1.422 11.661+0.778 9.793+0.901
K, 17.975+1.537 11.369+0.824 14.264+1.471 17.433+1.243
R 10.030+0.714 4.785+0.766 9.254+0.433

Pt %54 Optimal condition 15 258 24h:0h
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Tab.3 Visual analysis of DOC results and optimal conditions

o ; RSB T Li s
41 B g JCMIRE Light | DOC R
o~ intensity/[pmol/(m?*-s) L:D
Group Error term  Temperature/C DOC release rate/[mg/(g-h)]
1 1 86 6h:18h 0.653+0.066
2 2 172 24h:0h 1.050+0.083
3 3 258 12h:12h 1.488+0.331
4 1 15 172 12h:12h 1.438+0.413
5 2 15 258 6h:18h 1.198+0.296
6 3 15 86 24h:0h 1.595+0.495
7 1 25 258 24h:0h 0.917+0.093
8 2 25 86 12h:12h 2.421+0.165
9 3 25 172 6h:18h 4.785+0.798
K, 1.003+0.191 1.06440.160 1.556+0.242 2.212+0.387
K, 1.135+£0.196 1.410+0.401 2.4244+0.431 1.782+0.303
K, 1.055+0.157 2.708+0.352 1.201+0.240 1.187+£0.224
R 1.644+0.192 1.223£0.191 1.025+0.163
B & 1F Optimal condition 25 172 6h:18h
160 - r
a 6 b
140 - sk, y=—0213x+4.953 4
120 %‘j R =0.8589
X M- g 4r
£ 100 - g &
& =8
Z 80 BE 3+
8 L
Q 60 3 g,
40 - z )
20| E I g1r
I = = I = A
0 1 1 1 1 1 1 1 1 ] 0 1 1 1 ]
1 2 3 4 5 6 7 8 9 0 5 10 15 20 25
SLI4H Treatment group NPP/[mg C/(g-h)]
Kl 1 DOC/NPP [ffti(a) 55 DOC Bt 3 bt NPP )25 1k k4 $(b)
Fig.1 The ratio of DOC/NPP (a) and the trend of DOC release rate with NPP (b)
*4 POCHREMSIMRRMEM
Tab.4 Visual analysis of POC results and optimal conditions
S| PRI i & JCHRBER E Light LD POC i
Group Error term  Temperature/C intensity/[pmol/(m*s)] POC release rate/[mg/(g-h)]
1 1 5 86 6h:18h 0.165+0.008
2 2 5 172 24h:0h 0.231+0.031
3 3 5 258 12h:12h 0.149+0.009
4 1 15 172 12h:12h 0.190+0.008
5 2 15 258 6h:18h 0.074+0.004
6 3 15 86 24h:0h 0.083+0.005
7 1 25 258 24h:0h 0.322+0.025
8 2 25 86 12h:12h 0.066+0.005
9 3 25 172 6h:18h 0.182+0.019
K, 0.226+0.014  0.182+0.016 0.105+0.006 0.140+0.010
K, 0.248+0.021  0.116+0.006 0.201£0.019 0.135+0.007
K, 0.209+0.020  0.190+0.016 0.182+0.013 0.212+0.020
R 0.074+0.010 0.096+0.013 0.077+£0.013
Pt %54 Optimal condition 25 172 24h:0h
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T, #l#E POC B REIH 24 0.066~0.322 mg/(g-h).
EOA AT A5 SR R, HiEE POC B R i i 1 4 14
HEHK25C, L:D=24h:0h, H%, KRG C).
FR2S5 C). HEROEIERHR AR POC BRI .
BTG RE SR B AT LU POC Bl R, {H 24 IR 5
FE N RO 2 E BT, POC B 48 5 i A7 /)N iRt
TR
2.3.2 RSB POC 5 NPP X ] 8 £ £
POC/NPP [fH UL 2. SEBGEE R B, AN[ESRA:
T, HEE POC 5 NPP (1 H B R 0.4%~5.9%.
Hodr, 363 6 4 5 KT 2%, 3 405 el 4%~5.9%.
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o
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& 2 POC /i NPP [ L.l
Fig.2 The ratio of POC to NPP
3 Tt

3.1 DOC # POC Wy iE =

AW A, EWNEEHE DOC 1 POC BElGH
R HITE 0.653~4.785 mg/(g-h)F10.066~0.322 mg/(g-h)
Z I, H#EEE) DOC RBAHNR 5 2 A i id i) Hoh & 2
W1 DOC FEHUHE AL (Chen et al, 2020), i T4%
P LZT B R A AR R R DOC B R
(Paine et al, 2021) .4l # DOC/NPP 7E 4%~42%2 ] (5
¥4 9 BRAL), H DOC WIBEIRE 11 H AT & AR5
Fr TN R R S T I (Wada et al, 2007; Watanabe
etal, 2020; Xu et al, 2022). %45 H 68 AR B PEAL A i
TEARTRI PR | AN [A) A2 4 B 0 9 LA R o o B A}
8,

mE. EREEMERESX DOC 1 POC #
LI 2R A 2 i

AR, T 23 3 R A R DOC il
POC HIRE ST, 1R 5 4% DOC B % 2 [a] IEAH 5%,
5 POC B R 2 [ R BN MO B, DIAESHT &
PIBFR S — 25 5, PSR & &K, 3
DOC MR I . POC FEJCE Jd /> (Wada et al,

3.2

2007), Barron 4 (2014) 7 X 2 4a) (A A5 rb -t A
5 DOC R F A AR A BE

PLAE B9 5T s, VAT (Saccharina japonica) Flliz
LRGN DOC BH R 5 O R 11 A ¢
(e BEAEE, 2022; Xu et al, 2022), 4R, AHFFH,
BRI DOC 1R 5 56 IR 2 (8] 1Y) 56 2R 5 2 i (14 i
RAFZES, SFTHEER, 65 DOC BiuHE R
I IEAHOC T BB A A T SR 1) ' R B DX R 1Y
45l IR 8 I DX RIS, DA A DG M s B i
PG, B, PTLAG M HERT, AS[FEFE S DOC B
IR RN i 3 AR Ak 1 g 17 R R TR . el P AR RS
Hh O HE S B K B D, TCER R I RS R
JILAT. , WA T 3 2 T 22l B B 11 B PR 2 S
FE—HBUE B AL, FEEF X IR R I A B,
—ASERE T, REEEE A, DOC R H 5 i
o ZHTMAFFR R, ALK pH., IKEFRER .
Bk L R FSR OGS )R R DOC SRS %,
Vi B AR A A R v T I P58 T B, 2 i B0 i PR b
i BiEIETm R A UGG, AR &
7| S 4 L P %5 4 19 K = ik Y (Thornton et al, 2014;
Zhao et al, 2022; Xu et al, 2022), 4EHAEFICE I
AR AT, A [ e 3 8T HA K A3 Y A B
WA, SR E WS SRR 44N (Fogg,
1983). ZEAMEFTH, SCHRAF /M H S A K ER
Z—, JCHARRERT AR R B AR R R
Kk, SGHEEFE] S DOC By REGH R (A OG . 76 BRIy
ST, HASEE R IAE FH RE A W B ARV K Y pH AN
DO, CAMFFRIESS, pH BEARAE S {2 HF KIS R
DOC (liiiguez et al, 2016; Diaz-Pulido et al, 2020), %X
i, IR B R RIS RE i DOC #53Z pH M52
1 Paine 45(2021)%}11 7€ B4 (Ecklonia radiata) . 1%
#) 3% 2 % (Lenormandia marginata) I $i7 4§ f1 3¢
(Plocamium cirrhosum) 3 Fh ok RIS E IF 5T K B, pH
FRIREAR T A2 52 HOBE i DOC iR, Rk, ANfig
HEBR DO F#AK M DOC BRI AT BE, WA T S JF
J& S50 43 IR FE R AL pH FIFEAIE DO X6 3 BE i DOC
(ISENA o LA 125 3R, S S R A DLBs B BL TR A2 2%
2R EE O R RN IR R A 2 Rl I g . AR
98 A i SRR BRI MLBK B BIF ST 25 58 T 3R, tmT R
HoAh g BB RCA ML I F R RIS %

3.3 DOC #1 POC BiiEZR 5 NPP Z BEIRX &

7E DOC Bt 5 NPP Z i) i) K R AT, £
NP a =y i (Fogg, 1983; Marafion et al,
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2005; Weigel et al, 2021), A DOC Bl 56 A 1E
FH A0 [ 4 B OE B, B DOC B&jifcde 5 NPP Ay HL B
HXHERE . ZERFEQOIIFFT /R, FE 1 ACREEIIIN,
FERARF B, A% NPP i, fEL:D=24 h:0 h
fF, NPP 5o ARG A EEAE RO CIR R 2544 T 9 DOC
BERCE O, AW E T#HS (L : D=24 h : 0 h)
SCHS ., WAL, TEHSCIRANET, WEEA RS
) NPP FlARAY DOC Rl %, HIH#RE DOC
AFFENE TP HUR UL o A, ARFTREE R R,
HiE Y DOC BEGHE 5 NPP Z ] AR, H
5 CSLE 4 i i DOC B2 5 NPP 2 ] i) £ AH ¢
PEAR R X AT REE T AR s AR . AR E
£ i R 1% 388 35 1 I R R A AR Bl el AR R B ARSI, AT
SEYRIRAMT , B8R DOC FEJHE R Fll NPP 440
FEARKN-, P b2z 2 H AL 2 2 Ehha , )
AR ZZ B0, SO 40 A 3 P kAR AR
NS R PR R R . Fr L, FEAR IR 6
NPP (4R, #3 A DOC Bl R If AR5 2 i 3%
e, AR EB, LK 9 1 DOC/NPP>100%,
X235 S AT 8 J2 PR T 98 T 11 v i A BT ] B B
ARSI, HABREZ R HBHE, DOC X
R ] B Ol G B R AR Tl AR R RO Ak
FRATE R 2 AL A A o

AWFFE R, HilBER POC BHE R 5 NPP 2 |A]
TC i F IR N, POC/NPP (0.4%~5.9%) 5 B i
IR, T HARN S 3 (Chen et al, 2020; Xu
etal, 2021), 4 NPP X4 [>9 mg C/(g-h)]AT,
POC/NPP MIXfEa5E, 2N (1£0.6)%; 4 NPP AIXF4L
f[<4 mg C/(g-h)]. b TFAKWBERF, POC/NPP N4>
FHEE 4%~6%, CAMIR AN, POC MBHHRA
i A R 23R 1 i3 0 A A, (0 3 R B A DG M A 5
(Chen et al, 2020; Xu et al, 2022), A5 LH, HEhnN
Ot 5 B Bl RE B AR REH2 =5 NPP {2 POC 9%
Ji, BRI POC REHE 5 il G IR AR fL Y B 3 55 NPP fifi ot
HARE IR A B IEAH ] . ABFFE IR A&, HdErE 5 C
if, NPP &2k, 25 ‘CHT, NPP &5, {HIEHI#TE 5 C
25 CHF, POC ¥4 Bem iy R 2, I I 40 6l
NPP. f£if POC BEMYZE 1 E e TR ) 15 3] 56
IF(Watanabe, 1980; Verity, 1981), 4f it A] A& BN,
HHRAE AR UEES] POC B 5K AR M A1
M B, IR A A 5 B (A SRR
SRYNTEEIN . B DOC/NPP F1 POC/NPP #35 [Hl
X[a], A5 B TR AR A0 A A ik, A4 B i i AR A
R GG DTk

2 % X M
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The Effects of Temperature, Light Intensity, and Photoperiod on the Organic
Carbon Release Rate of Sargassum horneri Seaweed

SUN Wei'?, WU Wenguang’, LIU Yi*, ZHONG Yi’, WANG Xinmeng’, ZHANG Jihong®"

(1. School of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Marine Fisheries and
Sustainable Development, Ministry of Agriculture and Rural Affairs, Qingdao 266071, China)

Abstract The ocean is the largest carbon pool on earth and plays an important role in the global
carbon cycle. Marine organisms contribute over half of the global carbon fixed by photosynthesis
every year. Therefore, much attention has been paid to the role of the ocean in the carbon cycle and
carbon sequestration. Macroalgae are an important component of coastal ecosystems, with strong and
highly efficient carbon fixation capacity. The net primary productivity (NPP) of macroalgae was
higher than that of phytoplankton and other primary producers in coastal waters. Parts of the
photosynthates are released into the sea in the form of dissolved organic carbon (DOC) and
particulate organic carbon (POC) during algae growth. Dissolved organic carbon and POC have
attracted widespread attention because they can play important roles in carbon cycling and carbon
sequestration in coastal ecosystems. However, the organic carbon release rate of macroalgae, its
relationship with primary productivity, and the regulatory factors require further study. The growth of
algae and the organic carbon release are influenced by temperature, light intensity, photoperiod, and
other factors. However, organic carbon release rates among algae species might be quite different.
Therefore, studying the regulatory effects of different factors on organic carbon release by algae and
organic carbon release rate distribution has important implications for quantitatively evaluating the
organic carbon release ability of algae and its contribution to the coastal ecosystem carbon cycle.

In recent years, Sargassum horneri is the most common wild macroalgae in the Yellow Sea. Its
ecological role in the coastal ecosystem has attracted widespread attention. Few studies have focused
on organic carbon release by S horneri. This study conducted an orthogonal experiment to measure
DOC and POC release rates of S. horneri at different temperatures (5, 15, and 25 °C), light intensity
[86, 172, and 258 pumol/(m*'s)] and photoperiod (L:D=6 h:18 h, L:D=12 h:12 h, L:D=24 h:0 h, L
means light time, D means dark time) to study the organic carbon release rate of S. horneri, its
relationship with NPP, and the main regulatory factors. The release rates of DOC were
0.653-4.785 mg/(g-h) and the release rates of POC were 0.066-0.322 mg/(g-h). There is an order of
magnitude difference between DOC and POC. This indicated that DOC was the main form of organic
carbon released by S. horneri. The highest DOC release rate [4.785 mg/(g-h)] occurred at 25 °C,
172 pmol/(m*'s) light intensity, and L:D = 6 h:18 h. The highest POC release rate [0.322 mg/(g-h)]
occurred at 25 °C, 258 umol/(m?s) light intensity, and L:D = 24 h:0 h. The organic carbon release
ability of S. horneri is consistent with previous studies of other macroalgae.

This study found that changes in temperature and light conditions significantly affect the ability
of S. horneri to release organic carbon. Temperature was the main factor affecting the release rate of
DOC; the DOC release rate increases with increasing temperature. The DOC release rate initially
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increases, then decreases with increasing light intensity; it increases with a decrease in the
photoperiod. Light intensity was the main factor influencing the POC release rate; increasing light
intensity and photoperiod accelerated the POC release rate. However, the POC release rate slightly
decreased when the light intensity increased from 172 to 258 pmol/(m*-s). There was a greater POC
release rate under extreme temperature stress (5 and 25 °C).

This study showed that a proportion of DOC and POC in NPP were unstable in macroalgae. The
range of DOC/NPP was 4%—130%. POC/NPP was relatively concentrated to approximately 0.4%—5.9%.
The NPP was significantly lower in the experimental group with a high ratio of organic carbon compared
with other experimental groups. The DOC release rate negatively correlated with NPP, but the negative
correlation was poor in the low temperature groups. There was no significant correlation between the POC
release rate and NPP. POC/NPP was relatively stable [approximately (1+0.6)% when NPP > 9 mg C/(g-h)].
The growth pressure of S. horneri was high when NPP < 4 mg C/(g-h), and the regulatory effect of
organic carbon was manifested as the release under environmental stress, with POC/NPP increasing to
4%—6%. This section was modified for clarity. Please check that your meaning was retained. This study
provides scientific and technological support for an in-depth understanding of the contribution by
macroalgae to the coastal ecosystem carbon cycle.

Key words Sargassum horneri; Net primary productivity; Dissolved organic carbon; Particulate

organic carbon
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