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£ 57 3558187 (Sacharina japonica)
B ERRER Y MEE

KA kau P o R ERE’ Ko
R ERRS ERE’

(1. KEBTEREAFE S AR KiE 1160235 2. RAVFRE D T R & R E S0 hEK =R
WFFEBE B A=A BTl ol SE 86 % 58 2660715 3. B HRH A SHARER LR E Rl FES
Y S RIS E R 2660715 4. FIFETERFOKTS5AM¥R B 201306)

WE AT E AN, LLE % E (Sanggou Bay)#k 7 ¥ H (Sacharina japonica) & AF 58 x4,
WAIT R L JE AR R P B R BB R BT RS B AN LR E 2 AR A& (e
KR, BRER). 2MNEEFAEEER, RA), SLBUAKRIANTAT, LR#FLE27d. FRET,
(1) AR, ARG REE AR, LI R A, IR R4 EHLADIN), & A(TN), & #
B 2h(DIP), B k(TP 38 a2 5] 7 1234, 1.802. 0.028. 0.033 pmol/(g-d), ¥ & T %
R4 H 0.039, 1.476, 0.005, 0.010 umol/(g-d). T & An ik V& 41 1 77 74 14 A AL A (DON) B ik i %
¥ 1.437 pmol/(g-d), T2 T KB4 0.568 pmol/(g-d). (2) KALWAA T w)g & P iy 4
B, B TP LA A M A HLEE(DOP) X £, TP, DIP, DOP th ¥l £ ¥ F 5 T RA L.
B2, REAHTLIABHEE K 0.097 umol/(g-d), W HFELMHT LA 8%, T8 AN
AABHTH T1%. (3) KR ImANEZERE T AEH N P, A5 207.83£301.37, REKAMEAE
N : P [#{% %] 9.38+6.55, #P % AWk B xF H 41 By 16.82+1.26, m3% % 4 # Redfield (16 : 1), #
NEBRRARB T FRARIRR, BEA W, R, KEETEEEEEME, ¥oxtHrE

RRWE IR IRE B B0
ES7 3

hESEE S917 NEERIREE A

WEEA PR — R R E, JEatit, 2013 FiEE
FEEFRZ N 119.23%10° hm?, 4E 77 F3K 163.65 J7 t.
HHr 37 (Sacharina japonica) it = e ke i BT A B 25 1)
L2012 Yl GE A58 o FRAE 11 R Y i 2 PR A Kl
BEPL, YR RIS CEEBES, 2005), WA
RIG TR RGN HEF, 76105 T2 G b
KA H ZAE M (Naldi et al, 2002), REIBEZEGAR N2
A dy, R E G ERE T, R

VM MR, BhRMAMN; RA; BHEA
XEHE  2095-9869(2016)02-0139-08

(11280 2005 =R A = = R W [ LN S DS NG RN
Wi E LA AT, A B K B B9 VE (T US4,
2013), mME MR, IR C. N P SRR
R FEER (Mevey et al, 2002), SR, TEFRFE TR K
RIBER STk, JFBAEE AT WG, SR
TS 2 SR I 2 it o LT S PO T B R T 30 ) R AR 2k
KA AR AR ) P BRAL 2= 1 o T RE SRR,
(i) B i) 7K A R BB R B SR ER(C N Py Si 5§,

* ER T AR B XSRS B A R RS /RVE” (2011BADI3B06) . “ DU 3 574 119 [ Ak v
F S5V T (2014A01YYO)FIE 5 H AR H 4 (41276172)3 R %5 B . 7K 3%, E-mail: zyt_ok@163.com
O #IREH: skdkar, MF5E 5, E-mail: zhangjh@ysfri.ac.cn
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X — i R 25 R K IR = AR B R A gy, i 4 X i
HEBRGEREMEF AR, HAT, XTI FR5
AR BRI T 5T 5 22 (Delille et al, 2009;
Kregting et al, 2013), X T H SRR S ma R 1Y)
ST oA s . AR AL S % T, RS
T8 BRI RIS e —— I R I FFE X 4, DI T
T BT R Rl R L BRI | s itk SRR R R A R
ISEIR, LIION T ff SR B R0 A 35 R G G 36
AV AL SR A

1 M5
11 HRXE

2014 7 H 31 HFRWE M SR X BUE K R
Gprig, RPs Fsess s . T KiE e, LB
EALT AR B LA B 2 3285 L B 10 em BYH— B
FEM A ER BT IF 2 o AT R e 28 R B S 0075
KFH X R ETTRYI(0-10 cm), =[5 shHb Y5k ik
RS, RSN TH4°C)o [, FIERKERER
JZ K&

1.2 EEAHE

121 SEaymbEn [ itk SR ; 11 M+
WK AR HEK s IV R+ R A S
PR s VR IR HEE K  SEg0 2l H i IR E 4 50 g0
122 SFHa A 1. JEBOmEDe, JEIETR)
X VT [ A FR A (SRS A T LA T % fRA, 5K
WA LLV Xt B ); 2. K P is A & (F % 16
K DREESC ) X e gt at AR s e (SE L T, IV
VAV RXTREL), AR E 3N EER,

123 ARk SCHSSR A 5.5 L SRR, SR
AR PR YR DIk G ' R AR B, HE IR
TNAJEVE I S5 U454 by . HERRFRIL 0.30 kg DR
BI5V48 T ERMB IS, ARG 50 g gl , Jfm)
FI A SR P 2818 T A 5 L B8 K o BRI AL BR
WA, BB RCE 1 NS, 43 T R
HP A 30 R e B R VR BT, MR A S A B A
[F, AR LR/, WK ARER 3 cm
Wb pH. A FRE(DO) . R EHRbR AL Ol . AR
T 2 R f A AL 100 AR B K R LA 3 om A R 9
B 150 ml AKAEE, 4007 BB K& 2E R 21k
oL, LR M3t 27 d, M 2014 4E 8 A 1 HIFHR, M
55 3. 9. 15, 21, 27 REUFSLH KA,

1.3 HEmOH
¥ GB17378-2007 WL IIHRTE ) FLE iy 7 ik

HEATAE S SR AR . AEFRIRAE . DO KRR B 55
FEFRIE R YST K F 43 #74X Pro 10CEE)IE . SLHRK
FEZE 0.45 um BEFREAFAENERI RS , 23 0% FH B E L Bt
MR AT | I BRIRBR AT . IRIREA AT . B
I SRk AR E TN, TP, 35 (NH4-N),
TSR EE (NO3-N) S L AR Eh (NO,-N) 5 R JH B 4H i A
%€ DIP, DIN=NH,-N+NO;-N+NO,-N; DON=TN-DIN;
DOP=TP-DIP

14 HEISWEHERE

A A AR £ 0 R RO AR L R A 2t
L
oW =GV
At

n-1
Wy =C,[Vp —(n=1DVy ]+ z GV

i=1

K, ROV EEDKEFRERIGE R (umol/g-d); Wi,
R n RIURERS 7K 8 5748 5 & (pmol); Co. Vo 43
SRR R S R R VR B R FEAR R 5 A S S50 2 ) 4
FriE(g); t AHRE(d); Co B n YCRFRINNTE 5%
ERURBE (umol/L); Va A BRR UK AR RA(L); Gy R
i—1 YIURE BT KRB SR R R (umol/L)

T 7 S 6 21 455 5 e P8 5 el o) R e 32 LA
FRIET . DO ZEANRI & FANE TR AL

K SPSS16.0 Geit 4k ittt 0r, HA
T 2253 H1(One-way ANOVAKGEGZH N 2257, P<0.05
MAERBE, P<0.01 LR EE,

2 HERE5HH

St AR K BT . DO, pH. R 4K R
ZHLFE 1,

2.1 RN B E R AR

SVASKRE, M AR R ORI TR AL () KT
KIEJedl (M 4), HH, g fd, AFRITERERN.
PYBE R F AR (B 1) 7655 9 Kk, M/ DIN &
FEET T4 P<0.01), B, T4, MHEEKFH
DIP. TP WA W& L, 765 15 Kab, M4
) TN, TP, DIN. DIP &R 3 & F 1 41(P<0.01), 7
SZESAE R, MR A KIA T, TP, DIN, DIP (¥
SR E S T ARMIENR4(P<0.01), {HZ TN %A
M2 5 (P>0.05),

M4, M, W rREmaREARR. XF N
Feifk, M4, DIN & TN M6 TR 3% &
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F1 XEIRHKE. BEE. HE. pHHEL
Tab.1 Variations of temperature, dissolved oxygen, salinity and pH in the experiment

KE Days 14 Group 1 M4 Group I TM4H Group M V41 Group V. V4 Group V
I 3 21.3040.07 21.600.08 21.60+0.12 21.70+0.13 22.0040.07
Temperature('C) 9 21.70+0.13 21.90+0.15 21.70+0.16 22.40+0.08 21.30+0.17
15 22.7040.20 22.20+0.17 21.90+0.09 22.00+0.06 21.10£0.16
21 21.30+0.07 21.40+0.21 21.60+0.23 21.80+0.14 21.3040.17
27 19.6040.09 20.10+0.06 20.100.13 19.7040.09 20.30+0.06
VAR 3 6.36+0.23 5.91+0.11 5.33+0.17 0.25+0.06 5.81+0.12
DO(mg/L) 9 5.56:0.09 5.6540.17 5.1040.11 0.07£0.03 4.530.09
15 5.68+0.12 4.91+0.13 4.93+0.21 0.07+0.03 5.01+0.31
21 5.75+0.09 5.66+0.23 5.3240.15 0.06+0.02 6.21+0.34
27 5.69+0.13 6.44+0.15 4.55+0.17 0.09+0.03 5.02+0.23
pH 3 8.29+0.02 8.34+0.04 8.04+0.02 6.86+0.23 8.24+0.04
9 8.2240.03 8.36+0.03 8.38+0.05 6.41+0.22 8.5+0.15
15 8.3140.03 8.27+0.03 8.15+0.04 7.28+0.19 7.49+0.13
21 8.30+0.04 8.31+0.04 8.11+0.04 6.94+0.28 8.27+0.10
27 8.05+0.09 8.26+0.02 8.14+0.03 7.16+0.23 8.5140.17
o 3 31.14+0.21 31.06+0.34 31.13+0.45 30.71+0.34 30.6+0.45
Salinity 9 30.82+0.31 31.04+0.21 30.92+0.41 30.74£0.31 30.84£0.56
15 31.11+0.09 30.77+0.12 30.92+0.29 30.6+0.23 30.77+0.43
21 32.49+0.24 31.4440.31 31.5940.20 30.69+0.24 30.98+0.35
27 31.47+0.31 32.85+0.23 31.75+0.47 30.74+0.17 33.100.37

SIS ZE AT Y 57%; 1fi 1121347 B B A3 . X4 F P,
M ZH 1) DIP 5 TP Y LWIE I WIER 1Y 16%35 2 78%; I
ZH 3 38%.

JEVERIIIA, 50l B A 72 A= 9 DIN 2R
MAARRIE, DIN B4l AR v £, HIR AR A .
BRI ITCHLA P LB, T A RAILR 1) 25%04% 2
R I 17%, AR 14% , S &9 o) 2% A8 K,
B2, 55 9 Ruf, B TAHRMBIG, A HE &R
il ETEE 44%, MANEZE 5%.

M TN WAL E(E DT LIES], Mgl abs
TN #h 4742 L ML At 55 DIN \DIP & TP iy fk i # AR fA]
M4, M FEAKR TN & A, BARTE
SEEGEE AR, ML) TN BEm T T4, (R AR
#(P>0.05),

VT (AR AN R AR T /KA E SR Eh ettty T4 .
MMZHALBEN = P HEYEHE 3501 9 (4.440.04)—~(52.14+9.47);
(20.3942.92)—(736.47+121.54)(3% 2), ikl B &
Redfield fA(N : P=16 : 1), M40 N : P 535 m 2] &
KAEN 736.47 = 121.54 J5 , B WiREALE] 39.75+3.97 1)
B RVRHIIMAE R N = P AL, M4 N : P

SEE N 207.83+301.37, B RET 401K 27.14+25.14,
2.2 DO iR m

W AT K TN, TP, DIN WEA B
R (P<0.05), 2R, HXF N. P AFE RSN
Ko ¥F P, Nigf DIP, ifjE TP, #RERELA(V
My FIEF A 4); X+ N, HEMAEmFIVA.

XFFIVA, EAEKT TP AESS 21 REH R, 78
SCICAEH, TP 3k 22.10 pmol/L, & MZH1Y 2.1 £%;
{AJ&, DIP 7& TP Hiy LBl A i 284k, X h#Iih
B 4% 5 48%; T I4L, DIP 7E TP iy Hufi &
78%. KAV H, AU SRR S, BEATI .

BRI EE R, TN A ia AT, H2,
K41+ DIN Ay fm, (45 415 1V4d DIN
di TN A L 5 2R R] . SEER 25 s ms, IV 40 7 DIN/TN
k6%, 1 A Y EL B i3 57%

S, VAN : P SR R 3), Hoxbkik
N : P BYSZMIESAR R, TITZH gy (v Rt 5 4 17K
KRS N = Po MIRERE T, KK N : P B, F
27 d BN 2.36+0.54, 5250 & N -F-24{E R 9.38+6.55,
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IKAAE FRER S5 AR )R e ] S U
BT ER N, PHRRIEE

ST SR R R R BETK N PR R
(#4), XFIM4, TN, TP, DIN, DIP 27d Bl

2.3

FOrH10 1.802., 0.033, 1.234., 0.028 umol/(g-d)¥Ji T
M4HAY 1.476., 0.010, 0.039. 0.005 pmol/(g-d). X}
T DON, 4% 1.437 pmol/(g-d)H & & T M4 1Y
0.568 pmol/(g-d). TN Y& EEMIRAYIEAL T HA T = 1) DON
W, RUDRIE R MA KR IIE N T DON #4462k DIN 1
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Tab.2 The time course of the N : P ratio

X Day (d) M4l Group I M4 Group 1

% B8 Control group 16.82+1.26 16.82+1.26

3 52.14+9.47 20.39+2.92

9 11.36+1.01 736.47+121.54
15 56.78+10.16 173.61+15.49
21 4.44+0.04 68.91+4.18

27 10.98+0.22 39.75+3.97
S-H4{E Average 27.14+25.14 207.83+301.37

F 3 KEhFEHEL R ERAE K
Tab.3 The time course of the N:P ratio

K Day(d) I 4H Group III VI4H Group VI
X} B& Control group 16.82+1.26 16.82+1.26
3 20.39+2.92 13.22+£2.76
9 736.47+121.54 4.20+0.52
15 173.61+15.49 18.35+1.89
21 68.91+4.18 8.75+0.11
27 39.75+3.97 2.36+0.54
SEHIH Average 207.83+301.37 9.38+6.55

T4 FEVEZFGETLEBEASEFRERMERE
Tab.4 Nutrient release rates under
different conditions [pmol/(g-d)]

X Day 3 9 15 21 27
1) TN 4744 2.684 1.675 2.087 1.476
Group I DIN 0.118 0.004 0.049 0.023 0.039
DON 4.625 2.680 1.626 2.064 1.437
TP 0.046 0.010 0.012 0.010 0.010
DIP 0.006 0.004 0.003 0.004 0.005
DOP 0.044 0.005 0.010 0.005 0.005
M4 TN 3.902 3.255 2450 2.130 1.802
Group I DIN 0.063 0.934 1395 1.501 1.234
DON 3.839 2321 1.055 0.629 0.568
TP 0.039 0.017 0.021 0.028 0.033
DIP 0.008 0.000 0.015 0.026 0.028
DOP 0.031 0.017 0.007 0.006 0.005
VI TN 2.007 1.500 1.568 1.587 1.275
Group VI DIN 0.264 0.020 0.419 0.296 0.097
DON 1.743 1481 1.149 1.291 1.178
TP 0.040 0.059 0.040 0.074 0.072
DIP 0.030 0.017 0.024 0.036 0.043
DOP 0.011 0.042 0.016 0.039 0.029

R, 11 MZH 216 DOP fHREf#EE[R] 4 0.005 pmol/(g-d).
M HEA L N, P EEIAE, HmEEd N,
P [t A R AR R 2200

IV P #FEIR (TP, DIP, DOP)% it 2 & T M4,
PRACIRSAEHE T P BRI, %1 F TN, DIN #1522 Mz,
F75IFE H A J2: IV 241 DIN Bt 5 4 0.097 pmol/(g-d),
AT DIN 9 8%, ittt TN A H 71%.
RIPRACIRAS T H0H T DIN BB iL , i {45 7k & DON
EFIIE . V4 DON B j# %4 1.178 umol/(g-d),
BE®T ML 0.568 umol/(g-d).

SR R B ORGSR vl i, 455 SR b TR
JBCHE 3R R 2 AT 2 BT 5 2 B R, R R
BERS T2 W SR, RATEIV 4UREARES T P L8
NS HA, LR A o R B ) ISR A

3 iTfig
31 EHREMEIENMNER

RAVEIS W RERR o P BY B, 55— B B4
FYRAB 5 Wy B 45 H ) 5 B f# (Taylor
et al, 1999); JfH, 5 — K By Bl R 55
(Lillebe et al, 1999), AHFFE ML F 5 A — 3., 7R
fRIGET 3 d, HFRERRCR R, JUHJZ DON. DOP
FRBE FAE S 8 T DIN ., DIP AR, I figfe Kt
%53 S5 A B Hh R

BEARI B A 52 ZFP IR R 52, Qe . iR
HAE I 5341 DO BRI K ] 190 455 1 ek B S5 ) 422
%, 2006; TKA4SE, 2011),

TAUEE 0y 2 5 i) R TR S 2 S A L o fie 1 = B A
RZ—. W, WRNEAEENESRY, B
AR BRI P GRIG AR S, 2014), JIEIRRTH T
AR W 0 A7 HE T 2 508 1 A 25 R B8 1 ) T A0 2 1 i
S SN, 8 A R Y AR RS A e e
FRAKIIE ORI A S R G C B3R . S 36 . N 3R
(G4 5, 2008), HEIT 2 M VEA B RGP I E SRR
Kt #54k(Cromey et al, 2002), AHBFFE A F, VA
AL IR P 17K DIP, TP, DIN, TN #e AR
HRAH T A BT, BUKTE B B8 35 48 kol
AR AR R R R R R o BRI 1 S B T
A, R O R R TR IS e iy S e 1T 4
A RES IR IR A K & M E A %

VoS A S8 AT AL 1) o i 3 NG . B, 7
AAKMT, B E A ER, AP AR
A, K AR N (CHL0),106(NH3) 16 Hs PO+
1380, — 106CO, + 16HNO; + 122H,0 + H;PO,
(Redfield et al, 1963), [Ait Fe’™ 5 P 454, LA FePO,JE
BUTAR o DT 36l 8 119 B i (Span et al, 1990). MITEIR
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ARET, REWMEWIERT, KA
(CH,0),06(NH3),6H3PO,+84.8HNO; — 106CO,+42.4N,+
148.4H,0+16NH3+H;PO, Jf- 44k & A=A /ER . SNHs+
3HNO;— 4N, + 9H,O(Jahnke et al, 1982), MM
KPR N i, [RIROREEPER Fe(OH)s 48 B AT i M
Fe(OH),, ffi 5 Fe 454G 1) P K B A KK (Beltrami
etal, 1999), A#FGEH, RALILIVATE P 1 RHGE
RN E L ST ML, W7E N R Ry
% R E T EW M, SLRas R 598 &0
(G IRE) B EHC,

32 EWREMAEEXKRNEME

TR EE N 19.6-22.7°C . IEH S8 4IAL B
DO i shE N 4.53-6.36 mg/L., KALALFE DO i
HWRRER 0.25 mg/L LLN. BRIRAASN, %41 pH
BIbFIEH KA pH Ju B RALLN pH HIL T
TR, FYEN 6.93+0.39, A el A RACIR
BF, WSS RATTNE, i A AR
BRAHUIR, FEIRIEHEIR , MK AR pH FEAIK.

e 6-7 J1, R i B 2R i, B SRR
SIS B) A S TR R, T RE 2 R MR K R (R 4 HE A
2013), HIPTFIERE I A, A R IR s A
faks . AR PEAFER . DO &4, L&EK
T CL N BT X BRALAE 27 d Pk B A s 2 5
TN. TP 55l GHr By KT 2.01-2.65. 1.61—
9.77 1%, LB ML+, DIN, TN, DIP, TP W
TRER A B3 . SEERIVALER DIN 4b, HAVE SRR
R TR R R R 5

TR AR, AU E SRR A R, 1
HH T B A A e v Ul R R AN ], 25 i
R AR AR RS, S T, M, V4N : P b
X REZH e AR B S AR Ak, s i 25 £ B Redfield fH .
W75 F7 AR A 0 A | 23 X VR AR W 2 R B
FRs | LR = A TR R . FMREEEAE (2011
FERIL, 10 RAFRBINE EFRER L5 LA B KL,
TEIFAE D FPIERE Z 0k, B TR, IR A5
(2012)IE 52 B i i 8 SR b 45 M) 28k, N/P. Si/N Al
Si/P H(E Y B Redfield FUAE , VR YIRIE K %
FRZM 5 FRER GG AR 5 ke 8 37 AR TR B 332
B BRI TR A 0 A K RS (KR 55, 2009)

VT R B B R AR B 2R I B, NS AN A
B, AR R e SR, mH,
W AZ T B 0T 2 RS R S YT A IR
FEAETS RGN A S TR A Rt — 25T

4 45

(1) JERJFAHY [ f# i 2 DIN, TN, DIP, TP
()8 R HLA S B ), IS U8 S 4 B 3R AR
ARV = w1 e 4 £

(2) DO &M, EFRER AR AR AR 22
5o MR, RIERMRB(DIN, TN), REAZ
1, fR ki 22U (DIP . TP)RIRETL

(3) VTR B R Ao R R O T KRS R
RV BEE NS R , FrAlRAIRIe S 54T, Kk
B B R, N/P ARAR R Ry R

& £ x #
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Abstract

When mariculture Sacharina japonica decay, a large amount of nutrients will be released

into the ocean, which will affect the stability in the marine ecosystem. In a 27-day experiment, we
investigated the decay rate of Sacharina japonica in the Sanggou Bay and how this process be affected by
environmental condition. To determine the effects of the sediment and dissolved oxygen (DO), we set up
two conditions including the sediment-containing group and the sediment-free group, and other two
conditions about DO including aerobic or anaerobic group. Fluxes of DIN, DON, TN, DIP, DOP and TP
were determined during the incubation period. The results were shown as follows: (1) At the end of
experiment, the fluxes of DIN, TN, DIP and TP in sediment-containing group were 1.234, 1.802, 0.028,
and 0.033 umol/(g-d) respectively, which were significantly higher than those in the sediment-free group,
suggesting that sediment could promote the decay of kelp. However, the flux of DON [0.568 umol/(g-d)]
was significantly lower than that of the sediment-free group. (2) Anaerobic conditions facilitated the release
of P from kelp debris and more DOP was released than DIP. The decay rates of TP, DIP and DOP were
significantly higher in the anaerobic conditions. However, the release rate of DIN and TN [0.097 pmol/(g-d)]
under anaerobic conditions was only 8% and 71% of those under aerobic conditions respectively. (3) The
N:P ratio significantly increased to 207.83+301.37 in the sediment-containing group, whereas it decreased
to 9.38+6.55 under the anaerobic condition, both of which were distinct from the control group
16.82+1.26. These values were also largely different from the value of Redfield (16:1). Our results
suggested that the decay of S. japonica detritus was a fast process and that intensified detritus decay could

alter the concentrations and structure of nutrients.
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