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(1. Bl RS E a0, LilE 201306;
2. R EKFE R A T B B K AT, WOKFREAY B SRS SR E ALRE, LR FS  266071;
3. sEEe s, R S aY s M R RE SR =, LR HH 266071)

E: FTHMETNBEDRGERAG AR KA TEBT RAEN TR EFENS,
F2020 4 11—12 A, RAENELHEA¥H T E, RERTE LD, 500 B/m). & 5% E
(MD, 2500 £/m’). %% & (HD, 8300 2/m’) 438 41 F1 1 /M xt B 41 (CO, 0 B/m*), 47
T2dhy—ANEE, A H20dWEMNTLR. EREF, LEAEMLIA DIN) ¥ #%
# & F 5 B 10.6~765.3 pmol/(m*-d), 5t B 4AE, (K. F. AL DIN # &9
HEET 57%. 76% 88%., NH, £ DIN iy = ZF it #, xf DIN sy Tk £ K +. HiHE
YR 55% 65% F1 80%. G T PRI, K. . S E 48 T3 NH, E E 45
BET 39%-. 111% 51 257%, 5% ¥ EEAEATFHNH,/BEHLL, §FELELY
FlRE T 43.7% 1 23.6%, % 2~10 K, NHS B EL TRHEM mh %, A4 PO, #
B 7038 B & —7.85~6.42 pmol/(m™d), # 2~6 K, A FE 4 PO,/ #EH W, HE KW,
IR K B A o R4 R L MR B DIN Bl AR KRR #, EFAENE SR ERN.
HRERKHENNR TR A E-RE R AR AT R TN A SERRESHEE
REERE: H R s MR- KRE; AW, BRANG; ¥ HEE
hES%ES:Q178.1; S931.3 XHkFRERS: A

KA HEZS R S F) FH BE & A1 B 3h 4% 31 (Ruditapes philippinarum) F .0 1 ¥ I8 (Echinocar-

TR )2 FRCAN 22 58 1% 42 B R 1) 3 R AR A 7K 2 - I S
AN A I RBRAER L 3T AR K I
HEAEN, WA T Ao B 5 1 IR
YA b E M R, EbR L, 7E 20 BN
AT T A MR, EEN, 7FE
eI A S R GBI G IR SRR T,
AL T A S R G (AFS), JFRE T U
JK U B SR Y, IR SO R R A
5% T E ¥ MY (Nutalia olivacea). 3E 3 5= 5 11
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dium cordatum) ¥t YUYy ) I G s R, FH
IR, M3 B A 3 3 a] LU AN [R]E
A B TCHLREAE T BEDTER A /K S ] i 12 B 5% 4k,
JCH TR EORS AT B e A A VR FHUT . [R]
R AU JECAP B0 ) 1 40 £ SRS VDI 3 AT LS e T AR

FIAE2A R RS, G Bl (Parastichopus parvi-
mensis) MM LGS (P. californicus) ¥ T4 vh
A ALY B e M LT B A s e e 2 U R
& (Uca tangeri) h e Z2 BR8P i 215 BT 4=
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(Perinereis nuntia) 55 4= ) 3 5 i 1 BT ] Bt
TR i S DA SO SRR A AR, AR R
(Sipunculus nudus) RE % 22 fif 32 )22 DU (19 G HL BT
R, R HEDTRR Y -k B I i) 3 57 R e se

TR 7K I3 B Y v el Y B S A R o8, AR
Kk R HUBIAR () ¥ 7K 55 B 3 Bl R
KEMAEYWDU, #F %K Upper South Cove Jif
DUFRBE X A= DU R R R AR I AR R 50 X Y 2 A5 LA
BN HBEEAEWIIORYI R R, IR TURY R
MK P B 2 R 25 K A — RN,
X AEAS R G A S N, T IR IR XIS
Fa A, RS SR AR SIER, {2
A DRt #2, R TR S A AL
RN A "™, IR (Urechis uni-
cinctus) J& T i L8911 (Echiurioidea) i ¥ (Echi-
urida) JCH i H (Xenopneusta) H| 5 F} (Urchidae) |
g 1, R PR IE R, e E AL T T T
T E) 5 T R T A K R WA SRR A=, R
FUBTEVRIF R Je b, R U5, il
DB KA P I B PR R R RS E SR, XAk
Y B BRI 2 Mg R Re 0, HEARS
AT EEFMAEY, XL TR
XU AT A W A B Ry Fh2E . HATSR
T BRI i P A Y AR A B AR T
BRALT 2 AR A SR A L T MW o 4
SETTH, AHAA I b A= A B A IR B R A
Yy IR A 27 5 R 1 S e 1 A DA

ABEGE LRI R, I ERER T A )
P I TUAR -7k S T AU 5 7 R i & 1Y
SO, It A3 T AR S AR IR S B
FW L E R U SRR i B R e i R, B
L8 TR R R AT B BR il i 78 7K )2 - AT R S
Gt AR AR S PR B R A, JF N R 2
ARG A A AR D DI RE RN R A 2B TR R
IR EEA 0 R G K

1 MRS
1.1 SEIE&it

SZHG T DR AR 75 30 ot S R A,
FRAlIGE (10~15 mg/2) W) 1 75 15 T 085 1 DX PR ) g
B Y. K TR B A M0 &3 R i, R
ST R+ R D . SEIRFE 6 5 R}
5 (Kx5ix55=0.50 mx0.38 m=0.32 m) H5#HfT,

https://www.china-fishery.cn

%R (LD, 500 FB&/m’), WL (MD, 2500 F/m?),
% (HD, 8300 J&/m?) &b ¥4 A1 1 4> %) B 4
(CO, 0 RB/m’), M s EL, HEMIEYE
100 H i L i 9 1R 20 5 7% % 2 e iRk, R
FE 10 em, HEZY 10 kg 58 o b 0y A BE
M 50 L gk, M. RRTRoE 4
UUUE 5 d P IR, Phakihvhas . RS Y510
B2 )i N N T B VA OF R e s E A = R
B B TRV (K xFExm=6 mx3 mx1 m) 1, 7K
Y i ATK, Ik A $E IR DAAS e ik SRR A b
e, DRUEFT A AL KR —3 ., 55 IR EEIT R 20 d.
KU . R | pH (E L KRR FHE R 2
S0 7€ {Y (Eureka water probes, E[E) M7,
S HIA] KR M (10.52+0.57) °C, R 33.48+0.18,
W ff4R (9.0040.22) mg/L, pH {A 8.01+0.06.

PR it 1) HE 2R IR KIS 2 R 5T
AR K T I 8 VR EA T A (18] 1) WP H 435
mL 3% W 5L 36 A ARSI AR 88, T A 88K
i 180 g 28 100 H i [ 1 7 J5 i DLAR Y (& 24
1.3 cm), APEMKAEETORBDIGE, FFUTR
SERUUTE 3dJE, SEE A LA 10 2 B IR it
(10~15 mg/F8), X MRAARIA R, B3 d)E
TSR, RAE 4 NER . BTN E K
(350 mL), KgAK K R FH DR R 2.5 WK
M AT Ay KR E A B A E R, K
M FAE N 30 min, JCHIZKEE, #E 4h, SCEH
[]{i FH1 %5 %84% (PreSens Precision Sensing, £ [&) il
T 45 I WG 25 PN fe SR R BE B 2 R AE 80% LA I
SCIGEER S, R 200 mL AKRESEFT S S Rl
FE o SEE IR KR R (10.2£0.5) °C, TIFRY %
HE B BB 5 i 0 e R TR RN T, R
AH A B gt AR TR O R A SRR AT R PR AR N B
J e A S e L K R 2R B S B BT K AR SR BT Y
TOBRRIAE, 4 BRI e 1% BT 1 PR T o

1.2 HREREMUE

S T R R K IR SR 50 3 B R, b
S, HEKIYRILG NH, . NOy . NO, . PO/
Y9 BE 43 )k 2.06. 5.39. 0.61 i1 0.87 pmol/L.
B 2 RICEE 1R, L B SR 18 XK AR 38 3 1 e
fE, BERIBCRESG , SR I k4 Ak ik, 9F
G ARG KR, FEAKKEEE A iR Y %
T 1~2 em Ak, SR FH I I 0k 46 TR B0 A 1P 45 Ak
KEE, BRCRE LEIK 150 mL, ZfL1EN 0.45
um PIBSEREF AR IS, ST RVINA G, —20°C
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Fig. 1 Schematic diagram of experimental device

BORIRAE . 3 h, BI5IAI 10 DN UURRRAE AL,
i FHEUCREA TR RS2 BUR )2 (0~1 cm) LR 20 g,
RAE 5B O3 ) BRKKEE . KRR A 5E Fh £l
Seal QUAATRO # F4k H 2 - Mr A s i, 45 303
FRER B BRI E J7 ¥k . PO N E N AR S S0 e e
i NH, W AR - IR e ks ; NOy il
FERFER IR s NO, 2 o A AL,
1.3 ¥HBENHEXRNITE

DU 7K B TH 7 7R 4R 9 808 38 i Fick 26
— B AT

ac

F=—®Ds o (1)
Dg=Dgy-d"! )
(W — W) x 100%

P = W= W)+ W25 &)

G<0T,m=2:6>07,m=25
Kb, FRIRY)K AT HUE & [mmol/(m’-d)],
QR RIZVURW LB, D R UITRYIH o ¥ 1)
P WAL, Dok JCPRF R IR s B 19 43 19 HE
FEL, L NTURY K R R BB, W, TR
YIREETE (o), WD TE (g), 2.5 hERE
U1 X %5 B2 57K 2% B ) OB, DURRI-/K 37t
T FRER Y Bl s, IR E SRR T
By EAEDK D my E, fUERRE SRR
VINRIAE7 D IR G S RS = R/ W

NR = [(N—N,y) xV]/(nxf)
o, X REZH RN S 56 20 vh 2 AR B (V) 43
AR O A Rk, VAT E AR (L), n
s A (8), ¢ A SRR ] (h),

1.4 ¥BIESR
K SPSS 19.0 B A4 #4784 G2 vF Fn 43 #r o

R E K7 2: 2 E /) sponsored by China Society of Fisheries

A T b B2 (4 £ BBl 22 S SR P R DR R T 22 1A T 4y
Br, ARTFRUERHEA B2 5% (P<0.05).

2 iR

2.1 mERYEIRRKF BB E
A BERRKETK

55 2~20 KN R Ah B2 ) NH, R BE AR 25 B
B 5% AL BRAL 53 )M 0.74~84.01, 1.16~112.30,
1.85~92.69 umol/L. 5 4~10K, #£% /= % B 1 rh %%
JEE AL B AT NH, W BERRLERE N, M 10 KPR,
40 NH, WREEFF IR T . 56 6~122K, &S m % B
s AL PR SR NH, S B EA R EER
(P<0.05), K% EH S RAmBER R EZER
(P>0.05) (Kl 2), AFEALHLH NOy YLF ) 18] BRK /Y
B AR W 4y 5 A 0.12~7.99. 0.08~8.44 FlI
0.28~31.34 pmol/L, %5 12, 16 Fl 18 K NO; ¥ J&
I TR A 1220 K, R EEAL A 5 X
ML NO; & #2255 I 3% (P<0.05). NO, I &
AR 25 BF 2] g5 9% B AL B 4H 4 BN 0.06~13.11,
0.06~16.88 Fil 0.06~23.49 pmol/L, 5 NO; ¥ J& 78
AR, 7E55 12, 16 F1 18 K NO, He & i #L T
B2 M 16 K, B8 AR 5 X R4 NOsy % &
fE7E 1 3% 25 5% (P<0.05). PO, & & ¥l [l 5 B
0.05~3.62, 0.22~3.35 1 0.18~3.21 pmol/L, 4bFHZH
XTI PO, B ANAAE R 2R (P>0.05),

55 2~20 RAN[AI AL BRAL /Y NH, TG, MK
Ji 3] v 2 AL AR 43 0] R 0.35~11.12, 0.34~17.37
F10.19~12.48 umol/L (&l 3). %% 6 KIF4h, &
T 2 B A A SR AR VR B T R n B SC e 4
WAHRFERAE . 5 4~10 K, % B Ah B4 5 %) 1R
2 NH, & 8 BHA #2257 (P<0.05), ANFEH
NO; UTFR Y b 7K 1 5 5% 5 vk B2 43 ) o 3.43~
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2 [ERRKHEFRREE
(@) NH, WK, (b) NO; K, () NO,¥KEE, (d) POSIKIE, AF/NGFREFRIRAFE AL 2 57 &% (P<0.05), CO. LD\ MD. HD 4} 3l

XA R A, hE A, A, R

Fig. 2 Nitrogen and phosphorus concentrations in pore water

(a) NH,4 concentration, (b) NO; concentration, (c) NO, concentration, (d) PO4* concentration. Different labels indicate significant differences (P<0.05);

CO, LD, MD and HD represent control group, low densitytreatment, medium density treatment and high-density treatment, respectively, the same below.

24.02., 2.42~26.29 1 4.20~31.80 pmol/L, 55 12 K
T, W EAHH NOy FREehlhn; 45 12~20 K,
R AL PR S X IR NOy S HA B E AR
(P<0.05), NO, fh e B AR B 31 55 %% B A 34 53
M N 0.13~2.57. 0.27~4.77 1 0.44~7.62 pumol/L.
958 KITHh, %R ALFEZH NO, JF iR H 38 i
%120 16 Fl 18 K, (=% FEALFRZH 5% R4 NOy
SR EA R EZER (P<0.05), POSHEE 9K
0.05~2.56, 0.19~3.27 i1 0.95~3.98 umol/L, =% &
AbFRZH T U5 30 45 R 2 IR N R BRES 18
KA, A i ] i % B Ab PRA 55 6 FR 4 PO, Fr i
HA BEES (P<0.05),

22 EVIENEH TR
i BB E

¥ fift JCHL A (DIN) 7 I 28 1k 35

https://www.china-fishery.cn

KB EABENE

—77.98~722.18 pmol/(m*-d) (K] 4), X}HE . k. .
o 2 B 2H P O A /K B TR SRk 1 1 X503 13531
}120.56. 75.25. 157.34 1 341.55 pmol/(m*-d). 5
XPHRALAHLG, K. . S8 BT SRR e
HORRE T 57%. 76% F1 88%, 4R R, 1.
R TR S IR A 4~10 RFEI L,
TESF 2~18 K 5 % J 41 5 %) PR 4 NH, 3 B A7 A
H 25 (P<0.05). FEAWIFEH, NH, % DIN (53
BREMG . . EE AP B A 55%. 65% Al
80%, W] NH, J& DIN (1) =5 51k .

SEGIE], AL TR ZH B NH, i R A
4 10.6~765.3 umol/(m*-d) (& 5). X} H&4H NH,d"
P AR AL T Bl 9.6~248.5 pmol/(m*d), NH, 3"
R 4R 2RI TR ) L K RS R
XPRE AR L E R R DR K SIS SR
R HE 3 ) 95.93 . 133.53, 202.47 Fi1342.87

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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Fig.3 Nitrogen and phosphorus concentrations in overlying water
30 raco 700 & co b b
= = = LD
;‘; 8 S g 600 | =MD
= £ 5 500 | =P
ER 33
E .S g 3 400
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=3 = 3
i E =& 300
2 3 I 5
»E Z E) o 200
D + <
T Z
a = 100
0
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I [i)/d i) /d
time time

4 TEALIEEM DIN BB E
Fig. 4 DIN diffusion fluxes of

different treatment groups

umol/(m*d), SXFRZIAHL, K. . &mEEH
() SF- ¥ 98 7 Al & ok i 4R = T 39%. 111% Fi
257%. HA%. PR NH, B R, EE
FEA B R T 43.7% Fl 23.6%, 22 IR EURE 45
R, K. B mEEAELEE 10 REIAEE

s, O B BER R O B Y N, NH,'

R E K7 2: 2 E /) sponsored by China Society of Fisheries

E5 TRLCEAHN NH T HUBE
Fig. 5 NH," diffusion fluxes of

different treatment groups

Wi SRR, (K, . mEEAY
X B2 NH, 38 A7 35 25 5% (P<0.05),

55 2~10 K, 2B o A o ik HE 22 1Y ST RS
XK L B AL NH, 5 HGHE A 5
XF R AL NH, T #0805 5
12~18 K, 25 Bk B 0 it HE & A STk s, K
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W R EEZY NH, Y HoE 8 A R (151 6).
Wi, ELwsl, 5REREZEHMLL,
NH, P Hd A A R

800 ro co

=

i g 600 |

==

S g 400 ¢

=7}

D@@ 200 |

)

=z 0

Z 2 4 6 8 10 12 14 16 18 20
—200 * A 1) /d

time

6 ERMRBIRREHEE NH, SR8 LN
Fig. 6 NH,' diffusion fluxes of different treatment

groups after removal of U. unicinctus ammonia excretion

b B 2H NO5 +NO, 4™ Hi# 1= /1 742 Ak [ Ky
—172.05~208.63 pmol/(m*-d), X H& 24 48 1k 5 FEl Ky
—20.01~—156.60 umol/(m*-d) (K] 7)., XFH& . . .
o 6 JE A I DO AR A - /K S T SR R ) - 403 1 3 )
J—65.77, —60.42, —45.05 F1—12.22 pmol/(m*-d).
SXTRAMt, K. B, mE AR EE SR
R IAE T 8%, 32% 1 81%., SCEeIIM], Xt
HE 20 VG 25 2 4 1 NO5 +NO, 13 HiUH f i 4 3%
WA EEOK IR YIER . 5 2~10 K, NO; +
NO, 4™ #m & PR Fpte e f s, ARl Ak F 4 5%
M2 NO; +NO, W A i F 22 7 (P>0.05).
12~20 X, NO; +NO, (4 il & 1 i i BLHF 2y
W, ANFEALHFEL] 5 X 4] NO; +NO, 8 = A 2
FEEF (P<0.05), # R E FEKmUTRYER,
Bt 5 Bsf (B S, A AR BEZH NO, +NO, ¥ 0 2

= = CO
T ™ISk
| = MD
‘5&:5 120 = 1D
g5 70+
3w
mﬁé 20 +
5
M e =30
55
S5
+.O —130
o Z
Z —180 * b
2 4 6 8 10 12 14 16 18 20
I a]/d
time

E7 TRIAEER NO;+NO, ¥ HUBE
Fig.7 NO5; +NO, diffusion fluxes of
different treatment groups
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RNy mas, mwEanEm. Kk
2, EEEANG 10 KIFH TR ) K
B NO; +NO, &

2.3 EMIEEH TR
IEBE

Ab B PO, YT BIH ) AR Ak Y Rl R —7.85~
6.42 umol/(m’-d), XJHEZ] PO, ¥ & 1Y A8 fb e
FEl —4.65~8.35 pmol/(m?*-d), 256 [a] % AR | 1% .
o A R TR K B S SRR R
4% %k 011, —0.87, —1.14 fil —3.01 pmol/(m™-d)
(%1 8). SMAKFE, PO, ¥ HIGH &t 7E S35 A ] & A7
HH 48 1 2 30 ) ) T 7 1 R, ELAE SE I EA T )
5 2~14 RS XA, B, S 4 PO, il
WA R E 2R (P<0.05), 4 2~6K, ¥4
PO, 1l S RFEEHI N

ST R

10 [ co
= = LD a
8 = MD b
g X 5 = HD
==
S
o
§'5 0
==
B <
‘Jr‘b« -5 [
fo "
[=W
-10 L
2 4 6 8 10 12 14 16 18 20
I [Al/d
time

8 AEIALIELEN PO/ H HUBE

Fig. 8 PO, diffusion fluxes of different treatment groups
3 g

H A A Y48 3 6 TRR ) - 7K 5 T8 52 i 79
K2R LT EBAUG IR . S5 RS0 55 7
PO sy gk AR Y - K T SR R
B84 TR K B[] AR b R AR T TR
W MR, H AR X PURR -k S Y
T AL T AW I SR A, L 78 /K Aok I 7
IR, AAFTER A2 d H— DIk B
SR 10 O s, N IREEYIR S ER
FRELE M I A AR O E R BR AL T3 Tk

RSP E R SRR AR . R
S 1 20 B BRI ) 3R 2 DU Th RV B RS
FPCRRY 7K SIS B AC e 4 55 B MR (Bel-
lamya aeruginosa) ()£ Y) 3 50 AT LA SR JiE Ue 1) 25
B PE BT, RIS S DU ThiB s,

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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TEADFEH, NH, % DIN B 5Tk fEqG . . &
FEAL P45 55%. 65% Fll 80%, FHA T NH, J&
DIN By EZ5iHk#, H DIN i fbiasi i 5 NH,
i AR AR—E . 5XT S (Cyclina sinensis)
A=A B A SRR A R T SR 2 S A AR AR

TEAREGE T, SXT AT, AR s () A7
TE S E N T NH, TR MoK AR 8L, X —
R 1 R YR — TIPS i % O AR e B
S T ORI RIZNEA)Z, B T R e e-IR
AR AR, R T A sh R,
R TEFBREDRY S LK Z RN, 5
— 7, PRI IR o iE ot HE AR A )
KRB NH, . 25 SRR, BB ) HE 2=
AR T NH, H U [l KA B B — 2 1
DR, H S R R AKER Sk U T BRI i 4 2E Py
FIER™, R AW shE I R A Fegi e, /I
R G#K, 7258 4~14 K, . @
411 NH, 38 5 5 0 JALAH L R Regesi i, Jf
FELE W Il 1) 2 BE AL

AL B R TR R AR AL Ol e, A5
A S A TR - /K S T A= B P Sh AR R AR E I

et T ORI R AL R SRS AR R B Al Ak 72
(RN I AT N R AR NS U I == W A ]
RIS il 1R 5 480k T 43 S0 A 3 P A 3o 7 o A # A
FHE R B AR 25 19 A= W 40 50 vl LUAR = A= 4
HEIE LS B 2 REEDY, (BT K 22 85] (Limnodrilus
hoffmeisteri) W E WL BNBEAR T R ZUTRD H 2 A
s AR, Hik, AW 20
SV S5 A0 A8 AL Bl M BN R T AR 4k, A2 B
FANSE . DO, £hJF | pH. JCIRSFEIREL N 715
Mg B8, Y8R (Corbicula fluminea) W) A= ¥ 4k sl fig 1
T UURR Y -7K S T Ak 5 At 25 R I B A5 ) R s e
Ik TR -K B A AL DY SRR AR
FHAEAE SR I 1005 B 55 Ih R M 2, e
10 Sl ) R v ) e B B B SR R A TR R,
oy A A A AR 7OK Bl R E N B K
TEAMFSE T, NOy +NO, il & 754 12~20 KIF4h
BN, HAE 16 K NO; +NO, il e o 3
TR AR Ak Ji PR AT RE 2 F T2 | AL R A R Y
B, SRR B AP IR, A E A
S — R TEAR S ) E MR, TS 2 DK
A A AU R A ALY, BEE I R BS
BRI i 7 AR A -7K 3 T B G 3 5 ik 4 7 A it
A, B0 AR B A WA R B AR ORE |, B

R E K7 2: 2 E /) sponsored by China Society of Fisheries

BT AT E A AR B ) IR, WA AR R
KA, INTAESE 1 A A8 20 e R

HZ (dpostichopus japonicus) WA= Y1 sh1EH
A LU RUEAR DAY th A DL & 12, [A] I 4
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Effect of bioturbation of Urechis unicinctus on the diffusion flux of
nitrogen and phosphorus at the sediment-water interface

JIA Yan'?, DU Meirong®, LI Wenhao '?, JIANG Weiwei’, LIN Fan?,
YAO Liang ', WU Yuping >, JIANG Zengjie >
(1. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China,
2. State Key Laboratory of Mariculture Biobreeding and Sustainable Goods,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;

3. Laboratory for Marine Fisheries Science and Food Production Processes,
Laoshan Laboratory, Qingdao 266071, China)

Abstract: Bioturbation refers to the biological reworking of soils and sediments by benthic animals, especially
macrobenthos (e.g Venerupis philippinarum, Nutaliaolivacea, and Echinocardium cordatum, etc.). Previous stud-
ies have shown that bioturbation activity could enhance the migration and transformation of inorganic nitrogen
with different forms at the sediments-water interface on the tidal flat, and increase the benthic nitrogen release rate,
thus affecting the chemical characteristics of the sediment. In this study, Urechis unicinctus was selected as the
research object to explore their effect of bioturbation on the diffusion flux of nitrogen and phosphorus at the sedi-
ment-water interface. Chinese Penis Fish, U. unicinctus, is an echiuran species with solid environmental adaptabil-
ity, and is widely distributed in North Korea, Japan, and northern China, especially near intertidal and subtidal
zones along the Bohai Sea coast of China. Usually, U. unicinctus inhabit in U-shaped burrows in sediments in
intertidal areas and feed on filtering organic particles in the water. Furthermore, it has high economic value and
nutritional value as aquatic products. Currently, the research of U. unicinctus mainly focuses on Reproductive bio-
logy, tolerating mechanism for sulfide, extract the active component, ecological health cultivation, etc. However,
very few studies can be found about the impact of U. unicinctus bioturbation on the biogeochemical process of bio-
genic elements. To understand the ecological role of U. unicinctus in the sedimental environment, the effect of bio-
logical disturbance of U. unicinctus on the diffusion of nitrogen and phosphorus at the sediment-water interface
was studied with indoor experiment. The U. unicinctus were divided according to four areal densities: low density
(LD, 500 ind/m®), medium density (MD, 2 500 ind/m?), high density (HD, 8 300 ind/m®) and control group (CO, no
worms), respectively. Each of this treatment group has five replicates. The 20-day indoor experiment were carried
out in tanks during November-December 2020.The results showed that the release rate of NH," contents from sedi-
ment to water ranged from 10.6 to 765.3 pmol/(m’-d), and it increased to the maximum and then decreased gradu-
ally with time elapsed. Compared to the control group, the average nutrient release rate increased by 39%, 111%,
and 257% in the LD, MD, and HD treatment groups, respectively. Significant differences were found for NH,4 flux
between the LD, MD, HD groups and the CO group (P<0.05). The values of NO; +NO, flux ranged from —172.05
to 208.63 umol/(m*.d) for all the experiment, but the average flux values were reduced by 8% and 32%, and 81%,
respectively, in the LD, MD, and HD treatment groups. Further, the values of PO,  flux ranged from —7.85 to 6.42
pmol/(m’.d) in the treatment groups during the entire period. There was a significant difference in PO, -P flux
between the MD and HD groups and the CO group from day 2 to day 14 during the experiment (P<0.05). It turned
out that NH," is the main dissolved inorganic nitrogen (DIN) that affected by the biological disturbance of U. uni-
cinctus. Taking into account the influence of U. unicinctus's metabolism and ammonia excretion, the NH," diffu-
sion flux is calculated by subtracting the ammonia excretion. Although the NH," diffusion flux has a slight
decrease, the trend of change over time remains unchanged. The results indicated that although the ammonia excre-
tion effect of U. unicinctus has a certain contribution to the diffusion of NH," from the sediment to the water body,
the dominant factor still comes from the bioturbation effect of U. unicinctus. In addition, the U. unicinctus pro-
moted the diffusion of DIN from sediments to bottom water, with an obvious density effect. This work provides
support to evaluate the potential ecological role of the U. unicinctus in the integrated multi-trophic aquaculture
(IMTA) system.

Key words: Urechis unicinctus; sediment-water interface; biological disturbance; dissolved inorganic nitrogen;
diffusion flux
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