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MBRWEANFERAG T ABENERE, SRAXEEHKFRAELEFEZEHEA, S8R

GRAZ LA TR iR Bk, o5 Wi Bl 7 % (Perinereis aibuhitensis Grube) #t #f 7K 7%
FEIELRN AR EH AN P, L 400 g/m’ A M E% T B AN B D BRFRA L, 284
/NAE[(0.7£0.3) g]. HALAE[(2.5+0.3) ] A HLAE[(4.3£0.3) gL FE 4, Fakrib &k A At 4, 52
B EM A 45d, 2R TERA, KPXEFRRENAFAY, NeHFEREREVANEGE. &
RET, FRAARREERD EHNEZEF T ARSI L. PEBEFREAKAIEFN), HRTERL
A (WAEF-N)F1 52 5% 7 32 BUA 4(SAEF-N) 4 & (P<0.05), . /#4482 AR T AR & 38
AT = BAS A (SOEF-N) & Z(P<0.05); FRMBREED EHEERE T NHRY L., ¥ EEH®
& A T ALE(NAIP) & E(P<0.05), . /AL EH L F BT R4 + A Lk (OP) & & (P<0.05).
KFRFW, B ANABNREERD BT U TR FAEIEHNT b, RIATLBRGEMESE
B LA, FHEERGSEMBER, ST AKET A PTAA

KA

hESES Q178.1 THEFRIREE A

HhERIK SRR, FRAE AR R 7.108 5%
10® hm?® (ARl A A 383 M 0 B A5 B =) 45, 2020), HLAN
AFF KRS TAEZ LB SR s N E, S%E .
AR FEFEA G H R ARG & o N TTFE B SR SR =
B4 25 I AR 20 T HLAT Sl i £ T P ), L R
TGRSO E BRI E I . fEFRE SR
W, FRBEIA S S B R 32 Ok R R R
A3 S PR TG T 4 3 B 2B 0 R T A7 E T ISR TR

WEEDE; £, E@REVS; BRFELS; NARY
XEHS  2095-9869(2023)02-0030-10

T (A, 2007 B KA, 2021; XIS, 2021).
DURIAE D R & BRUNY 223 i, HAEFRBH BT IR
WA AR AR AR . PSS B, 4 BBDK
R B IR SR A B I, DU A 1 KR RIS
Fr b 0 RS (REZE M 5, 2018), TR 1Y FE- B £ flf
PRI B SRR K R (MR 455, 2007), FE0K
WEFRBTHR, HE0EEERCHE . DR IR
AL B F e A A (EF-N) . 5978 ] 3= US4

* [ 7 H SR TR < RO R A1 (2019YFD0900403) . E % A AR F 54T W H (31873039), EREHAL
Al 77l e AR A R R T - R 7Rl B R R &R (CARS-48) T [ /K 7= Bl 22 AF 5% B 3k A BLBF AL 45 2% T H (2020TD46;
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(WAEF-N) . 586 1] iz B A (SAEF-N) Al 8 AL 71 A]
BEHUS A (SOEF-N) (B IREESE, 2004), LAY WA
T 25 A 48 AE 8% K A T L BE (NAIP) . W K A T AL
(AP). JTCHLBE(IP). A HLEBE(OP)FLEBE(TP) AT,
2017) o FUBE WA T 25 52 DR Hh U A 0 B DRI
WD) R AT 28 B LA, %A TR
TR BT R , ThI DR b R B S T s i
HEE L.

JES PG B 49 2 LR A WL A ) — 3543, ARt
Bl & 5% W U0 AR W Wl R ik 1 EE 22 K (Sun et al,
2017), XUk [l 70 4 (Perinereis aibuhitensis Grube)ff 4
BRI 2 BRI, R TRIE N TR v A Fh
Z—, HAEWEAE IR, USRS &,
AT DA DU B A DR P (Gomez et al, 2019),
TEFRHE Z G N W] LRI I SR8 A Y i 5% (2% (8 (Fang et al,
2016), MIMBEARTIRR Y ABE & it . DRSS R B, Wik
B D 1 3 2o B AT ML i o S IV T, B A b
TC AR W) TC AL A B ) K AR 1Y B T80 8 B2 (Chen et al,
2016), NNV A R B ERFA S, 2007),
LA L0 A 38 T 3 2o 50 7 ORI AR W B s el A U AR 1)
YRS, o KR I R s 1k B DRI AL,
PR DU I AL R I FiL 7 (2247 55, 2020), X A] 3
— L5 M PR v R 25 FRAE TR A i B Ak . A SR
FWT, AN (A RUAS BT R Vb 4 7 5 5T v i 7% Bl iR 2 22 55
3 EIWMAE, 2020), W HHFEKE . BOKERE |
] JEAT 3 B B 5 35 ER A AR A B 3 22 5 (s o
§8,2021), HAT, KT ENATTRY) A AATE S
JE AT A A B 5% e DO B v RO S IR ER RO I 5
(Mermillod-Blondin et al, 2006)%: 2 , {E Al 4= By %t
T BB AT I 2550 A5 B S A 5 5520 o WL BV A
AR N 330~500 g/m” (Lv et al, 2018), 45 %
EEA TR, LL 400 g/m® A Wi B KU 3 S HS
4, BFFEAS RIS AR VD 2 %o AR ) R WA TR 2
5PN

AHIF 5% 38 2 I DT FR A LT 0] 45 AU RAE Y
AT, BRI BV A 7 DU U 45 WA A
fhid B R ERVER , PEA AR A e E A i
TG YA BRI AT AT, A SR KT IR IR BE G HL4R
BEERIE AL N H AR 2 HF

1 #RERFE
1.1 LIt
SEUSAE L ZR T 5 T B AR 4 10 R A& L TT R, FE5

JEIHR 45 d. S50 FH R BRIV 2 35 8 L ZR 7L L0 v 4 35
FAERAE, SCRTFIATT, e B AR R 3 d, Bk
VA TG IR MR TR E . et o 4 4,
Lk 400 g/m’® R B/ MK ZH(0.740.3) g]. PR
FE2H[(2.540.3) g]FIRHIAKAL[(4.3£0.3) gl WALFEL, A~
b X IR, B 3 AFAT. FEEN 67 em x
46 cm x 44 cm MHDELRI FR5E , SRR 20 cm, JiE
Pk B EPER 4 O FRIR, FRYST W1, KB R
AR, TR KRN 15 om, KGR
I 7 d, EVBPIKE HRRE . SRR, (5
AN FRIRK . IR E, WKEEHET,
NN 1.5 em PVC RN, SRR R
W43 A EJZ(0~6 cm) , F1)Z(6~13 em) T FJZ(13~20 cm).

1.2 SHFAE

ARV ST 60°CHEARHE T, & 100 H i,

A BT ST T 4CHKFMIRAE . S5 DL (2003)
f£ Ruttenberg (1992)$2 H 9 75 ik i B 0 B2 1807
B E A FRATE AR, 2% Ruban 55(2001) A9 7715
I 5 A [R) A7 T 25 )
121 AR RERAL S RN E (1) 7£ 50 mL
EDE AR g YUY, A 20 mL 1 mol/L KCI,
J%¥% 2 h, 4000 r/min Z.0> 5 min, W L iFHRASF]
IEF-N 22 . JEUFINIA 10 mL 28 Tk B % 1k,
BDJE T 60 CHER LT 45 .

Q) K2 EOB T AT IA 20 mL
HAc-NaAc (pH=5), #&¥% 6 h, 4000 t/min 5.[> 5 min,
W EE WA 5 WAEF-N 12483 . JEUHIA 10 mL
EBEFRUEER 1R, BOET 60CHAMM T4,

Q) KL T WA P A 20 mL
0.1 mol/L NaOH, #E¥% 17 h, 4000 r/min &5.[> 5 min,
AR IV WS 31 SAEF-N 223 JE VA 10 mL 2%
BFKIEG 1IR, BOE T 60 CHARHE T /. A
MR S 0, W TIHA R . BUR
# 2 mL, HIA 5mL H,0,, %Ak 15 min 76 H#bR I
I =T, RHENERKER R 50mL, 15
FI f# 5 SAEF-N =229 .

(4) BH GG MRS MA 20 mL ffPE
1R ER A A AL 7 (0.24 mol/L NaOH, 20 g/L K,S,05),
P 2~3 h, A SR K E P E AL 1 h (110~1157C),
4000 r/min &0 5 min, W4E LiH T3] SOEF-N %
PR
122 RAYRERATSHEN T (1) 7£ 50 mL
B TR 400 mg THIARY), fMA 20 mL 1 mol/L
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NaOH, %% 16 h, 2000 g &[> 15 min,

(2) 7E 50 mL BT IIALER() PRI
T 10 mL, A 4 mL 3.5 mol/L HC1, K 1#& ¥ 20 s,
#'% 16 h, 200 g 5.0 15 min, Y& B RIS 3] NAIP
R

(3) JH 12 mL 1 mol/L NaCl JE&AHR (1) $A511)
UEVE, % 5 min, 2000 g #5015 min, L. &
SRR 1, INA 20 mL 1 mol/L HCI, ¥%¥% 16 h,2000 g
B 15 min, WA BISWAS 3] AP IR4EH

(4) 7E 50 mL #5.08 I FREL 400 mg T-HTRAY),
JA 20 mL 1 mol/L HCI, #&¥% 6 h, 2000 g &L
15 min, WegE BIHWASE] 1P B -

(5) A 12 mL E&FREFELS TG D IRMER
JEVE, PR 5 min, 2000 g B0 15 min, 35 FIEWR
EEUEG 1R, IkFRE R X TR 80°C T
B BEBABS PR 10 s, RIGHEHE L
Wb o #E 450°C NEEE 3 h, R EIBY KA Y
50 mL B0, A 20 mL 1 mol/L HCI, #%7% 16 h,
2000 g Z5.0> 15 min, WCHE L5 AT 2] OP R4 -

(6) 1P % P FREL 400 mg TULRY, 7F
450°C MR 3 h, KR EIR KA 50 mL B0
JImA 20 mL 3.5 mol/L HCI, #%% 16 h, 2000 g &.L»
15 min, YoBE VWA 2] TP B4R .

FHE F5Eh H 3h43 B 4% (Skalar SANP™ Analyzer, fif
2EVKEIN A TR SRR BRI T TN & R & A7
AR P PO M

1.3 HIFELESHHT
B K F - Y (H 45 1 22 (MeantSD) &/~ , fd

GEit R SPSS 17.0 AT G 224007, RABNZETT
227 M7 (one-way AVOVA)FI Duncan's £ H ks 5 it
17 & VAN (P<0.05), {88 1] OriginPro 2018 3K AEE .

2 #R

STUSEE R, FFA AbFE L XU Rl VD 2 AR R
FI AR, (B E VI IR 1 80% L o I 1 AT LIE
RS A AR W TR 41(P<0.05), /)N
MM S5 . KIS 25 A 3% (P>0.05), #5403
AR TN & 34 2 5 T X B2 (P<0.05); TP %
B S T AR (P<0.05), Hidr, k&4l TP
o T A 2 N AR EEA (P<0.05),

21 MAYHPEREESESE

ST IR B B, 45 AL BRL AN PR AL R A TR S A
AT, TTREEFP>0.05)(E 2). WA 1 i, 5
Wt R E, B2/, RIS 4L IEF-N & 3 m T
M4 (P<0.05), KA m T RAME TR EER
(P>0.05); HJZAAL BRI 3 5 T X B4 (P<0.05);
T )25 AL HRAH v T B2 (B G 1 2 25 (P> 0.05) . S
WERE, L2/ hEkE4l WAEF-N & E 5
FXFBRAL(P<0.05), KBS AL & F X FEALE TG g 35 22
S (P>0.05); "FEKMAYEESTXHEY
(P<0.05); T2&AHEA 5 T X A (ETC & 2 57
(P>0.05), #AbHIE R T4, )2 WAEF-N 5L,
AR T FREG ., SRR E, L. FRE&0sH
SAEF-N i i % & X B4 (P<0.05), H )2/,
FIAR 20 525 5 T BRZH (P<0.05), RHIAR 2H i T %t e
HA T B ZEH(P>0.05), HAMAM KT L2

x1 FTHRY. KRNEEDPEREWEMNARME TN TP FECHEAREE)

Tab.1

Biomass of P. aibuhitensis and contents of TN and TP in the water

at the beginning and the end of the experiment (Mean+SD)

20 51 Pl B Initial stage 2B Bt Final stage

Group A4 Biomass /g TN /(ug/L) TP /(ug/L) A9 Biomass /g TN /(ug/L) TP /(ug/L)
Xf B 2H

- 827.97+107.80  57.524+6.58 - 1177.76+262.66* 81.75+£17.12%

Control
JINER AR 4]
J %M%.E 111.74+1.47 856.95+46.12 60.19£3.20 93.55+3.22% 3414.55+134.37° 134.26£12.17°
Small size

1 % 4]
E’jﬂfgﬂ. 111.08+0.98 799.42+37.63 61.2242.92 97.15+2.39° 3575.06+209.81°  172.19+16.20°
Medium size

1 % 4]
ziz:i’i 110.83+0.89 799.24+88.86 60.33+4.69 88.59+2.05° 3278.94+200.27°  111.87+11.37°

Ve AR R BB 25 7 B 3 (P<0.05), T RERRERA R E(P>0.05), T,
Note: Different letters in the same column indicate significant differences (P<0.05), no letters indicate no significant
differences (P>0.05). The same as below.
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Tab.2 The contents of nitrogen and phosphorus of different forms in initial sediments (Mean+SD) (mg/kg)

. AT 25 5 FIRAAE SRS 7
(:Jﬂjujj Contents of phosphorus of different forms Contents of nitrogen of different forms
roup
NAIP AP 1P OP TP IEF-N WAEF-N  SAEF-N SOEF-N
i BB
?"‘;’El 31.86+2.59  25.00+£3.27  44.6843.14 45.06+2.09 94.56+4.93 4.85+1.98 10.26+0.87 30.86+2.12 136.26+1.29
ontro

/ALK A
Small si 31.71+£1.82  26.11£2.93  46.93+1.12 43.89+1.75 95.16+£2.66 4.95+0.72 10.80+1.26 30.81+1.17 137.11+0.51
mall size

1 k% &
rﬁﬂ.*%’ﬂ, 31.67+1.68  26.16£3.29  46.70+0.20 45.52+0.99 92.99+6.42 4.37+0.48 10.10+£0.17 32.26£1.20 136.73£1.52
Medium size

AR
ijﬂ‘*%’ﬂ 31.56£1.48 26.13£2.58  46.414£3.02 47.09+1.71 96.26+£5.20 4.19+0.81 10.49+1.27 32.78+0.97 136.63%0.55
arge size
11A A
10 | X4 Control Hr#A% 4l Medium size 16 | %841 Control HAIAR 4 Medium size
0 | CZVNHIAS 4 Small size B KAMEAL Large size ” CZVNI 4 Small size  EEE KIS Large size
8 b _ 12}
w 7| 5
'é?:o 'ﬁ, 10r a
6l
£ a )
Z St z 8
Bo41 B o6l
I z
B 4}
2t
1f 2r
0 0
L2 Iz T2 E2Z Iz T2
Upper layer Middle layer Lower layer Upper layer Middle layer Lower layer
VY Sediment VIR Sediment
604 A
[ I%FH84H Control A% ZH Medium size 200 F[JI%TER4 Control 3% 2H Medium size
50  CZV/INIAR 2 Small size B KRR ZH Large size 180 F CZV/NAE 4L Small size B MK Large size
_ 160
o 40 L
'ﬁ, 40 5 140t
£ % 1201
z 30r g 100 -
<3
20t g 80r
7] o 60 L
10k 2 a0t
20
0 0
= T2 2 HE TE
Upper layer Middle layer Lower layer Upper layer Middle layer Lower layer
ViR Sediment VIR Sediment

K1 SZIURY S AL SRS =

Fig.1 The nitrogen content of different forms in sediments of each layer

AN TR) =7 Bk 2 7R A TR RIS UIAT PRl 0 i 7 [ J2 v s 22 5 12 35 (P<0.05) . Rl
Column with different letters were significantly different among different sizes of P. aibuhitensis Grube
in the same layer of sediment (P<0.05). The same as below.
SAEF-N 5, BET RS, M FRESHEME 22 RAMhERERARS B

SRR, R R N A \ ‘
;%§§%Zi<i?¢ﬁ;22éiggigiﬁ SRR EL | b TSR AL e 46T A B
SPAPREL(P<0.05), ARTRAERELE piir | B 225 2(P>0.05) (& 1), M 2 Fix,

N [=A
*EF(P0.05). ST, LR AT NATP 2R B A



34 W B B 544 &
HR41(P<0.05), o, sPRLKGZH NAIP Sk, BF  2ER(P>0.05). LEAHE, H. MUSHLZ OP %
T HABA PR (P<0.05); FESAREEIA NAIP &g SR EILTXELL(P<0.05), KIMSU T2 B EIT
YR Ewm TXMEP<0.05); FTRESHMTREER  WIRHP<0.05), Hf, BRI RFEERP>0.05), 5
(P>0.05), SZIRZEHG , 2R R SRR Z I AP S5, A0 FRALY 12 TP & Ry Fxd el
AR EZE(P>0.05), LEWAHR, LRAAM  H, d RHM AR & TR I 4(P<0.05); A,
HIP FEBEGTXRA, Hrp, hHAS R TEIRY T o NS b B W8T X5 i
B L PR SRR P SEANLEE  (P<0.05).
A 1%+ HR4H Control A I x+EE4 Control A X84 Control
50} CA /MM Small size 351 T2 /ML Small size 110t CZ /M4 4 Small size
70 R ZH Medium size 7 M 4H Medium size 1000 FiEik2H Medium size
S EE KHIMGL Large size 30 mE KA U Large size 90l B KHIAS 4 Large size
w01 T
o
L bbb
E" 3012 At
=
< 20f
4
10 +
e 0
LE R LE R TR LR Tz T2
Upper layer Middle layer Lower layer Upper layer Middle layer Lower layer Upper layer Middle layer Lower layer
ULFY) Sediment VLY Sediment UL Sediment
26‘ I %HR4 Control A 1 X F84H Control
24| CO/PAMEH Small size 100} CA /Mg 4 Small size
2l i3iA%2H Medium size 90l Fi3iA% 2H Medium size
20l BB KR4 Large size %0 b EER KHIMEA Large size
18 T
2 ig *i b b : i H _?— b ¢ %
E i Pr H E
g 10t &
8l
6L
4l
2F . -
0 _ - - ‘
LB R TR B B TE
Upper layer Middle layer Lower layer Upper layer Middle layer Lower layer
Y rED ;
DU Sediment VIFRY Sediment
K2 & JZTURY) b s AT A i 5
Fig.2 The phosphorus content of different forms in sediments of each layer
L Sl RA RO 7 eIl N | B AL/ L Wi E 251 ¢
3 Wit LEF-N JEUTRUI K A i 5 B — T

31 AEABNERDENNRYPEREFLER
Al

311 REAAKRE RV EFLBEY P ERAGEY S
AN HA AT, X IR 2H 45 TR 25 AU s A B

1%, 33X AT g2 PR oA S 56 2R 00 3R 5 45 S 98 4 W AT B T
L, fEHE T TR R A B B A AE, 2020), TR
WG VA S, KA TN &8 W0, F2 78w

B R H T L E KSR R W B DR R A
MLA B 70 i (L2095 45, 2003), WU BBl 70 A it HE ik
T A HLR R S BT R TR B T AT
P T A AL BEYL IEF-N & 450 B4 | 2 IEF-N
B 3 R TR R AT BB DR R XA LV A HE I
FAEGLE . )2, #i15 E. 2 IEF-N & EnE
W, . NIARA] TEF-N 88 hndtm T RMAR 4
WAEF-N F%AudES COI A MR, UM
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H COF MR EE R (GRAAE, 2020), ABF5EH, 4b3H
20 WAEF-N 2 T} 0] G i X087 B v 2 HE it = A
) NH;— &80 500 H coF 44, i1 WAEF-N
TR IR B TR, X5 IEF-N &8
WG . 42 WAEF-N &g K F IEF-N & &t
B AT RE S Z B VI R COS IR BEAYBR T . Rt
k&40 WAEF-N B8 &£,

SAEF-N FZ 25U RS A5 MA, &
() T8 W R DT R 9 v S Ak 8 A A Ok (B R 4R,
2018). WUHA [l VD 7 3 4 ¥ IR K 2R T UL N B
B A B EE 7 (BEB4E, 2020), #EEZL Fe? B ALK
Fe’, fedk T SAEF-N {4, ARz, . B2
g NIAS SAEF-N & T RS 41, T2
TREAELL, ATRESE A L NIAS VD A ¥ 7 RE 1 48
55, WARZHMGTH . L2, K& EE,
JEER AL IR JF A R B TR 2, b R R R
2 SAEF-N & & i i, 0l e HRUAS XU [ Vb 7 A A
TG S L R AR K Z R A DT, e E
T £ SAEF-N 4 1%,

SOEF-N £Z45 IR T LA VI SHFEAEN A,
XMESA —BESWAEESAN EEER(WW L
25, 2012) 0 KUK R VD 2 i R B ] i S BRI U
YIPEILSRA, AN ES RN NHy, KES
DL IEF-N f77E FUUB o ARSLsdr, op L /N 4l
X} SOEF-N & s AR 2, X AT REZ A . /NELAS
VoL E D, BT R, XA ALY B BUH R 8 .
KIS A B2, (A — e R ARG,
312 FREHERKE Y EFABRY P EREN S
R AL Hh Wk VD A [AIK T SOEF-N (1%
B, e T H ML, SAEF-N k£ 1IRAETE A5
AF o XAV R B R G RE, d#E—2 W IR R
e A, AR BB [V 7 o 2 o e el AR It
TR fife SA PS5 R 5% W S [R] A7 T S U & 8 1k o
B INEIRS A B 6 U A YA I R

32 AEMENEE DB TRY & WAF RS

sk

321 TREHBRKE Y EFRBRY P EREH S
i N R A IR RV BV A fE, KR TP &
I E N, WERHAE R B A LA T, R N
T U A R B o v RS 2 4 Hpth 2 AN A ERAH A
B0 S RO

NAIP ZFELEVIYIH S Fe. Mn. Al i) &
HEAAMW LA W, XFESHBEEIBRY T 5T
R . WFFE R, WU Rl VD 2 78 IS /K AR 5 e R

f%F 1.47 mg/L 15}, A shizmih, FHREK, =
DU S i B KT (D SRS, 2021), W fiRAETH =
ETA T E £ Fe?'ln) Fe¥' 4k, Fe*'5 @K
WYEBE R ER 25 A, HE— A NAIP (5K/N B 4%,
2013), . LJZAAEA ) NATP & i 35 5 X
HEZH AT RS2 XA D R i X oK B . b
2, i 2RSS ZimRiE . £ LEP
RS 20 NAIP & it o 3 T A 2 b PR, Flfig

TS LT BB VD 78 S KRR TR i, W AR A R LA
T Z

AP BARTEVIR h 5545 A 6, A2
R TEEN —FMIES, —AEiBRY P REfA e, 15
HIRRE T A G ot e EEm K EZE ST
FVEA K o AHIFFT A 45 Ab BB 2H 55 oF IR 2 i) R WL W 3 22
S, X AT g5 2R A s I S R HOR B A i i e A % o

IP RIS EVLRY i A W EhLeE, FEAEE
NAIP fl AP, £ A4bH b L2 IP & amk s X0
4, R4 AP S o 5255, BTl 1P &8k
AT NAIP & & 1 AR fb AR L

OP ARV hAILBE, AVLBET 2Tl
TR i) AR AR B TORAE 1) o3 — T B AR OB AT FI 4, 2017).
OP I NAIP ZUTFY b LG BRI BE S, BT
A S TORU i Y RO DA 6 (Rl kLA,
2021), MUK FEIV> A v] LU BT IR A MR, i@
I T A SCRE iz 21 2 )2 (Tian et al, 2019) 1EH1H
BUT, A BV AL BT s IE 1.92 g/(g-d)
(K HEE, 2008), MAh, KUK D& 3R 7O A
VB BRE 5 07 A5, H 0 000 (R 266V o T 12 O AR A o 1) 2
5 (Dale et al, 2019), X 1] LUINHRJKH OP 53 o
B2 AT LAE 1, H . /NS XTI OP 5 & PR AIK
W3, R AIEA FRAIVEA R, TTRERSH . /D
BRI | S IR AT O o bAh, SR AT
HAS 2 XL VD A A= i B LAt 2 AN PR A T
A, XA FEGURY A VLB T .

TP ARV Ay Bl , S i U AR P
SRR ARWFFE T, XU BV A 0 AR B s 45 DT
W 12 s S BN, 322552 NATP &5 Il i) fE 0 5
i T2 ARG, EEAZ OP SRR
322 AR RE R Y BT BAY T ERAEY S
B AL 04 v ABFFE T At T AL
R 1L, A= B B R ER 4 LA NATP A7 7 TR H o
XA AL AR E B LS A, #EHE T AL
S5 fE M Fe, Mn, Al ¥ K HAAMDLE ST
ARG ABFFEH, L NS Ab BT G B AL YA
B RO, XA A A R AW A o
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33 RE

XU VD A E T iR A LA R T4k, il
VTR — o /) a8, $Ee T Ui L2
AT A RS &7 Lo DO h BB — 20— St
FUKAERPRIR , I BEARDOR & & i, LUK
FIRFAC ORI B T 9 B Y UG B E B A S
oAt 7K A= F ) R 2R RSB S AR T5 JL T 7 R
], IKE B (Myriophyllum spicatum L.)Fl4: ff 34
(Ceratophyllum demersum L.)¥JfE i 2 AR IO
NAIP ()& (AR, 2021), EBRRIHIN 15.7%
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Analysis of Influence of Different Sizes of Perinereis aibuhitensis on the
Occurrence Form of Nitrogen and Phosphorusin Sediments
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Abstract Aquaculture in China is spread over a total area of 7.108 5x10° hm’. Nowadays,
aquaculture is done with a focus on high bait utilization efficiency. Moreover, the proportion of
high-density farming organisms and high investment in aquaculture is increasing every year. However,
the negative environmental problems associated with high efficiency of aquaculture are often ignored,
especially the eutrophication caused by nitrogen and phosphorus pollution. An aquaculture system is
a reservoir of nitrogen and phosphorus and sediments play an important role in regulating nitrogen
and phosphorus levels in the system. The occurrence forms of nitrogen and phosphorus are closely
related to the adsorption and release rates of nitrogen and phosphorus. Benthic animals contribute to
the organic composition of sediments, and biological interference is an important factor affecting the
release of nitrogen and phosphorus. Perinereis aibuhitensis Grube is a typical benthic animal living in
sediments, which feeds on humus and benthic algae, and is one of the main types of organisms that is
artificially bred in China. P. aibuhitensis can change the physical structure of sediments by burrowing
and through bioturbation; it can also transport dissolved oxygen from the upper water level to the
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depths of sediments and increase the redox potential of sediments. Studies of Meng et al (2020) have
shown that different specifications of P. aibuhitensis have significant differences in the distance
covered by the sediments. Significant differences are also present in pump water, pump water rate,
axial crawling speed, and nutrient salt dissolution efficiency. The optimum stocking density of
P. aibuhitensis is 330-500 g/m”. Investigation of the occurrence pattern and vertical distribution of
nitrogen and phosphorus in sediments is essential for assessing the endogenous nitrogen and
phosphorus load in sediments, controlling eutrophication of water bodies, and assessing the risk of
nitrogen and phosphorus nutrient release in sediments. In this study, the effects and role of
P. aibuhitensis on the transformation of nitrogen and phosphorus speciation in sediments were
measured, and the feasibility of its application as a bioremediation species in pollution control was
evaluated. This study can provide theoretical basis and technical support for green aquaculture and
environmental governance. In order to study the effect of biological disturbance of P. aibuhitensis on
the occurrence pattern of nitrogen and phosphorus in sediments, experiments involving
P. aibuhitensis with different characteristics were performed. The experiments were divided into four
groups with 400 g/m” biomass of P. aibuhitensis: A small size group [(0.7+0.3) g]; a medium size
group [(2.5£0.3) g]; and a large size group [(4.3+0.3) g] as the treatment group; and a no-sand
silkworm as the control group. The experimental period was 45 days. Sediment samples were
collected in PVC tubes (inner diameter: 1.5 c¢cm), and the collected samples were divided into the
upper layer, middle layer, and lower layer by partitioning. The contents of nitrogen and phosphorus in
each group were determined as per the methods described by Ruttenberg (1992) and Ruban et al
(2001). The different occurrence forms of nitrogen include an ion-exchanged form (IEF-N), a weak
acid extractable form (WAEF-N), a strong alkali extractable form (SAEF-N) and a strong oxidant
extractable form (SOEF-N). Different forms of phosphorus include non-apatite inorganic phosphorus
(NAIP), apatite inorganic phosphorus (AP), inorganic phosphorus (IP), organic phosphorus (OP), and
total phosphorus (TP). IEF-N is the most easily released nitrogen form in sediments, which is mainly
released due to the adsorption of nitrate in overlying water and the ammonia nitrogen generated by
the decomposition of organic nitrogen in sediments. WAEF-N mainly includes nitrogen bound to
CO327, which is affected by CO327 concentration in sediments. SAEF-N mainly refers to Fe/Mn bound
nitrogen in sediments, and its formation is related to the redox potential in sediments. SOEF-N
mainly refers to the organic form of nitrogen in sediments, which is generally the main form of
nitrogen. NAIP refers to the phosphorus bound to Fe, Mn, and Al oxides and their hydroxides in
sediments, and this form of phosphorus is easily released in the sediments. AP is a form of
phosphorus bound to calcium in sediments, which is considered to be relatively inert. IP refers to total
inorganic phosphorus in sediments, which mainly includes NAIP and AP. OP refers to organic
phosphorus in sediments, and TP refers to all forms of phosphorus in sediments. The results showed
that P. aibuhitensis significantly increased the quantity of IEF-N, WAEF-N, and SAEF-N in the upper
and middle layers of sediments (P<0.05), and the medium and small size groups significantly
decreased the content of SOEF-N in sediments (P<0.05). P. aibuhitensis significantly increased the
content of NAIP in the upper and middle layers of sediments (P<0.05), and the medium and small
size groups significantly decreased the content of OP in sediments (P<0.05). This study showed that
P. aibuhitensis could increase the bottom redox potential and promote the formation of Fe/Al bound
nitrogen and phosphorus. It could also accelerate the mineralization of organic nitrogen and
phosphorus in sediments, promoting the upward migration of other forms of nitrogen and phosphorus
in sediments, making nitrogen and phosphorus in sediments easier to decompose and release, which
could be used by phytoplankton in water. In the early stages of pond culture, P. aibuhitensis
disturbance can make water nutrient rich in the late stage of culture, P. aibuhitensis can reduce the
accumulation of nitrogen and phosphorus in sediments, so that the ponds can maintain good breeding
conditions. P. aibuhitensis has the potential to repair environmental pollution in conjunction with
other aquatic plants and algae.
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