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Tab.1 Stocking of the two aquaculture models ponds
it gig il fie f
X [Hi#/ha C. idella P. fulvidraco H. molitrix A. nobilis
model area FEE(Rm) Mike  FEE/(RBm) Mg BE(RmM) Mg EE(Rm) Mg
density size density size density size density size
EFREFA 0.28 0 0 17 11 0.11 60 0.06 60
P. fulvidraco cultured ponds
FIRHLM 0.28 16 20 0 0 0.11 60 0.06 60

C. idella cultured ponds

1.2 RESSH

FE S R 8] S 20134FE4—10 7 A94E A thA)
LA, AEUIE A e b Ay i) e DR — K B
T 75 5% ) J03 T8 T3 e JEL S U B (111, 20 emx
20 cm*20 cm), SRR ORI R B R R AT
PEIH, #E30 minkh e, DA ke I B
K30 mL AR C SR i, Pl kKR
K30 mLJ5 , #E 24 h R E 7 /K30 mLjg A

1 RRY—KFEEFYRBERE SR
LOCBEEAR, 2. % MARE, 3 AMKRE, 4 AEKE, 5 Tt
RH, 6. DMK E

Fig. 1 In situ device of nutrient flux in
sediment-water interface

1. support plate, 2. hermetic device, 3. water supply device, 4. self-prim-

ing device, 5.hoisting device, 6. agitation device
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Ao, Flmg/(m*>-d)|Rn-EHRLHERE; AC
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BT o A7) 55 B A 2o 3 v o % 0 0 A R 3R
75 243 KT (One-Way ANOVA), i i+ i 3 (CF- 24 {8
BORE ZREAS 53 BT ) B A EA A A5y AN (] 33 3 A5
(B0 22 5, O 2240 i S i AT IE 25 40 A Rl 25
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2.1 FMFEENMYE EEKPDO. pHAIK
im 3 L HFAE
FFREFAOIE T, SR E] E K DOAR
A7 Bl K 3.1~5.8 mg/L, ¥{E M4.6 mg/L; T £33
Al H3.7~6.2 mg/L, ¥I{H H5.1 mg/L; DO#IK
FI Ny = SR R A 2 K T 3 5% A0
(P<0.05), Frpat &, TR —oK 5w KAk
pHARALEFER /N, 4300 R 6.9~8.1 (3= 57 i i 01 ) I
7.3~8.1(EFREA), HEN BN 7.617.8, Giilsh
TR R 2 77 FE AR X pHAE fb TG 8 35 2% 57 (P>0.05)
(F12)o 280 FR B AL TR A — K J 1 K R K e A
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pHAIAB AL LS
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Fig.2 Temporal variation of water temperature and
DO, pH in overlying water in two
aquaculture model ponds

Values are means (n=3), error bars reflect standard deviation, the same below
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FETE IR 18.4~35.1 °C, JRJG i 35 22 5 (P>0.05).

22 AMFEERRNBELBKPEMESE
R T AHE

SEUY B, 2 SR A R 2 5 K R
NO, -N&H MK, kK F/NF0.05mg/L, L
BKFNO, -NF RS, 6 H MM mEEH, 7
TH GBI R RO Rt 3 (E13) . T IR i
WE EAKhNOT -NE A L F20.6~2.8 mg/L,
BIEN0.97 mg/L; EFRE MM A /KNOS -N
AL 4 0.5~1.2 mg/L, YI{H 40.78 mg/L. M
Gh, EEKFBNO, -NFINO; -N& B4Rk G B %
1) 2% 5 (P>0.05), 2 FR A 5 3 K P NH; -N
TR E3), BAKMIE, FIRA A
LFEKHPNH-NKERES T EHFEI M
(P<0.01), Hop =37 5w % - K P NHS -N
II(E 2.9 mg/L, T A SR E A s R K
NH} -NVEE R 1.6 mg/Lo 2Fp F2FEAR At 17
K TN 7R 57 50 S 8 7 A 0 I ek A
Tt [RIE 32 SR B A BB K P TN & B
o T 3 3R A E(P<0.01),

2Fh IR A I 1 K P O3 P 34 /)N
T0.3 mg/L. AL F4M590.04~0.16 mg/L(FF#
HEH0)F10.03~0.24 mg/L(FFH ), HIEH D)
470.09F10.08 mg/L, B [a] 51 |- [a] U 43 A 45 SR 2
W, 2Fh R AR a1 K PP OS -PHk i Bl 5
IS 5] 4 5% 3 W 8 K (a0 =0.71, ruu=0.34),
W, EEKETTPE R 5PO; -PAEfbia # Al
oL, o Bl 5 7 B B[R] 9 4 B8 A 3 i 1E R Y #
P, AR 2F IR AR K PO, -PRITP &
JC i 3 22 57 (P>0.05),
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A FRFE 1 FENO; -NHINO, -N i 5 748
AL BT, FRIAWII 4. 5. 6 )R TR
XINO3 -NFINO; Ny, mig) 7R, 8H)
2R 78 DU P NOS -NAHINO, -N I B TR 5
MEFEGE 5 (10 7)), MR HINOZ -NAY UL I
NO; -NAY B (K1 4), 77 o 40 i 35 DR —
JK A HINOS -Ni# it 28 Ay —-21.4~66.2 mg/
(m*d), HMEH1.1 mg/(m*d), NO, -Nill 251k
Filh—3.7~3.9 mg/(m>d), ¥ N-0.32 mg/(m>d);
FFEFAAHIENO; Nl ARG A -4.9~22.7 mg/

—IK 7 H 8] &
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Fig.3 Temporal variation of nitrogen and phosphorus in overlying water in two aquaculture model ponds

(m’-d), H{H M11.9 mg/(m*-d), NO, -Nii f& 25 1k
T R-3.8~3.1 mg/(m*d), H{E }-0.13 mg/
(m’-d), FEEAIWIE. 5H), 2RAE 35 A
NO; -Nif# £ FINO, -N@ % A i & 2 §
(P>0.05); MEFM M, FEERMNFEFHRE
i it HENOS -NAINO, -Nifii i i & 5 T E R #HH
1 7t 3 (P<0.05)

2 b 5% 7 A5 2 0 9 NHY - N 3R 5 R0 (4.
SR VTR X NHS -NAI R I, 67 Fl7 A
A UTAR P I NHS -NI R, 8. 9. 10 LATTH
YIXENHS -NWICR £ o FRAE S H 0 Z [HNH, -N
AR AR A A A i, 32 R O A0 b 3 NHS -N
AL TG o —259.9~322.5 mg/(m*-d), ¥I{H
31,9 mg/(m’-d); 7% E A IENH, -Ni#l & 28k
JL [ }—455.5~157.5 mg/(m*d), HJ{EH H—-101.1 mg/
(m*-d), BEIRMF, B0 IFEB P NH] -NRBE
O 3 T R R (P<0.05).

PRl , 5 37 v 500 1t 3 TN 28 Ak v R
—290.8~140.1 mg/(m*d), ¥J{H N-89.1 mg/(m*d),
F 57 5 TNGE 528 {0 [l 2 —723.1~246.4 mg/
(m*-d), ¥MEH-35.7 mg/(m*-d), FFHEI4.
5. 6)FB N UL X TNAY WL, F# 58 s
S AR TR TN RE I, FLJ2 2 7 A A =t
I T TNGE AR A 35 25 5 (P>0.05)

2.4 EMFEERNBIEP TR —KF @SS
B E

2 75 B AR b BB P R AT (4. 5. 6 )
PO3 ™ -Pili 8 Ak R I LT Wk &,
T 7 37 58 Hh J5 101000 32 0 5 A R i AU PO -P
(R, EFHRMFMPOT Pl A8 LT [l N —6.6~
12.9 mg/(m*-d), ¥J{E N2.8 mg/(m*>-d); FFHHE M
PO, -Pifl it AR L5 FF H-4.9~22.7 mg/(m’-d), ¥
B }93.1 mg/(m*-d), 3= 3% 5 F 0 Wl 34 TPl ¥ 16 77
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Fig. 4 Temporal variation of different form nitrogen fluxes at sediment-water interface in two

aquaculture model ponds
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Fig. 5 Temporal variation of P O i_-P and TP fluxes at sediment-water interface in two aquaculture model ponds

R4, 5. 6 RN TIRY TP, 37
B e R S A TR A X TP R, ol R AR Ak
TG H-241.1~21.1 mg/(m*-d), ¥J{H N—45.2 mg/
(m’-d); F2 355400 TPIE B8 ALV Bl h—146.2~
64.9 mg/(m*-d), HMEHN-27.7 mg/(m*-d), X5
TNGE &AL A AL . b, GEihah SRR,
2P A b PO~ -PAI TP B A (L I A 10 3
£ 5 (P>0.05),
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*2 EAMBESHREEFHEEXR
Tab.2 Relationship between the fluxes of nitrogen and phosphorus and environmental factors
R NO; -N NOj -N NH; -N PO; -P ™ TP
model r P r P r P r P r P r P
F IR DO  0.66 <001 046 <005 -037 <005 029 <0.05 021 >0.05 0.0l >0.05
P fulvidraco cultured ponds (g 60 005 056 >005 037  >005 086 <005 019 >005 046  0.05
T 034 <005 026 <0.05 0.17 <005 056 <001 0.1 >005 0.8 >005
FIREM DO 034 <005 057 <005 —051 <005 028 <0.05 051 >0.05 024 >0.05
C. idella cultured ponds
pH 0.83 <0.05 082 <0.05 028 >0.05 072 <005 028 >005 047 >005
T 045 <005 077 <0.05 041 <005 0.64 <001 035 >005 029 >005

TR — K B TC ALY 25 A Wl 5 5 I B 1
HEIEMEKFR, FEEFREPAMWIE LK
pHAA 19 K/ 252w L [ PO, -PY il & K
AN, HHE B EIEMICER(=0.86, P<0.05);
7 AE 32 % B A i % h pH{E 5 NO; -N, NOj -NFl
PO; -P& I IEHI R R (R2),

3 iR

3.1 AMFEEAARY—KFELRES

FUHY I B TR

TURR M) — K ST ) Wl 75 5 6 22 4 X 7K A4
v R R A IS R SR R M A B 0 2 D) oK
BRI A WL EEAER, JF Mm%k
FREE P LA S 4 v S S SR AR A m Y FREE
KR ISR EEABMON, . NHf-N,
NO3 -NFINO; -N. A 5¢ 3 57 53 390 10 3t i DL
U — K FLHINO; -N, NO, -NFINH; -Nif & 48
FBIE I H-21.4~66.2 mg/(m*d). —3.7~3.9 mg/(m*d)
M1-259.9~322.5 mg/(m?>-d); 75 A M T
Y —/K BLENO; -N . NO, -NFINH; -Niffi & 45 1k
Bl —4.9~22.7 mg/(m*-d)., —3.8~3.1 mg/(m*d)
M-455.5~157.5 mg/(m>-d), ABFIE i 3250
th 3 0 RR ) — 7K B 1 ) JE ML R A 3 e A A T
52 A IR 9 ) 1 i R OB — B K P e AL
NREBCGHE 2w, WA R TR AP i 4
LU f SR X TR /K AL RINE SR AR O HGE 1

AW FEIE], NO3 -NHAINO, -Ni# & i i 1]
A IR —F, BB 3 HAT B0 [ RS 1,
TE 7 58 0] B By B NO3 -N 2 22 Bk i K 44 i) 35T
FRWIURR , W 0 2S BR AR K Y 7 5 e e S 1Y

Fk, JOHLEGE 5 A8 S i TR 1) B AR
PR o ABIFFE S R v U 3 S 3R i IR A5 TR B
PSS I B A0 s FR kg R r e 22 s, H
A RE S PR 2 A S b 3 O R A2 R L G
Jerf ik BRREMESR, FEIRMEPIA T
T PR R E R A A 5 4 A I 2 1) it
DU L4, W T HREEY, EYTh e
BT ERZMIRIM, R EEERY R,
v A A R L RE SR HE R L INOS -N, AN Y
R T L R T ) SR A R 1 TH FE, IR REZE
FeR A KL%, N0, -NAW L 5
Jfm EEARRL, Bl FEAKHNO; N E
T, FETARY PNO; -NE & FFHENO; -
NI 38 S 5 A0 S AT 1) K g il 209,

FRAHWIE], 2%h F SR AN, -NG@E AR A
i Y 25 5 (P<0.05). & A3 BF 53 2 WA o o HE it 4y
FERE, MEREWTE, HEE R T
U, FREE A, VR AR SEOONH, N, HE
T PR N - N K AR 7 D AR A 1 DS g L TR
T FE K AR TP NH] -N, T A HENH -NF i)
AUTR Y 1) AR AR Tl o FE R0 5 10, B Ak ek
R A &, O b A I NHY -NK
D 2 R T G NH ) -NRR T R 1 5% g 1Y,
FENHS -NF N _E K TR IR

FRFE AT, 2R FRAEALANO, -Nk BRI,
NO; -N¥fk & e 3 RPN, i R o] g2 52 50 5
s o SRR IS, S T AR D80 59 SRR A A A T 3k
fHNO7 -NTE GRS A TR N AN, AT A
FANR AN, SRS, EE/KEFNHS-N
W B E W TNO; -N, NO, -N¥ i, J A A] B
JEULEY)— K BT K AR DO BE B8 AIK, TE Al Bk
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SEEREE, R A ML B R AN B K R R,
ENHy -NAE B, BB T RS AR s N, 5B
NOj -N. NO; -Ni i AR, A KA E
TR E M R I, A R E R R
#om, FEZRH TR AR ERKES,
RARM, Iz it R E IR,
B EEOKTNL PR, ke 0L,
TP R KA T HRBK IR AR E TR & &, i
TR A LA B R R TBOTE  T  NTR
32 AMFERKATRYI—KFIEARES
0018 = TIRHIE

PO; ™ -Pilfi & 3= %2 YUY — K B (1) E Ak
WRRAS W, fEAMHEE T, Feia Ay
XfPO;” -PHAR MM BE J1 s FEi8 RS
Fe' A8 i Fe™, 3855 TR, A5 375
WK E K EREARS, POy -PEELITIA
F, W EMIEZKEMRA T, PO -P
WU A48 7 YA 1) b K (R RR T AT RE 0 D IR
JE B )N Ry 00 ) — S RL B R B n T
KARPO, -PRY & i, FR5H P S 1 Bl %5 15 )N
A G HLIE S 7E RIZ VOB P BB, FEM
EWER R R R PO, PR, KA,
DURR Y — K BT P O3~ - P 1 T8 T 0 1 Wi 2 — o
HEZRW AR, SongZEPk BEERAE K AT HE DT
Y w0 B Hernandez 45 1A Ry Bl P 5 1R
it} B A4 kA HLES 7 fift BE IR B R L 5 bk Ak, K
T T AR O A o A e, R EUURL Y
53 G

2 32 R A5 St 95 R AR A RN TN
TP UL TR, F2 58 v 5 I 7 A8 i T AR
HITNAITPAY B . i R W] i S i Kk i v
WA HLBTE I T KR T AR S, KR
14 R B OB AR DR BB, B T SR
R, DU BB R E AR S E =Y
JTE B 55 45 A o A R B i e K A ORI,
IAINRITR ALY/ PP i BN AR = L= WS 3
it TG ML AU B Y B R AR 2 IR A AR 20 2 T
OB — oK A 10 U0 8 5 5ROl & ) 22 5
FER L, iR AT B R R A K S T B A X AN
K1 SR 5 Sh K IR P T R R E SR
BT, Iz A oK gy sg e L, e R AE W E DL
TR R — A T B 75 G PR,
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33 AEMEEFUARFEBRXS TR —
Tk AT R E RS20

URR ) — K F T K AR A JCAIL 28 S Wl 1) 58
e 2 AR IR SAE LR . KRR
B, pH. DO. #hFE . HAEMIER . YECRES
Bk AEWAR B LA K Bl 0 TR AR AR 43
VORI R BIE B . A ff FURE B, 17 X S8 R 3R
LA A 5 1 A T AR FH R G S 0 SE e, A
ARACRR B L i) 7 UL v 0 A7 oy A BT
— BN R, TERCNRRE R KR, A E
S R W PR RORE ) R B, T R R
DO 5 AWy 4w i s % UIAH G . eAh, DI
Hh B 1) R T R R 32 B — R B IR B A A L 2
Hp S bR 5, . pH. R A HLE & &
REBEHEWEE, EMERGSEELET, A
(] PR AR IS U B BB AL A7 A W 220, X
Fofr 2 5 M 51 D) DG R AN [) 1 8 R R RN 8 4
R AR BT R A AR — Kk B T ) 2 W) R A R
M FEEAREE, EERE . pHFDO 34 H +
HEAT W, [ A oA R A X 3P R R S U
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Diffusion fluxes of nitrogen and phosphorus across sediment-water interface in
different aquaculture model ponds

PIKun, ZHANGMin’, LIBaomin, LI Gengchen

(College of Fisheries, Huazhong Agricultural University, Freshwater Aquaculture Collaborative Innovation Center of Hubei Province,

Hubei Provincial Engineering Laboratory for Pond Aquaculture, Wuhan 430070, China)

Abstract: Ctenopharyngodon idella and Pelteobagrus fulvidraco are considered as two economically important
aquaculture species in China with the largest production. The sediment-water interface in aquatic systems is a
bridge connecting bottom sediments with the overlying water column. The transition zone between oxygenated
overlying water and anoxic, or anaerobic, sediments forms over a gradient of just a few millimeter sand and can
easily be disturbed by mechanical mixing (bioturbation). To determine the seasonal variance of nitrogen and phos-
phorus exchange in different aquaculture model ponds and explore the relationship between nitrogen and phos-
phorus fluxes and environment factors of overlying water in two polyculture systems, C. idella and P. fulvidraco
aquaculture models ponds, we studied by in situ Observation device of nutrient flux in sediment-water interface
from April to October of 2013. In situ experiments, benthic fluxes of nutrients at the sediment-water interface were
measured, and its related factors were analyzed. During our experiment, nitrate, nitrite and TN were taken up by
sediment in the beginning of the culture period (from Apr. to Jun.), while it changed to release from sediments to
water in the middle and later stages of the culture period. Meanwhile, fluxes of PO;~ and TP presented the simil-
ar trends. Results also showed that the differences of concentration variation range of NO; -N, NO3 -N and PO; ™ -
P were not significant between the two aquaculture models, however there were significant differences of NH; -N,
TN and TP fluxes at sediment-water interface. Otherwise, there was significantly positive relationship between ni-
trite and nitrate fluxes and DO concentration, while there was negative relationship between NH; -N and PO}~ -P
fluxes and DO concentration. Elevated temperature can promote different forms of nitrogen and phosphorus fluxes
in aquacultural ponds.

Key words: Ctenopharyngodon idella; Pelteobagrus fulvdraco; sediment-water interface; nitrogen; phosphorus;
diffusion fluxes

Corresponding author: ZHANG Min. E-mail: zhm7875@mail.hzau.edu.cn

Funding projects: The Earmarked Fund for China Agriculture Research System (CARS-45); Special Fund for
Agro-scientific Research in the Public Interest Project (201203083)

http://www.scxuebao.cn



