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Distribution of nutrients in the pore water and overlying water
in Grass carp Ctenopharyngodon idellus polyculture system
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ABSTRACT Spatial distribution of NH,-N, NO;-N, NO,-N and PO,-P in overlying water
and pore water, and the change of TN, TP and TC concentrations in sediments in Grass carp
Ctenopharyngodon idellus polyculture ponds were studied by means of land-based enclosure
during June~October, 2009. The results showed that; (1) the concentrations of NH,-N, NO;-
N, NQO,-N, and PO,-P were 0. 056~1. 499, 0.022~0. 228, 0. 049~3.903, and 0. 003~1. 882
mg/L, respectively. The proportion of NH,-N in the DIN increased over time in the horizontal
pore water, Different systems showed different vertical distribution of nutrients. (2) During the

experiments, the concentrations of TN and TP didn't change significantly. However, the con-
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centration of TC decreased significantly, especially in GSC. It is suggested that the accumula-
tion of organic matter and potential release of NH,-N in the underlying water can be reduced ef-
fectively in Grass carp polyculture system. Therefore, this system might be applied in aquacul-
ture.
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%6k H HF-HCIO,-HNO; I f# (XIEAE 1996) )5 , SR FICK F B A W i 77 ¥ » (2002) o 40 1 ik #4700 %€
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Table 1 Information on stocking in the different culture modes

. Bifn Crenopharyngodon idellus #8f Hypophythalmichthys molitrix 88 Cyprinus carpio

B2

Culture HE WAREE WA g HHREE TN B T E B
mode Number Density Size Number Density Size Number Density Size

(ind/m?%) (g/m?) (g/ind) (ind/m?) (g/m?) (g/ind) (ind/m?) (g/m?) (g/ind)

G 0. 95 151. 372,35 159.02%6.03
GS 0.77 118.5440.89 154.83+2.01 0. 45 32.60+1.45 71.9545.53
GC 0.77 118.54+4.02 154, 83+9.10 0. 36 31.04£1.20 84.57£5.08
GSC 0.58 92.19-+3.51 159.464+10.52 0. 69 51.15+2.53 74.39+6.37 0.19 14, 901+0.28 86.38+5.79

2 Z#RE5IHR
ERBA A AR FEBRX L BEKMRBAKSTEERLELREER(P<0.05) . EBEKREREEKESR
HEmAEERERLE 2.

F2 EBARORAZEEFRNBERECTHETRES

Table 2 The content of nutrient in overlying water and pore water at initial experiment(Mean= SD) (mg/L)

NH;-N NO;-N NO;-N PO,-P
Over_lii;ggﬂivater 0.036+0. 008 0.134+0.051 0.2611+0. 027 0.494%0.011
0~3 cm 0,72110.098 0. 34640, 060 0.1721+0. 064
3~6 cm 0.818+40.134 0.16140.034 0.081+0.037
6~9 cm 1.087£0.179 0.095+0.015 0.046+0. 011
9~12 cm 1.325%0. 204 0.107£0.029 0.013+0.011

2.1 EBEAREFREBMSHHAE

ARIFHEERX T EBEKPERESEOSENE 1. NE1TUES, BN FESES, LEK NH,-N
H W sh IR R 0. 056~1. 499 mg/L, 4Lz 85 NH,-N & 8 4 5 7% 78 o (8] 69 SR T i, S84 10 (G) 9 NH,.-
N B ZEFIRFHEE R (GS.GC fil GSO) (P<0.05), NO;-N 5 NO,-N i 8 9 Bl 4 5 K 0. 022~0. 228 mg/
L. 0.049~3.903 mg/L, " HE L FHBERNP W EHEIEHR G>GS>GSC>GC, BERFHMEHIRMA 4,
BREER (G BEE TIRFEBENX(GS.GC Hl GSC) (P<0.05) {4 NO;-N &t m{E H 7 8 A4, NO,-N #
BEEHRHE T AH. PO-PF 6~9 AM B L ETHAE,10 AHBEFEERY PO,-P F&E BERM (P
0.05), MAFX (G) LB B3k,

E K R RE A AR Rk G TR ALK SR T AL B T UTRR A 8 TR & A LR B Ik o 4 /NS 4 ok H R IR
ERAE Y N 53 #% (Hargreaves  1998) . ARXIVE N H %, BE & 2R 10 R ERBWHEHE E, T
BFREFHERAVYRWE LA NH,-N, 18 FE /K NH,-N BEsFFFHE A R R m, EEK
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bAoAk PO,-P Z B LU SR B2 T BB, T fe e WV RIBH SRR KK d s i A& 21, 678 FUR B3
M HEAKR P EIER 8 E% R & T Wb, TR BB 77 BB 45 BN 5R 5 4 H1) 2 W B v A T Bl AR kB BE A5
Fhnak , FEOKEH PO -P & & T (ZEARE  2006).
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Fig.1 Variation of the content of nutrients in the overlying water
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R FHBERNRIZ AR O~3 ec) PR E R ILE 2. WE 2 7T LUE H, FR 5 o 72 32 2 R BRK
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TR, 6 AL BRK A R e TR R OB LB T NHLEE RS RFERA T . E5 A L BKE, H0EY
PR R KEHFAKRS RRBERIKT ZZRED NH,-N &5 &, FI,IBFHFHERX(GSC A1 GO i
X e EB AP Bh vl fE Rt UL R Z BB K NH,- N S8 TRFAELGOMER.,

FIZEPRK NO;-N HZE{LE B 4 0. 001 ~0. 022 mg/L;7E 7.8 AW &KX NO,-N TEF ER (P<
0.05), & B IBFH A (GS F1 GSC) B NO;-N #& {25 A, i3 8 F. NO.-N MAE L E Hh
0.014~0. 105 mg/L, K& BmE T NO;-N & &, H —#F LAHMZ L EE, FTEEE A NO,-N /5 NH,-N 3
NO,-N 27 8 5% {b % v &) 4 B, 3 B 58 DR 25 b A 08, SR R FORE f 4ch B0 A8 op AT f] — b A1 S 2% 42 19 28 A8 7T BB
Bl dE b2 RN A AR AL AT B R NO:-N BRI R, IBFEFLA (GO H1 NO,-N #g 5 FH A, MR FHE X (GSO)
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Fig.2 Variation of content of nutrients in the pore water of surface sediment
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£ FBA I RIZ B PRK (0~3cm) H NH,-N & FB K 10~25 5, (AR & F LEKFH NH,-N,
I R A e BE 2, FRATT El G T T L 3R R TR B K X KT BRI R BE U 5 RZ B BRUK B NO,-N Al NO,-N
&F LBAK R NO;-N Fl NO,-N, " F 2 10 F2 L. MERZEBAKMEEKS PO,-P & RBESET LN
B, 'HAH 6.7.10 A FEKH PO,-P & TREMRBAKFH PO,-P,8.9 A HE/KH PO,-P R TFRZFBAKF
B PO-P, X 2B EKS FEKFE PO-PZEMKEZREN  HORFERBRENKKEN T FI
BE R, IR AE 1 ,8.9 H A B K PO, -P 17 LK PO,-P ¥ #LAI#E# .

2.4 [ABKEFRENFEES I

4 PR TTRY (B Bk B R BV M S A B LR 3. M VLA (DIN, 5 NH,-N.NO;-N.NO,-
N Z&Z ) ,DIN #REZ/H 17. 6~99. 6 pmol/L, ¥IERNREELE G, BIKHEAE GS.

B NH,-N #EREHIERFERGO, BEFH T HAM 3 AR (P<0.05 ., HER/KH NH,-N
FZok B A VLR A5 R AE RN B T AL A ok BE B M o f s - . NH-N 78 DIN " B 5 b ) B 3% 78
i (6] A B hn T, AT RE N A BEE TR S MM A VLR S B S, MAE YW R ERRE A S & BE K
BT R EE, REE BB A  EREAMBEMSHEHEL(ERE 2004, BFREKX
(GO Y NH,-N F o L0 1 5250 FF 4R B f 3. 5 00 s n B SC 3G 45 SRR 9 92. 206, IR B A, ¥ B & IB R R
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(GSCHAHY NH,-N ££ DIN H At 5 e Bg = F G.GS 19 NH,-N 7£ DIN " FF &5 e,

B H NO;-N 5 NO,-N Z f1 g H4 BIE A GC>GSC>G>GS, 48 4L i@ 5 JF K G>GC>GSC
>GS, NO;-N #l NO,-N & NH,-N #f — 2 & b5 1% () 7= 45 , P I 76 S840 FR35% o 8] B 7K 59 NO,-N HI NO,-N ¥k
B .

B BRoK H PO,-P B & BT GC>G>GS>GSC, A L i BE i 7 2 G>GC>GS>GSC,

F3 EBRAFERREHIERETWNEE

Table 3 Average concentrations and ranges of nutrients in pore water(umol/L)
DIN NH4-N NO;-N+NO;-N PO,-P

:ii 91 B AT D BEERGED et S0 SO ) A D

Average(range) Average(range) Average(range> Average(range) Average(range)
G 55.1(19.8~99. 6) 22,7(3.4~60. 6) 35.6(5. 94~87. 1) 32.4(3.2~85.7) 1.7(0.05~17.63)
GS 51.0(17.6~77.8) 25.9(3.5~71.7) 36.5(6.77~91.3) 25.1(2.5~65.6) 1.0¢0.03~7.97)
GC 53.5(42.4~85.8) 30.8(3.6~83.3) 41.5(3.52~92.2) 22.6(2.0~40.2) 1.8(0.14~8.82)
GSC 53.8(19.4~72.8) 29.1(3.1~70.0) 38. 8(5.90~90. 3) 24,7(2.8~62. 1) 0.9(0,03~4.61)
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2.5.1

NH,-N

AR FRFE AR DL Yy (A Bk A NHL-N 3 B0 4 LI 3. [al Bk A NH,-N & 8 4E 0. 932~10. 38 mg/L
Z B . TERIRAR I B 10 H 4 Sb B9 Al A 43 (8] B 7K iR NEL-IN 5 88 20 B R B2 19 388 n T ok 2 . 918 180 8 5%
(1998) 4y Hr 7EDLAR Y v NH,-N B 7 £ 2 5 TR 5 3k F LA 908 F R/ LA e IRUR B0 Bk 3 o B g 2
JE 55 22 T SR A O RIS YK B LAY P A HLR B 8, RIZ AW BE RS , b T4 Y940 45 1 B3 i i 3k
ZUTR SR, B 5 IV I R, 5 5 1 R WALVE A &AL E 8 8, 8 3R 2 [l BRK h 3 g s £ 1
NH;-N # A, BIFBX (G FE R — H 4y WA R B B NH-N &8 22 51800, v AE 2R R T BRI il S
9 NH,-N R EEA Y B H Bk H 5 B R (GO BB NH-N & BB ALk b B ZEal, LM
R, X T R e AR (0 IC VR SR A Ah TR IR A A G IR FAR A (GSO M Bk B NH,-N & &Ex 10 H 346, 3
fib Ay 2 B INJE BN R B . A TSR EE Mt B AR BT 5 B AR KA B RS B AN TR, AT R M R T T BT s
1715 38 B R AR B, N N TSR FE M S VLA B R R A 5 B ARKAR LR B SR AN
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Fig. 3 The vertical distribution of NH,-N in sediment pore water of the different culture modes

2.5.2 NO;-N+NO,-N

AN TR) 37 8 A X TR 8] B K B NO,-N+ NO,-N (¥ 3 5 5045 WL 4. BIBKH NO;-N+NO,-N & & 7F
0.013~0. 176 mg/L Z[AIAE4L, Mk £ 2L M AR B, ARG MIRFER (GS) E K S
NO;-N+NO,-N &8 M B KM HBAE 3~6 cm 4, BFHFER (GO MR RMEHBAE 6 —9 cm 4, GSC M F K i
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FE&E e A A Bl 6~9 cn A BHI RS 9~12 cm 4k,
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SHHEHMIEN NO;-N+NO,-N 4 E 43+ 75 .
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Fig. 4 The vertical distribution of NO;-N-+NO,-N in sediment pore water of the different culture modes

2.5.3 PO,-P
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Fig. 5 The vertical distribution of PO,-P in sediment pore water of the different culture modes
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IV /0 i B K. Blackburn 25 (1998) 438, MK SR M HE UL I 8 Bk R h IR i M R P 9 300 B/l
Flap R WM. H, 606 X B 690 5 77 A 30 8 A i R is 5.
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Fig. 6 The variation of TN, TP,and TC in sediment for the different culture modes
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