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Table 1 Pond conditions, fish stock and diet input
LU INAN PR/ AR Y T F A
b o Pond conditions Fingerling Big carp Feed
s -
. . B /g BB/ kg M /g M /ke  HBUE/kg TR/ % TR/ %
Pond I/ m? WA /m
Initial Total Initial Total Diet Nitrogen Phosphorus
Area Depth R . . .
weight weight weight weight feed content content
A 4 869 1.3 0. 54 184 340 4 374 9175 6.67 1. 54
B 4 002 1.5 0.54 324 0 0 5 250 5.06 1. 26
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Fig.1 Dynamics of NH, " -N and NO; ~ -N in the two ponds
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Fig.3 Dynamics of TN(a) and TP(b) in the two ponds
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Table 2 Comparison of the initial and finial

nitrogen and phosphorous content

FEM 5 H AT A
Sample Items Initial values Ending values
A JEIEIR/ (g/ke) TN 1.38+0.46 a 1.4740.43 a
Pond A sediment TP 0.42740.08 a 0.44%+0.05 a
BRI (e/ke TN 1.9140.10a  1.91%+0.06 a
Pond B sediment TP 0.51+0.12a  0.5340.09 a
NH,*-N  1.97+0.57a  3.33+0.80 b
A K/ (mg/ly NOs N 0.0620.03a  2.58:£0.16 b
Pond A water TN 2.44+0.70 a  18.99+2.33 b
column PO P 0.05+0.02a  0.09+0.01 b
TP 0.134£0.04a  0.57+0.01 b
NH,*-N  0.4740.07 a  2.2540.54 b
NO; -N  0.3340.10a  1.4340.28 b
BYORHE/ (mg/L) TN 1.95+1.26a  17.87+2.42 b
Pond Bwater oy - p g 0540.01a  0.1240.00 b
column TP 0.2540.05a  0.6140.01b

DR EATARA AR F /NG P8R8 22 7O 3 (P>0.05),
The values with the same letters in the same row indicate

no statistical difference( P=>0. 05).

FRTE 1. 91 g/kg. AHXT TARUE  AKAE i & FOE 5 1
A B RAERE WA R ENERS, b AR
BAMBEBES B LT T 7.8 5 M 4.4 %, B 3 A
HAEBE 5 BT T 3.6 %A 2.4 1%,
22 WBFELER

P FR B8 O L 2% 3. BRI 45 A, A
I /INGRD KB I B 22,5 g Fl 445 g, T R
30K 2 204,10 kg F1 1 350. 79 kg, 4 R4 K
1 200. 49 %1 30. 88% . B 3 iy /N #E 3 55 45 R A
KB T 8.77 g, ¥/ R 2 949. 12 kg, Wi & F Ny
910.22% ., 2 Rl EHE R R Er 510 2. 58 Fil 1. 78,
A 8 A& BE R A 3 4 B S 150 6900 A
4.67% .1 B 3 60 i A0 8E R R 0 R 29. 87 %
8.28%.,
23 @EmBMEZHE

FRA R h P AR A A R 4, R
AT] F HDRE R 0 R S IR AR R R R



98

o gl K

534 45

x3

2AMEERHEMNERKRN

Table 3 Growth performance of the carps in two different ponds

4 /kg Weight gain

WHFE R/ % WGR

GRS DR BER %
I Pond i fi i f
T Pon N K Naliad x4 FCR NUR PUR
Fingerling Big carp Fingerling Big carp
A b 3E Pond A 2 204.10 1 350.79 1 200. 49 30. 88 2.58 15. 69 4,67
Bt Pond B 2949, 12 0. 00 910. 22 0. 00 1.78 29. 87 8.28
F41 BEMNERBREZEEY
Table 4 Budgets of nitrogen and phosphorous in the ponds
A Wik A /kg N and P input A Wik /kg N and P output
WK A AR KAEBER KB R ITR XAl
(oS fa{k Pk W i o " . : :
. Initial water . Fish Water column  Seepage, sedimentation
Feed Fish body Rain . .
column production  accumulation and others

N 611.97 123.68 2.08 2.76 220. 15 75.94 444, 40
A JE (82.64) (16.70) (0.28) (0.37) (29.73) (10. 26) (60.01)
Pond A p 14129 8.48 0.06 0.14 15. 09 3.36 131. 52
(94.21) (5.65) (0. 04) (0.09) (10.06) (2.240) (87.70)
N 265. 65 8.79 7.11 2.27 88. 82 63.76 131.24
B JE (93.60) (3.10) (2.5 (0.80) (31.29) (22.46) (46.24)
Pond B b 66. 15 0.6 0.59 0.12 6. 09 3.79 57.58
(98.06) (0.89) (0.87) (0.18) (9.03) (5.62) (85.35)

145 5 P SO0 4 %90 7 i A S e MR
A3 590 o I B R AR 88 Y0 (W ALY 96 %0, iR
SR AR AR A B i A T ) i KA R B RN el K
AP R E R YR 1% LT,

A Y5 R E % R DA A Ry 7 s Oy S
HE A BIh 220,15 kg #1015, 09 kg, 43 51 b SR8 A
TR 29. 73% A1 10, 06 %, 1M B 3 A 0 D0 A
S350 88. 82 kg F1 6. 09 kg, 73l b S B S Y
31.29%F119.03% . A KA TP &0 AY B A B8 4y
05 R R S Y 10, 26 Y0 M1 2. 24 % 5 111 B JE K B
R R B A AR S S Y 22, 46 06 AN
5.62% oI R4 1 2 3528 53 %) M CF- 314
87 %0) AL R A T s UT AR R S U8, 513 bl 5 15 i 7K
Uit A K gk Ji AR L 2 4 A LA % 3 72 2 T
IKAK
24 &ENAR.BATE

— PR R IE A5 AR I R R R R K 23 HE ik E)
AI5T 14 7K 38 38 3 A SR K AR R HE ) NP R R
EAEE NP fifarit, AELEe &7 1 c 8, A B
fR 8 B 7 20 91 20. 81 kg A 0. 93 kg, B 3H 1)

R TR0 19, 20 kg Bl 1. 08 kg,
3 i
31 A BIS
NH, "-N fil NO, ™ -N & 7 5 7K {74 v o] 35 7% o

The values in brackets indicate percentage of input or output.

MLE Y 32 B 53 & B R R B ) 7 — 2 51
AT DAAH B Y — K R AR L
NO, -N B RAFE T FEAD P, A S B ¥
9 NH, "-N 5 NO,  -N #B & 3 0% 4 19 48 fb e
o T R T K ARV S B A . BE G 0
B R B KA v R 3% R R G ) 25 4 2 HL AU A AL
P VER T R 568 NH, " -N, [7] B B F K i
A Vs A e AR A AR R 55 O ML e i 2 1)
B R RIE XA WK R A — B A, NH, TN
WAL Ry NO, —-NU R ey 88 465 R 5% e f 2
RIS A B 35 08 5 0 2 ATt 3 v 25 RO 2 19 AL
TR AR FE L3R = 1 KT 5 5 T |l 3R 7K A B o o A
(GB 3838—2002) [ V J5 /K Ji b ofE B2 oK L R H 2 B
A A B M E R AE 5 53k 3 T 110 84 mg/L Ml
11. 60 mg/L. 8 H THRUEC2 mg/LD )5 fi5, BLok
KA TEHLAS (1 B QA 38 A R 5k 20 I K T
TN F1 TP, WK AT b (1% 20w = 2 DUBORL 19 B 25
FEAE . FEARBESE o, K AR TN Fl TP 83K 55 9
S Tt i ) S AR R AR X AR L X R
i1 T LAk &S A7 7E 09 R MW 5 T U0 vE B I, 1 i
Ve AE R —AARLF I 28 vh R G2 . 48— 2 3 [l o9 il KB
AR B R R R,
32 @|W.MKX
T k2 G 7% Tt 3B 1) 3 B IR ) Ok R {H Hp
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A AR AL T e R R . T R 1 R Gk
FRAM G . EEERRES pH W T, B
HEKRF R AR, AR PR 2 Al g
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R
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Dynamics and budgets of nitrogen and phosphorus

in intensive crucian carp culture ponds

CHEN Ming-hai TANG Hui-juan SUN Yi-yi GAN Lian LI Fu-gui

College of Animal Science ,South China Agricultural University ,Guangzhou 510642 ,China

Abstract An experiment was conducted to study the dynamics and budget of nitrogen and phos-
phorus in two crucian carp (Carassiusauratus var. pengzenensis) pondsfor about three months. The re-
sults showed that the concentrations of different forms of nitrogen and phosphorus in the water column
were increased significantly during the late experimental period. The concentrations of total nitrogen and
phosphorus were increased by 7. 8 times and 4. 4 times in pond A,and by 3. 6 times and 2. 4 times in
pond B,respectively. The concentration of total nitrogen and phosphorus in pond mud had no significant
changes. Feed is the major source of nitrogen and phosphorus in the pond,accounting for 88% and 96 %
of the input of nitrogen and phosphorus on average,respectively. The accumulation of nitrogen and phos-
phorus in fish body accounted for 29.73% and 10. 06 % of the total expenditure in pond A,31.29% and
9.03% in pond B,respectively. Most of the nitrogen (53%) and phosphorus(87%) were deposited in the
mud or left the water body through leakage,denitrification and ammonia volatilization.

Key words crucian carp; pond culture; nitrogen and phosphorus dynamic; nitrogen and phosphor-

us budget
(UAE S . 3 5 7))





