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AP 1R, IC S B R A TR R e, A R e K
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Table 1 Physicochemical items of the three higher-place

aquaculture ponds during the breeding period

A B B b

WH Item Ponf A Ponf B P:)nif(?
pH 8.040.31 8.0820.33 8.1240.27
ZEWASE/ em Transparency 31.049.37 34.0£6.99 35.5414.6
#4./(mg/L) Dissolved oxygen 8.64+1.64 9.03+2.30 9.55+2.34
n-4¢% a/(pg/L) Chlorophylla ~ 174£92.6  1214£58.7 90.0455.3

2.2 N.PHIHEEZ

3™ Ml I 25 T O 25 0 AU ALE AR B B s B
BB UL 1o 25 PR 2 0 23 2 R AR 4L
Horp NH, "N i B 7 0~1.00 mg/L 483, A B,
C Jth 3 1 7 2 fH 4K Ik 0.29.0.26 1 0.15 mg/L.
NO, -N Jfi 2 ¥ 7F 0.09~2.86 mg/L 2 5l , 34~ i
SEEE 43510 1.20,0.64,0.38 mg/L, 1 NO; -N Ji
U B P S (E AR R R 1.59.1.11.,0.93 mg/L., 34>
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Fig. 1 Dynamics of the concentration of NH,"-N (A),NO, -N (B),NO; -N (C),TN (D>,PO,* -P (E) and
TP (F) in the three higher-place aquaculture ponds water during the breeding period

BAK- 3] 207.00 g, %N 188.0% 5 C i F- )45 2 fa
(¥ 1A T & H 59.85 g 1 K %] 195.53 g, 4 # K
227.0% 3> IE /9 N F H] 58 [ Sy 47.0%6~
59.0% , P FI FH I Bl M 52.0%~63.0% . 33 i
S 249 4 kL e Ak R Bk 0.67 kg/kg, B e E KRR
205.7%
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Table 2 Growth,survive rate and feed utilization of
gentian grouper in the three higher-place

aquaculture ponds during the breeding period

) AYE B C
T
TH Ttem Pond A Pond B Pond C
“ o
GRRIRR/g 83.25 71.80 59.85
Fish body initial weight
F R T
BRARR/g 162.9 207.0 195.5
Fish body final weight
Witk ta 4% Number 22 861 20 165 21 580
1L %/ % Survival rate 99.9 99.9 99.5
/% Weight gain rate 96.0 188.0 227.0
LRt %L Number 22 839 20 145 21 480
kLR (ke/ke) 0.90 0.55 0.56
Feed conversion coefficient
PR K% /0
RREERE/% 140.0 230.0 247.0
Specific growth rate
KA FH R /¢
N.EJWH{/.A . 47.0 51.0 59.0
Nitrogen utilization
KA R/ ©
PRI/ 52.0 63.0 63.0

Phosphorus utilization

2)N P AR . 341t 3 1) NS A% 10 I 2%
3o Tt HE TN A T O R A A YE R
BHEA 515 N AR 65.4 %, ) U4 8 3 A B 1 5
B W TA] K #5781 N & AU 5.6 %0 f17.7% . BYE
TR A i N AR 61.0% , ) IR f 8 A By F 551
AR HE K HE 7  N & o0 7.9% R 11.8%6 5 C Tk}
A b N A 66.8%0, 11 4 o 5 A< B 1 3% 5 5 8]
HEK A B B o 4.5% F1 9.6 %, T AE N iy 7
T, fo A R e N R BT AT
43.0% , B ¥ 5 60.9% , C 3 (5 58.7% 5 Hi Ay J& #7 4l
AT HEZK Ve DR B Ho At i N b i 42, A T
48.5% , B o 5 26.8%, C 5 33.2% , AslErh fa 1y
N A R 5 K.

SR P IS L WL 4. Il Py F 2
i A J7 2RI A DR 7E A B C JE IR A
I35 PR A 69.0% .66.9% . 71.0% , ¥ B L E AR
BRI R K 0 P A B> 7E P
soT I, A R PR EE A B LC
i A P 4300 o 45.0%6 .67.7% .67.0% s HiAy R HE
K R VE TR KAt P i a4, A I v i P AL
Rk
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Table 3 Budget of nitrogen in the three higher-place aquaculture ponds during the breeding period

F A CE A/ %) /g Nitrogen input(percentage )

R CE 3L/ %) /g Nitrogen output(percentage)

bR R

i , W) iy A i ) AR HER B oA
Number W ikt ik ol f it Sk 3 Atk i
o . Initial fish - . Fish harvest Drainage and
Initial fish pond Fish feed Influent water Final fish pond
content content others

A¥iPond A 12786.35(5.6) 147 977.4(65.4) 17 521.53(7.7)  48065.45(21.3) 19.309.26 (8.5) 97 204.25(43.0) 109 837.22 (48.5)
BH#iPond B 15162.57(7.9) 117008.17 (61.0)  22648.40(11.8) 37011.61(19.3)  23489.23(12.3) 116901.63(60.9) 51 439.88(26.8)
CYkPond C  8573.04(4.5) 127025.14(66.8)  18150.24 (9.6) 36 277.70(19.1) 15326.35(8.1) 111 639.08(58.7) 63 060.70 (33.2)

S IR B R A S T E 2. TR, Note: The values in brackets indicate percentage. The same as below.

F4 FIEBAE 3B ALIRE MBI ST
Table 4 Budget of phosphorus in the three higher-place aquaculture ponds during the breeding period

W A CE 43 ke/ %) /g Phosphorous input(percentage )

Wkl (A 8/ %) /g Phosphorous output(percentage )

WIS > faiR™ HEK B HoAly
Number MY ikt HK DA AKEE F@ harve;t Draia ;\and
Initial fish pond Fish feed Influent water  Initial fish content ~ Final fish pond ) ’ &
content others
A¥EiPond A 1974.24 (4.0) 36 480.80 (69.0) 877.03 (2.0) 13 410.01 (25.0) 3129.85(5.0) 28 013.31 (45.0) 31 142.53 (50.0)
B Pond B 2184.81(5.1)  28852.00(66.9) 1216.85(2.8)  10874.45(25.2) 2845.96 (6.6) 29 207.46 (67.7) 11 074.68 (25.7)
C¥¥Pond C 677.28 (2.0) 31 305.60 (71.0) 928.08 (2.0) 11 013.13(25.0) 661.03 (2.0) 29 369.35 (67.0) 13 893.71 (31.0)

ZEA KT, 3N IE A P RHEA K NP B ARG &
B0, 5 64.5% F169.1% , Tt AR X HaEEHE N
P FI %45 51 52.3% F159.3% . ARtk

N.P5r5153.6% F161.4%,251/3 ) N . P fk
ol HA Ty SCHER B i 5 v AR BB AE NP
2154 9.57% F13.46% (K 2),
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Fig. 2 Schematic diagram of the average N and P budget of the pond
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FEATIFFE o, PR K B8 480 L R 28 e B4
FH , FRFE 3 v ) K A U 2O R T i SR T8 2 RS
I EHLA EZ LI NH,  -N NO, -N.NO; -N
W, I — & T REAH B4k . PhIR R
U055 TR, A IR K F% 98 M 3 o NH, -NLUNO, N,
NO; -N 43 4] 5 TN /) 49.0%~69.0% . 22.0%~
35.0% F19.0%~11.0% . [FIEE, BREER A AT %
BH , 7E 1R 3% 2L Wy i 3t 35 b, 3 8 N T BB 43 51
60.0%.15.0% F125.0% . X752 5s & B, 6 B ft
{5t R 5 5t 38 114 3% 51 7K 4R NH, T -NLUNO, -N
NO, -N A9 5 12 ¥ B2 U 2l [ 43 531 2 0.056~1.499
0.022~0.228., 0.049~3.903 mg/l, NH, -N #l
N O, -N#FH & BT NO, -No MirEAM 7T,
NO, -N>NO, -N>NH, -N, NO, -N #I NH, -N
Jo S R AT AIR o 3K T BB R S AR 3R A AT, 34
WIET R E a & it TR ' KRS EUKE
B AR T RARAE A i NH, -NRINO, -NE £
b % 16k NO, -N, NO, -N J& NH, "-N 4k iof F2
(g HR ] 7= 4, 24 NH, T -N AR b R o 1T g S 3K
NO, -N PR 2R it 38 48 = 1 NH, “-N ATNO, -N
Al RE SN SRAE A W e AR A, PR, AR TE ML R
o 1) % B b 3 R AR KR A v T i A T T e
NH, "-NFINO, -N [ #4251k .

AR PONSSXTSRAE AR ) 7 A ELE A R, {H RESE
T T 2 B A B AR IR B R A TR R
P& 00 % B3R B K K POS P TP Y
39.71% , MFEARM I H, PO, -P i TP [ 49.00 %~
57.00% . TERZE6TIE G510 b & B0, 16 FH 3 P4

PRI 2546 T LA 258 7 1 Jtb 3 v PG IR O i T 2 11
WA 2 A, 5] s 3 B Uk 20 tb 3 75 2K X ] 30 34 85 1)
T e AR SR FH A4 1R 437 3t 3 i b 3 P 5 K
FE L RPER R G PRI . 3T IE R
R BB B A B 6.79 F10.95 mg/L, it
T b F ok [ 26454 (GB 3838—2002) , 4 &5 T Hifth
R 22 F2 b 3k 3 B N O IZ SR B M 3 K e
JEE BT, AN BEAS 30 JIC 106 — o WO o 00 A K A v ) R
BEE IR
3.2 N.PFIAEZE

KT 77 5t O RRL B A BB B 2 T,
F ARSI ST A B, A [ AR W 0I5 58 1 2 fe )
[ NP R R AR AR, 40 & 2 R e AR KA
Ak N I R 64.0 %4, i AR K rh 3 ) sl
b N RN 47.0%6 o BB I 2510 78 = 7= 3t
W FREIRIG o 2 B, = P e R NP A R
433 29.9 %6 Fi1 8.3 %4, LI R 2 % 5 2 i AR T 5%
R BRI B — R — 25 R IR 5
{18 ) Ak 3 iy A 7K 57 U B R 3R G K i, B 5 A
2 48 kb N OB R 2R 25.0%, PSR R R
10.0% o X7k 26180 % #0325 4 O ol sk i Ak ket b
NP HIF R A 18.0% M 16.5% . FE/KBE- D1 2=t
UR A2 A 5% AR NP R R R 57.68 %6 il
434996190 LA bk B F g 2 WS [ 0 37 5 R [
—FR B A BN TR) & T BB, AN 8 SR X, AN [
FRIARE T DL R 5 WA [v] 14l ek S 0 £ S X ) e
N.PHFI AR S AAEES . AR D, A5
X E R NP R T 43 5l R 47.0%6~59.0% F
52.0%~63.0% , 5 BRI pdk—T Xkt
USROS A L, AR ST B NP IR P R
RARH L 1X AT BE A PR Ok IR A 1A T B 60~90 g BBk
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BEUET 45 . BBk IO A B £ 2 5 57 G 1t I Ut 3 A R S i oY 97

T AR B fA A F Hes A KA 2kl D34, SR IR
BEIE H, W A e R RS IE Y pHL S A iR A K
£ A BENSIE I IR P PR AN 3R A 0 o SRR L N
P 1) F et Bl 22 2 v o AR5 e 1) R R SR AS
ARE I TRDRH ) TR B 34 RS T BE bk U HE KT
7S iA
3.3 N.PY%

It 35 25 NP AR TR A EDRE it R
Hb G REK FEEE A K R Y A A
ZA I o A ST Y e 7 Tt 22 2R e IE A B £ 5
7%, Hop DR A NP B A 61.0%6~67.0%
F67.0%~71.0%, A N P EZ {4 A=, Mol b
e K A o FRR AR TR RS0 e o B DL TR
gk B, R NP A B NLP OB
71.6%~87.1% 1 67.0%~79.3% ; X #§ 121 % B AE
R P St 38 AT B 5 R X R R e R R A
T iRk A AR AR S 95.09%6 F194.7 %6, B
1 5 Lok 93.296 1 91.8%0 s TERL AR SR R G h |, Ik}
NP 20 9 5 2 A Y 85.5%~93.4% F1 82.6 %~
84.3% o AR A0 S B A e il i e A 43 5
o T 7Y N A1 88.0 %6 Fl P A A RY 96.0%0 . AHXT
M5 ASHESE P RE NP AT (5 E A XTI, 3X
AT BB T AR 5% b 5% B S A A, BT 1
BRI HAIRES Sy 2 %% B2 IR0, TR 0 B A B
NP oA B AR 20.0% F125.0% . 55 4t s
TR N P 11470 I v Al L A5 v, AS T 1 36 K s A
— 5 N P E Y,

SR NP Y F2 B Oy O SR A
O HEK ORI TR AL )y 30, A REERTE A 3R
RIS BRI N PR A EE R, 400
i 52.68%~67.31% Fl 84.33%~86.27 % , fa fA Ui 4k
B NP Y 31.71%~46.50% F1 13.30% ~
15.39% 1%, Rt IR IR IR b, fafhr= b N
WK 62.8%~T77.2% , 5 P A A 4.1%6~9.8%, T
FERFLEP & 76.5%~80.0% " . B 5 %P e
A ith 3 75 P Sk 77X A 0 F A S NP R
Y 27.6 % ~33.5% F143.4%~54.6% ., 1EFE =Y
M YEFRGE AR ) H s NP R Y 22.8 %0
F16.5%0 , K& NP iy th ZBAE NP DLFR KRB T
161 Pouil 25125 78 /NI Kt FR TR SR P & B, £
PR NP 7 S 9 15.0% F13.0% . 26k
F OISR IR UL NP &7 T4 KH 4y, i £
PRISCAR o5 FE AR o A PLAA T o 0 vy Ao b 2 5 b,

AR AR B AR AR B NP 4 5 29.5%0~40.5% Fil
12.6%~17.4% , b 7% 58 & 7K HE NP 43 0 o
24.6%~54.5% F1 23.0%~59.0%124 2= g ff: 425)
7 FBI B 56 v 2 B, X IR A4 = 5 NP g A
36.0%~47.0% . MELZ T HFZFFFIIREA N Pt
280, FE R N A R R IR A B A FE I NP & i
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Dynamics and budgets of nitrogen and phosphorus
in higher-place ponds of gentian grouper

LIAO Hongping, ZHANG Wenqi, DENG Yongyan, LIU Peiqin, TANG Huijuan

College of Marine Sciences ,South China Agricultural University, Guangzhou 510642, China

Abstract To study the utilization and budgets of nitrogen and phosphorus in higher-place aquaculture
ponds of gentian grouper ( Epinephelus lanceolatus & X Epinephelus luscoguttatus ¥ ) , and to illuminate
the dynamics of water quality and the sources and fate of nitrogen and phosphorus , during 55 days of cultiva-
tion, fish, pond water, input and output water and feed were regularly sampled and analyzed in three higher-
place ponds. The results showed that: (1) the average concentration of dissolved oxygen during culture
was between 8.64 and 9.55 mg/L.; Ammonia nitrogen, nitrite , nitrate and phosphate showed irregular fluc-
tuation in the three ponds; The contents of total nitrogen and total phosphorus varied from 6.14 to 7.11
mg/L and 0.38 to 1.41 mg/L, indicating serious eutrophication of the aquaculture pond. (2) During the cul-
tivation period , the survival rate of gentian grouper was high. The weight gain rate of fish and feed conver-
sion ranged from 96.0% to 227.0% and 0.55 to 0.90. The utilization rates of feed nitrogen and phosphorus
were 47.0%-59.0% and 52.0%-63.0% , respectively. (3) Feed accounted for 61.0%-66.8% of total nitro-
gen input and 66.9%-71.0% of total phosphorus input. Fish harvest from the ponds accounted for 43.0%
-60.9% of nitrogen output and 45.0%-67.7% of phosphorus output. The rest of the nitrogen and phospho-
rus were exported as drainage , sediment and other ways. The results of the study showed that higher-place
aquaculture ponds of gentian grouper had high level nitrogen and phosphorus content, feed is the major way
of nitrogen and phosphorus input to the pond and fish harvest is the major way of nitrogen and phosphorus
output. The rest output was discharged through aquaculture effluents. Appropriate management of the
waste water discharge in aquaculture is needed to decrease negative effect on nearby waterbody.

Keywords gentian grouper; nitrogen and phosphorus utilization; healthy aquaculture; nitrogen and
phosphorus budgets ; breeding tail water treatment
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