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Nitrogen budget changes of tilapia ( Oreochromis niloticus )
during growth

WANG Zhenhua, LIU Huang, SU Mo, WU Fan
(Key Lab. of Fishery Equipment and Engineering, Ministry of Agriculture; Fishery Machinery and Instrument Research
Institute, Chinese Academy of Fishery Sciences, Shanghai 200092, China)

Abstract; We conducted a 73-day experiment to examine the nitrogen budget changes of tilapia ( Oreochromis niloticus) during its
growth from fry (18 g) to adult (180 g). In the experiment, we fed the fish fully, collected feces every day in the water with dis-
solved oxygen from 8.0 mg-L. ™" t0 6.0 mg-L.™", pH 7.0 t0 6.5, and temperature 24 °C to 30 °C. Nitrogen budgets were calculated
when fish weighed 50 g, 100 g and 180 g Results show that, growth nitrogen proportion is the biggest (64% ) at the initial grow-
stage and the lowest (47% ) at the final grow-stage, fecal nitrogen proportion gets the biggest (9% ) at the middle grow-stage, and
excretion nitrogen proportion increases progressively all the time. In addition, total nitrogen amount in the water increases with the
growth of fish, but the increasing speed is slower in stage Il than stage I and III.
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Fig. 1 Recirculating aquaculture system

1. pond; 2. separator; 3. water regulating tank;

4. bio-filtration column
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Tab.1 Initial and final body weight and specific growth rates of tilapia during different growth stages

KB fh iR/ g KB/ g FEREAE R AR/ %oed ™
thjltl initial weight final weight specific growth rates
rowth stage
§ i (W) (W,) (SGR)
17.89 +1.31 48.00 £1.00 4.12£0.22
I 48.00 £1.00 99.83 +1.43 2.29 +0.07
99.83 +1.43 184.33 £6.51 5.11 £0. 41

x2 FREKHEFEANEBAR. £R. R, EKURAKLEZ (X £SD)

Tab.2 Food nitrogen, faeces nitrogen, excretion nitrogen, growth nitrogen and nitrogen

budget of tilapia during different growth stages

T (aed)-1 S (ad)-1 HE Ceed)-1 2 K mee (g-d)-1 ) ) ) ) o ) AR %
KB %aﬁ‘?a(/mfg (g-d)=1 FH/mg (gd) HF(L%L/_mg (gd) Jr,txﬁ/mg_(g D R SRR % SRR % ﬁHJﬁxJ{fF/%
) food nitrogen faeces nitrogen excretion nitrogen growth nitrogen G/ C Ev/C Fo/C protein efficiency ratio
rowth slage N ON N/ UN "N UN °
g o ey (Fy) (Ey) (6y) (PER)
I 1.97 0. 01 0. 11 +£0.00 0.72+0.04 1.26 +0.01 64 £0.00 37 +0.02 5+0.00 3.46 £0.07
I 2.02+0.01 0.18 +0.03 0.76 +0.03 0.95+0.04 47 £0.02 38+0.01 9+0.01 2.45+0.11
mn 4.17£0.34 0.20 +0.03 1.90+0.17 2.54 +0.03 54 £0.03 40 £0.01 4+0.01 2.82+0.21
PAi P<0.01 P>0.05 P<0.01 P<0.01 0.01 <P<0.05 P>0.05 0.01 <P <0.05 0.01 <P <0.05

. P<0.0l. 2R EFE,; 0.01<P<0.05. 2H7EF; P>0.05. HHBEELS

Note: P <0.01 . very significant difference; 0.01 <P <0.05. significant difference; P >0.05.

no significant difference



88 7K 7 RE

9%

3 e

3.1 EKaTi

AR A K A E AR (s BEAR K, M 18% %]
65% ANEELC1TST S SR | iR R DA IR R K T S 22 Fh
HEARK, BHRHBORG AR InKE, XFaPEA
B — AR, SRV A A K % 25 ¢ HIAR T 22 3
AHAZEATT, MEDRI 20 6 F Je B % A (i A K 5,
I 4. 32 g LK ZE 22,71 g it 4 A, BRI
0.15 g, ZBHRI T P @l (50 ¢ LTF) AR
REFlR, XA G — 8K AL sh Y W s [ RS, fa
FNFRH R R BN R R A BT, FEAR KR R,
FR—HAHTERA RIEALEA, SalT 4k
S ASERRBCR K TRt R g a2 te it &
ARICE Z HFHUER & B A 3R 560 A A K AU SO B
BT, XTRESR BT AR G AR K T R Y S
B AR MK R ML, A KA PR B E N
BT 100 g BUF (B8 A 4 B B ) £ 5 948 i sk 22 0 88
B, e R RES T IR, B2/ T8 T MBIk 2
MFE ), A, R0 E ARG MRS 1T K BLA i
m, XEWEEZNRERANaRERD, fEREE
KA B,
3.2 HEtETH

F 2B R I 3 S P R CHE I AN SRR CHE I, 4
ERHEM R A SR mEARE=EN, REZWHEE
P im0 o VR HE I 2 7R T8 A1 Sk TR I e AR A
HEME R K, AR A gE AR =R m, xR a
X R R T R A AERE KR IR A B R R % R
OISO MR A G HE . 25 R, HE Lk i B
FHaMARK, FRENABR TN, X5KZHR%
MIEH R —B, ARt R SR E R FRBECR,
A R=aW' i, b a F1b Mg, Hrb b XFR ik
TR AL, b {H R/ R R SR R T AR b i SRR
el

%1 BB E IR K 106% , 45 T RS T B fg 2 Il
WA R 94% F1 98% (2 2) , T HER i Tl 46 vh HE I &
FEREAEME, WiFE2EMEIT s, B —CmMiRE; M,
ST I ZEAR IR AE A W UE B O, B S SRR UTEAE
PR M AR, FIRES R —E ARz, Hrp
g A EAEE D, UEBER N 1%, T
A ICER 1) 2B I BORE A AN, B A 2% &2
s
3.3 HEETWK

fERtEaZ, BAEmm AR F 2 @ MRE, K
o aEHEs R, —BE ST & A b B
WA 80% ~98% , Rt FEMHEMY Y >, EH R+

HKARZAE Y UEIE L E, HA MR EWRIERAYEFFAE 1.0 mg
LT, BB K b B CRDHEE D) A B RUE A R
FAHEM ARG O, B 3 RIS T VR A
WA T TP IR B, 2R RS, X R HEE
FEAR B oA AR A A S 4 . TIMMONS 2520 8 42 H 4

ﬁFii%ﬁMﬁﬁPm=£%%£%,ﬁ$Pm\Fﬂ

PC R E R Atk SRR AR % i T 0. 092
JEAR TR F P ROC R B B B, SRR B HEE
A A B o 2R L 510 o i (L A SR BRI
FERURIAZS B8 B0 T ISR R b S R B A, R
TR I U R LR AR G R,
IR AR A A RO, X DR R A, IR
R, (2 R 5 B et i ) A Rk —
AR, P IR T S L B R R B B, R Tl
RCBIREARA RN, U e 3 R i

4 H5ig

DAL R rp, LRI R B (A5 5
7T 17 B2 M i s, A A PR AR STy TR R e A
SRR, AR, 51 A K R HE I S L A [ i
Th, HEES RGP HCTE o PR 36 o 5 B Be
B, B TSR A A RDRL R O B, R N O
KIS H M, B B R R L, S, il % 3k
T R PR P SRR M A

B2k

(1] BREZE, 2R, BBTR, 4. REDIEGF IR L4
F B AR SE DRG], mITTOKS™, 2007, 3(1): 75
-80.

(2] % . PRSI R . BRI D],
ARIFHER S, 2010,

[3] U.S. Environmental Protection Agency. EPA-823-F-99-024. 1999

Washing-

B T

Update of ambient water quality criteria for ammonia[ S].
ton, D.C.: U.S. Environmental Protection Agency, 1999.

(4] 8R, ARE, FFHEF, 5. BHRHBNKESESZ g
B aMERMRIR [ T]. ACRI#LL, 2007, 27(6) : 98, 116

(5] W%, KTH . MK AETRE B FEYEREARLI].
ol BACAL, 2007, 24(6): 7 -10.

[6] Z=%, Hrilbk, FFE. HARX RO AN m)].
MEPES WA, 1998, 29(4): 368 -373.

(7] B0, #E280k, feIfs:, 4. BN REVRE R A R A
TRDBH B MM RE R WS LU B[] kA2, 2003,
27(6): 572 -579.

(8] B/™Wg, ffszin, REFS®E:, 5% . fabkbBTatxd FELRI e B JE 4
RHBEEBCERIER [T ], KRR AR, 2004, 28(4) . 337
-343.

(9] FaER, fr2e%s, 2L, REPAEALERIC S B R
FKAR[I]. LK REZAR, 2003, 12(4): 298 -302.



53

[10

[11

[12

[13

[14

[1

[16

(17

[18]

[19

[20

] PhERAE, BRI, RO, 45
fu gl b A RIS [T].
(4): 94 -101.

] PhEEAE, BRISAN, BEELEE, AF . R KCF X LR I 2K 5
PR AR M [ T]. K= 4R,
470 -478.

] ik, ZERPK, BiRA .
SRR T].

] Ry, BA

RIS ]].
31 -33.

] Lk, REE . RERRE XA SR mT]. G
HERMESET], 2002, 44 199 -205.

57 Weige, BRACEE, BURY, 5. FRIHE BN R E AR AU AE i

WSz [ )], LRl K224k, 2009, 36(3): 451 -

45.

GAOY, LV ], LINQ,

AT AKOF R E R R 2 X 22
A G 4, 2010, 29

2009, 33(3):

PEA 2 1 0 1 v o PG 40 £
ki, 2008(1); 23 -25.

BRI, F. B H R R AR
KIT RS2 ARR, K245, 2007, 4(1):

[

et al. Effect of protein levels on growth,
feed utilization, nitrogen and energy budget in juvenile southern
flounder, 2005, 11
(6): 427 -433.

VR, Sk, WER, 5. AEf2 S B AR Rl 2 B 3
WLI]. MEEEKTERRST, 1999, 20(2): 96 - 100.

CARTER C G, BRAFIELD A E. The bioenergetics of grass carp,

Paralichthys lethostigma [ J]. Aquac Nutr,

[

Ctenopharyngodon idella; the influence of body weight, ration and

dietary composition on nitrogenous excretion [ J]. J Fish Biol,
1993, 41(4): 533 —543.

] CDI. Technical guide for tilapia farming[ EB/OL]. [2012-06-01].

hitp: // www. appropedia. org/Tilapia_ Fish_ Farming_ Notions.

] MEDRI V, PEREIRA GV, LEONHARDT J H. Growth of Nile ti-

[23]

[24]

[25] MK

[26]

[27]

[28]

[29]

O AR R K e RO AR R BT 89
lapia Oreochromis niloticus fed with different levels of alcohol yeast
[J]. Revista Brasileira de Biologia, 2000, 60(1);: 113 -121.
[21] B, KAESYEFRSEREIM]. Jeat. e Tl dpet,
2011, 24 -25.
[22] JOBLING M. Fish ecophysiology bioenergetics: feed intake and en-

ergy partitioning[ M] . London: Chapman and Hall, 1993. 1 -
44.

BRETT J R, ZALA C A. Daily pattern of nitrogen excretion and
oxygen consumption of sockeye salmon ( Oncorhynchus nerka) un-
der controlled conditions[ J]. J Fish Res Board Can, 1975, 32
(12) . 2479 -2486.

i, RER . RARENI . IR E S 2 R
MRRLT]. FREFERFEMR: ARFIEM, 2002, 32
(3): 368 -374.

, %=, FTIJ@'Z 5L Yl A X I XU A AR
1§j$|§’]§4uﬁ [J]. AA, 2012, 32(14) ; 4516 —4524.
TRIEHE, B’K%HE’, FHW, & FEaffER, ARy
WERRER R[], HF B\ R¥EEM, 1997, 27(4):
483 —489.

DAVID R, HEWITT D R, IVRING M G. Oxygen consumption
and ammonia excretion of the brown tiger prawn Penaeus esculentus
fed diets of varying protein content[ J].
1990, 96(3): 373 -378.

DOSDAT A, SERVAIS F, METAILLER R,

Comp Biochem Physiol A,

et al. Comparison of
nitrogenous losses in five teleost fish species [ J].
1996, 141(1/2) . 107 —127.

TIMMONS M B, EBELING J M, WHEATON F W,

Aquaculture,,

et al. Recir-
culating aquaculture systems[ M ].

tures Ltd, 2002 101.

New York: Cayuga Aqua Ven-



