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Nitrogen requirement for maintain of Pagrosomus major

QIAN Guo-ying, ZHU Qiu-hua, GAO You-ling, WANG Cai-sheng
( College of Biological and Environmental Sciences , Zhejiang Wanli University , Ningbo 315100, China)

Abstract: The nitrogen balance method and nitrogen-free diet were used in present study to determine nitrogen
requirement for maintenance (N,,) and nitrogen requirement for maintenance per unit metabolism body weight
(N,,') of red sea bream( Pagrosomus major) . Fishes with body weights of 50, 100, 150, 200 and 250 g were fed
by the diets containing a gradient protein level from 38 % to 46% . The results from nitrogen balance experiment
show that the amount of nitrogen deposition varied from 0.15 to 0.30 mg-g~'-d~", accounting for total ingested
nitrogen from 12.1% to 20.3% . The amount of faecal nitrogen excretion varied from 0.20 to 0.32 mg-g~'-
d~!, accounting for total ingested nitrogen from 16.4% to 21.6% . The endogenous nitrogen excretion, a main
part of total ingested nitrogen consumption, varied from 0.80 to 0.96 mg-g~'+d~!, accounting for total ingested
nitrogen from 62.8% to 67.7% . A positive correlation was observed between N, and body weight, while a

negative correlation was observed between N, of unit body weight and growth duration. There is no significant
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difference ( P >0.05) among N,,’obtained from different growth stages. The average of N,,’ was 0.498 mg-g~'

+d~'. The results from nitrogen-free diet experiment show a negative correlation between nitrogen requirement for
maintenance and feed intake of nitrogen-free diet; With the decrease of feed intake of fish, the nitrogen
requirement for maintenance was increased; The average of N’ was 0.510 mg-g~'-d~! with fasting of fishes.

! obtained from fishes with 150 g body weight in nitrogen balance

This value is close to 0.508 mg - g~
experiment. The nitrogen balance method is recommended to be a right method for determining nitrogen
requirement for maintenance in consideration of fish stress and result stability. This study also supplied a
calculated result about the protein content levels in diets, which are necessary for maintaining fish body protein at

different growth stages. The calculation is based on the amount of nitrogen necessary for maintaining body protein

per kg fish weight.
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Tab.1 Protein content levels in diets of red sea bream
%

hE(g) HBMWMEE(MI-kg™') A4 B 4 CH4
BW ME A group B group C group

50 15.41 46.0 42.0 38.0
100 15.41 46.0 42.0 38.0
150 15.41 46.0 42.0 38.0
200 15.41 46.0 42.0 38.0
250 15.41 46.0 42.0 38.0
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Tab.2 The experiment of nitrogen-free diet

A% groups A B C D E
-~ RE  days 7 7 7 7 7
38 Pr § _
adapt  HM(gd™) 3.0 3.0 3.0 3.0 3.0
period dietary
K feed E¥ E¥ E¥ LE¥ E¥
- RKE days 6 6 6 6 6
wial A (grd™h) 2.8 2.1 1.4 07 0
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AR feed XN XN XIEN EIN XEIN
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FRBAR Ni(mg-g™"'+-d™ ") A VIHE No(mg-
g ted™ ) A HEME NF(mg-g™ ' -d" ) FINTR
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Tab.3 The experiment results of nitrogen balance of in growth stages of red sea bream
5 = £ 3 = Py = 5 =
B o &%) (,f.*f_ﬁfll) (mfﬁ.f-??ll) (n”ﬁﬁﬁfﬁ?}) ﬁ”j?ﬁ%i No/Ni Ne/Ni No/Ny
By &roups diet CP Ny Ne Ne Ny (%) (%) (%)
A 46.2 1.48+0.08 0.30+0.02 0.25+0.05 0.93+0.02 20.3 16.9 62.8
50 B 42.0 1.33+0.07 0.26+0.03 0.22+0.04 0.85+0.06 19.5 16.5 64.0
C 38.1 1.22+0.03 0.22+0.03 0.20+0.02 0.80+0.02 18.0 16.4 65.6
A 46.2 1.46+0.05 0.27+0.04 0.27+0.03 0.92+0.03 18.5 18.5 63.6
100 B 42.0 1.34+0.04 0.23+0.02 0.25+0.01 0.86+0.04 17.1 18.6 64.3
C 38.1 1.20+£0.04 0.20+0.03 0.21+0.01 0.79+0.03 16.7 17.5 65.8
A 46.2 1.50+0.05 0.24+0.01 0.29+0.02 0.97+0.02 16.0 19.3 64.7
150 B 42.0 1.36+0.07 0.20+0.02 0.26+0.03 0.90+0.03 14.7 19.1 66.2
C 38.1 1.25+£0.02 0.17+0.02 0.23+0.01 0.85+0.06 13.6 18.4 68.0
A 46.2 1.50+0.09 0.22+0.01 0.31+0.01 0.97+0.05 14.7 20.7 64.6
200 B 42.0 1.35+£0.03 0.19+0.02 0.27+0.01 0.89+0.02 14.1 20.0 65.9
C 38.1 1.24+£0.05 0.16+0.03 0.25+0.05 0.83+0.01 12.9 20.2 66.9
A 46.2 1.48+0.06 0.20+0.01 0.32+0.04 0.96+0.03 13.5 21.6 64.9
250 B 42.0 1.36+0.04 0.18+0.01 0.28+0.04 0.90+0.05 13.2 20.6 66.2
C 38.1 1.24+0.03 0.15+0.03 0.25+0.02 0.84+0.04 12.1 20.2 67.7
22 22
=
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Fig.1 Nitrogen retention rate of red sea bream fed 3 EHE

the diets with different protein contents
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Fig.2 Faeces nitrogen excretion excretion rates of red

sea bream fed the diets with different protein contents
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Fig.3 Enogenous nitrogen excretion rate of red

sea bream fed the diets with different protein contents
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N, =0.5134-0.00986D( Irl =0.9758, P <0.01)
HERARKEERELH(NYG) N, 548
H(VH)HIE. N, EH0.518 mg-g ' -d ', 5R
A i 4 R A — B
FHHERFR(N,) N 141.1 mg-kg ' -d™ ' (£
4) X —%58 5 Carter LRI E#94 100 g (A F
5K 10 ~ 14 mg N FI Sadasivam Z£122) 7 T 8 ) 45

100 g AEE KIS mg NHERMIE, BE TS5
AR R A kg REF K 59 mg NHGER;
BERKAK T Gerking?" 7E/K T 27.9 g Y 1% 8 K FH
#FE 7.18 mg N, B4 kg AE B RKF 257.3 mg
NHRBER, XBERWER - FHEEZ AR
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Tab.4 The nitrogen requirement for maintenance (N,) and nitrogen requirement for maintenance

per unit metabolism body weight (N,,’) of red sea bream

BEFFAT N W' %S
W (e) R mxrg  COAERER S um)  rumme REEERER
BW regression equation R 88 BW BW-™ 8 %\I ,
50 Ng =0.3138N; - 0.1698 0.9998 0.1698 66.5 23.29 0.485
100 Ng =0.2566N; — 0.1490 0.9450 0.1490 123.0 36.93 0.496
150 Ng=0.2610N; - 0.1383 0.9639 0.1383 175.5 48.22 0.508
200 Ng =0.2346N; - 0.1297 0.9991 0.1297 232.5 59.54 0.507
250 Ng =0.2049N; - 0.1189 0.9642 0.1189 299.5 71.99 0.495
SE¥ mean 0.1411 179.4 47.99 0.498
x5 ZTEREHRARER
Tab.5 The experiment results of nitrogen-free diet
. RUTHH = i3 W/ %S
ap  HEe Rewme SR RIRR O semgwg PR GHETERN
groups BW BW dietary Ne (mg-g~'+d™")Ng Ny N,/
I 150.8+5.3 43.0 2.8 -0.138 0.005 0.133 0.484
I 152.3+1.3 43.3 2.1 -0.140 0.005 0.135 0.492
I 149.2+3.4 42.7 1.4 -0.144 0.004 0.140 0.503
' 151.9+6.3 43.2 0.7 -0.145 0.003 0.142 0.509
\'A 153.1+6.9 43.5 0 -0.145 0.001 0.144 0.510

M5 BB N, BUEE , BAAER N, HS
FREEMMARER. BERMKENEM,N, EHE
ZWA X G RERR AR TR Z AL, RIS
R 3l Yy 7 (A B B 2 35 7 B L RN R Sh i B s 1A
HAERFTERELR

P 2R R E AR R LK 6o
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Tab.6 The protein content levels in diets for

maintaining fish body protein

% DR 1 A B (%)

APHRBEFTHROEFREREREE  aobwin) 27 1005 1ms 0. 50s
HAE-EXR,BHRERAMRBEE, FEKE 1.5 7.8 6.21 5.75  5.40  4.95
j@i&ﬁﬁ%%ﬁ(l) > 005)0 E@E$,ﬁz1ﬁiﬁjﬁii 2.0 5.30 4.66 4.60 4.05 3.72
2.5 4.25 3.72 3.68 3.24 2.97

HRFFERA (N ) FHIERA 498 mg-kg™'o 3.0 3.54  3.10 3.07 2.70  2.48
HB AT REERFFAKESRNTLER 3.5 3.03  2.66 246 2.32  2.12

4.0 2.65 2.32 2.16 2.03 1.86

EHERMA(N,),7E 50 g Bf 8 0.1698 g, 5 1.061
gEHAM(x6.25); 7 100 g Bf A 0.1490 g, 5%
0.931 g ZH i 7E 150 g A4 0.1383 g, 5% 0.864 ¢
BEHR;E 200 g Bt R 0.1297 g,8,0.811 g &EH
s 7E 250 g Bf 4 0.1189 g, 80 0.743 g EAK . T
=, G R AR, AN R A KB 4R R AR E B R
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