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40W , 8: 00—20: 00 , 24h, ,
1.2 ( Gyprinus capio var. jian) 25 ( ) 3
( Carassius auratus gibelio) , 3 ( 9 ),
, 70C ,
30d , 55d, 9:00 15: 00 , 1h
1 , ,70°C ,
, 2 —3mm, 6 1
60C 4°C [Q(Low quali- , 1h ,70C
ty) » HQ(High quality) , 11:00  16:45 ,70°C
1 , 24h
1 , 5—10 ,70C
Tab. 1 Fomulation and chemical composition of experimental diets ,
Ingredient s Content( % in wet weight) 1.3
1Q HQ (%) (%) (J/mg) .
Soybean meal 33.69 000 (%) (k/g) ,
Fishmeal  ( Russia) 14. 60 5578 Cr0s 105C
Wheat 40. 11 3495 ; (Perkin Elmer 2400, Perkirr Elmer
Plant oil 2.54 0m® Corporation, Connedicut, U. S. A.) ;
Viamin prenix! 2.27 22 Phillipson ( Phillipson microbomb calorime
Mineral premix2 5.33 55 ter, Gentry Instruments Inc., Aiken, U. S. A.)
Choline chboride 0.45 045 : Bolin Cr,0;
Chromic oxide 1.00 100 1.4 Cx= Gn+ En+
( ) Chemical composition( in dry matter) Fv= Av+ Fy, Cy (mg/g/ d) , Gn
Dry matter( %) 93.36 93 46 (mggd), Fy (mg/g/d), Ex
Crude protein( %) 33.91 45 %9 (mg g/ d) , Ax (mgf g/ d)
Crude lipid(%) 2.41 2R C= G+ R+ F+ U,
Ash( %) 12. 64 16 37 A= G+ R, C (Jg/d),
Gross energy( J mg) 16.03 17. 03 (g) (Jg) e i
;1. (g 100g ): A, 5501.U.; 3 F ,
D;,1001.U. ; E,51U.; K1 L5 , 10 F= C(1- De), De , De= 100~
02 2 ' -5 005,05 100G, Ny (N * Cy), o Cr, 03
Be-2 ,(1g(’);1(1)g 0 ) . 15 , G2 Cr203 , N1
,25; ,32% , 20; 2.5, , , N ;U
3.5; ,0.353; ,0162; ,0. 031; ,0 001; 7 , U= 24. 83(Cx
,0.003; ,0.45 CR- G: R ’ ’

Vitamin premix(in ¢ 100g premix) : vianin A, 550 1.U. ; vianin Ds,
100 I.U. ; vitamin E, 5 1.U. ;viamin K, 1; choline,55; niacin, 10; ribofle
vin, 2; pyrdoxine, 2; thiamin, 2; D- calcium pantothenate, 5; biotin, 0. 0l;
folacin, 0.5; vitanin B},,2; ascorbic acid, 10; inositol, 10.

Mineral prenix(in g 100g premix): NaCl, 1; MgSO,*7H,0, 15;NaH, PO, *
2H,0,25; KH,PO,,32; Ca(H,PO,), H,0, 20; FeC4H;0,* 5H,0, 2.5;
CeHi0CaO¢® 5H>0, 3. 5; ZnS04* TH,0,0. 353; MnS04°4H,0,0. 162;
CuSOy4* 5H,0,0. 031; CoCly* 6H,0, 0. 001; KIO;5,0. 003; cellulose, 0. 45.

R= C- G- F-U"™ A

(Duncan’ s procedure)

Statistica Version 5.0

2.1
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217

2
Tab.2 Initial body weight,finial body weight and specific grovth rates

( * )

in Jian cap and Ghbel carp fed diets with different qualiy(mean£S. D.)

Diets Fish strain W, (g) W, (g) FR(% B.W./d) SGR( %/ d)
+ + a + X
LQ 5.82X0.05 11 46X0.22 2.3910. 04 L340 o0
Jian cap
+ + a + Ya
5.61x0.18 9.97x0. 66 2.01x0. 18 L osto 18°
Gibel carp
+ + b + X
HQ 5.77x0. 06 14 78T0.43 2.28X0. 14 17120 05"
Jian cap
+ + X + Y
5.58x0.17 13 75X 1. 60 2 59x0.03 1630 15
Gibel cap
ANOVA ( P-value)
Overall 0. 0007 0 0022 0. 0003
0 Diet 0.0001 Q0 0099 0. 0001
Fish sran 0.0398 Q0 4632 0. 088
X Dietx Fish strain 0. 6812 0 0010 0. 4538
Duncan X.V) : (a.b)

Superscripts after means shoved the result of multiple range test ( Duncan’ s procedure). Different capital letters

(X,Y) showed significant differences between fish srain for each diet while different litter letters(a,b) indicate significant differences between diets for each srain.

FR: ration level= 1001, 2" (W + W, )~ L.
SGR( %]/ d) : specific growth rate i wet weight= 100(LnW,— LW )/t.

(P> Q) ,
(P< 0.05)
2.2
3 , ,
(P> 0.05),
(P< 0.05);
(P < 0.05),
(P> 0.05);
(P> 0.05), ,
(P< 0.05);
(P< 0.05), ,
(P> 0.05)
4 2 2
(P< 0.05) ,
(P> 0.05)

(P< 0.05),

(P> 0.05)
2.3
5 , )
(P> 0.05), ,
(P< 0.05);
(P>0.05);
(P<0.05);
, (P< 0.0),
(P> 0.05)
6 , ,
(P< 0.05); ,
(P> 0.0)
(P< 0.05)

?
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( P< 0.05)
3 ( * )
Tab. 3 Uptake nitrogen, faecal nirogen, excretion nitrogen, growth nirogen and absorption nitrogen of Jian carp and
Gibel cap fed diets with different quality (meanS. D.)

Diet Fish strain Cy(mg g d) Fy(mg g d) Ey (mg g d) Gy (mg g d) Ex(mg ¢ d)
+ + + %
Q 1.97X0. 08 0 09x0.02 1.55T0 02 0 34%0.05 1. 88%+0.06
Jian carp
+ a + + a + /
L H¥TO0.15 0 09x0.01 1 41X0. 14 0.44x0.01Y 1. 8540 14
Gibel carp
+0,07% + +0 05 +0 03"
HQ 1.98 0. 07 Q0 08 x0.00 1.46T0 05 0.44T0 03 1.90%0. 07X
Jian carp
+0, 15Vb + +0, 11 + )
222x0.15 0 B=x0.01 1. 66 0. 11 0.48=x0. 06 2 1420, 157
Gibel carp

ANOVA( P value)

Overall 0 0671 0. 6852 Q 0515 0. 0154 0. 0544
Diet 0 0696 0.209 Q0 1668 0. 018 0. 0518
Fish strain 0 1640 0.779 Q 595 0. 0155 0. 1617
X Dietx Fish strain 0 0824 0.9793 Q0 0153 0. 2553 0. 7558

2 Annotation is the same as Tab. 2

4 ( + )
Tab. 4 Nirogen budget of Jian carp and Gibel cap fed diets with dif erent quality (mean=%S. D.)

/ / / / /
Diet Fish strain FyCy(%) EyCy(%) Gy Cy(%) EyAy (%) Gy Ay (%)
+ Xa Xa Xa
LQ 4.51=X0.69 78.39%2 50 17.10%1. 9 82 9£2.01 17 91 £2. 01Xa
Jian carp
+ + Y + Y + ¥
4.73X0.68 72. 60X 1 64 22.67x1. 66 76 20 1.70 23 0+ 1. 70"
Gibel carp
+ —+ b + b =+ b
HQ 4.10X0.33 73 90x0.51 2. m0x0 77 77.06 0. 73 22,9440, 73"
Jian carp
+ + + +
3.75X0. 56 74. 612 08 21. 58 F1. 68 77.58T1.84 20 p+1.84
Gibel carp
ANOVA( P- value)

Overall Q0 2426 0. 0239 Q0 0079 0. 0097 0. 0097
Diet 0 0698 0.2873 0 0629 0. 906 0. 906
Fish strain 0 8365 0. 0451 00193 0. 223 0. 223
X Dietx Fish strain 0 4284 0.0146 Q0 0095 0. 0098 0. 0098

2 Annotation is the same as Tab. 2
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5 ( * )
Tab.5 Food energy, growth energy, md abolsm energy, faecal enagy, excrdion energy and
assimilation of Jian carp and Gibel carp fed diets with different qualiy (mean£S D.)
Diet Fish strain C(J ¢ day) G(J ¢ day) R(J Pday) F( Pgday) U ( Pday) A( PPday)
; a ; Xa Xa ' .
Q 5921127 23150 1141697 31 24™ 3%1127 18199 419%7? 562 381367 0153 5081817 18192¢
Jian carp
; a ; Ya Y a a
582197 43181* 1651857 4156 3321517 38148" 49567 14125 351047 3141 498362 39 (7
Gibel carp
b b b b X
HQ . 4621057 17131 1381357 8177° 2640 347 18 80 211047 1167 36327 1123 4041697 15161
Jian carp
. b ; b ; b ; Yb
5181047 34105 1431347 10181 3111487 23156 21157 3146 411077 26 454 27 313
Gibel carp
ANOVA( P2value)

Overall 0L 0030 01 0003 010023 0l 0005 010515 01 00
Diet a1 0007 01 8973 010012 0 3481 01 1667 010018
Fish strain 2318 01 0002 016012 7116 01 59% 01 2549
@ Diet @ Fish strain 0 1096 01 0007 010078 0l 0035 01 1535 01 0981

2 Annotation is the same as Tab. 21
6 ( ? )
Tab. 6 Energy budget of Jan carp and Gibel cap fed diets wih diferent quality (mean? S. D.)
P P P P P P
Diet Fish strain GPC( %) RPC( % ) FPC( % ) UPC( % ) GPA( % ) RPA (%)
LQ . 191397 0198% 661507 0158% 71587 01 72° 61487 0121% 22567 1102 0y 1ok
Jian carp
; Y ; v ; a Ya ; \4
281547 1182 5697 3129 81507 2136 61007 01 13 331407 2150 66,607 2150"
Gibel carp
Y1 b b b
HQ - 291987 2139 5711607 2 16 4557 0135 71862 0007 341227 2163 651787 21 3P
Jian carp
Y v b ; b y b v
271677 1100 601117 1147 4297 0171 71937 0L 22 31527 1130 68432 1130
Gibel carp
ANOVA( P2value)

Overall 0L 0002 01 0020 010083 0L 0000 01 0003 01 0003
Diet 0010 01 0454 010013 01 0000 010028 01 0028
Fish strain 0L 0073 01 202 016749 0L 0667 01 0076 01 0076
@ Diet @ Fish strain 0 0003 010011 014518 o 0221 01 0004 01 0004

strain
2 Annotation is the same as Tab. 21
4187%, 19172%; Carter

. 1
Cui " R

[11]

B

319% ) 610%,
1216% ) 1817%:
318% ) 616%
3175% ) 4173%,

[12]
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, 6100% ) 7193%, Cui '
( 317%  316%) t
(3121%) ,
B% ) 5% "™, ,
Cuai [
TN25%  81121%, 19139% ) 29198%,
@143%  7853%, Catr " 56196% ) 66190%,  Cui
1313% ) 5619%( ): 3201% 3317%, 5416%  5212%) 1
, (20172% ,63174% )
8218% ) 8418%  6911% ) 7112% ™Y, i
[2]
50120% 78170% , SDA ,
72160% ) 78139% ( )s
76120% ) 82109% ,
8% % 0 |
s [ 1] CuiY,WangS, Liu X e al.Nirogen budgets of young grass carp fed
Carter [11] on plant or animal diets[ J]. Progress in Natural Science ( China),
| 1991, 1: 466) 469
[ 2] LiJ,Xu SH, XueY P. Effect of ration levels on nirogen budget in
’ (13 Jjwenile black porgy ( parus macocgphalus) [ J]. Ocearologia et
) ’ Limnologia Sinica, 1998, 29(4):368) 373.[
. 022 : 1 , 1998,
ino Chen'"” , 29(4):368) 373]
[ 3] SunY,Zhang B,Guo X W et d .Effect of food Fish strain on energy
’ ’ budget of Pneuwmatphorus japonicus| J]. Marine Fisheries Research ,
’ ’ 1999, 20(2) : 96) 100. [ L1
> 1 ,1999, 20(2) :96) 100]
P ) [ 4] SunY, Zhang B, Tang QS. Effeds of tation level and food Fish strain
s on energy budget of Sabastodes fuscescens|[J]|. Marine Fisheries Re2
search, 2001,22(2):32) 37. .
1 ,2001, 22
’ (2):32) 37]
’ ? [ 5] Cui, Y, Liu J. Comparison of energy budget anong six teleost®
s ) Growth rate and energy budget[J]. Comparative Biodemisiry and
, 1% 717% """ Physiology , 1990, 97A:381) 384
, 429%  8150%, Cui 13 [ 6] Zhang J S, Sun X Y. Biengineering breeding technique and the var2
( 916% 101 5%> [17] ety charaderistics of Jian carp, Gyprinus capio Var. jian[ J]. Mode2
(12132%) m Fisheries Information, 1997, 12(3): 20) 24. [
|18 1 , 197,
, 112% ) 12% B2 12(3):20) 2]
. 440191 )
afield 6 618%, Bret Gro2 [ 7] JangY G, Liang S C, Chen B D et d. Biobgical effect of heterol@
Ves[IS] 7% gous sperm on gynogenetic offspring in Carassius auratus gibelio J] .
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COMPARATIVE STUDIE ON NITROGEN BUDGET AND ENERGY BUDGET

OF JIAN CARP ( CYPRINUS CARPIO VAR. JIAN) AND GIBEL CARP
( CARASSIUS AURATUS GIBELIO ) FED DIETS WITH DIFFERENT QUALITIES

YANG Yar20u'*2, CUT Y2Bo?, XIONG Bang2Xi', YANG Yur2Xia®, XIE Sho2Qi
(11 Fisheries College, Huehong Agricuture Unwersity , Wuhan — 430070; 2 State K ey Laboratory f Freshwat e Ecology and
Biotechnology , Institute of Hydrobiology , The Chinese Academy o Sdences, Wiuhan 430072)

Abstract: A 552day growth trial was conducted to investigate nitrogen budget and energy budget of Jian carp ( Gyprinus
carpio var. jian) and Gibel carp( Carassius auratus gibelio) fed diets with different quality. Low quality diet (LQ diet) and
high quality diet (HQ diet) were tested. 1Q diet contained 33. 91% dietary protein which is mainly from soybean meal
while HQ diet contained 45. 59% dietary protein which is mainly from fish meal. The initial average body weight of fishes
was from 5. 58¢g to 5. 8g. The trial was carried out in a system consisting of 12 sel2circulation fiberglass tanks ( volume:
320L) with conical bottoms. During the experiment, dechlorined tapwater was added into each tank at the rate of about
500mIBnin. Dissolved oxygen was maintained above 6mgPL, ammonia below 0. 15mgPL. and the temperature 287 le .
The photoperiod was 12hL: 12hD with the light period from 8: 00 to 20: 00.

The results showed that, when fed LQ diet, nitrogen intake was not significantly affected by fish strains while recovery
nitrogen for growth in Jian carp was lower than that in Gibel carp. When fed HQ diet, nitrogen intake in Jian carp was
lower than that in Gibel carp, while recovery nitrogen for growth was not significantly affected by fish strain. For Jian
carp, nitrogen intake was not affected by diet quality, while recovery nitrogen for growth of fish fed HQ diet was higher
than that fed 1Q) diet. For Gibel carp, nitrogen intake was higher in the fish fed HQ diet than tha fed [Q diet while recov2
ery nitrogen for growth was not affected by diet quality.

There was no significant difference in food energy intake and assimilation energy in two fishes while growth energy in
Jian carp was lower than that in Gibel carp when fed 1 diet. There was no significant difference in food energy, assim2
lation energy, growth energy and metabolism energy between two fishes when fed HQ diet. For Jian carp, food energy, a
similation energy, metabolism energy and faecal energy were lower while growth energy was higher when fed HQ diet than
that when fed 1Q diet. For Gibel carp, food energy, growth energy and faecal energy were lower when fed HQ diet than
that when fed 1Q diet while assimilation energy and metabolism energy were not affected by diet quality.

Nitrogen budget and energy budget were significantly affected by both diet and fish strain. When fed LQ diet, the
proportion of food nitrogen and energy deposited in growth in Jian carp was lower than those in Gibel carp while the prop2
ortion of excretion nitrogen, excretion energy and metabolism energy in Jian carp was higher than those in Gibel carp.
There was significant difference in nitrogen and energy budget in two fishes when fed HQ diet. In Jian carp, nitrogen and
energy budget was significantly affected by diet quality. The proportion of growth nitrogen and growth energy was signif
cantly lower when fed 1Q diet than that fed HQ diet while the proportion of excretion nitrogen, faecal energy and me2
tabolism energy when fed 1.Q diet was significantly higher than that fed HQ diet. Nitrogen and energy budget in Gibel
carp was not affected by diet quality.

In conclusion, when fed 1Q diet, the utilization of nitrogen and energy in Jian carp is poorer than that in Gibel carp.
Compared to Gibel carp, the utilization of nitrogen and energy in Jian carp is more affected by diet quality.

Key words: Jian carp; Gibel carp; Nitrogen budget; Energy budget; Diet quality



