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2d 1, 5my/ L pH
7.7-8.0 1.4 SR = 100 % x (LnS-
, 0.5% OO LnS)/t, '3 (w)
(Dr) (P (B ;S
C ) (ki g) |
46.06% 4.95% 15.53K)/ g K( %) =100 % x /
1.3 30 , C=F+U+R+ G, :C
1% 2% 4% 5 , ( ) :F
> - 1 - ( ) ( ) iR
2d, ( 0. 001g) S G ( ) (
* , ) (© = x
lem, ( x ; (F) =[(100D) x
111 ) 10:00 C /100] X , D ,
17:00 ) 2h ) C : ‘U=
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’ (K/9g ; (9 =1
X - X
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Tab.1 Hfect of ration leve on goparent dgedihility in juvenile P. sinersis
+
Item
(mean+S.E.) Sgnificant
(%) 1 2 4 1.4x10° %
Ration leve ( %) SHtiaion
(%) 66.72 £2.9 72.56+4.31 73.55+1.60 65.68 +2.35 0.1091
Apparent digedihility ( %)
(%) 80.83+1.73° 80.40 +0. 85° 83.09+2.14° 71. 74+ 2.76° 0.0073
Apparent digedtihility of protein( %)
Duncan 0.05 Letters dter each va-

ue in the same row indicate results of Duncan s multiple conparions. Same superscript letters indicate ro dgnificant difference ( P > 0. 05) between ration levels

(same as beow) .
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(P>0.05), GN ,NHs-N U-N
(P<o0.01) , ¢ mol/ g- d) @ rol/ g- d)
, @rol/g-d) A (% /d)
, 4% ,
) 2, :
2.2
, (P<0.0D) ,
GN=3.6592 +49.1775AL (n=20,* =0.8716) , 55.83%,
NHzN = - 1.1239 +29. 59390 (n=20,r* = 0. 8964) 1% , 44.50 %
U-N =4.7831+19.5836R. (n=20," =0.6574) 55.09 %,
2 ( £ )
Tab.2 Hfect of ration levd on nitrogen excretion rate in juvenile P. snersis
(%)
Retion level ( %) 0 1 2 4 Stiation Sgnificant
@nol/g d) 18.81+1.20% 21.21+0.30° 30.93+1.43" 46. 48 + 3. 46° 65. 87 + 2. 32° 6.9x10°8
Generd-N excretion rate
@nol/ g- d) 10.57 +1.16% 9.44+0.18° 15.29+0.19° 24.64+1.04° 36.31+1.19¢ 2.25x10° %
AmmoniaN excretion rate
@ nol/ g d) 8.24+0.75° 11.77 0. 12° 15.64 0. 32° 21.83+0. 69 29.56 0. 92° 2.17x10° %
UrearN excretion rate
(/g d 15.85+0.35% 20.25+0.13" 28.07 0. 26° 40.56 % 0. 88° 56.17 +1.11° 5.7x10°8
Generd-N excretion(J/ g- d)
/ (% 55. 83+ 4. 05° 44.50 £0. 357 49.41+2.27™ 52.99+2.72% 55.09 0. 18° 0.0008
Armonial General-N ( %)
2.3 0.8314 ,n = 25)
SGRw= - 0.3836 + 0.9501Ln (R +1) (=
3 4, , 0.7993 ,n=25)
SGRdr= - 1.2695 + 0.8416 (R + 1)  (r* =
(P<0.05) 3 , 0.7631 ,n=25)
) SGRdr = - 1.8779 + 1.0795R - 0.0832R* (r*
Duncan , =0.9064 ,n =25)
4% SGRdr= - 0.8484 + 1.3218.n(R +1) (=
(P> 0.87932,n=25)
0.05, 4% SGRp = - 0.747 + 9.9524 (R + 1) (r* =
, (S&R)  0.8123,n=25)
(R) : SGRp = - 1.9143 + 1. 1460R! - 0.0043R? (12 =
: 0.9122 ,n=25)
SGRw= - 1.2428 + 0.5015 (R + 1) (r* = SGRo= - 1194 + 0.805.n (R +1) (P =
0.7552 ,n = 25) 0. 8684 ,n = 25)

SGRW = - 1.0473 + 0. 7134Rl - 0.0512R? (r?

SGRe= - 1.7503 + 1.0533 (R + 1) (r
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0. 7383 ,n=25)
SGRe= - 2.5872 +1.4014R - 0.1105R? (r?
0.8844 ,n = 25)

SGRe= - 1.2484 + 1.6732An(R +1) (f* =
0. 8675 ,n = 25)

3 ( * )

Tab.3 Hfect o raion levd on gedfic gonth rate in juvenile P. snends

Ration level Sarvation 1% 2% 4% Stiation Sgnificant
Nurmber 5 5 5 5
Wo(9) 30.97+4.43 40.45+2.96 30.54%4.19 44.22£2.05 42.9%6+7.16 0.9301
Wi (g) 33.93+3.78° 48.30+3.847 63.43+7.83% 98.11+8.79° 101. 79+ 28.81° 0.0081
SGRw - 0.29+0.02° 0.26 £0.02° 0.93+0.01° 1.38%0.16% 1.41+0.19¢ 0.0001
SGRdr - 0.80+0.04° 0.25+0.06" 1.00+0.07° 1.52+0.15° 1.62+0.21° 0.0001
SGRp - 1.15£0.05° 0.08£0. 06" 0.88+0.09° 1.300.25% 1.59+0.19¢ 0. 0001
SGRe - 1.25£0.13° 0.19+0.84° 1.38%0.09° 1.46+0.27° 1.89+0.21° 0. 0001
SGR ,SCGRW SCGRdr SGRp  SGRe SCR is ecific gowth rate.

The gecific gowth rate of wet metter ,dry metter ,protein and energy are expressed as SGRw ,SGRd ,SGRp and SGRe ,repectively.

4

( t )

Tab.4 Hfect o ration levd on converdon dficenciesin juvenile P. sinensis

Desgned ration 1% 2% 4% Stiation Sgnificant
(%) 1.64+0.02° 2.54+0.08° 4.19+0.24° 5.96+0.18° 0. 0001
Red ration( %)
FCE FCEw 16.24 +3.71% 36.31+3.03° 29.53£5.63° 25.82+£3.18% 0.0235
(%) FCEdr 1.15+0.87% 11.51+1.07° 17.40 1. 86° 21.73+3.18° 2.92x10°®
FCEp 5.40+2.12% 21.47 £2.43 20.85+3.73° 15.50 + 2. 85% 0.0161
FCEe 4.89+6.45° 28.10+ 5. 80° 16.05+7.19° 17.76 £6.08" 6.83x10°*
K JKw Kdr Kp  Ke FCE isfood converson dficiency. The converson

dficiency of wet metter ,dry metter protein and energy are expresed as FCEwv ,FCEd ,FCEp and FCEe ,reectively.

(P<0.01) ,

(Maintenance ration)

1.67 % ( ) 2.07 % ( )
2. 00 %( ) 2.24%( )
2%
,Duncan

, 4%
(P>0.05) ;1%

2.4
S, :
(P<0.01) ,
(P>0.05) ; 1%
, , 2.84%—4.08 %;
2% 1%
4% ;
1% 2 % 4 %
(P>0.05)
Duncan 4%
, 4%
(P<0.05) , (P>
0.05) ;2% 1%
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4% (P>0.05) ; 100C=6.84F +2.64U + 72. 76R + 17. 76 G
1% 2 %
100A =19. 62G+ 80. 38R
5 ( * )
Tab.5 Hfect of ration level on energy budget in juvenile P. sinends
Ration level 1% 2% 4% Satiation Ygnificant
3/ d-g 119. 60 + 30. 362 185. 84 + 5. 662 291. 28 + 7. 76° 411.22 +5.37° 2.67x10" 2
Energy intake
FC 4.81+0.47% 5.00+ 0. 60% 4.20%0.29° 6.84+1.28" 2.93x10°°8
u/C 4.08+0.01¢ 3.36+0.14° 2.84+0.03° 2.64+0.001% 2.59x10°°
gc 4.89+6. 452 28.10 + 5. 80° 16.05 +7. 19° 17.76 + 6. 08" 6.83x10"*
R/ C 86.22 +6.07° 63.54 + 5. 292 76.91 + 6. 50° 72.12+6.94° 3.34x10"*
91 11 +0.65% 91 64 +0. 83% 92. 96 + 2. 02° 90.52 + 2. 09° 0.1147
Asdmilated dficiency
A The ratio to assmilated energy
GA 5.37+7.03% 30.66 +6.14° 17.27+7.51° 19.62 + 6. 75° 0. 0004
R A 94.63+7.03° 69. 34 +6.14% 82.71+7.52° 80.38 6. 75" 0. 0004
A=CFU, (%) =100 x A/ C. Assnilaed energy(A) = CFU ,Asdmilaed dficiency( %) =100 x A/ C.
3 1
3.1 67.9%,
[3,6,7]
) (P<0.01) ,
:SGR=a+bn(R +c) ,
) [12,13]
’ 2 % ’
, (' Ctenopharyngodon iddla) ( Aci penser [1.22]
transmontanus) , ,
Maloy [*® ( Paralichthysdentatus) . N
, (10 ) ., 2% (
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43 %) ,
10 % —25 % ,
21.73% 15.50% 17.76 %,
3.2
31 , (
94. 47 —98. 119) 1.32%:
2535
32.49 % —52. 41 %, 31
: 30
2.54%, 185. 84 (KJ/ kg- )

:100C = 5.00= + 3.36U +

63. 54R + 28. 10G, ,

16:00

31

Brett

1
1 1 1
22:00 . 6h
, 48h
,  48h
2 2h .
6%,
(1.32%) ;
., FHC ,

:100C=27(F+U) +44R +29G
:100C=42(F+U) +37R+20G
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EFFECT OF RATIONL EVEL ON GROWTH, NITROGENOUS EXCRETION AND ENERGY
BUDGET IN JUVENIL E SOFT-SHELL ED TURTL E, PELODISCUS SINENSIS

LEl 9-Jia", YE Sh- Zhov? and HU XianrQin*
(1. Department d Biocenginesring, Sherzhen Poytechnic. Sherzhen  518055; 2. Sherzhen Ocean World Ltd. Co. , Sherzhen  518083)

Abgract :The 56-day growth trid was conducted a 30 to invedigate the dfect of retion level on gronth ,nitrogenous excretion
and energy budget in juvenile soft-shelled turtle( Peodiscus sinensis) . Juvenile turtles(28. 66 —53. 37¢g) were fed commercid diet
(Sherzhen Xinguang Feed conpany) at five different levels ranging from sarvation to ad likitum twice daily. The resuts showed
that gecific gronth rate(SGR) of wet weight (SGRw) ,dry metter (SGRdr) ,protein(SGRp) and energy (SGRe) was dfected s gnifi-
cantly( P <0.01) by ration level . Regresson andlys s showed that the SGR increased quadraticly with increasing ration. The rla
tionship between pecific growth rate and ration level (R) could be expressed as the equation bellow :

SGRw= - 1.0473+0.7134R- 0.0512R*  (r*=0.8314,n=25,P<0.01)

SGRdr = - 1.8779+1.0795R - 0.0832R*  (r*=0.9064,n=25,P<0.01)

SGRp = - 1.9134+1. 1460R - 0.0943R*  (r*=0.9122 ,n=25,P<0.01)

SGRe= - 2.5872 + 1. 4014R +0.1105R®>  (r*=0.8844 ,n=25,P<0.01)
Feed dficiency in wet weight ,protein and energy was highes at 2 % ration ,which were 36 31 % ,21. 47 % and 28. 10 % regpec-
tively. The dfectsof ration levd on amnonia ,urea nitrogenous excretion and the proportion of amnonia excretion to tota nitrogen
excretion were dgnificant ( P<0.01) . The urea and tota nitrogenous excretion rate increased with increasng ration ,and ranged
8.24 —29.56 ( mol/ g- d) and 18. 81 % —65. 87 % (U nol/ g- d) from garvation to ad libitum, regpectively. Amnonia excretion
rate and the proportion of amnonia excretion to total nitrogen excretion at darvation were higher than that of 1 % and ranged
9. 44 —36. 31{ nol/ g d) and 44. 50 % —55. 09 % ,respectively. Regresson andys's showed that the relaionship between nitro-
gen excretion nol/ g d) and protein intake rate(R.) ( %body weight per day) could be expressed as:

GN = 3. 6592 + 49. 1775 (n=20,”=0.8716)
NHsN = - 1.1239 +29.5939R.  (n=20,r* = 0. 8964)
U-N = 4. 7831 + 19. 5836 (n=20,? =0.6574)

where the GN ,NHs-N and U-N indicate generd nitrogen ,ammonia and urea excretion rate regpectively. The proportionsof energy
intake dlocated to various components of the energy budget were sgnificantly dfected by ration( P < 0. 01) . The proportion of
metalolic energy to food energy was highes a 1 % ration level which was 86 22 % and lowes a 2 % which was 63. 54 %. the
proportion of growth changes was highes a 2 % ration level which was 28 10 %. The energy budget equetion for the garvation
group could be expressed as:

100C=6.84F +2.64U + 72. 12R + 17. 76 G
where C,F.U ,Rand Gis
The results showed thet the nitrogenous excretion rate increased with increasng ration linearly while converdon dficiency of enr
ergy was highegt at lower ration level (2 %) . In condusion ,the beg ration level for juvenile soft-shelled turtle culture is 4 % be-
cause the turtle has higher gecific gronth rate ,converson dficiency and rdatively lonver nitrogen excretion rate.

Key wor ds :Energy budget ; Qowth ; Retion ;Juvenile Pdodiscus sinensis



