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(D %)= [1— gigj ; } x 100
NHsN= 2. 6770+ 5.0427PL
, (n= 20, r’= 0.8633, P< 0.01)
U-N= 4.7831+ 19. 5836PL
SPSS (n= 20, r’= 0.5761, P< 0.01)
, GN NHs-N U-N
2 [ Hmol/ (g*d) ] [ Hmol/ ( g*d) |
2.1 [ Hmol/(g*d)], PL
1, (%  /d)
(P> 0.05), 2.3
(P< 0.01),
3 4, ,
2.2 (P<
2. , 0. 05) 3 ,
(P< 0.01), (Rl) (P< 0.01),
7 SGRy= - 0.1460+ 0. 7517In( Rl+ 1)
, . 83.20%. (r’= 0.890, n= 25, P< 0.01)
1% SGR,= - 0.3570+ 0.3237( Rl+ 1)
, (r’= 0.848, n= 26, P< 0.01)
: SGRw= - 0.1224+ 0. 5183RI— 0.0564Rl1
G-N= - 0.2499+ 52.5132PL (r2= 0.885, n= 26, P< 0.01)
( n= 20, r*= 0. 8660, P< 0.01) SGR4= — 0. 3181+ 0.9948In( RI+ 1)
1 ( + )
Tab 1 Ffect of ration level on digestibiliy in juvenile 7. sinensis (mean £S.E.)
(%) 1% 2% P
(%) 1. 1420, 0009 19210 14 3.58%0. 4 4.8x 1077
(%) 75.90% 1. 13 76.2210. 96 71. 471 1. 94 0. 059
(%) 85.49%6 61 81. 22%9. 51 78 05124 45° 0. 005
: Duncan 0. 05
«C )
2 ( + )
Tab. 2 Effect of ration level on nimgenous excretion rate in juvenileT’. sinensis (meanES.E. )
(%) 0 1 2 P
[Hmol/ (g d)] 4. 71%1. 05 12 11%0. 79" 2069t 1. 51° 38 70 £7. 49¢ 6 9% 1078
[Hmol/ (g* d)] 3.50%1. 16° 9. 44%0. 18" 15.29%0. 19° 24. 4% 1. 04" 225%10 °
[Hmol/ (g d)] 1. 21£0. 05 3. 40£0. 09 4.39%0. 17° 6 48t 0. 56¢ 217x 1075
[V (g d)] 31520 02 8 68003 12 52£0. 05 19. 35£0. 15 3. 6x 107 8
NH 5N/ (%) 74. 25£86. 05 71.92% 1. 64° 78 7410 77 83. 20 0. 67° 0. 0008
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3

(

* )

Tab 3 Ffect of ration level on specific growth rate in juvenileT. sinensis (mean £S.E.)

1% 2% P
0° 1. 01 0. 02 1. 80%0. 05° 323%0.19° 0. 0001
6 7 7 6
Wo( g) 290. 33£13. 06 289. 81118 53 289. 5618 12 312 69 £18. 20 0. 784
Wi(g 267. 46 £9. 05° 360. 11£21. 51% 425. 53 £37. 98" 539 05t 64. 44° 0. 0000
SGR, - 0. 14%0. 07" 0.39+0. 04" 0. 61 £0. 21° 0. 930, 24" 0. 0000
SGR & - 0. 34%0.03° 037001 0.77%0.25° 1. 07£0. 29 0. 0000
SGR,, -0 37%0.07 0.35%0. 10" 0.73%0 20° 1. 02%0. 30" 0. 0000
SGR . - 0. 15%0.20° - 0.33%0.27° 0.64%0 32° 0. 90%0 33" 0. 0000
:SGR,+ SGR4 SGR,  SGR.
4 ( * )
Tab 4 Effect of ration level on conversion efficiencies in juvenile T. sinensis (meantS. E. )
1% 2% P
1010 02" 1. 800 05° 3.23%0.19° 0. 0001
Ku( %) 38 62%1. 55 33. 3713, 88 28 18%2 17 0. 0235
Kal %) 20.58+2 91 27. 47 %4, 38 23. 63%7. 45 0. 614
Ky(%) 24.21%3. 07 31. 78 £4. 76 27. 551+9. 05 0. 645
Ke(%) - 16 5215 14° 25 01E5. 84 21. 46%7. 94" 0. 0001
Ky Ko K, K.
(r*= 0. 870, n= 26, P< 0.01) ,
SGRa&= — 0.5631+ 0.4147(RL+ 1) .
(r’= 0.778, n= 26, P< 0.01) (Maintenance Ration)
SGRa= — 0.3621+ 0.8809RI— 0.1352RI> )
(r*= 0. 896, n= 26, P< 0.01) ;
SGR,= — 0.3328+ 0.9706 In( RI+ 1) 0.25% ( )
(= 0. 871, n= 26, P< 0.01) 0.44% () 0.47%( ) 0.84%( )
SGR,= - 0.5662+ 0. 4023(Rl+ 1) 4 ’ » 2%
2 R Duncan
(r'=0.770, n= 26, P< 0.01) i 2%
SGR = ; 0.3817+ 0. 8777RlI- 0.1379RI (P> 0.05)
(r= 0. 899, n= 26, P< 0.01) 54
SGR .= - 0. 3948+ 0.8160 In( Rl+ 1) 5, ’
(r*= 0.515, n= 26, P< 0.01) (P< 0.05) .
SGRe= — 0.7052+ 0. 3839( R+ 1) ’
(r’= 0. 586, n= 26, P< 0.01) : 1%
SGR .= — 0.3197+ 0.3804RI + 0. 001RI’ ’ ’ 4 6% —
(r’= 0.586, n= 26, P< 0.01) 4.65% ; 2%
, 1% ;
(P< 0.01), 1% 2% , Duncan
(r’) SGR- R (P>
( 0. 005) , 0. 05)
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5 + )
Tab. 5 Effect of ration level on energy budget in juvenileT. sinensis ( mean £S.E.)
1% 2% P
ClV (dg] 89 392 08° 154.20%2 35 270. 19 £16. 00° 0. 0001
F/C 15 430 57 16 560 74* 19.74%1. 51" 0. 025
u/c 4. 56%0.01° 4 63%0 01" 4.6510 001° 0. 0001
G/C - 16 52%5. 14 25. 0l%5. 84" 21. 461 7. 04" 0. 0001
R/C 96.53%5. 33" 53.80%2 16° 54. 1512 67 0. 0001
A/C 80.01%0. 57" 78.81£0. 74° 75.61£1.51° 0. 022
G/A - 20. 6516 29° 31 731285 28 381+ 2 08" 0. 0004
R/A 121£7. 03 68.27+2 85° 71. 61 £2. 98" 0. 0004
A= C- F- U, (%)= 100x A/ C
Duncan , 2% dichthys dentatus )
(P> 0.05), , (10°C) ,
1% (P< 0.05); 2% ( 10—16C)
) (P )
> 0.05), 1% (- 20.65%); 67.9% ,
, 1% 2% , ,
100C= 19.74F+ 4.65U+ 54. 15R + 21. 46G , -
1004 = 28. 38G+ 71. 61 R (2000)
3.1 )
( , 1998, 199; ,1999) |
_ , (
(Brett e al, 1979; Jobling, )
1994) , :SGR= a+ b In(RL+ ,
¢) (Allen et dl, 1982; Singh @ al, 1985; Cui e al, (Malloy et al, 194)
1988), -
( Niimi et d, 1974; Smith e al, 1988; ( ,2003) ,
Matloy e al, 1994; Cui et o , 19, 1996, , , -
2000; Erich e al, 2003) s
(Cui et (2000)
d, 1994, 1996; Malloy et al, 1994) ,
Malloy . (1994) (Pa— .,  (Brett et dl, 1979; . 1989; Jobling, 1994)
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(2%) ,
10% —25%
(Weldh, 1968),
23.63% 27.55% 21.46%,
3.2
: (1999) (
80.50—110. 7lg) ,
25-35C 0.49%
1.19% 1.32%  1.13%, [k)/ (kg*d) ]

4.43 15.79 11.61 19. 25,
35.72% —50. 79%

\ ( 296. 60 —396. 09g)
(3.32%)
3.15—19. 35kI/ (kg* d) , ;
4.25% —
83. 20%, ( 1999)
(1999) | 31C

:100C= 5.66F+ 5. 90U
+ 32. 49R + 55. 966,

2 )

Brett (1979) ,

:100C= 27( F+ U)+ 44R+ 29G
:100C= 42( F+ U)+ 37R+ 206

B

( )

s , , 1994
(Iy— .
,30(4) :536—539] Niu C J, Zhang T J, Sun
RY, 1994. Energetic metabolism of juvenile soft-shelled

turtle ( Trionyx sinensis) (1) respiratory in water and
the relationship with temperature and body weight. Journal
of Beijing Normal University, 30(4): 536—539]
s , ,2000.
. ,31(5): 471—479
[Zhu X M, Xie SQ, CuiY B, 2000. Effect of ration level
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auratus gibelio. Oceanologia et Limnologia Sinica, 31(5):
471—479]
, ) , 1996.
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, 1989. .
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EFFECT OF RATION LEVEL ON ENERGY BUDGET IN JUVENILE SOFFSHELLED
TURTLE, TRIONYX SINENSIS

LEI St Jia, YE Sh+Zhou , HU Xian-Qin~
( Department ¢ Biological App lied Engineering, Shenzhen Polytechnic, Sherzhen, 518055)
" (Sherghen Ocean World Co. Lid ., Shenzhen, 518083)
“( Department f Biologicd Applied Engineering, Sherzhen Polytechnic, Sherzhen, 518055;
Fisheries College, Huahong Agrialdiure University, Wuhan, 430070)

Abstract
( Trionyx sinensis), a growth trial was conducted at 30 °C for a period of 56d. Initial body weights of the juvenile
were 296. 60 —396. Og. The turtles were fed with commercial diet, produced by Shenzhen Xinguang artificial diet
company, at four rations ranging from starvation level to ad libitum twice daily. ANOVA showed tha the specific
growth rae ( SGR) of we weight ( SGRw), dry mater ( SGR ), protein (SGRp) and energy (SGRe) were affected
significantly ( P< 0.01) by ration level. Regression analysis showed that the SGR increased quadraically with i

In order to investigae the effect of raion on growth and energy budget in juvenile softshelled turtle

creasing rations. The relationship between specific growth rae and ration level ( RI) could be expressed as
SGR,= - 0. 1224+ 0.5183RI— 0.0364RI* (r’= 0.885, n= 26, P< 0.01)
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SGR4= — 0.3621+ 0.8809RI- Q 1352RI>  (r’= 0.896, n= 26, P< 0.01)
SGRy= — 0.3817+ 0.8777Rl- 0. 1379RI’ (r2: 0. 899, n= 26, P< 0.01)
SGRe= — 0.3197+ 0. 3804RI+ 0.001RI’  (r’= 0.586, n= 26, P< 0.0l

Conversion efficiency for dry matter, protein and energy was highest at 2% ration group which were 27. 47%,
31.48 % and 25.01% respectively.

ANOVA shows that the effect of ration level on ammonia, urea nitrogenous excretion and the proportion of am-
monia excrd ion rate o total nitrogen excretion was significant ( P< 0. 01). Ammonia, urea and total nitrogenouse
xcretion rate increased along with inareasing ration, the ranges were 3. 0% —24. 64%, 1. 21% —6. 48% and
4.71% —38.70% from starvaion to ad lLibitum respectively. The range for the proportion of ammonia excretion to
total nitrogen excretion was 71. 92% —83. 20% . Regression analysis showed also the relationship between nitrogen
excretion [ Hmol/ (g* d) ] and protein intake rate (PL) (% body weight per day) could be expressed as

G-N= - 0.2499+ 52. 5132 PL (n= 20, r’= 0.8600, P< 0.01)
NHs N= 2. 6770+ 5. 427PL (n= 20, r’= 0.8633, P< 0.01)
U-N= 4. 7831+ 19.5836FL (n= 20, r’= 0.5761, P< 0.01)

G-N, NH3-N and U-N indicate general nitrogen, ammonia and urea excreion rae. The proportions of energy
intake allocated to various components of the energy budget were significantly affected by rations (P< 0.01) . The
proportion of food energy lost in fecal and nitrogenous excretion increased with increasing rations, the ranges were
15. 83% —19. 74% and 4 56% —4. 65% respectively, from starvation to maximum ration. The proportion of
metabolic energy to food energy was highest at a 1% ration level which was 96. 53%, while growth was highest when
the raionwas 2% whichwas 25. 01% . The energy budget equation for the maximum ration group could be expressed
as

100C= 19. 74F + 4. 65U+ 54 15R+ 21. 466G

This research shows that the nitrogenous excretion ra e had a linear inarease with increasing ration, while cor
version efficiency of energy was highest at the middle ration level (2%). Thus, for culture of the soft shelled turtle,
the ration should be adjusted to the middle level to retain high conversion efficiency and optimum water quality. The
equation expressing the relationship between ration and nitrogenous excretion rate could be used in water quality con
trol for the sofi-shelled turtle culture.

Key words Ration level, Juvenile Trionyx sinensis, Growth, Energy budget



