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Study on the optimal levels of energy, crude protein
and essential amino acid model of diets for growing turtle

He Ruigio  Mao Xueying' Wang Yulian Ma Libaol
(Huahong Agricultural University, Wuhan 430070 )
( Department o Animal Science and Technology, H ebei Agricultural University, Baoding 071001 )"

ABSTRACT Using two— factor, five— level, orthogomal regression rotational combination design, 170
turtles with an average initial weight of 150g, were randomly divided into 17 groups (one control and 16
treatments) in feeding trial for 60d to study the optimal levels of energy, crude protein (CP) and essential amino
acid (EAA) model. Average daily gain (ADG) of group 9— 16 (2.22¢/d) was significantly higher (p< 0. 01)
than those of the others, and 60. 87% higher (p< 0. 01) than the control (1. 38¢g/d). Compared with the control
and other treatments, FCR of group 9- 16 was 1.43, 27.41% and 12. 27% — 45.00% lower, respectively. It
is concluded that the levels of energy (16.28MJ/kg), CP (42.49%) and EAA model of the ninth diet were
suitable to nutrient requirement of grow ing turtle. There was a strongly positive correlation between RNA to DNA
ratio of turtle muscle and nutrient level and daily gain.
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Tab. 1 Table of two factor, five level, binary quadric orthogonal regression rotational combination design
X,(CP%) X,(GE Meal/ kg)
Number Code Level Code Level

1 1 47.8 1 4.22

2 1 47.8 -1 3.38

3 -1 37.2 1 4.22

4 -1 37.2 -1 3.38

5 1. 414 50.0 0 3.80

6 - 1414 35.0 0 3.80

7 0 2.5 1.414 4.40

8 0 2.5 - 1414 3.20

9 0 2.5 0 3.80

10 0 2.5 0 3.80

11 0 2.5 0 3.80

12 0 2.5 0 3.80

13 0 2.5 0 3.80

14 0 2.5 0 3.80

15 0 2.5 0 3.80

16 0 2.5 0 3.80
1.3

Im X Im X 0. 9m 17 s s

4~ 6me/ L, <. 0,10mg/ L,
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< 4mg/L,pH =7.2~ 8.0, 27.5~ 31.0°C, HORIBA F
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RNA  DNA 1 BASIC
2
2.1
(CP) (GE) (CF) (EE)

(NFE)  (Ca) (P), 2
2 ( )
Tab.2 Content of proximate nutrient in diet (air dry basis)

CP(%) GE*(MJkg~1) CF(%) FE (%) NFE(%) Ca(%) P(%)  NFF/CP  PF/ AF*

1 47.73 17.61 0.20 9.51 2. 17 3.8 1.70 0.42 0.36
2 47.76 14.31 0.90 3.69 5.2 3.8 1.72 0.53 0.5
3 37.50 17.70 0.96 8.06 30. 41 3.8 1.71 0. 81 0. 81
4 37.40 14.10 1.22 4.11 .47 3.8 1. 74 0.92 1.01
5 49.70 15.98 0.15 5.37 21. 50 3.8 1.75 0.43 0.36
6 35.10 15.94 1. 40 7.13 33.91 3.8 1.78 0.97 1.03
7 42.48 18.45 0.51 11. 01 2. % 3.9 1.79 0.55 0.49
8 42.52 13.47 1. 80 3.92 9. 12 3.8 1. 74 0.68 0.4
9 42.49 16.02 0.84 5.12 .77 3.8 1.76 0. 67 0.5

40. 56 15.32 L. 58 4.23 3.6 3.9 1.52 0.78 - -

Mcal/ kg MJ/ kg 4. 184 ; PF/AF
CP GE

2.2



3
Tab.3 Average daily gain (ADG) of experimental turtle

(¢ ) (g/ ) (g/ ) (%) (g/ . )
1 150. 30X 1. 05 260. 8711. 4 110.57 0. 98 73.57%0. 2 1. 84%0.05 cC 1.70
2 152. 67X0. 67 256.30%0. 78 103.63 £0. 64 67.8810.53 1. 73%£0.06 dD 2.16
3 151. 000. 80 268. 00+0. 2 117.00%0. 78 77.48%0. 47 1.95%+0.07 bB 1.63
4 151.40%0. 48 215.00%1. 33 63.60t1.02 2.0110.60 1.06%0.04 iH 2.60
5 153.20%£0. 75 232.6010. 72 79.40%0. 80 51. 83£0. 58 1.32%0.04 {F 1.98
6 149.10%1. 93 224.30%1. 31 75.20%£1.23 30.4%10. 62 1.25%+0.05 G 2.49
7 150. 800. 56 238.40%0. 70 87.60%0. 68 58.0010.43 1.4610. 4 eE 1.78
8 150. 65+0. 87 230. 4010. 2 79.75%0.93 52.4910. 54 1.33%£0.05 fgFG 2.32
9 150. 10t 1. 15 283.50%1. 05 133.40%1. 12 88. 87F0. 61 2.21%0.07 aA 1.43
10 151.20%1.32 283.26%1. 16 132.06 1. 09 87. 4 10. 49 2.20%0.06 aA 1.44
11 149. 80%0. 87 279.34%0. 8 129.54 0. 92 86.48+0. 2 2.16%0.07 aA 1.44
12 150.90% 1. 35 287.34%1. 4 136.44%1. 04 0. 4210.53 2.27£0.08 aA 1.44
13 152.10£0. 56 286. 8010. 71 134.7010. 83 88.56%0. 58 2.25%0.07 aA 1.42
14 152. 80£0. 82 283. 4810. 8 130.68 10. 87 85.2%0. 65 2.1810.06 aA 1.41
15 149. 4010. 46 281.0410. 51 131.6410. 54 8. 110. 57 2.19£0.07 aA 1.41
16 150.50%1. 25 285.98%+1. 4 135.68 £0. 63 2.75%0. 52 2.26%0.06 aA 1.42
150. 70X 1. 04 233.50%1.23 82.80%1.27 4. ut0. 67 1.38%0.05 fF 1.97
a= 0.05 s a= 0.01
3 , 9 9~ 16 2. 22g, (P< 0.01),
9~ 163127 8564 9~ 16 3127
(P< 0.01);8 5 (P>0.05);6 4 (P< 0. %)
2 2 2
" 9~ 16 9 3 ,
. (9~ 16 ), (L)
(3 ). (2 ) ; (7 ),
(5 ) (6 ) (8 ) ; (4 )
s Y, X1 X2,
X1X2 ,
Y= - 66.604+ 1.521X1+ 18.491X2— 0.087X1Xe— 0.014X1— 19X2 R= 0. 9434 , (p< 0.01)
Y= 58.372- 1.136X;— 16.313X2+ 0. 057X X,— 0. 011X12+ 1.74X22 R= 0.9830, (p< 0.01)
, ( ) . Xi(CP)=
42.79(% ), X2( GE) = 16.28(MJ/ kg) , , 9~ 16
2.3 FAA 7 7
1~ 9 1~ 16 AA , 1o~y



50 24

4 EAA
Tab.4 EAA model for diet and turtie body

9~ 16 EAA 9 EAA
(%) Ly 100 (%)  Lys 100 (%)
Thr 4.43 6. 2 2.51 63.71 2.61 +0.10
Val 4.58 8. 46 2.57 75.56 2.70 -0.13
Met 2.33 4.8 1.32 33.50 1.37 +0.0
Tle 4.65 ®. 51 2.62 66.50 2.57 -0.0
Leu 7.65 114. 35 4.61 117. 01 4.51 -0.10
Phe 4.25 63.53 2.61 66.24 2.51 -0.10
Lys 6.69 100. 00 3.94 100. 00 3.94 0
His 2.36 35.28 1. 08 27.41 1.39 +0.31
Arg 5.72 8. 90 3.49 88.58 3.37 -0.12
s I~ 8 1~ 8 EAA
4 .9 EAA EAA
EAA , , EAA
EAA « » [13 14]
2.4 RNA/DNA
RNA/DNA =
3 RNA/DNA 5
5 RNA/ DNA
Tab.5 The relationship between muscle RNA/DNA and daily gain
1 2 3 4 5 6 7 8 9 -
RNA/DNA 2.06 2.47 2.53 2.72 3.08 2.73 2.53 2.76 2.8 2.8
RNA/DNA 4.98 3.98 3. 46 2.31 3.72 2.0 3.81 2.96 5.64 5.63
(g) 1.84 .73 1.% 1.06 1.32 1.2 1. 46 1.33 2.2 2.21
5 , RNA/DNA " ,
RNA/DNA , : Y= ~ 0.4813+ 2. 8788X, r= 0.9315
: (p< 0.01) , RNA/DNA
s : Y= — 151.567+ 3.44X;+ 41.059X,+ 0.208XX,— 0.
049X1- 6. 355X3 R= 0. 9803, (p< 0.01), CP(X1) = 42.79%
GE= 3.89Mcal/ kg (16. 28MJ/ kg) RNA/DNA(Y) ,
[12 15~ 20]
3
, 3.89 Mecal/ kg (16. 28MJ/ kg) 42. 79%,
/ 0.55,NFE/CP  0.67 , RNA/DNA
9 (GE 3.83 Mcal/kg CP 42. 49% CF 0.84% NFE 28. T7% EE
5.12% Ca 3.88% P 1.74%)
,9 EAA FAA ( 4,
) EAA « ”»”
RNA/DNA , RNA/DNA

, RNA/DNA
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