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��
��������� 1 �����%'������.�%�������%� (ANOVA) #����'��4%
59!��$��������#$�

)
"� 3 ��!6����)���� 

  Source Sum of Squares df Mean Square F Sig 

DM Between Groups 3.133 2 1.567 388.442 0.000 

Within Groups 0.012 3 0.004 

  Total 3.146 5       

 

��
��������� 2 �����%'������.�%�������%� (ANOVA) #���'�)��-%
59! �9$� ���5���%� 

���:#�
� (�$�-��#��%
59!��$�) �������#$�)
"� 3 ��!6����)���� 

  Source Sum of Squares df Mean Square F Sig 

OM Between Groups 26.998 2 13.499 102.189 0.002 

Within Groups 0.396 3 0.132 

  Total 27.395 5       

Ash Between Groups 26.998 2 13.499 102.189 0.002 

Within Groups 0.396 3 0.132 

  Total 27.395 5       

CP Between Groups 2.254 2 1.127 31.162 0.010 

Within Groups 0.108 3 0.036 

  Total 2.363 5       

EE Between Groups 1.210 2 0.605 20.560 0.018 

Within Groups 0.088 3 0.029 

  Total 1.299 5       

 



75�

�

��
��������� 3 �����%'������.�%�������%� (ANOVA) #���-�*��-�-�� :��5����         

K������/.�)��� �-�*��-)�*����-����� ����-�*��-)�*����-���6�� (�$�-��#��%
59!��$�) �������#$�

)
"� 3 ��!6����)���� 

  Source Sum of Squares df Mean Square F Sig 

CF Between Groups 20.856 2 10.428 47.784 0.005 

Within Groups 0.655 3 0.218 

  Total 21.511 5       

NFE Between Groups 90.295 2 45.147 117.195 0.001 

Within Groups 1.156 3 0.385 

  Total 91.450 5       

ADF Between Groups 3.783 2 1.892 3.537 0.163 

Within Groups 1.605 3 0.535 

  Total 5.388 5       

NDF Between Groups 287.777 2 1433.888 32.942 0.009 

Within Groups 13.104 3 4.368 

  Total 300.880 5       
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��
��������� 4 �����%'������.�%�������%� (ANOVA) #����'��4����'�:�$#��%
59!��$�  

(dry matter intake, DMI) (g DM/day) #�����)
"� 3 ��!6����)���� 

  Source Sum of Squares df Mean Square F Sig 

DMI  Between Groups 12052.086 2 6026.043 0.153 0.860 

In rouhage Within Groups 354332.980 9 3937.331 

Total 366385.070 11       

DMI  Between Groups 85740.577 2 42870.289 2.372 0.149 

In concentrate Within Groups 162661.890 9 18073.543 

Total 248402.470 11       

DMI total Between Groups 66703.365 2 33351.683 0.478 0.635 

Within Groups 628194.960 9 69799.440 

Total 6944898.330 11     

 

��
��������� 5 �����%'������.�%�������%� (ANOVA) #����'��4����'�:�$#�����5��  

(crude protein intake, CPI) (g DM/day) #�����)
"� 3 ��!6����)���� 

  Source Sum of Squares df Mean Square F Sig 

CPI Between Groups 718.100 2 359.050 0.153 0.860 

In rouhage Within Groups 21112.842 9 2345.871 

  Total 21830.941 11       

CPI Between Groups 4341.076 2 2170.538 3.102 0.094 

In concentrate Within Groups 6297.795 9 699.755 

  Total 10638.871 11       

Total CPI Between Groups 3018.781 2 1509.391 0.419 0.670 

Within Groups 32329.446 9 3599.161 

  Total 35411.227 11       



77�

�

��
��������� 6 �����%'������.�%�������%� (ANOVA) #����'��4����'�:�$#���-�*��-  

(crude fiber intake, CFI) (g DM/day) #�����)
"� 3 ��!6����)���� 

  Source Sum of Squares df Mean Square F Sig 

CFI  Between Groups 558.150 2 279.080 0.153 0.860 

In rouhage Within Groups 16409.576 9 1823.286 

  Total 16967.736 11       

CFI  Between Groups 1712.701 2 856.351 22.765 0.000 

In concentrate Within Groups 338.546 9 37.616 

  Total 2051.247 11       

Total CFI Between Groups 2847.605 2 1423.803 0.748 0.501 

Within Groups 17131.932 9 1903.548 

  Total 19979.537 11       

 

��
��������� 7 �����%'������.�%�������%� (ANOVA) #���$�-������'�:�$56��"
���
�5
% 

(percent dry matter per body weight, %DMI/BW) ����
5������*-��������,��"
���
�5
% (feed 

conversion ratio, FCR) (kg DM/kg LBW) #�����)
"� 3 ��!6����)���� 

  Source Sum of Squares df Mean Square F Sig 

DMI/BW Between Groups 0.037 2 0.018 0.039 0.962 

Within Groups 4.246 9 0.472 

  Total 4.282 11       

FCR Between Groups 17.448 2 8.724 0.824 0.469 

Within Groups 95.310 9 10.590 

  Total 112.759 11       
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��
��������� 8 �����%'������.��%����-�/. (Analysis of covariance) #���"
���
���'*�5$�      

���)���� (initial weight, IW) (kg) #�����)
"� 3 ��!6����)���� 

Source Sum of Squares df Mean Square F Sig 

Corrected Model 238.732a 3 79.577 5.527 0.024 

Intercept 61.932 1 61.932 4.302 0.072 

Treatment 12.535 2 6.267 0.435 0.662 

IW 175.81 1 175.81 12.212 0.008 

Error 115.175 8 14.397 

Total 8696.32 12 

Corrected total 353.907 11       

a. R sqaured = 0.675 (Adjust R Sqaured = 0.533) 

 

��
��������� 9 �����%'������.�%�������%� (ANOVA) #���"
���
��'"��!����)���� 

(final weight, FW) (kg) ����"
���
�)�*��'*�#�"� (live weight gain) (kg) ����
5��������'[�5'��5 

(Average daily gain, ADG) (g/d) #�����)
"� 3 ��!6����)���� 

  Source Sum of Squares df Mean Square F Sig 

Final weight  Between Groups 12.524 2 6.262 0.489 0.629 

Within Groups 115.231 9 12.803 

  Total 127.755 11       

Live weight gain  Between Groups 16.542 2 8.271 0.537 0.602 

Within Groups 138.727 9 15.414 

  Total 155.269 11       

ADG Between Groups 2787.877 2 1393.939 0.537 0.602 

Within Groups 23376.200 9 2597.356 

  Total 26164.077 11       
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��
��������� 10 �����%'������.�%�������%� (ANOVA) #���
5��������'[�5'��5 

(Average daily gain, ADG) (g/d) ���56��+6%����)���� (period) #�����)
"� 3 ��!6����)���� 

  Source Sum of Squares df Mean Square F Sig 

Period 1 Between Groups 14580.167 2 7290.083 2.281 0.158 

Within Groups 28762.750 9 3195.861 

  Total 43342.917 11       

Period 2 Between Groups 22431.167 2 11215.583 1.775 0.224 

Within Groups 56882.500 9 6320.278 

  Total 79313.667 11       

Period 3 Between Groups 15122.000 2 7561.000 0.457 0.647 

Within Groups 149028.250 9 16558.694 

  Total 164150.250 11       

Period 4 Between Groups 13430.167 2 6715.083 0.777 0.488 

Within Groups 77784.500 9 8642.722 

  Total 91214.667 11       

Period 5 Between Groups 2696.000 2 1348.000 0.597 0.571 

Within Groups 20326.000 9 2258.444 

  Total 23022.000 11       
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��
��������� 11 �����%'������.�%�������%� (ANOVA) #���
�����')('\���-6�-:�$#��

%
59!��$� �'�)��-%
59! ���5���%� ���:#�
� (%) �����)
"� 3 ��!6����)���� 

  Source Sum of Squares df Mean Square F Sig 

DDM Between Groups 257.133 2 128.567 3.783 0.064 

Within Groups 305.907 9 33.990 

  Total 583.040 11       

DOM Between Groups 240.479 2 120.239 3.338 0.082 

Within Groups 324.172 9 36.019 

  Total 564.651 11       

DCP Between Groups 60.613 2 30.307 0.811 0.475 

Within Groups 336.471 9 37.386 

  Total 397.084 11       

DEE Between Groups 233.242 2 116.621 2.003 0.191 

Within Groups 524.131 9 58.237 

  Total 757.374 11       
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��
��������� 12 �����%'������.�%�������%� (ANOVA) #���
�����')('\���-6�-:�$#��

�-�*��-�-�� �-�*��-)�*����-���6�� �-�*��-)�*����-����� ���:��5����K������/.�)��� (%) �����    

)
"� 3 ��!6����)���� 

  Source Sum of Squares df Mean Square F Sig 

DCF Between Groups 578.064 2 289.032 3.357 0.081 

Within Groups 774.957 9 86.106 

Total 1353.021 11       

DNDF Between Groups 2026.634 2 1013.317 10.695 0.004 

Within Groups 852.690 9 94.743 

  Total 2879.323 11       

DADF Between Groups 1204.381 2 602.190 13.764 0.002 

Within Groups 393.771 9 43.752 

  Total 1598.152 11       

DNFE Between Groups 270.946 2 135.473 4.059 0.055 

Within Groups 300.351 9 33.372 

  Total 571.297 11       
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��
��������� 13 �����%'������.�%�������%� (ANOVA) #����'��4��+��-6�-:�$#��

�����)�*�'� (nutrient digestible intake, NDI) �������$%-%
59!��$� �'�)��-%
59! ���5���%� ���

:#�
� (g/day) �����)
"� 3 ��!6����)���� 

  Source Sum of Squares df Mean Square F Sig 

DDMI Between Groups 10141.284 2 5070.642 0.127 0.882 

Within Groups 358832.150 9 39870.239 

  Total 388973.440 11       

DOMI Between Groups 9604.525 2 4802.263 0.141 0.871 

Within Groups 307291.930 9 34143.049 

  Total 316896.460 11       

DCPI Between Groups 1106.612 2 553.306 0.263 0.774 

Within Groups 18927.444 9 2103.049 

  Total 20034.055 11       

DEEI Between Groups 8.044 2 4.022 0.054 0.948 

Within Groups 675.868 9 75.096 

  Total 683.912 11       
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��
��������� 14 �����%'������.�%�������%� (ANOVA) #����'��4��+��-6�-:�$#��

�����)�*�'� (nutrient digestible intake, NDI) �������$%-�-�*��-�-�� �-�*��-)�*����-���6��       

�-�*��-)�*����-����� ���:��5����K������/.�)��� (g/day) �����)
"� 3 ��!6����)���� 

  Source Sum of Squares df Mean Square F Sig 

DCFI Between Groups 191.773 2 95.886 0.078 0.926 

Within Groups 11091.360 9 1232.929 

  Total 11288.133 11       

DNDFI Between Groups 29195.916 2 14597.959 5.326 0.030 

Within Groups 24667.403 9 2740.823 

  Total 53863.320 11       

DADFI Between Groups 1882.096 2 941.048 0.390 0.688 

Within Groups 21718.934 9 2413.215 

  Total 23601.030 11       

DNFEI Between Groups 8545.835 2 4272.917 0.381 0.694 

Within Groups 101056.210 9 11228.468 

  Total 109602.050 11       
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��
��������� 15 �����%'������.�%�������%� (ANOVA) #����+���%�-6�-:�$ (total 

digestible nutrient, TDN) (%) ��
�����%� (gross energy, GE) (MJ/kg DM) �����
�����+$

����-+�.:�$ (metabolizable energy, ME) (MJ/kg DM) #�����)
"� 3 ��!6����)���� 

  Source Sum of Squares df Mean Square F Sig 

TDN Between Groups 225.914 2 112.957 3.136 0.093 

Within Groups 324.124 9 36.014 

  Total 550.039 11       

GE Between Groups 17.783 2 8.892 0.361 0.706 

Within Groups 221.406 9 24.601 

  Total 239.189 11       

ME Between Groups 2.394 2 1.197 0.139 0.872 

Within Groups 77.235 9 8.582 

  Total 79.629 11       
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��
��������� 16 �����%'������.�%�������%� (ANOVA) #����'��4��8� (gas production) 

(ml) #�������)�����56���&5����*���
��
��"
��&�����-��������$%+
*%���)�* 2 9�� 8 

  Source Sum of Squares df Mean Square F Sig 

hr 2 Between Groups 11.556 2 5.778 26.000 0.001 

Within Groups 1.333 6 0.222 

  Total 12.889 8       

hr 4 Between Groups 10.889 2 5.444 9.800 0.013 

Within Groups 3.333 6 0.556 

  Total 14.222 8       

hr 6 Between Groups 12.667 2 6.333 11.400 0.009 

Within Groups 3.333 6 0.555 

  Total 16.000 8       

hr 8  Between Groups 18.667 2 9.333 7.636 0.022 

Within Groups 7.333 6 1.222 

  Total 26.000 8       
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��
��������� 17 �����%'������.�%�������%� (ANOVA) #����'��4��8� (gas production) 

(ml) #�������)�����56���&5����*���
��
��"
��&�����-��������$%+
*%���)�* 16 9�� 72 

  Source Sum of Squares df Mean Square F Sig 

hr 16 Between Groups 44.222 2 22.111 11.056 0.010 

Within Groups 12.000 6 2.000 

  Total 56.222 8       

hr 24 Between Groups 16.222 2 8.111 3.318 0.107 

Within Groups 14.667 6 2.444 

  Total 30.889 8     

hr 48 Between Groups 193.556 2 96.778 5.619 0.042 

Within Groups 103.333 6 17.222 

  Total 296.889 8       

hr 72 Between Groups 32.889 2 16.444 0.333 0.729 

Within Groups 296.667 6 49.444 

  Total 329.556 8       
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��
��������� 18 �����%'������.�%�������%� (ANOVA) #���6���8��!)(' (gas production, 

GP) (ml), ���-6�-:�$#���'�)��-%
59! (organic matter digestibility, OMD) (%) ��
�����+$ 

����-+�.:�$ (metabolizable energy, ME) (MJ/kg DM) �����
�����!)('���*������$�� (net energy 

for lactation, NEL) (MJ/kg DM) #�������)�����56���&5������'���-%'(����%
���'��5���8�   

)�* 24 +
*%��� 

  Source Sum of Squares df Mean Square F Sig 

GP Between Groups 131.032 2 65.516 4.293 0.070 

Within Groups 91.572 6 15.262 

  Total 222.604 8       

OMD Between Groups 129.818 2 64.909 4.257 0.071 

Within Groups 91.493 6 15.249 

  Total 221.311 8       

ME Between Groups 2.783 2 1.391 3.681 0.091 

Within Groups 2.268 6 0.378 

  Total 5.051 8       

NEL Between Groups 1.509 2 0.754 3.726 0.089 

Within Groups 1.215 6 0.202 

  Total 2.724 8       
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��
��������� 19 �����%'������.�%�������%� (ANOVA) #������.�/��5.���-6�-���-5
%

#��%
59!��$�#�������)�����56���&5�����������&�����)�*+
*%���56��^ %
���-%'(��+$             

9!�:��6��  

  Source Sum of Squares df Mean Square F Sig 

hr 4 Between Groups 17.855 2 8.928 1.673 0.265 

Within Groups 32.025 6 5.336 

  Total 49.881 8       

hr 8 Between Groups 125.965 2 62.982 11.953 0.008 

Within Groups 31.615 6 5.260 

  Total 157.580 8       

hr 16 Between Groups 259.317 2 129.659 2.205 0.191 

Within Groups 352.844 6 58.807 

  Total 612.161 8       

hr 24 Between Groups 229.518 2 114.759 2.613 0.153 

Within Groups 263.495 6 43.916 

  Total 393.013 8       

hr 48 Between Groups 143.933 2 71.966 4.793 0.057 

Within Groups 90.083 6 15.014 

  Total 234.016 8       

hr 72 Between Groups 45.352 2 22.676 9.425 0.014 

Within Groups 14.435 6 2.406 

  Total 59.787 8       
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��
��������� 20 �����%'������.�%�������%� (ANOVA) #���6������'�5��.#�����-6�-

���-5
%#��%
59!��$�#�������)����)
"� 3 ��!6����)��������������&���)�*+
*%���56��^ 

  Source Sum of Squares df Mean Square F Sig 

a Between Groups 65.742 2 32.871 0.836 0.479 

Within Groups 236.047 6 39.341 

  Total 301.789 8       

b Between Groups 18.809 2 9.404 0.513 0.623 

Within Groups 110.020 6 18.337 

  Total 128.829 8       

c Between Groups 0.001 2 0.001 1.435 0.309 

Within Groups 0.002 6 0.000 

  Total 0.003 8       

A Between Groups 5.877 2 2.938 0.552 0.603 

Within Groups 31.949 6 5.325 

  Total 37.825 8       

B Between Groups 8.887 2 4.443 0.503 0.628 

Within Groups 53.053 6 8.842 

  Total 61.940 8       

A+B Between Groups 0.296 2 0.148 0.017 0.984 

Within Groups 53.447 6 8.908 

  Total 53.742 8       

ED0.05 Between Groups 101.376 2 50.688 6.840 0.028 

Within Groups 44.460 6 7.410 

  Total 145.836 8       
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!"#�-
�$�   %6�)�*�$�-5�� �'�!��. �4��%6�� 

��� ��"�� �%����   23 ����-� �.	. 2526 

�
�������
&'�(�             

�.	. 2538  ���
����9�	���� ���������-���!����
���� (�#����.�
5�.��!��4.) 

   �.�
���� 

�.	. 2544  ���
��
(-�	���� ���������-��![%�)-.%')-��
- �.�
����  

�.	. 2548  ���
���'[[�5�� ���%'+��
5%	��5�. �4����5�	��5�.  

   ���%')-��
-�+�-����6 

�
�������
�)���� 

�.	. 2548-2549  �
5%����6����'��!��#!�  

��'�
) ��!��)���'5���!5�������������5� �
��
�  

(��������'[����
4x.) ��#����-� 


