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�����������P��� ��
����&�HCกD�
������ก�������O��
��������������������
� ! ก��"���#��$���� J" HCกD�E"*����(�G�������J" �����%�&'�GPFก!G�!O��F���G�ก��
!G�!'(�*���Q��  ก� ���ก�����กO��F��� #�"��%��!�O��F��� ��(�"'����#� J" ก��
����
�� ��#�"��%��!������O��F��� ก��HCกD�O�
��������� ก��'�(��! 2 ก��%("�� 
 ก��%("��%�& 1 O���
�������HEF����������������O�� ! ก��"���#��$���� �������ก���S"�&! 
154±13.2 ก��"ก��� O��JE�ก��%("��J�� 3x3 " ���J
���J�������� ก��HCกD�O�������E��
�����X#%�&�� ก��(��!����� 4.3, 7.3 J"  10.3 �������X���(!�������กJ��� �����[ก��ก��'(�*��
��P�J��� J�������!-'����#�O��F��� J" !F���!-'����#�O�ก� J��"��(���&�*C��J����+�
������ (P<0.01) ��� (��*�������%�&���&�*C�� �G��ก��!G�!'(�*����P�J��� ���%��!��P� E���
��""� (neutral detergent fiber, NDF) J" "�ก�����""F�"� (acid detergent fiber, ADF) '�G��
���
JกG��ก��%���P�� ��G��(�!�ก��
�����+�ก�(-(G��O��F��� ก�('*���� ��!'(�%�����( #�"��%��!�
%�&��#��� J" J�
%����!O��F��� '�G��E"���&����#�ก� (�������%�&JกG��ก�� �!G��'�กX�� ก��
ก��'(�*��'����#� ก��*����ก*��'����#�%���j����  ก��(F(�C�'����#� ก���กX�ก�ก
'����#� ��������*��������%�&*����ก��%���j���� %�����( J" ก������
�� ��#�"��%��!�
'����#����&�*C��J����+������� (P<0.05) �G��
������ก��������������(�������O��
�����
���������������� ! ก��"���#��$����
�� 3.54 ก���G�ก��"ก����������ก��J%��"�ก (g/kg BW0.75) 
 ก��%("��%�& 2 O���
��������������������� ! ก��"���#��$���� #�(ก"�G�ก��%("��J�� 2x3 
J)ก%����!"O�JE�ก��%("��J����G�O��"X�ก���F�[� �� ก��(��!�����%�&HCกD� 6 %��%���%� 
�� ก��(��!����� 2 � (�� (10 J"  12 �������X��) J" �����%�&'�GPFก!G�!O��F��� 3 � (�� 
(15, 25 J"  35 �������X��) �����[ก��ก��'(�*����P�J��� ����ก���#��$���� ก��!G�!'(�*��
��P�J��� ���%��!��P� E�����""� J" "�ก�����""F�"� 
�����+�ก�(-(G��O��F��� ก�('*���� ��!
'(�%�����( J" ก������
�� ��#�"��%��!�'����#� '�G��E"���&����#�ก� (��*������� �!G��'�กX
�� �����[ก��ก��'(�*��'����#� J" '����#�%�&*����กO��
ก"�G�%�&'(��������� 12 
�������X�� �F�ก�G�ก"�G��
%�&'(��������� 10 �������X�� �!G������!���
�$%���P�� (P<0.05) 
��ก#�ก��� ก��!G�!'(�*����P�J��� ���%��!��P� E�����""� J" "�ก�����""F�"� 
�����+�ก�(-(G��
O��F��� ก�('*���� ��!'(�%�����( #�"��%��!�%�&���'(� J" ก������
�� ��#�"��%��!�'����#� '�G��
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E"���&����#�ก� (��*�������%�&'�GPFก!G�!O��F��� �!G��'�กX�� �����[ก��ก��'(�*������� 
����ก���#��$���� �����[ก��ก��'(�*��'����#� ก��*����ก'����#�O��F" J" 
'����#�%�&�กX�ก�กO��G��ก�! ���&�*C��J����+������� (P<0.01) ��� (��*�������%�&'�GPFก!G�!
O��F���%�&���&�*C�� O�*[ %�&J�������!-'����#�O��F��� !F���!-'����#�O�ก� J��"��("("�
J����+������
�� (quadratically, P<0.05) ��� (��*�������%�&'�GPFก!G�!O��F��� #�กก��HCกD�
���G� '�G���p����������G��� ��G�������J" �����%�&'�GPFก!G�!O��F��� !ก����� (��!F���!-
'����#� O�ก� ��� �F���  
������ก����������������J%��"��C� �������ก�����&��������ก
�� 1 ก���G�ก��"ก���*���������ก����J%��"�ก 
�� 0.34 ก���G�ก��"ก����������ก����J%��"�ก 
 #�กก��%("��%������������ �����P���*���F"���� ��"��
������ก������� ���G� 
�����O������ 10 �������X�� ���!����������
������ก���������ก���#��$����*���
�����
��������������� !�&�ก�G�����!�����G������%�&PFก!G�!O��F��� 6.5 �������X�� ���!������������+�J�"G�
'����#��������#�"��%��!�O��F��� O�*[ %�&��(�G��%�&���� ��*�������%�&'�GPFก!G�!O��F���
J" �����%�&PFก!G�!O��F��� 
�� 65 G� 35 
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THAI-INDIGENOUS BEEF CATTLE/NITROGEN BALANCE/PROTEIN  

REQUIREMENT 

 

This research aimed to study the protein requirement of growing 

Thai-indigenous beef cattle, effects of crude protein (CP) levels or varying ratios of 

undegradable intake protein (UIP) to degradable intake protein (DIP) on nutrients 

digestibility, ruminal fermentation, rumen microbes, nitrogen balance, and microbial 

nitrogen synthesis. The study was divided into 2 experiments. 

 

In experiment 1 (metabolism trial), 6 male growing Thai-indigenous beef cattle 

with body weight (BW) of 154±13.2 kg were randomly assigned in replicated 3×3 

Latin square design. Crude protein levels in total mixed ration (TMR) diets were 4.3%, 

7.3%, and 10.3% based on dry matter (DM). Dry matter intake (DMI), ruminal 

ammonia nitrogen (NH3-N), and blood urea nitrogen (BUN) concentrations increased 

linearly (P<0.01) with increasing CP levels. There were no significant differences in 

terms of (P>0.05) digestibility of DM, organic matter (OM), acid detergent fiber 

(ADF), and neutral detergent fiber (NDF). Rumen pH, total volatile fatty acid (VFA), 

ruminal microbe counts, and bacterial populations were not affected by CP levels 

(P>0.05). However, nitrogen (N) intake, urinary N excretion, N absorption, 
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N retained (g/d, % of N intake), total purine derivative (PD, mmol/d and mmol/d/kg 

BW0.75) and, microbial nitrogen synthesis (MNS; g/d and g/d/kg BW0.75) increased 

linearly (P<0.05) with increasing dietary CP levels. The CP requirement for 

maintenance of growing Thai-indigenous beef cattle was 3.54 g/kg BW0.75. 

 

In experiment 2 (feeding trial), eighteen growing Thai-indigenous beef cattle 

were used in 2×3 factorial of randomized complete block design. There were 6 dietary 

treatments which contained 2 levels of CP (10% and 12% CP) and 3 levels of UIP 

(15%, 25% and 35% UIP). Dry matter intake, average daily gain (ADG), digestibility 

of DM, OM, ADF and NDF, ruminal pH, total VFA, microbe counts, and MNS were 

not different (P>0.05) between the cattle fed with 10% and 12% CP. However, N 

intake and urinary N excretion of 12% CP were greater (P<0.05) than 10% CP. On the 

other hand, the digestibility of DM, OM, ADF and NDF, ruminal pH, total VFA, 

ruminal microbes counts, and MNS were not affected (P>0.05) by UIP levels. Dry 

matter intake, ADG, N intake, fecal N excretion (g/d), and N retained (g/d, % of N 

intake) increased linearly (P<0.01) with increasing UIP levels. While, NH3-N and 

BUN decreased quadratically (P<0.05) with increasing UIP levels. However, 

interaction of UIP×CP was not observed in this study except BUN at 0 hour. 

Metabolizable requirement protein of growth for 1 g/kg BW0.75 gain is 0.34 g/kg 

BW0.75. 

 

Based on the two experiments conducted, it could be concluded that the 10% 

dietary CP was enough to meet the protein requirement for the growth of 

Thai-indigenous beef cattle. Moreover, 6.5 % DIP of dietary DM can provide 
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adequate N source for the requirement of ruminal microbes growth while the optimal 

ratio of UIP to DIP was 35: 65. 
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