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2015

1750

““The The EarthEarth like balloonlike balloon

PeoplePeople like airlike air””

6,753,347,970

9,746 �����

����������	
��
�� � ������

��������	����������
��
1,012,713,396

Data on 15 March 2009
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Top five consumed species

• Carp : 
(E�E�1:���	���>�)
• Salmon
• Shrimp

• Tilapia
• Catfish
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My home?
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Urine
Fecal
Uneaten feed
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Intensive farm

��� : 32.4

<��*���� : 92.5

3	* : 87.2

Traditional farm

Semi-Intensive farm
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��W���Q���� > 50%
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FCR 1.3-1.7

N������ 0-20%

Tacon and Metian (2008)
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• ���:�����;=���5�i�:>:��� –Ca, P, Fe

• PhytatesPhytates
• Bioavailability ���5�i�:> – fiber

• ��<�����
�
�
�������<�V:�5���>:��
����

Lall (2006)
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Fish mealSoybean mealMineral content

Phosphorus %

Calcium %

0.6

0.25

1.92

2.56



Insoluble saltInsoluble saltInsoluble saltInsoluble saltInsoluble saltInsoluble saltInsoluble saltInsoluble salt

PhytatePhytate

ZnZn : 20 ��./��
�� 1 ��.

ZnZn : 150 ��./��
�� 1 ��.

Channel catfish

• ����������1	i12�;N����*�*3L<:	

• 3L<:	N��
:S>�10���;=����
0:
��
05�i�:> 
<�� P, Ca, Zn <��<��=�	��3�����*����5��
S/��
0�����

����:����� Zn ��<;1���Y��



���^�fM����^�fM����^�fM�

���g�h�[��`Q����g�h�[��`Q����g�h�[��`Q�

�V���[Q\�f�V���[Q\�f�V���[Q\�f
���	��\���	��\���	��\

Phytate

64.7%

Phytate P/Total P (%)
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���N�����*�����L��L��
�N���� Rainbow trout

18.5% P
33.2% N

100% P
100% N

81.5% P
67.8% N

Satoh O���
� (2003)

P �
�<�� “Law of Limitation”

Eutrophication
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Kerovuo O���
� (2000)
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NSDCP * Phytase
P<0.05Phytase
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Diseases and Prevention

• New diseases will always emerge in the 
culture system

• Strategies
• Surveillance and bio-security system
• Rapid diagnosis
• Develop the disease resistant strains
• Vaccine technology

• Use of antibiotics to be minimized (trend 
of prebiotics, probiotics and medicinal 
plants) 



Seaweed farm Lembongan Island, Bali, Indonesia
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Poultry12%

Aquaculture19%

Livestock
60%

Pig
9%
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Protein food production in 2006

Aquatic species

19%

 Pig

9%

Livestock

60%

 Poultry

12%

FAO, 2008


