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Pastures in Production Systems
Las Pasturas en los Sistemas de Produccion

� Low cost forage supply
Aporte de forraje de bajo costo

� Profitability
Rentabilidad

� Basal ground cover
Cobertura basal del suelo

� Nutrient and C accumulation
Acumulacion de Nutrientes y C

� Management of water balance
Manejo del balance hidrico
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Pastures in Production Systems
Las Pasturas en los Sistemas de Produccion

� Leakage of nutrients
Perdida de nutrientes

� Soil structural condition
Estructura del suelo

� Variability between years
Variabidad entre anios

� Variability within years (seasonality)

Variabilidad en el anio (estacionalidad)

� Loss of species diversity
Perdidad de diversidad
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Case Studies
Estudio de Casos

1. Northern Australia semi-arid rangelands
Norte de Australia sabana semi-arida

1. Southern Australia medium-high rainfall 
temperate zone
Sur de Australia zona templada con precipitacion   
media-alta

1. New Zealand intensive dairy
Nueva Zelanda lecheria intensiva

34th Congreso Argentino Asociacion de Produccion Animal – 1st Joint Meeting ASAS - AAPA



Congreso Argentino de Produccion Animal, Mar del Pl ata, Octobre 2006

1. Northern Australia Semi-Arid 
Rangelands 

�1�R�U�W�H���G�H���$�X�V�W�U�D�O�L�D���6�D�E�D�Q�D���6�H�P�L�1�R�U�W�H���G�H���$�X�V�W�U�D�O�L�D���6�D�E�D�Q�D���6�H�P�L�1�R�U�W�H���G�H���$�X�V�W�U�D�O�L�D���6�D�E�D�Q�D���6�H�P�L�1�R�U�W�H���G�H���$�X�V�W�U�D�O�L�D���6�D�E�D�Q�D���6�H�P�L���������$�U�L�G�D���$�U�L�G�D���$�U�L�G�D���$�U�L�G�D��
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Key features 
Caracteristicas clave 

� Extreme variability in rainfall and pasture 
growth, severe drought is common
�(�[�W�U�H�P�D���Y�D�U�L�D�E�L�O�L�G�D�G���H�Q���O�O�X�Y�L�D���\���F�U�H�F�L�P�L�H�Q�W�R��
�G�H���S�D�V�W�X�U�D�V�����O�D�V���V�H�F�D�V���V�H�Y�H�U�D�V���V�R�Q���F�R�P�X�Q�H�V

� Extensive grazing properties
�(�V�W�D�E�O�H�F�L�P�L�H�Q�W�R�V���F�R�Q���S�D�V�W�R�U�H�R���H�[�W�H�Q�V�L�Y�R

� Low carrying capacity, relatively inflexible cow-
calf systems
�%�D�M�D���F�D�S�D�F�L�G�D�G���G�H���F�D�U�J�D�����V�L�V�W�H�P�D�V���Y�D�F�D���W�H�U�Q�H�U�R��
�U�H�O�D�W�L�Y�D�P�H�Q�W�H���L�Q�I�O�H�[�L�E�O�H�V

� �6�H�U�L�R�X�V���U�L�V�N���R�I���R�Y�H�U���J�U�D�]�L�Q�J���G�X�U�L�Q�J��
�G�U�R�X�J�K�W���\�H�D�U�V�����O�R�V�V���R�I���N�H�\���S�O�D�Q�W���V�S�H�F�L�H�V����
�V�R�L�O���H�U�R�V�L�R�Q

�6�H�U�L�R���U�L�H�V�J�R���G�H���V�R�E�U�H�S�D�V�W�R�U�H�R���G�X�U�D�Q�W�H���O�R�V��
�D�Q�L�R�V���V�H�F�R�V�����S�H�U�G�L�G�D���G�H���H�V�S�H�F�L�H�V���Y�H�J�H�W�D�O�H�V��
�F�O�D�Y�H�����H�U�R�V�L�R�Q���G�H���V�X�H�O�R
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The role of pastures: Northern Australia
�(�O���U�R�O���G�H���O�D�V���S�D�V�W�X�U�D�V�����1�R�U�W�H���G�H���$�X�V�W�U�D�O�L�D�(�O���U�R�O���G�H���O�D�V���S�D�V�W�X�U�D�V�����1�R�U�W�H���G�H���$�X�V�W�U�D�O�L�D�(�O���U�R�O���G�H���O�D�V���S�D�V�W�X�U�D�V�����1�R�U�W�H���G�H���$�X�V�W�U�D�O�L�D�(�O���U�R�O���G�H���O�D�V���S�D�V�W�X�U�D�V�����1�R�U�W�H���G�H���$�X�V�W�U�D�O�L�D

� Ecosystem stability – grass basal cover for soil protection

�(�V�W�D�E�L�O�L�G�D�G���G�H�O���H�F�R�V�L�V�W�H�P�D���" �F�R�E�H�U�W�X�U�D���E�D�V�D�O���G�H���S�D�V�W�R���S�D�U�D��
�S�U�R�W�H�F�F�L�R�Q���G�H�O���V�X�H�O�R

� Forage 
F�R�U�U�D�M�H��

� Fuel for fire for controlling woody weeds
�&�R�P�E�X�V�W�L�E�O�H���S�D�U�D���O�D���T�X�H�P�D���F�R�Q���H�O���R�E�M�H�W�L�Y�R���G�H���F�R�Q�W�U�R�O�D�U���P�D�O�H�]�D�V��
�O�H�Q�L�R�V�D�V



�6�R�X�W�K�H�U�Q���R�V�F�L�O�O�D�W�L�R�Q���L�Q�G�H�[�6�R�X�W�K�H�U�Q���R�V�F�L�O�O�D�W�L�R�Q���L�Q�G�H�[�6�R�X�W�K�H�U�Q���R�V�F�L�O�O�D�W�L�R�Q���L�Q�G�H�[�6�R�X�W�K�H�U�Q���R�V�F�L�O�O�D�W�L�R�Q���L�Q�G�H�[

�,�Q�W�H�U�,�Q�W�H�U�,�Q�W�H�U�,�Q�W�H�U���������G�H�F�D�G�D�O���3�D�F�L�I�L�F���2�V�F�L�O�O�D�W�L�R�Q�G�H�F�D�G�D�O���3�D�F�L�I�L�F���2�V�F�L�O�O�D�W�L�R�Q�G�H�F�D�G�D�O���3�D�F�L�I�L�F���2�V�F�L�O�O�D�W�L�R�Q�G�H�F�D�G�D�O���3�D�F�L�I�L�F���2�V�F�L�O�O�D�W�L�R�Q

Climate variability: causes
�9�D�U�L�D�E�L�O�L�G�D�G���&�O�L�P�D�W�L�F�D�����F�D�X�V�D�V�9�D�U�L�D�E�L�O�L�G�D�G���&�O�L�P�D�W�L�F�D�����F�D�X�V�D�V�9�D�U�L�D�E�L�O�L�G�D�G���&�O�L�P�D�W�L�F�D�����F�D�X�V�D�V�9�D�U�L�D�E�L�O�L�G�D�G���&�O�L�P�D�W�L�F�D�����F�D�X�V�D�V



�H���6�R�X�W�K�H�U�Q���2�V�F�L�O�O�D�W�L�R�Q���,�Q�G�H�[

�6�2�,���L�V���U�H�O�D�W�H�G���W�R���G�L�I�I�H�U�H�Q�F�H�V���L�Q���V�H�D���V�X�U�I�D�F�H���W�H�P�S�H�U�D�W�X�U�H���E�H�W�Z�H�H�Q���H�D�V�W���D�Q�G���Z�H�V�W��
�3�D�F�L�I�L�F�����O�H�I�W��

�(�O���1�L�Q�R���L�V���F�D�X�V�H�G���E�\���Z�D�U�P���R�F�H�D�Q���F�X�U�U�H�Q�W�V���S�X�V�K�L�Q�J���V�R�X�W�K���G�R�Z�Q���W�K�H���6�W�K���$�P�H�U�L�F�D�Q���F�R�D�V�W��
���U�L�J�K�W�������G�L�V�U�X�S�W�L�Q�J���W�K�H���Q�R�U�P�D�O���Z�H�V�W�Z�D�U�G���P�R�Y�H�P�H�Q�W���R�I���P�R�L�V�W�X�U�H���O�D�G�H�Q���W�U�D�G�H���Z�L�Q�G�V

�&�O�L�P�D�W�H���Y�D�U�L�D�E�L�O�L�W�\�����F�D�X�V�H�V�&�O�L�P�D�W�H���Y�D�U�L�D�E�L�O�L�W�\�����F�D�X�V�H�V�&�O�L�P�D�W�H���Y�D�U�L�D�E�L�O�L�W�\�����F�D�X�V�H�V�&�O�L�P�D�W�H���Y�D�U�L�D�E�L�O�L�W�\�����F�D�X�V�H�V
�7�K�H���6�R�X�W�K�H�U�Q���2�V�F�L�O�O�D�W�L�R�Q���,�Q�G�H�[�7�K�H���6�R�X�W�K�H�U�Q���2�V�F�L�O�O�D�W�L�R�Q���,�Q�G�H�[�7�K�H���6�R�X�W�K�H�U�Q���2�V�F�L�O�O�D�W�L�R�Q���,�Q�G�H�[�7�K�H���6�R�X�W�K�H�U�Q���2�V�F�L�O�O�D�W�L�R�Q���,�Q�G�H�[
�9�D�U�L�D�E�L�O�L�G�D�G���&�O�L�P�D�W�L�F�D�����F�D�X�V�D�V
�(�O���L�Q�G�L�F�H���G�H���2�V�F�L�O�D�F�L�R�Q���G�H�O���6�X�U



�&�R�Q�J�U�H�V�R���$�U�J�H�Q�W�L�Q�R���G�H���3�U�R�G�X�F�F�L�R�Q���$�Q�L�P�D�O�����0�D�U���G�H�O��



�6�2�,���D�Q�G���F�O�L�P�D�W�H���L�P�S�D�F�W�V���L�Q��

�$�X�V�W�U�D�O�L�D
�, �5�H�O�D�W�L�R�Q�V�K�L�S���E�H�W�Z�H�H�Q���6�2�,��
�S�K�D�V�H���D�Q�G���S�U�R�G�X�F�W�L�Y�L�W�\�����E�H�O�R�Z��

�, �%�X�W���H�I�I�H�F�W�V���D�U�H���W�H�P�S�R�U�D�O�O�\��
�D�Q�G���V�S�D�W�L�D�O�O�\���Y�D�U�L�D�E�O�H�����U�L�J�K�W��

Climate variability: causes
SOI and climate impacts in Australia
�9�D�U�L�D�E�L�O�L�G�D�G���&�O�L�P�D�W�L�F�D�����F�D�X�V�D�V�9�D�U�L�D�E�L�O�L�G�D�G���&�O�L�P�D�W�L�F�D�����F�D�X�V�D�V�9�D�U�L�D�E�L�O�L�G�D�G���&�O�L�P�D�W�L�F�D�����F�D�X�V�D�V�9�D�U�L�D�E�L�O�L�G�D�G���&�O�L�P�D�W�L�F�D�����F�D�X�V�D�V
Indice de Oscilacion del Sur e impactos climaticos en Australia



�6�2�,���D�Q�G���F�O�L�P�D�W�H���L�P�S�D�F�W�V���L�Q

�$�X�V�W�U�D�O�L�D

Climate variability: effects
SOI and climate impacts in Australia
�9�D�U�L�D�E�L�O�L�G�D�G���&�O�L�P�D�W�L�F�D�����H�I�H�F�W�R�V�9�D�U�L�D�E�L�O�L�G�D�G���&�O�L�P�D�W�L�F�D�����H�I�H�F�W�R�V�9�D�U�L�D�E�L�O�L�G�D�G���&�O�L�P�D�W�L�F�D�����H�I�H�F�W�R�V�9�D�U�L�D�E�L�O�L�G�D�G���&�O�L�P�D�W�L�F�D�����H�I�H�F�W�R�V
�(�O���,�Q�G�L�F�H���G�H���2�V�F�L�O�D�F�L�R�Q���G�H�O���6�X�U���H���L�P�S�D�F�W�R�V���F�O�L�P�D�W�L�F�R�V���H�Q���$�X�V�W�U�D�O�L�D



Possible solutions: Northern 
Australia
Soluciones posibles: Norte de Australia

� Learning from the past: common features of major droughts
Aprendiendo del pasado: caracteristicas comunes de las secas 
importantes

� Climate forecasting at regional scale

Pronostico del clima a escala regional 

� Early warning systems – controlling grazing damage to key 
perennial species
Sistemas de advertencia temprana – control del danio por pastoreo de 
especies perennes clave

� Monitoring resource condition using remote sensing

Monitoreo de la condicion de los recursos usando sensoramiento remoto



Learning from the past: Examples
Aprendiendo del pasado: Ejemplos

�)�2�5�$�*�(���L�V���D���Z�H�E���E�D�V�H�G���V�\�V�W�H�P���Z�K�L�F�K��
�J�H�Q�H�U�D�W�H�V�����D�Q�D�O�\�V�H�V���D�Q�G���G�L�V�W�U�L�E�X�W�H�V��
�L�Q�I�R�U�P�D�W�L�R�Q���U�H�O�D�W�L�Q�J���W�R���F�O�L�P�D�W�H���D�Q�G��
�S�D�V�W�X�U�H���F�R�Q�G�L�W�L�R�Q���D�W���X�V�H�U���V�S�H�F�L�I�L�H�G��

�O�R�F�D�W�L�R�Q�V�����7�K�H���V�\�V�W�H�P���U�H�F�H�L�Y�H�V��
�U�H�T�X�H�V�W�V���I�U�R�P���X�V�H�U�V�����S�U�R�F�H�V�V�H�V���W�K�R�V�H��
�U�H�T�X�H�V�W�V���D�Q�G���J�H�Q�H�U�D�W�H�V���W�K�H���U�H�T�X�H�V�W�H�G��

�L�Q�I�R�U�P�D�W�L�R�Q���Z�K�L�F�K���L�V���W�K�H�Q���H�P�D�L�O�H�G��
�E�D�F�N���W�R���W�K�H���X�V�H�U�V�����,�W�V���S�U�L�P�D�U�\���D�L�P��

�L�V���W�R���L�Q�F�R�U�S�R�U�D�W�H���D���Q�X�P�E�H�U���R�I��
�S�U�R�G�X�F�W�V���V�X�F�K���D�V�6�,�/�2�F�O�L�P�D�W�H��

�G�D�W�D���6�/�$�7�6�L�P�D�J�H�U�\���D�Q�G���W�K�H���R�X�W�S�X�W�V��
�I�U�R�P�*�5�$�6�3�D�Q�G�$�X�V�V�L�H�*�5�$�6�6�J�U�D�]�L�Q�J��

�V�\�V�W�H�P���P�R�G�H�O�V�����D�Q�G���G�H�O�L�Y�H�U���W�K�H�P���L�Q���D��
�I�R�U�P���W�K�D�W���S�H�R�S�O�H���F�D�Q���H�D�V�L�O�\���X�V�H���W�R��

�I�D�F�L�O�L�W�D�W�H���G�H�F�L�V�L�R�Q���P�D�N�L�Q�J���L�Q��
�J�U�D�]�L�Q�J���O�D�Q�G���D�Q�G���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O��

�P�D�Q�D�J�H�P�H�Q�W��



Learning from the past: Examples
Aprendiendo del pasado: Ejemplos



Lessons for farming system design 
and management 
Lecciones para el disenio y manejo de los sistemas de 
produccion

� Decision-making in an uncertain environment
Toma de decisiones en un ambiente incierto

� Multiple stresses (drought, over-grazing) = perennial 
plant death and weed invasion
Multiples estreses (seca, sobrepastoreo) = muerte de especies 
perennes e invasion de malezas

� Tactical management of grazing pressure
Manejo tactico de la presion de pastoreo
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1. Southern Australia Medium -High 
Rainfall Temperate Pasture Zone

�6�X�U���G�H���$�X�V�W�U�D�O�L�D���=�R�Q�D���7�H�P�S�O�D�G�D���F�R�Q���3�U�H�F�L�S�L�W�D�F�L�R�Q���6�X�U���G�H���$�X�V�W�U�D�O�L�D���=�R�Q�D���7�H�P�S�O�D�G�D���F�R�Q���3�U�H�F�L�S�L�W�D�F�L�R�Q���6�X�U���G�H���$�X�V�W�U�D�O�L�D���=�R�Q�D���7�H�P�S�O�D�G�D���F�R�Q���3�U�H�F�L�S�L�W�D�F�L�R�Q���6�X�U���G�H���$�X�V�W�U�D�O�L�D���=�R�Q�D���7�H�P�S�O�D�G�D���F�R�Q���3�U�H�F�L�S�L�W�D�F�L�R�Q��
�0�H�G�L�D�0�H�G�L�D�0�H�G�L�D�0�H�G�L�D���������$�O�W�D�$�O�W�D�$�O�W�D�$�O�W�D
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Key features
�&�D�U�D�F�W�H�U�L�V�W�L�F�D�V���F�O�D�Y�H���&�D�U�D�F�W�H�U�L�V�W�L�F�D�V���F�O�D�Y�H���&�D�U�D�F�W�H�U�L�V�W�L�F�D�V���F�O�D�Y�H���&�D�U�D�F�W�H�U�L�V�W�L�F�D�V���F�O�D�Y�H��

� Between-year variability in rainfall and pasture growth
Entre anios variabilidad en lluvia y crecimiento de pasturas, seca

� Low and uncertain profitability
Rentabilidad baja e incierta

� Dryland salinity, water use efficiency
�6�D�O�L�Q�L�G�D�G���H�Q���W�L�H�U�U�D�V���H�Q���V�H�F�D�Q�R�����H�I�L�F�L�H�Q�F�L�D���H�Q���H�O���X�V�R���G�H���D�J�X�D

� �3�D�V�W�X�U�H���F�R�P�S�R�V�L�W�L�R�Q���D�Q�G���E�D�V�D�O���F�R�Y�H�U���" �S�H�U�H�Q�Q�L�D�O��
�V�S�H�F�L�H�V

�&�R�P�S�R�V�L�F�L�R�Q���G�H���O�D���S�D�V�W�X�U�D���\���F�R�E�H�U�W�X�U�D���E�D�V�D�O���" �H�V�S�H�F�L�H�V���S�H�U�H�Q�Q�H�V

� �*�U�D�]�L�Q�J���P�D�Q�D�J�H�P�H�Q�W
�0�D�Q�H�M�R���G�H�O���3�D�V�W�R�U�H�R



$��� �����
������	
�
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�(�O���F�L�F�O�R���G�H�O��
�D�J�X�D���H�Q���O�D�V��
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The role of pastures: Southern Australia
�(�O���U�R�O���G�H���O�D�V���S�D�V�W�X�U�D�V�����6�X�U���G�H���$�X�V�W�U�D�O�L�D

� Forage supply: highly variable, from 1 – 10 t DM/ha per year 
consumed
�$�S�R�U�W�H���G�H���I�R�U�U�D�M�H�����D�O�W�D�P�H�Q�W�H���Y�D�U�L�D�E�O�H�����G�H�������" �������W�W���G�H���0�6��
�F�R�Q�V�X�P�L�G�D���K�D���D�Q�L�R��

� Maintaining ground cover for soil protection

�0�D�Q�W�H�Q�L�P�L�H�Q�W�R���G�H���O�D���F�R�E�H�U�W�X�U�D���R���S�U�R�W�H�F�F�L�R�Q���G�H�O���V�X�H�O�R

� Restricting deep drainage in recharge zones  
�5�H�V�W�U�L�F�F�L�R�Q���G�H�O���G�U�H�Q�D�M�H���S�U�R�I�X�Q�G�R���H�Q���]�R�Q�D�V���G�H���U�H�F�D�U�J�D

� Using water efficiently

�8�V�R���H�I�L�F�L�H�Q�W�H���G�H�O���D�J�X�D



Possible solutions: Southern Australia
Soluciones posibles: Sur de Australia

� Pasture species – perennial grasses (eg phalaris, native species) and 
legumes (eg alfalfa)
Especies en la pastura – pastos perennes (ej. falaris, especies nativas) y 
leguminosas (ej. Alfalfa)

� Grazing management – poorly understood
Manejo del pastoreo – pobremente entendido

� Fertiliser inputs
Aporte de fertilizantes

� Trees in groundwater recharge zones
Arboles en las zonas de recarga del agua subterranea



National Experiment Approach
Enfoque del Experimento Nacional



National Experiment: Examples
Experimento Nacional: Ejemplos
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National Experiment: Examples
Experimento Nacional: Ejemplos

�&�R�P�S�D�U�H�G���W�R���D�Q�Q�X�D�O���S�D�V�W�X�U�H�V�����W�K�H���F�D�S�D�F�L�W�\���W�R���V�W�R�U�H���D�Q�G���X�V�H���&�R�P�S�D�U�H�G���W�R���D�Q�Q�X�D�O���S�D�V�W�X�U�H�V�����W�K�H���F�D�S�D�F�L�W�\���W�R���V�W�R�U�H���D�Q�G���X�V�H���&�R�P�S�D�U�H�G���W�R���D�Q�Q�X�D�O���S�D�V�W�X�U�H�V�����W�K�H���F�D�S�D�F�L�W�\���W�R���V�W�R�U�H���D�Q�G���X�V�H���&�R�P�S�D�U�H�G���W�R���D�Q�Q�X�D�O���S�D�V�W�X�U�H�V�����W�K�H���F�D�S�D�F�L�W�\���W�R���V�W�R�U�H���D�Q�G���X�V�H��
�V�R�L�O���Z�D�W�H�U���L�Q���Z�L�Q�W�H�U���L�Q�F�U�H�D�V�H�G���E�\�����V�R�L�O���Z�D�W�H�U���L�Q���Z�L�Q�W�H�U���L�Q�F�U�H�D�V�H�G���E�\�����V�R�L�O���Z�D�W�H�U���L�Q���Z�L�Q�W�H�U���L�Q�F�U�H�D�V�H�G���E�\�����V�R�L�O���Z�D�W�H�U���L�Q���Z�L�Q�W�H�U���L�Q�F�U�H�D�V�H�G���E�\����

�&�R�P�S�D�U�D�G�R���F�R�Q���S�D�V�W�X�U�D�V���D�Q�X�D�O�H�V�����O�D���F�D�S�D�F�L�G�D�G���S�D�U�D���D�O�P�D�F�H�Q�D�U���\���X�V�D�U��
�H�O���D�J�X�D���G�H�O���V�X�H�O�R���H�Q���L�Q�Y�L�H�U�Q�R���V�H���L�Q�F�U�H�P�H�Q�W�R���H�Q��

� �������" �������P�P���X�Q�G�H�U���S�K�D�O�D�U�L�V���L�Q���6�(���$�X�V�W�U�D�O�L�D�����U�R�R�W���G�H�S�W�K���a�����������P��
�������" �������P�P���E�D�M�R���I�D�O�D�U�L�V���H�Q���H�O���6�(���$�X�V�W�U�D�O�L�D�����S�U�R�I�X�Q�G�L�G�D�G���G�H���U�D�L�F�H�V���" ��������

�P��

� �������" �������P�P���X�Q�G�H�U���N�L�N�X�\�X���L�Q���:�H�V�W�H�U�Q���$�X�V�W�U�D�O�L�D�����U�R�R�W���G�H�S�W�K���a�����������P��

�������" �������P�P���E�D�M�R���S�D�V�W�R���N�L�N�X�\�R���H�Q���H�O���2�H�V�W�H���G�H���$�X�V�W�U�D�O�L�D�����S�U�R�I�X�Q�G�L�G�D�G���G�H��
�U�D�L�F�H�V���" ���������P����

� ���������P�P���X�Q�G�H�U���(�X�F�D�O�\�S�W�X�V�S�O�D�Q�W�D�W�L�R�Q���L�Q���:�$�����W�R���G�H�S�W�K���R�I�������������P��
���������P�P���E�D�M�R���S�O�D�Q�W�D�F�L�R�Q�H�V���G�H���(�X�F�D�O�L�S�W�X�V���H�Q���H�O���2�H�V�W�H���G�H���$�X�V�W�U�D�O�L�D�������K�D�V�W�D��

�S�U�R�I�X�Q�G�L�G�D�G�H�V���G�H�������������P��



National Experiment: Examples
Experimento Nacional: Ejemplos

Treatment Pasture composition (% DM)

1999 2000

Phalaris Clover Phalaris Clover

A and B Set stocked 42 33 22 36

C and D Rotationally grazed 62 15 50 15

E Rotationally grazed (1999)

and set stocked (2000)

65 18 37 40

�0�D�Q�L�S�X�O�D�W�L�Q�J���S�D�V�W�X�U�H���F�R�P�S�R�V�L�W�L�R�Q���W�K�U�R�X�J�K���J�U�D�]�L�Q�J���0�D�Q�L�S�X�O�D�W�L�Q�J���S�D�V�W�X�U�H���F�R�P�S�R�V�L�W�L�R�Q���W�K�U�R�X�J�K���J�U�D�]�L�Q�J���0�D�Q�L�S�X�O�D�W�L�Q�J���S�D�V�W�X�U�H���F�R�P�S�R�V�L�W�L�R�Q���W�K�U�R�X�J�K���J�U�D�]�L�Q�J���0�D�Q�L�S�X�O�D�W�L�Q�J���S�D�V�W�X�U�H���F�R�P�S�R�V�L�W�L�R�Q���W�K�U�R�X�J�K���J�U�D�]�L�Q�J��
�P�D�Q�D�J�H�P�H�Q�W�P�D�Q�D�J�H�P�H�Q�W�P�D�Q�D�J�H�P�H�Q�W�P�D�Q�D�J�H�P�H�Q�W
�0�D�Q�L�S�X�O�D�F�L�R�Q���G�H���O�D���F�R�P�S�R�V�L�F�L�R�Q���G�H���O�D���S�D�V�W�X�U�D���D���W�U�D�Y�H�V���G�H�O��
�P�D�Q�H�M�R���G�H�O���S�D�V�W�R�U�H�R

�6�L�J�Q�L�I�L�F�D�Q�F�H���R�I���W�U�H�D�W�P�H�Q�W���H�I�I�H�F�W�����6�L�J�Q�L�I�L�F�D�Q�F�H���R�I���W�U�H�D�W�P�H�Q�W���H�I�I�H�F�W�����6�L�J�Q�L�I�L�F�D�Q�F�H���R�I���W�U�H�D�W�P�H�Q�W���H�I�I�H�F�W�����6�L�J�Q�L�I�L�F�D�Q�F�H���R�I���W�U�H�D�W�P�H�Q�W���H�I�I�H�F�W�����3�3�3�3���������������������������������������������������������3�3�3�3���������������������������������������������������������������������������������3�3�3�3�����������������������������������������������������������������3�3�3�3������������������������������������������������



National Experiment: Principles
Experimento Nacional: Principios

� Maximum water use efficiency = 18 kg DM/ha per mm annual rainfall
�0�D�[�L�P�D �H�I�L�F�L�H�Q�F�L�D���G�H�O���X�V�R���G�H���D�J�X�D��� ���������N�J���0�6���K�D���P�P���G�H���O�O�X�Y�L�D���D�Q�Q�X�D�O

� �*�U�R�Z�L�Q�J���V�H�D�V�R�Q���O�H�Q�J�W�K���H�[�S�O�D�L�Q�V�����������R�I���W�R�W�D�O���D�Q�Q�X�D�O���+�$
�(�O���O�D�U�J�R���G�H���O�D���H�V�W�D�F�L�R�Q���G�H���F�U�H�F�L�P�L�H�Q�W�R���H�[�S�O�L�F�D���H�O�����������G�H�O���W�R�W�D�O���D�Q�X�D�O���G�H���D�F�X�P�X�O�D�F�L�R�Q��

�G�H���S�D�V�W�R

� Species, fertiliser and grazing management explain > 50% of variation in production!

�(�V�S�H�F�L�H�V�����I�H�U�W�L�O�L�]�D�Q�W�H���\���P�D�Q�H�M�R���G�H�O�����S�D�V�W�R�U�H�R���H�[�S�O�L�F�D�Q���!�����������G�H���O�D���Y�D�U�L�D�F�L�R�Q���H�Q��
�S�U�R�G�X�F�F�L�R�Q��

� Rotational grazing increases perennial grass content but decreases legume content, 
compared to continuous grazing 

�(�O���S�D�V�W�R�U�H�R���U�R�W�D�W�L�Y�R���L�Q�F�U�H�P�H�Q�W�D���H�O���F�R�Q�W�H�Q�L�G�R���G�H���J�U�D�P�L�Q�H�D�V���S�H�U�H�Q�Q�H�V�����S�H�U�R���G�L�V�P�L�Q�X�\�H���H�O��
�F�R�Q�W�H�Q�L�G�R���G�H���O�H�J�X�P�L�Q�R�V�D�V�����F�R�P�S�D�U�D�G�R���F�R�Q���H�O���S�D�V�W�R�U�H�R���F�R�Q�W�L�Q�X�R

� Stock carrying capacity = function of growing season, soil fertility and subdivision

�/�D���F�D�S�D�F�L�G�D�G���G�H���F�D�U�J�D���D�Q�L�P�D�O��� ���I�X�Q�F�W�L�R�Q���G�H���O�D���H�V�W�D�F�L�R�Q���G�H���F�U�H�F�L�P�L�H�Q�W�R�����O�D���I�H�U�W�L�O�L�G�D�G���G�H�O��
�V�X�H�O�R���\���O�D���V�X�E�G�L�Y�L�V�L�R�Q



Carrying capacity (stock equivalents / ha) =
a + [b x (growing season months)] + [c x (Olsen P mg/kg)]

�&�D�S�D�F�L�G�D�G���G�H���F�D�U�J�D�����8�Q�L�G�D�G�H�V���H�T�X�L�Y�D�O�H�Q�W�V���K�D����� ���D�������>�E���[�����P�H�V�H�V���G�H���O�D��
�H�V�W�D�F�L�R�Q���G�H���F�U�H�F�L�P�L�H�Q�W�R���@�������>�F���[�����3���2�O�V�H�Q���P�J���N�J���@

R2 = 70.9

Estimated parameters for the equation:
�3�D�U�D�P�H�W�U�R�V���H�V�W�L�P�D�G�R�V���S�D�U�D���O�D���H�F�X�D�F�L�R�Q

a  < 20 ha paddocks - 8.30
a  > 20 ha paddocks - 11.05
b 3.41
c 0.18

National Experiment: Principles
Experimento Nacional: Principios



Lessons for farming system design 
and management 
Lecciones para el disenio y manejo de los sistemas de 
produccion

� Increased productivity = increased water use efficiency
Incremento de la productividad = incremento en la eficiencia del uso del   
agua

� Critical importance of perennial pasture species
Importancia fundamental de las especies en la pastura perenne 

� Understanding and exploiting key differences between 
grazing methods
Entender y sacar provecho de las diferencias clave entre sistemas 
de pastoreo



�&�R�Q�J�U�H�V�R���$�U�J�H�Q�W�L�Q�R���G�H���3�U�R�G�X�F�F�L�R�Q���$�Q�L�P�D�O�����0�D�U���G�H�O��



�&�R�Q�J�U�H�V�R���$�U�J�H�Q�W�L�Q�R���G�H���3�U�R�G�X�F�F�L�R�Q���$�Q�L�P�D�O�����0�D�U���G�H�O��



The role of pastures: Canterbury, NZ
El rol de las pasturas: Canterbury, NZ

� Forage supply: up to18 t DM/ha per year consumed
Aporte de forraje: hasta 18 tt MS consumida/ha/anio 

� Low cost, reliable (with irrigation)

Bajo costo, confiable (bajo riego)

� But, only ~400 kg milk solids per cow/year, 265 days in milk, and 
more imported feed 
Pero, solo 400 kg de solidos por vaca/anio, 265 dias en ordenie, y mas 
alimentos extraprediales

� And, N leaching losses 30 – 75 kg N/ha per year (urine patch)

Y, perdidas por lixiviacion de N de 30-75 kg N/ha/anio (manchones de 
orina)



Possible solutions: Canterbury, NZ
Soluciones posibles: Canterbury, NZ

� Reduce stocking rate – fewer animals, less urine N
Reduccion de la carga animal – menos animales, menos N proveniente  de la 
orina

� Improve reproductive efficiency – lower replacement rate, fewer animals
Mejorar la eficiencia reproductiva – menor taza de reemplazo, menos animales

� More efficient cow type (higher genetic merit)
Tipo de vaca mas eficiente (merito genetico mas alto)

� Nitrification inhibitors
Inhibidores de la nitrificacion

� More summer pasture growth, higher pasture intake – diverse pasture 
mixtures

Mas crecimiento de la pastura en el verano, consumo mas alto de pastura –
mezclas de pasturas diversas



�&�R�Q�J�U�H�V�R���$�U�J�H�Q�W�L�Q�R���G�H���3�U�R�G�X�F�F�L�R�Q���$�Q�L�P�D�O�����0�D�U���G�H�O��



��������������������
��	��
������������������
���
� ����	���	��	������
�� ����������
!�� �"#���������$�!��"��	��%�

���&

����	���!%&"�
 ����

���������	���
���������������������������������'��( ���������	���������������	���	�!�� �"#�����
������!��"�����)���&
����	����!%&"

�&�' (( )�

��
�*	
�������+�
 ��,���- *+,- -+. /+-

(� ��
����� +*�,�
 - *,* */0 *-/

(��
�������	

���
����+����- 122 13. 130

����������!����+*��
�(,�
 - /.- , 3.. 1 ,.. /

��!���	�	%��������+*��,���- 11. /3. ,-.

������������������+���%������������!
���	���������( ,��-�
,2+3 ,3+, ,2+.

�6�R�X�U�F�H�����3�����%�H�X�N�H�V���H�W���D�O�����������������0�2�'�6�,�0



���	��	�����

����	
��
������
��	�!45"��
�����6�
�� 	#����
�
��	��7���������
���
���
��	���	��	������
�� ����������!�� �"#���������$�!�� "��	��%�

���&

����	���!%&"�
���	���������6��
��������,.���	���6
���������	��
�� ��1...81..,�
��1..98,.

��������4��
����	
�������������	�!45"�����������6�� ��	#���	�	������7���:��������������������	�����;

'��(���������	���������������	���	�!�� �"#��������� ��!��"�����)���&
����	����!%&"����6������
�����,.���
����	�����	���6
��������������1...81..,� ��1..981.,.

�&�' (( )�

(� ��
����	



���	�!$�8��" ,#23. 1#,0. ,#-3.

45�!<" * * 1

.�����	
����
!	�

���	�!=8��" /#,,- /#13. 1#9*.

45�!<" *0 *9 -,

���������

���	�!$��78��8��" /- *3 1-

45�!<" 19 1, 11

�6�R�X�U�F�H�����3�����%�H�X�N�H�V���H�W���D�O�����������������0�2�'�6�,�0



Research challenges: 
Spanish>

� What proportion of grazed area in diverse pastures?
Spanish

� Which species?
Spanish

� Grazing management – impossible to meet needs of all 
species in the mixture
Spanish

� Nitrogen fertiliser efficiency – move to another level
Spanish

Research challenges: 
Desafios de la investigacion

� What proportion of grazed area in diverse pastures?
• Que proporcion del area de pastoreo con pasturas diversas?

� Which species?
• Que especies?

� Grazing management – impossible to meet needs of all 
species in the mixture

• Manejo del pastoreo – imposible cumplir con los requerimientos 
de todas las especies de la mezcla

� Substantially improve nitrogen fertilizer efficiency 
• Mejorar sustancialmente la eficiencia del fertilizante nitrogenado 



Lessons for farming system design 
and management 
Lecciones para el disenio y manejo de los sistemas de 
produccion

� Maintaining / increasing productivity at lower stocking 
rates and N inputs
Mantener/incrementar la productividad con menor carga animal y aporte 
de N

� Integrating technologies for controlling nutrient losses

Integrar tecnologias para controlar la perdida de nutrients

� Efficiency gains = ‘win’ for profitability and environment
Ganancia en la eficiencia = “triunfo” para la rentabilidad y el 
ambiente



Summing up:
Resumiendo:

Huge range in productivity: from 1 cow per 50 ha 
(northern Australia), to 1 cow per 0.25 ha 
(Canterbury, NZ)

Amplio rango en la productividad: desde 1 vaca cada 50 ha (Norte de 
Australia) a 1 vaca cada 0.25 ha (Canterbury, NZ)

� What common threads can we identify?
Que hilos conductores podemos identificar?



Summing up
Resumiendo:

� Spatial scale: from region (climate variability in 
northern Australia) to urine patch (dairy 
systems in NZ).  Little capacity, currently, to link 
processes across spatial layers

Escala espacial: desde region (variabilidad climatica en el norte 
de Australia) a manchones de orina (sistemas lecheros en NZ). 
Poca capacidad, en este momento, para conectar procesos entre 
capas espaciales



Summing up
Resumiendo:

� Perennial plant species support sustainability and 
competitiveness (profit)
Las especies de plantas perennes soportan la sustentabilidad y 
competitividad (ganancia)

� Need to understand plant responses to multiple, 
simultaneous stresses to increase resilience of plant 
communities – ecophysiology, including plant-animal 
interactions
Es necesario entender la forma en que las plantas responden a estreses 
multiples y simultaneos para incrementar la resiliencia de las 
comunidades de plantas – ecofisiologia, icluyendo las interacciones 
planta-animal     



Summing up
Resumiendo:

� Understanding and managing variability – both 
spatial and temporal
Entender y manejar la variabilidad – tanto espacial como temporal

� The importance of prediction and monitoring –
is biophysical modelling now exposing the 
limits of our scientific knowledge?
La importancia de la prediccion y el monitoreo – estan ahora los 
modelos biofisicos exponiendo los limites de nuestro 
conocimiento cientifico?



Congreso Argentino de Produccion Animal, Mar del Pl ata, Octobre 2006
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