
� � �

�
�

� � �� � � � 	 � 
 � � � �� � �� 
 � � � � 
 ��� �� ���� � 	 �� � � �
�� �� 
 � � �� � � �	 
 �

�

�
�

� � � �� �� �
 � � � � � �� � � � � � �
� � � ���� � �� � � � � 
 � � � �� � � � �

�
�
�
�

� � � � � � � � �
 � ! ���� " �
" � 	 � 
 � � � ��� � � � �



� � �

�
�
�

�� � � � ! #	 � �� � �
� �
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
$� �� � �� � � � � � � � � � � �� %
 � � � � � � � � � � � � � � � � � � � � �� � � � � � 
 � � � � � � � � � � � � &�� � 
 �� � � � &� 
 
 
 � � � � �
� � �� � � � � � 	 � � 
 � � � � � 
 � 
 � � 
 �� � �� ��� � � � �� 
 � � �� � � 
 � 
 � � � � �� 
 � 
 � ! � 	 � � � � � � � � � � � � � �� ! � � � � ��� � � �
� � � � � 
 � � � � � � � � ' � $� � � 	 #� � � � � � � � 
 � � � � � � � � � � � � � &� 
 
 
 � � (� � � � %� � � � ) *� � � 	 #� � � � � � � � + � � , � � �

 � � 
 � -�
�
� ��  �� 	 
 � � �
 � � 	 � ��� � � � � � � 
 � � � � 
 � � � � � � �� 	 � � 
 � � 	 
 � � � �� �� 
 � 
 � � � � 
 � � 
 � � � 
 � �
 � � � � � � � � �


 � � �� 
 � �� �� 
 � �� � 
 � � �� � �� � �	 � � � � 
 � ��	 
 � � � � � �� 
 �� � � � � � � � �� 
 � ��

� ���  � � ��� �
 � �� � � �� � 	 � � �� � �� � �	 � � � � 
 � ���� � � � 
 � �� � �� 
 � �� � �� � � �� � �� � � �� � � � � �� � �� � 
 ��  �� � � �� � � � � �
� � � � � � � �� � 
 � ! �

�
" � � � � � � �� �� �� � � � � �#� � �� 	 �� � � 
 � � � � �
 � 	 � � � � � � 
 � � �
 � �� � � � � � � � � � � �� 
 � � � � � � � � 
 � 
 �� � � 
 � �
 �
 � � � � � 
 � � �
� 
 � 	 � � � � 
 � ��� � � � 
 � � 	 � ��� � � �
 � $� � � � %� 
 �� � &� � � ��� #� 
 � � �� � � � � � �� 
 � 
 � � � � 
 � � � � 
 � 	 � � � � 
 � �� �� � � � � � � � �

 � � �� 
 � ��� �� 
 �� �� � 
 � � �� 
 � �
 � � � � 
 � �
 � ! � �
�
� #
 
 
 � � �� � �� � � &� � � � �
' �� 
 �� �� � 
 � �	 
 � � 
 � � � �� � � �#� � 
 �� � � � �� 
 �� � � �� � � �� 
 �� � �� � � �� � � �� � � � �� �� � � � �� � 
 � � �� � �� � �� � � �
	 � � � � 
 � ��� � � � � � � �� � �� � � �� � 
 � 
 �� �� 
 � �
 �
 � �� � � 
 � � �� 
 �� 
 � � � � 
 ��� 
 �
 � ! �� � ��	 � ��� �� 
 � � �� � � �	 
 ! ���( 
 �
� � � �#� � �� �� � �� � � �� 
 � �
 �
 � �� � � 	 �� � � �� � 
 �� � � � �� �� &�� � � 	 �� � � � �� � 
 ��� 
 ��
 �� � � �� � � 
 &� �� � 
 � � �� � � � �� � �
� � 
 � �� � � � �� � �� 
 � � �� � �� � ��� � � �� � � � ��� � �� � �� 
 � �� �� �� � � � �� � �	 
 � � �� � �� � � �� � �� � 
 � � ��
 �� � 	 	 � 
 � �� � �
� � � �� 
 � � � � 
 � � �� � � � �� 	 � � ��
 �� � � �� � � 	 �� � � ! ��) � � ��� � � � 
 ��� �� � 
 � � � � 
 � � �� 
 � � 
 � �� � � �� � 
 � � �� � � � 
 � �� ��
	 � 
 � � �� � 
 �� 	 ���� 
 �  � �� � � � �� � 
 � � �� � � � �� �	 � � � � 
 � ��� � � � � � ��
 �$� � � �%� 
 �� � *�� � � � � �� � 
 � � �	 � 
 � � �� 
 � �� �� �
� � � ���� � � � � 	 , �� � � ! � �� ��� �� � � �	 � � � � 
 � ��� � � ��� �	 
 � � �� �
 � ��
 � � #� �� � �� � 
 � � � �� � � �� � 
 � . �� 
 � �� ���� �� � � �
� 
 � #� 
 ��� 
 � � #� � � �� 
 � �+ 
 � � � �
 � 	 
 � � � 
 � �
 � �� � � �� � �
 �� � � 
 � � � �� � �
 � � 
 �� 
 � � �� � 
 �� � � �� � +� 
 �� � �� � �
��� � � � � � � ��
 �$� � � �%� 
 �� � ! ��) � � �� � � � �� � �� � 
 � �� � 
 � � � � �� � � � 
 � ��
 � � 
 � � �� � �� �� � � � � �� 
 ��
 � � �� �
 � �
� � �� �	 �� �� � � � �
 � � �#� � � � � 
 �� � � �, � 
 � �) 
 � �
 �
 � �- 
 � � 	 �� , ) - � �� 
 � �� � � �� � 
 � � �� � 
 � � �� 
 � �� � ��� � � � �
� � � �� 
 � � � � �#� � � 
 � �
 � � � � �
 � �� 
 �� � � � 	 � � #�� �� � � 
 � � 
 � ��
 �� � �� � �� � � �
 �� �
 � �
 � � �� � � �� �#� �� � � � �� � �
� � � � �� 	 �� � � �� � 
 � � 
 � �� � �� � � �� 
 � �
 �
 � �	 
 � 	 � 
 ! ��) � � �. � � � �) 
 � �
 � 
 �� � �/ ' 0) , 1, �� �� � �� � 	 	 � 
 � �� 
 � � �
��$1�� 
 � �2$, ( 3, �. $�� � � 	 �� � � � �� � � �� � � �� 
 � � � �� � �� � � �� 
 � �
 � 
 � � �� � 
 � � �&��
 � �� � �
 � �� � � � �� � � � �� � �� 
 � �
� �� � � ��� � 	 	 � 
 � � �� � � � �� � �	 � � � � � &�� � 	 � �� 
 � �� � � � � � � � ! ����
�
) � � � 	 
 � � 
 � � � � � � � � � � � 
 � �
 � � � � � � � � � 
 � 
 � � � � 
 � �� � � � � � � 
 
 � 
 � � � � 
 � � � � 
 � � � � � 
 � � � � 
 � � � � 
 � � ! � ) � � �
� 
 � � 
 � � �� 
 � �� 	 � 
 � 
 � 
 � � � � � � � �
 � � � � � � � � �� � �
 � 3� � � 
 � &� " � 
 � � � �
 � %	 
 ��� � 445� � � � � � �� � � � � � �
	 
 � ��� �
 � 
 � � � �
 � �
 � � � � � � � � 
 � � �� 
 � �� � � � � � � � 
 � � � � � � � � 
 � � �� � � � � � 	 � � � � 
 � ��� � � � � 
 � � 	 
 � � � 
 � � � � � 
 � �
� � � �� � � � #� � � � � � � � � �#� �� � � ! � ) � � � � � � � �
 � � � �� � � � ��� � � � � 	 
 � � 
 � � � � � 	 � 
 � 
 � 
 � � � � � 
 � � � 
 � � �� � � � � � � � �
, � 
 � �%� � �� � 
 � �- 
 � � 	 �� , %- �&�� � �� � �� � #� � 6� � 
 � �� �� � 
 � � 
 � � ��� � �� �
 � � �� � � � �
 � ��
 �7� �� �� 445!��
�
3� � � � 
 � �
 � � � � � � � �� � � #� � 
 � � � � � +� 
 � � � � �� �� � � � � � 
 � � � �� � 	 � 
 �� � ! � ) � � � �� � � � � � � � � � � � � 	 
 � � 
 � � � � � � �

 � � � �� � � � 
 � � � 
 � � 	 � #��� � � � &� � � � 
 � � � �
 � � � � � 
 � � �
 � � 
 � � � � 
 � � �	 � 	 � 
 � �� � �� 
 �� � �
 � � � � � 
 � � �� 
 � � � 	 � � 89�
� � � 
 � � � � � �� � � � � �: � � � 
 � � � ; � ! � � ) � � � 	 
 � � 
 � � � � � � � 
 � � � 
 � � � � � #� � 
 � � � � �� � � � �� �� �
 � � 	 � 
 � 
 � 
 �
� 
 � � 
 �� � � �� 
 � �� 
 � �� � � 
 � �
 � � �
 � �� � � �� : � � � 
 � � �� � ��
 � � 
 � � � �� 
 �#� � � � � 
 �� � � #� 
 � �� � �	 � � � � 
 � ��� �� ���
� � � �� � � &�� � 
 � 
 � &�
 � � � � 
 � � � 
 � �� 
 � �� � � � �� 	 � � 
 � �	 
 � � � �� �� 
 � 
 � ! ��%�� � � �� � � �� �� � ��
 �� � �� �
 � � 	 � � � �� � � �

                                                      
� �/ � 
 � �� � � � ��� � ��
 � � 
 � � � �� 
 �� 
 �� � � �	 
 � � 
 � � � � �� � 
 �#� �� � � 
 � �� � �� � � ! ��� � ! � 
 � <� 
 � �� 
 � � �
� �2� 	 � 
 � � � �� 
 ��
 �� � � �=
 � �� �: 0� � 
 � � �
 � 	 � 
 � ! �



� =�

� � � � � 
 � � 
 �� � � �� 
 � � � � � � 
 � � �� 
 � �� � � � � �
 � � �
 � 7� �� � � 445� � � � � � � � �� 	 � � � � � � � � 
 �� � � �� 
 � � � 
 � � � � � � �
 �
� � 	 	 � 
 � � � � � 	 � � � � 
 � ��� � � �
 �$� � � �%� 
 �� � ! � �( � � 
 � � � 
 � � � � � � � &��� � � � 
 � � � � � 	 � � � � 
 � �� � �� ��� � � � �� � � � � 
 � � 	 � �
� 
 � � 
 � 	 
 � � � 
 � � � �� � � � � 
 � � � � � � � � � � �� &� 3- ( � � � 
 � � 
 � � � � 
 � � � � � � � � 
 �� � � � � #� � � � � � � � � #� � � � � � �
� � � ��� 
 � � � � � � � 
 � � � � �� � � 	 � 
 � � 	 � �� 
 � � � � � 	 � � � � 
 � ��� � � � � 
 � � 	 � � � � 
 � ��� � � � � � � 
 � 	 � 
 � 
 � � � � � #� � � � � �
� � � �� ! �����
�
>�
 � ��� &� � � � � 	 
 � � 
 � � � � � � � � � 
 � � � =4&444� $� 
 � � � � 
 � � � 1� � � �� 	 � � 
 � � , � � 	 � 
 � � �� 
 � �
 � �� 
 � � �
 �
) � 
 ?� 
 �� � � � � �� � 
 � � � � � 
 � � � #� � � � � � 	 �� � � 
 � � 
 � � �
 �� �� � �� � � �
 � � � 	 	 � 
 � � � � � 	 � � � � 
 � �� � �� ��� � � � �� � � � �
 �
) � 
 ?� 
 �� ! � � ) � �� � �
 �� �� � �� � � �� � �
 � 
 � � 	 � 
 � � � � � � � 
 �� �� �� � &� 	 � 
 � �� � �� 
 �� � � 
 � � � 	 � � � � 
 � �� � 
 � � 	 � � �
 �
� � � � � � 
 
 � " � 
 � � � � 
 � � 
 � 
 � � � 
 
 � ) � 
 ?� 
 �� &� � � � � � � � � � �� 
 � 0� � 
 � � � � � � � � � � � � � � � 	 
 � � 
 � � � � � � � � � 	 � � �� � �
#� ��� �
 � � � � � �� �� �� � &�� � ��� � � � � �
 � #�� &�� � 
 � � � � ���
 � � � � � � 6� �	 � 	 � � � � 
 � �� � � � � � 
 �� �� � � � �� � � � � � � � � ���� �
� � � � � � � 
 � � � � � �
 � �� 
 � � � �
 � � � � � � � � 
 � 0� � 
 � ! � � %
 � � � � � � � � 
 �� � � � � � � �� �� �� � � � � 
 � � � � � � � 0� 
 � � � � �  � � � �
#� ��� � � � � �
 � � � ���� � � � � � � � � � � �� � � � 
 � � �
 � � 
 � � � � 	 � ��� � � � 
 � �� � � � � � 
 � � � � � � � � � � � � �
 � � � � � � � � 
 � 0� � 
 � &�
� � � 
 � �� �� � � �
 � � �#� �� 
 � � � �
 � ��� � � �� � �� � � � 
 � �� � �	 � � � � 
 � ��� � ��
 �� � � ��� 
 � � 
 �� � 
 � ! ��
�
%	 	 � 
 � �: � � � 	 
 � � �� � � � � 
 � � � � 
 � �� � � � � � 	 �� 
 
 � � � � � 
 � � � � �� 	 �� � � 
 � � � � � � � �� �� �� � � � � 
 
 �� � � � � � � � � �
	 
 � � 
 � � � � �� � � 
 �� � � �	 � 
 �� � �� � � �%	 
 ���� � �=4� � �' � 	 � � � #� 
 �� 445���

���
� � � 	 �� �	 �
 	 � �� �� �� � �� � � � �� � � �� � � � � � �� � � �� ! �
�
/ ' �0 � � � � �	 �� � 
 �� �� &�	 � #� � � �� � �� 
 � � � � 
 ��� 
 �
 � ! �� � ��	 � ��� �� 
 � � �� � � �	 
 �
) � � � � � � � � 
 � � � � � � � � � � � ) 
 � �
 � 
 � � � / � 
 � � �� � � 
 � � � � � �� � � � � � � � � � � � � � 
 � � � � � � � � � � 
 � � �� � � � � � 	 � � � � 
 � ��
� � � � � � � � �
 �$� � � �%� 
 �� � � � � � � � � � � 	 �� � � � � �
 � ' � 	 � � � #� 
 � � 445&�� � � � � 	 � � �
 � � � � � � � � � � � � 
 � � � � � � � �� �
 � �
� � � � � � � � � � � 
 � �
 �
 � � � � � � � � � � � � � � � � � �� � �
 �3� � � � #� 
 ! � � �1� � �� 
 �
 � � � � � � � 
 � �
 � 
 � � � � � 
 � � �� � � � � � � � � � � �
� � � � � � �� � 
 � � � � � � � � 	 �� : �� � � � 
 � � � �� � 
 � �� � � � � � 	 � � � � 
 � �� � � � � � � � � �
 � $� � � �%� 
 �� � ! � � ) � � � � � 
 � 
 � � � � 
 � � �
� � � �
 � �� � �� � �� �� � � � 
 � � 
 �� � � �/ � � � � ��� � � � � 
 �� �� � ��
 �� � � � � � 
 
 �" � 
 � � &�� � 
 � � �
 � �� �� � �� �� �� � 
 � �� �� � �
��� � ��� � � � � � � 
 � � � � �� � � � 
 �� � 	 � 
 � �� � � � 	 � 
 � � 
 � � � 
 � ��� � � � � � � &�� � � � � 
 � 0	 � � � � 
 � ��" � 
 �� � +� 
 � � �
 � 
 � 
 � � 0
� � � � � 
 
 � @� � 
 � � &� � � � � � � � � �� � �� � � � #��� � ) � 
 � � 
 � � � 
 � 	 
 � � � � �
 � 
 � �� � � � � � �0
 � � 
 �
 � � ' � � � ��� � 
 � �
2� 
 � ���� � �
 � " � 
 � � &� � � � � �� � �� 
 � � / � � � � �� �
 � 3� � 
 � 
 � � 
 � &� ) � 
 ?� 
 �� ! � � , � 	 � � 
 �
 � � � � � � � � � � 
 � � � � � �
� � � � � � � � 
 � � � �� � 
 � � � � � � � � � � � � � � ���� � � 
 � � � � � � � �
 � �
 � � 
 
 � �� �� � �� � �� � � � � � 
 � �� �� �� � � � � � � 
 � �
 �
 � � �� � � � �
� � 
 � �
 � � � 	 � ��� � � � � � � 
 � � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � � � 	 � � � � 
 � ��� � � �� � � � 
 � � �� 
 � �� 
 � � 	 � 
 � � � � � � � � � �
� �� � �� � �� � � 
 � �
 � 
 � � 
 � � �
 � � � �� � � �� � � 	 � 
 � � � � � � 
 � � � � �� � &� �� � � � 	 	 � 
 � � � � � �� � � � � � � 
 �� � � � 	 � ��� �� � &�
� � � � 
 � �� 
 � � � �� � � 
 � � �� �	 � � � 
 � �� �! ��
�
. � � � �
 � � � : 	 � 
 � � � � 
 � � � � � � � 
 � � �� 
 � � � 
 � � � � � � �� � �� 
 � � � � � � 	 
 � � �� � � � � � � �� � � � � � � � � � � � 	 � 
 � �
 � 
 � �
� � � � � � 
 � � � � �� 
 � �� �� � � � �� � 
 � � � � � � � � 	 	 � 
 � � � � � � � 
 � � � � 
 � � � � � � � �� 	 � � � �
 � � � � � � 
 � �
 �
 � � � � � 	 �� � � !=�
) � � � �� � � � 
 � �� � � � 
 � � � � 
 � � � � 
 � � 
 � � � � � � � � 
 � � � � � � � 
 � �� �� 	 � 
 � � � � 
 � � 	 ���� 
 �  � � � � � � � � 
 � � �� � � � � � � 	 � � � � 
 � ��
� � � � � � � �
 � $� � � � %� 
 �� � !5� ) � � � � � 
 � � � � 	 ���� 
 �  � � 
 � *� A���� 
 � � &� � � � � ��� � � � � 	 , � � � � ! � � 	 ���� 
 � � &� � � � �
	 � � � � 
 � �� � � � ��� � 	 
 � � �� �
 � � �
 � � #� � � � � � � 
 � � � � � � � � � � 
 � . � � 
 � � 	 ���� 
 � =&� � � � � � 
 � #� 
 �� � 
 � � #� � � � � 
 � �
+ 
 � � � � 
 � 	 
 � � � 
 � �
 � � � � � � � � �
 � � � � 
 � � � � � � � 
 � � 
 �� 
 � � � � � 
 � � � � � � � +� 
 �� � � � � � ��� � � � � � � � �
 � $� � � �%� 
 �� � ! ��
1
 ! � B � ���
 � � � 
 � $� � � � � � � � � � � � 1� 	 � 
 � � � 
 � � � � � 2� 
 � � � / � 
 � � � � � 
 � � � � � � � � � @
 �� � 
 � �� � � � � � 3� �
 � #��
� � � � � � � �� 
 �� � � � � �� � � � � 
 � �� � � � ��
 � �� � 
 � � �� � � �6� � ��� � �� 
 � �6� � 
 � �� � �� � �
 � � � 
 � ��	 � � � � 
 � � �� 
 � � � � � � 
 �
�
 � $� � � � %� 
 �� � &� � 
 � � � � � � � 	 � �� � �� #� �� 
 � � � � 
 � 
 � �� � �� 
 � � �	 � #� � � � � 
 � � � � � 
 � � #� 
 � � � � 	 � � 	 �� � �
 � � �
� � � ��� � � 
 � � � � � � 
 � � #� 
 � � 
 � � � � � <� � : � 
 � � �� � � � � � � � �
 � � � 
 � � � 
 � � 	 � � � �� � �� � 	 ���� 
 � � � � � 
 � �=� ! �A
 � � � � � � 
 �
/ � 
 � �
 � ' � � � � � � � � � � � 1� 	 � 
 � � � 
 � � � � � %
 �� � �� ' � �� 
 � � � � � � ' � � � �
 � � @
 �� � 
 � �� � � � � � %� 
 �� � �� � 
 � �
� � � 	 ��� � � � � � � � � 
 � � � � � 
 � 
 � � � � � � � � � � � 
 � � � � � � � �
 � �� � 
 � � � � � � � ��� � � � � � � � � � 
 � � � �
 � � � 	 � � � � 
 � �� � � � � �
 � �
                                                      
=�@
 � � 
 � � 
 � � � �� &�� � �� � 
 � �� 
 � #�� ��� � � � �� � � �� �� � ��� � 
 � �� � �
 � �� � � 
 � �� : 	 � 
 � � �� 
 � � �@� � 
 � � ! �) � � �	 
 � � 
 � � � � �� ����� 
 � � 
 � �� �� � � 
 � � � �� � �� �
� � � 
 � � � � �
 � ! �
5�) � � �� 
 � �
 �
 � �� � � 	 �� � � �� � 
 �$� � � �%� 
 �� � ��� �#� � � � �� 
 �� � � � �� � � �� 
 � � �#� �1
 ! �� 
 �� �� � � �) � C#� � � �� � 
 �� � � �' � � � ��� 
 � �
 �
 � �� � � 
 � � ! �' � � �� � � �� 
 � �
� 
 � �=
 � �� �: 0� � 
 � � �
 � 	 � 
 � � �� � 
 �� � 
 � ��
 � � 
 � � � �� 
 ! �



� 5�

The effect of scattered rainfall on pastures 

�
 � $� � � � %� 
 �� � � � � � �� � � � � � 
 � � �� � � � 	 ���� 
 � � � ! � � 1
 � � �
 � � � 
 � � � � �
 � � � 
 � � 
 � � �� � � � � � 
 � � � �� �� � � 
 � � � � �
� � ���� � �� � � �� � � �� � �� � �
 � � � � 
 � � �� � � � �� � � �#� � 
 �� � 
 
 �� � �� � � �#� �� �� � � � �� � �
 � � � � 
 � � � 
 � �� 
 � �
 � � � � 
 � � �
�
 � � �� � � �� 
 � � � � � 
 � � � � � 	 � � � � 84� � � � 
 � � � 
 � � � 
 � &� � � � � � 	 
 � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � #� � � � � � � 	 �
� �� � �	 � � � � � 
 � 	 � � �� 
 � �� � � � �� � � � �� � ! ���
�
�
2� 	 � � � � � � � � � � �
 � � � � � � � � 	 �� � � � #� � � � � 
 � � � � � 1
 � $� � � � &� A
 � � � � � � 
 � ' � � � � � 
 � � � � � � , � 
 � � ) 
 � �
 �
 � �
) � � � � � , ) - � 8� � � � � �� � � � � � � � � � 	 � 
 � �
 � 
 � � � � 
 � � � � � � � 
 �� � � � � � � � � � � � � � &� 
 � � � �� �
 � � �
 � � � � �� � � � � � � � �
� 
 � � � � � #� � � 
 � � � 
 � � � � � 	 � � #�� � �� � � �� � � � �
 � � 
 � � � �� 
 � � � � � � 
 
 �� � � � � � � � � �� � � � � � �� � #� � � � � � � � � �
� � � � �� 	 � � � � � � � 
 � � 
 � � � � � � � � � � 
 � �
 �
 � � 	 
 � 	 � 
 ! � �%� � � � �� � 	 � �
 � &� � � � � . � � � � ) 
 � �
 � 
 � � � � / ' 0) , 1, � � �� � �
� � 	 	 � 
 � � � 
 � � � ��$1� � 
 � � 2$, ( 3, �. $� � � � 	 �� � � � � � � � � � � � � � 
 � � � � � � � � � � � � 
 � �
 � 
 � � � � � 
 � � �&� �
 � �� � �
 � �
� � � � �� � � � �� � �� 
 � �� �� � � ��� � 	 	 � 
 � � �� � � � �� � �	 � � � � � &�� � 	 � �� 
 � �� � � � � � � � ! ���) � #�� �� �#� �� � �	 
 � � �� � � �� �
� � � � � 
 � �� � �� � � �� � 
 � � 
 � �� � �� � � � �� �� ! �
�
) � � � 	 � � � � � � �� � � 	 	 
 � � � � � � � � � � � � � 
 � �
 �
 � � �� � � � � �� 	 � 
 � � 
 � � � � � � � � � � � 
 � � 
 � � � �
 � � � � � � � � #+� � � �� � � �� �

 � � � � � � � �� � � � 
 �  � 	 � 
 � �� �	 � 
 � � � � #� � � � 	 � � � � 
 � ��� � &� #� � � 
 � � � � 
 � � � � � � � 
 � � � � � � �
 � 	 � 
 � � 	 � �� 
 � � � 
 � �
� 
 � � 
 � � � 
 � �
 � � � � � � � � � � � � � � � � � � � � � � 
 � � &� � 
 � � � � � � 6� �	 � � � � � � � �� � � � 
 � � � � 
 � � � � � � � � � � � � � � � � � � � �
� � 
 �	 � � � � 
 � ��� � �� � �� �� �� #�� �� � � � � � ! ��>� 
 � � � � 
 � � ��� &�� � � �� 	 	 
 � � � � ��� �	 � 
 � �� �	 � � � 
 � �� 
 � �#� � � � �� 
 �
� � � � � � 
 � � 	 � � � � � � � � �� 0� �� � � � � 
 �  � 
 � � � � 
 � � � � 
 � � � � � � � �
 �  ! � � %� � � � � � &� � � � � 
 �� �� � � � � � � � � � #� �
� � � � �� 	 � � � � � 
 � � �� � � 
 � � � � � � � � � � � � � 
 � � 
 � � � � � � � � � � � � � ��� � � 	 � 
 � �� �	 � 
 � � � � � � � � � �� � � 	 � � � 
 � � � #� �
� � � �
 � � �� � � � � 
 �� � � 
 � � � � 
 � � � � 
 � � � �� � � � � � � 
 � � � � � � 
 � � � � � � � � � � � � �
 � � � � � �� � �
 � � � �� � � � � � � � 
 � �
 � 
 � �� �
� � � � � � � � � � 
  ! � � �
 � � � � �� 
 �
 � � � � � � 	 � � � � � � �� � � 	 	 
 � � � � &� � � � � . � � � � ) 
 � �
 � 
 � � 
 � � � � � � � ��� � � 
 � � � � �
� � � �� � � 
 � � � � � � � � � � � � � � � �
 � � � � � ' � � � �� � 
 � �
 �
 � � � � � � �� &D� � � �� � � � � � � � � � � 6� � � � �� 
 � � 
 � � � 
 � � � 
  �
� 	 	 
 � � � � � � � � �
 � 
 � � � � �
 � � � 
 � � � 
 � �� � �
 � � �� � � � � � � � � � � ��� � � � � � 
 � 
 � � � � � � � � � � � 	 � � � � � 
 � 	 � � &� � �� 	 �� �
� � � � � � � � �� 
 � �� � � � �� � � � �� � ! ���) � � ��� � � � � �#� �� � �	 
 � � � 
 � �� � � � �� � �� � � �� �� 	 �� �� � � � � � � � �� � � � ��
 �� � � �
' � � � �� � 
 � �
 �
 � � � � � ���� � � 
 � � � � � � 
 � � #� 
 � � � � � � � � �� � � � � &� � � �� � � � 
 � � #� �
 � � � � � 	 � � � � � � 
 � � � � � � � � � �
%� 
 �� � 
 �� � 
 � � : � ! ���
�

�
�
�
�
�
�
�
�
�

�
�

�
�
�
�
�
�
�
�

                                                      
8�, � � 	 � � � � �� � �� � � �� � � � � �� �� � �
 �� � � �	 
 � � 
 � � � � ��%�� �� �� �� �/ � 
 �
 � � � &�� � � ��� � � �� 
 � �
 � 
 �� � �� � � �	 
 � � 
 � � � � &�7� � 
 �. � � � �&�� � � �	 
 � � 
 � � � � �
� � 
 � � � 
 &�/ �� � � � ��( � � �� 
 � �( � � �� � #� &�� 
 � �, � � �E� � � � � ! �
D�' � � �� � � �� 
 � �� 
 � �=
 � �� �: 0� � 
 � � �
 � 	 � 
 � � �� � 
 �� � 
 � ��
 � � 
 � � � �� 
 �� 
 �� � � �' � � � ��� 
 � �
 �
 � ! �� � � � �� 
 � �� � � ��� #�� �� � �� � � ! ��� � ! � 
 � <� 
 � �� 
 � � �

Effect of seasons on pastures 



� 8�

Table 1: Overall content of Module 1: The dynamics of pastoral systems in East Afr ica 
 

Pillar  1:  Natural Resources Pillar  2:  The Herd Pillar  3:  The Family 
KQ1: What are the main pastoral resources in EA? 
A1: Natural pastures are the manjor source of feed. 

KQ1: What is meant by a herd? 
 

KQ1: What is a pastoral family? 

KQ2: What are the dynamics of natural pastures in EA? 
A1: Seasonal variations in rainfall have an important 
influence on grasses. 
A2: Distribution of total annual rainfall has an important 
influence on grasses. 
A3: Inter-annual rainfall variations have an important 
influence on pastures. 
A4: Soil type has an important influence on natural pastures. 
A5: Fire has an important influence on natural pastures. 
A6: Grazing rhythm during the dry & rainy seasons has an 
important influence on natural pastures & livestock 
A7: Livestock play an important role in rangeland ecology 
A8: Wildlife have an important influence on natural pastures 
& water 

KQ2: How is a herd composed? 
A1: A herd is usually made up of several species of 
livestock. 
A2: A herd is composed of animals of different sexes and 
ages. 
A3: A herd is composed of animals over which the family 
has different rights of use and ownership. 

KQ2: What is trhe relationship between the family and 
the herd? 
A1: The family cannot live off meat and milk alone. 
A2: Pastoral work is hard and there is a strong division of 
labour. 
A3: Pastoralists are constantly seeking the right balance 
between the size of their herd and the number of people it 
has to support. 

KQ3: What are the dynamics of other  livestock feeds? 
A1: Other feeds do contribute to livestock nutrition. 
A2: Minerals & crop residues are strategic resources access 
to which is critical. 
A3: Feed supplements make a significant contribution to 
livestock nutrition, particularly in the dry season 

KQ3: How does a herd evolve over  time? 
A1: A herd is affected by seasonal variations in natural 
resources. 
A2: In the long-term, the natural growth rate of livestock is 
relatively slow and fluctuates. 

What strategies are used by families to respond to 
changing herd size? 

KQ4: What are the dynamics of water resources? 
A1: Depending on season & location livestock use different 
types of water points. 
A2: The relationship between water & pasture is most critical 
in the dry season. 
A3: Several factors determine the number of animals that can 
be watered at a water point. 
A4: The more animals there are around a water point in the 
dry season, the faster the pasture will be grazed. 
A5: Controlling access to water is vital for sustainable range 
management. 
A6: The legal status of a water point is crucial for sustainable 
range management.  

KQ4: What strategies do pastoralists use to manage their  
herds? 
 

�

KQ5: What strategies do pastoralists use to manage 
pastoral resources? 

 �

 
KQ = Key Question 
A1, etc. = Argument 1, etc.
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Box 1:  Key study findings 
 
·  National economic statistics focus on the 

livestock sector, and fail to collect disaggregated 
data according to type of system.  Governments 
are thus unable to assess the contributions made 
by pastoralism to national and local economies. 

·  Existing statistical systems focus on a very 
limited range of criteria. For example: sale of live 
animals in controlled markets and beef exports; 
slaughter of livestock, milk production, exports of 
hides and skins.  

·  The existing statistical base is poor, often 
contradictory and frequently made up of out-of-
date “guestimates” . 

·  No data is collected on pastoralism’s contribution 
to a subsistence economy and employment, the 
preservation of a cultural heritage strongly 
associated with high tourist revenues, and the 
sustainable management of dryland 
environments.   
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