
 
�
�

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

�
�

� � � �� � �	 
 �� � � 
 � ��� � ��� � �� � ��� � � � 	 ��� �	 � � ��� � ��	 ��� � 	 ��� � � � � ���� 
 � � � 	 �� ��� � � 	 � � �� 	 �  � �� � � � ���
! 	 ��� " ��� �� # �� ��	 � � 	 ��	 $ � %�� & � �� � �� ' �	 � � � 
 	 � � 
 �	 %()*� �� (� � �	 � 
 	 �� � �� ' � + 	 ��	 " � ��� � � � � � �� �� , �	 �
- ��� � �� �� 	 � � � . � �	 � 
 	 �� � 	 � / 	 �	 01 	 �� / � �� %� (� . " 1 �	 + 	 � � �, � � 2 � �� 3 
 	 � � � � 	 �� � � � �
 � �� ��4 )�� � � ��� �5 ��� ��
6 7 �8 9 (9 %8 ��� 	 " + ��	 �� �	 �� � ��/ � ��)�(�� 
 	 � � 
 �	 : ;�+ 	 *� " 1 �	 + 	 *1 �*�
�
�

	 � � � 
 � �

� � , � �" ��	 < 2 � � � 	 � " 	 " � �� ��	 � = � ;� �� �� � �	 � 	 � �� ��	 � � � � �� � � 	 � 
 " 	 � � = ��� � � � � >	 �� �� � *� # �� 	 �� � � �� � �	 �� 	 �
� �+ ? �� � � � � � � � 
 � � 	 � �� ���	 � 	 � � 	 � ;	 �
 �;
 �	 � � 	 � � � " � ��� � + � � � � 	 ;� �� �	 �� � � + �� ;� � � � � � � � , � �" ��	 < 2 � ��

 ����� 	 �	 " (� � � � � " � ��� � � � 	 � ;
 ���� 	 �� � 3 � � �4 @ � & � �� � � ���	 � � " � ' A� � ;� " � � 
 	 ��� � ��	 �	 " � ��� � � B� � " � ��� � �
;� " � � 
 � � � " � ;	 �
 �;
 �	 � $ � ;� " � � 
 � � � " � ��	 �	 " � ��� � >
 �, �;� C� � � ;��;� � �� + � ��< D � � � � " � � � �� � � �� 	 �� � �� ;� " �
� � " � ��� � � 	 �" 	 � � �	 � 	 � � + � �� 
 " � � 
 � � � � � " � � � � �� �� � + � ;��� 	 " � ��� *� � � ��	 �	 " � ��� � � � � � � " � ��� � � >� ��
�� 	 ��� 	 � � �;� " �� �>
 �, �;�� 	 �# ��	 � 	 $ (E � ��	 �F *�� � �� � " � ��� � �>� �	 " �� � " � 	 � 	 � �� " �1 	 �� � �	 � �;� ��� �� � �	 �� �	 �
� � �� ����� 	 � 	 � B%8 � + � �� 1 	 �� � �	 C*� E �G � � 	 � 	 ��	 < D � � � >� �	 " � �� 	 ��� 	 � 	 � �� ;� ��	 1 ���� 	 �� � (� � � � � �
 " � �� � � � �
+ �H ��
 �	 � � , � �" ��	 � 	 � *� ' � ���� � � � � ;	 � 	 � � �� 	 �� � �2 � � � � 
 � � � � �>� �� �< 	 � � �, ��>�;	 ��� 	 *� E � " 	 �� � � � � � � � �� �
� �� 	 �� � � � " �;� ��
 ��� �� � � 
 � � � � �>� �� �< 	 � � �, ��>�;	 ��� 	 � 	 + � �	 � � � ���� � � �� 	 �� � ��;� " � 	 � � " 	 �� �� � � " = � �	 � � � � �
, � �" ��	 < 2 � � + 	 �	 � 	 � � � � " � ��� � � �� ;= " � 	 �" 	 � � �	 � 	 � *� I �$ 	 �� � (� � � � � � �� " + � � � � � � 	 � 	 ��	 < 2 � ���	 � + ��" � ��	 �
	 � 	 ��	 < 2 � � � � � + ��" � ��� � � �� 	 �� � � � 
 � � � � >� ��� � � �, ��>�;	 ��� � � � ���� � � � � ��	 �	 " � ��� � � B/ � J � 8 �8 �%7 C�� ;� " � � �
��	 �	 " � ��� � � � " � �� " � < 2 � � � � � ;	 �
 �;
 �	 � � � � � " � ��	 �	 " � ��� � >
 �, �;� � ;� " � , � �" ��	 < 2 � � ��>� ��� ��
� � �	 ��� ��;	 " � ��� �	 � � � ��	 �	 " � ��� � �;� " ��� " � < 2 � � � � �;	 �
 �;
 �	 *� & 	 � �� � " 	 �� � 	 � 	 ��	 < D � � �� � � � ��	 �	 " � ��� � �
�2 � � � �>� ���	 " � � � �	 ��� ��;	 " � ��� � � ���� � � �*� � � + �� ;� � � � � � � � �� " � < 2 � � � � �;	 �
 �;
 �	 � 	 ;� �� �� 
 � 	 � , � �" ��	 < 2 � �
� 	 � � � � " � ��� � � �� ;= " (;� �� �� 	 � *� � � " � 	 � � � � " � ��� � � 	 �" 	 � � �	 � 	 � � + � �� � � � � " � � � � ���2 � � � � 
 � � � � >� ��� � � 	 �
�� " � < 2 � �� � �;	 �
 �;
 �	 �� 
 ���	 �	 " � ��� �� � �� � " � ��� � �;� " �>
 �, �;�� 	 *�
�

�� � 	 � � � � � � �

� � ;
 ���� � � � 	 � " 	 " � �	 � B�������� ��		����� �*C� � � �5 � � " � � $ + 	 �� 2 � � �� � � �	 � ��� + � �� ;� ��	 ��

+ ���;�+ 	 �" � ��� ��� � �1 �� � �� � � ���;� " 1 
 � �0� � ���2 � �>? � � ���� �" � �� � �+ � �
 � ��� *�� �;�� � ;� ��� �� � " 	 �� 	 �+ � �� �? �� � �

� � �" 	 " � �	 �� $ �, � �" � �� � ���0� � ���� ;�� �? , �;� �� " + �� , 	 � � ��	 � ��	 � � 
 �	 � ��;� " � �
 � � �� � ���� 
 " � � ���� 
 � ���	 �� ��

� �� �� " 	 � � � � � + �� + 	 �� � � � � � � �� �� + �	 ���� � � � ;� �� � ��	 � � � 
 � � � � � � � � " � ��� � � " � �� � �	 � 	 � �� ;� " � + 
 �� � 	 ��

, � �" ��	 < 2 � �� �� �, � ��� 	 ��� >	 �? ��� � *�E � � 	 � �	 ���	 ��� �	 � , � �" ��	 < 2 � �� 
 	 ��� �� �� � � � �� � �� �" � ��� ����;�	 ��� � � � 	 �

� � + = ;�� � � 2 � � �� ��� � � � � + �� , �� � � �� � � �� � � � 
 � � �� ��	 � 
 " 	 � � � � � 	 ��	 , � " � �	 � ;� " + � ��< 2 � � ���;�	 �� ;� " � � �� 	 � �

��� 	 � � �	 � � � � � 
 ��� �	 1 ���� 	 � � � K � � � ��	 , � " � � 
 �	 ��� � 	 � , � �" ��	 < 2 � �� � 
 � � + � � � � ;� � , 	 �� 	 � %8 � � �	 � *� & � � �� �

��	 1 	 �� � ���� � �� 
 (� � �	 �� �+ ? �� � � �� � �� 
 � �	 ��� ���	 � 	 �� 	 �;	 �
 �;
 �	 �� 	 �� � " � ��� �+ � � � �	 ;� �� �	 ��� �+ �� ;� � � � �� � �

, � �" ��	 < 2 � ��	 ��� �� " �� � " � ��� � ��� ;= " (�;� �� �� 	 � �� 
 	 ��� �� " �� � " � ��� � �	 �" 	 � � �	 � 	 � *�

�

 � � � 	 �� � �� �
 � � � � � � �



 
I � �	 " � �� 	 ��� 	 � � � � � � �� � � �� 	 �� � �� 
 ����� 	 �� � (� � � � � " � ��� � � � 	 � ;
 ���� 	 �� � 3 � � �4 @ � & � �� � � ���	 *�

� � � �� 
 (� � � � � � � ���� 	 " � ��� � � $ + � ��" � ��	 �� ���� ��	 " � ��� � ;	 � 
 	 ��� 	 � � �� � " � � � � 
 � " 	 � >	 �� ��	 �� 4 � $ � %�

B��	 �	 " � ��� � �$ ��� " + � �� � �	 �" 	 � � �	 " � ��� C*�. " �;	 � 	 �� �� 	 �� ��>� �	 " �;� ���	 � �	 � � � �� 
 	 ��� ���	 �	 " � ��� � �B��(�

� � " � ;	 �
 �;
 �	 � � � � � " � ��	 �	 " � ��� � >
 �, �;� �� %� (� � � " � ;	 �
 �;
 �	 � � � ;� " � ��	 �	 " � ��� � >
 �, �;� �� )� (� ;� " �

;	 �
 �;
 �	 � � � � � " � ��	 �	 " � ��� � >
 �, �;� � � � 4 � (� ;� " � ;	 �
 �;
 �	 � � � ;� " � ��	 �	 " � ��� � >
 �, �;� C� ;� " � ;��;� �

�� + � ��< D � � *� � � + 	 �;� �	 � >� �� ;� " + � � �	 � + � �� 
 " 	 � 1 	 �� � �	 � B%8 ;" � $ � 6 8 ;" � $ � @ ;" C� ;� ��� �� � � 	 �� �	 � �	 � 	 � 	 �

� � �� ����� 	 � 	 ���	 �� 
 	 ��>� �	 " �� � " � 	 � 	 � �%8 �� � " � ��� � �;� " �	 �+ � � �< 2 � �� 	 �;	 �
 �;
 �	 �+ 	 �	 �;�" 	 *�& � �+ ��" � ��� �

� �� 	 �� ��
 ����� 	 �	 " (� � �� � " � ��� � �;� " �
 " �" G � �� � �;� �� �� 	 � ��� �� 
 	 ��� �� 
 � ��� �� � , 
 �� � �	 � �� � " � ��� � �>� �	 " �

	 �" 	 � � �	 � 	 � � + � ���8 � " � � � � � �	 � � ;� �� �< D � � � 	 " 1 �� ��	 �� � � � � �	 1 � �	 �? ��� � � � � � 	 " + ��	 � � �	 �� � �� / � �� � � " �

�� �� 
 " �;� ���� �� �� � � �� " + � �	 �
 �	 �B" = � �	 � � � �%4 �4 �L� C�� �
 " �� 	 � � ��� �	 ��� 	 � �" = � �	 � � � � 9 M N *� � � �� � " � ��� � �

>� �	 " �	 ;� �� �;�� �	 � 	 � �� " �� 	 ;� � �� � �+ 	 + � ��" 
 ���>� ��	 � 	 � *�� � �;	 �
 �;
 �	 � �>� �	 " ��� ���	 � 	 � �" 	 �
 	 �" � ��� �� �

	 � � � � " � ��� � � ��	 �	 � 	 � � ;� " � � � � >
 �, �;�� 	 � � ;	 �1 � $ ��� O � �� ��	 " � B6 8 8 � " �� � � � + �� � 
 �� � ;� " � �;�	 �� # ��	 � 	 $ �

E � ��	 �F � + 	 �	 � �8 8 � P , � � � � � � " � ��� � C*� � � � 	 � 	 ��	 < D � � � >� �	 " � �� 	 ��� 	 � 	 � � 	 � � � �4 �� �@ � � � %4 � � �	 � � 	 + ? � � 	 �

� � " � 	 � 
 �	 ��;� ��	 1 ���� 	 �� � (� � �� ��
 " � �� �� � �+ �H ��
 �	 � �, � �" ��	 � 	 � *��

� � � � 	 � � � � >� �	 " � � 
 1 " � ��� � � � K � 	 �5 ��� � � � � � �� , �� � � 2 � *� I � �� 	 �
 � �	 � � � 
 " � " � � � �� � ���� 	 �� + 	 �	 � � � �

� 	 � � � � � � � , � �" ��	 < 2 � � � � 	 � � � ��" 	 ��� 	 � � � � + 	 �H " � ��� � � � � ��;���	 < 2 � � � 	 � �� �	 � � � �� �
 � + 	 �	 � ;� " + 	 �	 �� 	 � �

� �>� �� ��� � � ;� " 1 ��	 < D � � � + 	 �	 � 
 " � ���� �� 	 �� � � � � ;� �>�	 �< 	 � � � � @ 6 N � � � � + �� 1 	 1 ���� 	 � � *� � � ���� �� 	 �� � � � �

;� �>�	 �< 	 �>� ��;	 �;
 �	 � � �+ 	 �	 �;	 � 	 �+ 	 ��� � �� 1 � � �� 	 < D � � �+ � �	 �>? �" 
 �	 �Bθ�(θ%C�±��Q/ R%�����O ��%�(�B%+ CS�$ ��Q� S��

� �� � � θ�� � � θ%� � 2 � � 	 � � � � ��" 	 ��� 	 � � � � � � + 	 �H " � ��� � � � � � ��;���	 < 2 � � � 	 � �� �	 �� �� = � � � � 	 �� �� �	 1 � �	 � � � + 	 �	 � 	 �

+ �� 1 	 1 ���� 	 � � �� � �@ 6 N �� �4 �, �	 
 � �� � ���1 � �� 	 � � �B���O ��%�(�%+ ����J �
 " � �� �� � �� 1 � � �� 	 < D � � �� 	 ��� , �� � � 2 � ����

�%J �
 " � �� �� � �� 1 � � �� 	 < D � � �� 	 ��� , �� � � 2 � �%�� �+ J �
 " � �� �� � �+ 	 �H " � ��� � �	 � 	 ��	 � � � C�� ��Q� S�� �� ��� �+ 	 � �2 � �

� 	 � � �>� �� �< 	 �� ;	 �;
 �	 � � � � 	 � � � " 	 � � � � � � 
 	 � �	 � � � " = � �� � � � � � ��� � � 	 � � � � ��" 	 ��� 	 � � � � � � � � �� � + 	 �H " � ��� � �

;� " + 	 �	 � � � *� � 
 ��	 � 	 1 � �� 	 , � " � �� 	 ��� 	 � 	 �;� " � � � � � 	 � � � � >� �� >�$ 	 �(� � � � � � + � ��� � � � � � 	 � 	 ��	 < 2 � � � � �� 	 ��� 	 ��

	 �5 ��� � � � � � � 	 ��H �;�	 � � " � ;	 � 	 � + � ��� � � � ;� " + 	 �	 �� 	 � � " = � �	 � � ;� " + 	 �	 � 	 � � + � �� � �� � �� � � � � E 
 P � T � B6 N C*�

� ��� 	 �� 
 ����� 	 �� � (� � � � � � ��G � � �� " + � � � � � � 	 � 	 ��	 < 2 � � ;	 �;
 �� 
 (� � � 	 � 5 �� 	 � 	 1 	 �$ � � � 	 � ;
 �� 	 � � � � , � �" ��	 < 2 � �

B� � � � C� � � �� 	 ��� � 
 (� � � 	 �5 ��� � � � � � � 	 ��H �;�	 �� ;� " + 	 �	 �� � (� � � 	 � � " = � �	 � � + � �� � �� � �� � � � � E 
 P � T � B6 N C*� . " �

�� � 	 � �	 � �	 �5 ��� � � �>� �	 " ��� 	 ��� 	 � 	 � �;� " + 	 �	 < D � � �� � ���� �� � �;	 � 	 �� �� 	 �� �B��	 �	 " � ��� � C�� �� ���� �� �� 	 �� � �

B�� 	 � � �� 	 � �� � " � ��� � C�;� " �� �	 
 $ 0��� �� � �+ �� , �	 " 	 �� � � �BE � � �� � � �� T � �� " ��& � ��. � �	 � � � �- ��� � � C*�

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

� � � ��;���	 < D � � � � 	 � � �� �	 � � � 1 ��� 	 � � + � �� �� , �� � � 2 � � ���� 	 �� >� ��� ;� �	 " � 	 � � � � ��" 	 ��� 	 � � � � � �

+ 	 �H " � ��� � � � 
 � � >� �	 " �;� " + 	 �	 � � � � + � �� ���� �� 	 �� � � � �;� �>�	 �< 	 �BI �, 
 �	 � ���� �%C*�& � � + ��" � ��� � � �� 	 �� �� 	 � �

� � ��" 	 ��� 	 � � � � � � + 	 �H " � ��� � � � 	 ��	 �	 " � � � � 4 �%� 	 � M �9 �� �� � 	 � �	 � �2 � � � � 
 � � � � �>� �� �< 	 � � � �	 �0� ��;	 � � ���� �



 
�� �� 
 " �+ 	 ��� � �� 1 � � �� 	 < 2 � *�& 2 � �� � 
 � � �
 " �	 �
 � �� �� 	 ��� >	 �? � �� �� � �" � � � �� ����� 	 ��	 � � �� 	 � � � *�E � � 	 � �	 ��	 � �

" 	 �� �� � � �	 $ 	 � � � � � , � �" ��	 < 2 � �� � �� 
 	 �" � ��� �� � � �2 � � 	 � � � ;�	 � 	 � � 	 � � � ��	 �	 " � ��� � � ;� " � �� " � < 2 � � � � �

;	 �
 �;
 �	 *� � � � ��	 �	 " � ��� � � � � " � �� " � < 2 � � � � � ;	 �
 �;
 �	 � ��� � �	 " � 
 " 	 � , � �" ��	 < 2 � � " 	 �� � �� ��	 ��

+ ���;�+ 	 �" � ��� ��	 � � + ��" � ��	 � � 	 � 	 ��	 < D � � *� & � � � � , 
 �� � � � �� 	 �� �� 
 ����� 	 �� � � � � " � ��� � � ;� " ��8 � " � � � � � � � �

	 �" 	 � � �	 " � ��� �� 	 � � � � ��" 	 ��� 	 � � � � � + 	 �H " � ��� � � � � ��;���	 < 2 � � � 	 � �� �	 � � 	 ��	 �	 " � � � ��� 	 �%�%*� ' � � " 	 �� ��	 �

	 �5 �� , 	 �	 � �+ ��" � ��� �� �� 	 �� ���2 � �� � 
 � � �� �>� �� �< 	 �� � �	 �0� ��;	 �+ � �� ����� �� 	 �� �� � �;� �>�	 �< 	 �	 �@ 6 N �� ���� �� � �

��	 �	 " � ��� � *� & � �� � , 
 �� � �� �� 	 �� � >� �� " 	 �;	 ��� �	 �+ � �� 	 � � � �+ � � � ��� � �, � �" ��	 < 2 � �� 	 � �� � " � ��� � �BI �, 
 �	 �

%C*��

� � � � 	 � � � � � 1 ��� � � � ;� " � � � ;U " + 
 �� � � 	 � � 5 �� 	 � � 	 1 	 �$ � � � 	 � ;
 �� 	 � � � � , � �" ��	 < 2 � � B� � � � C� >� �	 " �

� 
 1 " � ��� � � �K �	 �5 ��� � �� � �� 	 ��H �;�	 *�& 	 �	 �5 ��� � �;� ��
 ��	 �� �� � �� � �� � �	 " 1 � � �� � �� �� 	 �� � ��	 + � �	 � �� �� >� ��� �

�� " + � � � � � 	 �" 	 � � �	 " � ��� � B/ J 8 �8 8 8 �C� >� �� � �, ��>�;	 ��� � *� � � � ��	 �	 " � ��� � � �� � �	 � � � � B;� " � � 
 � � � " �

;	 �
 �;
 �	 ��;� " �� 
 �� � " ���	 �	 " � ��� �>
 �, �;� C��2 � �>� �	 " �� �, ��>�;	 ��� � � ��	 �	 �5 ��� � �;� ��
 ��	 �� �� � �� � �� � �� � �

� � �� � �� " + � � � � � � 	 �" 	 � � �	 " � ��� � B/ J 8 �4 7 9 @ C�� ;� " � � �	 " 1 = " � �2 � � � � 
 � � � � �, ��>�;H �;�	 � � � �	 �0� ��;	 � �	 �

���� �	 < 2 � � �� " + � � � � � 	 �" 	 � � �	 " � ��� � $ � ��	 �	 " � ��� � � B/ J 8 ��@ %9 C*� ' 	 � 	 �5 ��� � � , �� 1 	 �� � � � � � 	 � � � � + � � � (� � �

��>� ���� � 
 � � � � �� " + � � � � � 	 �" 	 � � �	 " � ��� � B�	 � � ;� �� �< D � � � � � � 	 �" 	 � � �	 " � ��� � �� 	 ��� 	 � 	 � C� >� �� >	 �� ��

+ ��" � �� �	 �� + 	 �	 � 	 � � �" ��
 �< 2 � � � � � + � � � �� , � �" ��	 ��� � � � 	 � � � � " � ��� � *� � � � 	 �� �� " = � �� � � � � � � � � � + 	 �	 � � �

� �� 	 �� ��� >� �� � � � 6 7 4 �)7 ��� �� 
 	 ��� �� 
 � � + 	 �	 � � � � �� 	 �� �%� >� �� � � ���)�9 6 *� � � � � 	 �� �� � � � � � � � � � � + 	 �	 �;	 � 	 �

��	 �	 " � ��� �� � ���� �� � �;	 � 	 �� �� 	 �� �� � �2 � ��� + �� � � ��	 � � � ��	 �>�, 
 �	 �)*�

E 	 " 1 = " � >� �	 " � �� 	 ��� 	 � 	 � � 	 �5 ��� � � � � � � � 	 ��H �;�	 � >�$ 	 �� � (� � � � � � �� " + � � � � � � 	 � 	 ��	 < 2 � � ;� " � � �

� 1 �� ��� � � � � � � � � � � ��>�;	 �� � � � 	 �, 
 " � � � � � ��	 �	 " � ��� � � 	 ;� �� �� 
 � � � + �� ;� � � � � � � � , � �" ��	 < 2 � � � " � 	 " 1 � � � � � �

� �� 	 �� � *� & � � + ��" � ��� � � �� 	 �� �� �	 � + ��" � ��	 � 	 � 	 ��	 < 2 � � B�4 � � �	 � C� � � 
 � � � � >� ��� � � �, ��>�;	 ��� � � � ���� � � � �

��	 �	 " � ��� � � B/ � J � 8 �8 �%7 C�� �� �� � � � � ��	 �	 " � ��� � � � " � �� " � < 2 � � � � � ;	 �
 �;
 �	 � � � � � " � ��	 �	 " � ��� � >
 �, �;� �

	 + �� � � ��	 � � � 	 � , � �" ��	 < 2 � � ��>� ��� �� � � �	 ��� ��;	 " � ��� � 	 � � � ��	 �	 " � ��� � � ;� " � �� " � < 2 � � � � � ;	 �
 �;
 �	 *� � �

" 	 �� �� 0�� �;� � � � � , � �" ��	 < 2 � � �� � �	 � 	 � 	 ��	 < 2 � � >� �� � � ��	 �	 " � ��� � � � � � � " � ��� � � � � " � ;	 �
 �;
 �	 � � � � �

��	 �	 " � ��� ��;� " �>
 �, �;�� 	 *�& 	 � �� � " 	 �� �	 � 	 ��	 < D � � ��� � ���	 �	 " � ��� � ��2 � �� �>� ���	 " �� � �	 ��� ��;	 " � ��� �� ���� �

� ��� �� � 	 � �	 �� " 	 �� �� + � �;� ��	 , � " � � � � , � �" ��	 < 2 � � � � " + �� � � � �� � � � 	 � � � ;�	 � 	 � 	 � � � ��	 �	 " � ��� � � � � " �

;	 �
 �;
 �	 *��

& � �� � , 
 �� � �� �� 	 �� ���2 � �� � 
 � � �� �>� �� �< 	 �� � �	 �0� ��;	 �� �, ��>�;	 ��� 	 �� ���� �� � ���	 �	 " � ��� � ��� � �� � �	 �

+ � �;� ��	 , � " �� � �, � �" ��	 < 2 � �" 
 ��� �1 	 �$ 	 ��� �� 
 � �;� ���	 � �� �� � ��� � 
 ��	 � � � �� � ��	 , � �
 ��� 
*��B�@ 9 @ C��
 " 	 �� � � �

� 
 � � � � �� � � 	 
 �� �� � � ;� �;�
 0�	 " � � 
 � � 	 + ? � � �� � � � " � � � � �� 	 � + �� � � �< 	 � � 	 � � � �" G �;�	 � �	 � � � � " � ��� � � � � �

" 	 " � �	 ��	 � ���G � �;
 ���� 	 �� � �� � �
 � 	 � 	 � �= �+ �	 ��;	 " � ��� �	 �
 �	 � 	 *�/ � � � �� � �" � ��� ��2 � �� 	 �	 �� � �" G �;�	 ��	 �

;
 ���� 	 ��
 ����� 	 � 	 ��� �+ �� � � ��� ���	 1 	 �� � �� �� 
 � ��	 � �;� �� �< D � � �	 " 1 �� ��	 �� �� � �	 �" 	 � � �	 " � ��� �� 	 ��� , �2 � �� � �



 
� 	 " + ��	 �� �	 �� � (/ � �� �� �� 	 " �;� ����1 
 0� � � + 	 �	 � 	 � + � �� 	 � � 	 � , � �" ��	 < 2 � � � 	 � � � � " � ��� � �� + � �� � ;	 � �2 � � � 	 �

;� �� 
 < 2 � �� � ���	 1 	 �� � *�

�

y = 4,2x - 16,467
R2 = 0,4485

y = 4,5x - 19,167
R2 = 0,5233

y = 5,1x - 40,567
R2 = 0,3348

y = 6,7x - 86,633
R2 = 0,6452

0

10

20

30

40

50

60

70

80

90

100

12 14 16 18 20 22 24 26

Dias após o plantio

G
er

m
in

aç
ão

 (%
)

Sem carúncula, com tratamento químico

Sem carúncula, sem tratamento químico

Com carúncula, com tratamento químico

Com carúncula, sem tratamento químico

Ensaio 1: 
Sementes com 30 dias de armazenamento

 
� �� �  ! �" ��3 � , �� � � 2 � �� 	 �, � �" ��	 < 2 � �� � �� � " � ��� � �� � �" 	 " � �� ��	 �B;� *�� 3 � �& � �� � � ���	 C�;� " �
 " �" G � �

� � � 	 �" 	 � � �	 " � ��� � � " � >
 �< 2 � � � � � �� " + � �� � 
 1 " � ��� 	 � � � 
 ��2 � � K � �� " � < 2 � � � � �;	 �
 �;
 �	 � � �
��	 �	 " � ��� �� 
 0" �;� �� � �� � " � ��� � *��

 



 

y = 2,2x - 27,133
R2 = 0,7021

y = 1,1x - 11,233
R2 = 0,5276

y = 2,1x - 27,9
R2 = 0,6524

y = x - 10
R2 = 0,3788

0

5

10

15

20

25

30

12 14 16 18 20 22 24 26

Dias após o plantio

G
er

m
in

aç
ão

 (%
)

Com carúncula, sem tratamento químico

Com carúncula, com tratamento químico

Sem carúncula, sem tratamento químico

Sem carúncula, com tratamento químico

Ensaio 2: 
Sementes com 300 dias de armazenamento

 
� �� �  ! �# ��3 � , �� � � 2 � �� 	 �, � �" ��	 < 2 � �� � �� � " � ��� � �� � �" 	 " � �� ��	 �B;� *�� 3 � �& � �� � � ���	 C�;� " �� � � �" � � � � �

� � � 	 �" 	 � � �	 " � ��� � � " � >
 �< 2 � � � � � �� " + � �� � 
 1 " � ��� 	 � � � 
 � �2 � � K � �� " � < 2 � � � � � ;	 �
 �;
 �	 � � �
��	 �	 " � ��� �>
 �, �;� �� � �� � " � ��� � * 

 

T1E1

T2E1

T3E1

T4E1

T1E2
T2E2

T2E3
T4E2

0

100

200

300

400

500

600

700

800

900

1000

Á
re

a 
A

b
ai

xo
 d

a 
C

u
rv

a 
d

e 
G

er
m

in
aç

ão
 (

A
A

C
G

)

 
� �� �  ! � $ �� # 	 �� �� � � � � � V �� 	 � � 1 	 �$ � � � 	 � � 
 �� 	 � � � � � � �" ��	 < 2 � � B� � � � C� � � � � 
 	 ��� � ��	 �	 " � ��� � � � � �

� � " � ��� � � B� 
 1 " � ��� 	 � � � 
 � �2 � � K � �� " � < 2 � � � � � ;	 �
 �;
 �	 � � � ��	 �	 " � ��� � >
 �, �;� � � � �
� � " � ��� � �� � �� � � �� $ �� C� � � � " 	 " � �� ��	 � B;� *� � 3 � � & � �� � � ���	 C� � " � � � �� � � �� 	 �� � � B. �� � � . %C�

 ����� 	 �� � �� � " � ��� � �;� " �
 " �� 
 �� � � �" � � � � �� � �	 �" 	 � � �	 " � ��� ���� � + � ;��� 	 " � ��� *�

 



 

 � � 
 � � � % � � �

• � � + �� ;� � � � � � � � �� " � < 2 � � � � � ;	 �
 �;
 �	 � � " � � � " � ��� � � �� ;= " (� ;� �� �� 	 � � 	 ;� �� �� 
 � � � + �� ;� � � � � � � �

, � �" ��	 < 2 � �� �� �� � � � �� � �� �" � ��� ����;�	 ��� 	 � �+ �H ��
 �	 � ��

• & 	 � � � � " � ��� � � 	 �" 	 � � �	 � 	 � � + � �� �8 � " � � � � �� �2 � � � � 
 � � � � >� ��� � � 	 � �� " � < 2 � � � � � ;	 �
 �;
 �	 � � R� 
 �

��	 �	 " � ��� �>
 �, �;� ��	 �, � �" ��	 < 2 � �� 	 � �" � � " 	 � ��

 

	 � � � 	 & � 
 �� �

�� � � ��� *�� *��W A& X . ��. *��3 � W . 3 � ���*�I *��� � & W � E E � ��& *�# *��� � # Y �I A�� � ��� *��' � �" G �;�	 �� " �� � " � ��� � �

� � ���G � �;
 ���� 	 �� � �� � �" 	 " � �	 *�'  ! ( � ! ( )�! ��� *�)7 ��+ *�4 �(4 4 ���@ 9 @ *�

�


