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Abstract 

For nearly 50 years, insecticides have been used for sunn pest control. The foliar 

spraying is the most widely used application method in Iran. More than 75 percent of total 

sprayed areas belongs to ground application and the rest is covered by aerial application. 

Hydraulic lance sprayers (HLS) are the most common ground sprayer used in sunn pest 

control. Financial restraints such as the cost of labor, water and environmental pollution have 

necessitated new techniques. A HLS was compared with a Controlled Droplet Application 

(CDA) or micronair to find the most effective way to spray fenitrothion for control sunn pest 

nymphs in wheat field. Three micronair treatments (fenitrothion EC 50% at 0.5, 0.75 and 1 

L/ha), one HLS treatment (fenitrothion EC 50% at 1.3 L/ha) and control were tested in a 

randomized complete block design with 4 replications. This experiment was carried out at 

three nymphal stages of sunn pest (2nd, 4th and 5th). Only micronair treatment at 0.5 L/ha was 

significantly less efficient than the other treatments (85±1.9%) in control of sunn pest 

nymphs. But the rest of micronair treatments controlled sunn pest nymphs in the same rate as 

HLS treatment (93.43-95.32%). In all of the micronair treatments, insecticide deposit on high 

canopy was more than HLS treatment. The waste of spray and mechanical damage to wheat 

fields by CDA were much lower than by HLS. The CDA is light and easy to use and requires 

10-50 liter of spray per hectare wheras HLS requires 200-400 L/ha. The CDA is proper 

sprayer for fields where the conventional sprayers even aerial sprayer, could not be used. It is 

concluded that light weight, accurate delivery and controlled droplet application in CDA 
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create a more efficient technique to apply pesticides being unavailable before. 

Key words: CDA, Micronair, Rotary disc, Application technique, chemical control, sunn pest  
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 ?% ��Kv �A&  DAF�s��u�s     �� �7-� ��HY�;�t�uut          � �7�E� ?E% �E�Kv ��HY� ���;t�ws� 

       �%+ �7-� DAF
 ?% ��-> ��Kv *
 ��HY� .t/�; %        � ��+-� �������& �5��1� OP% ^� 5+u/�u% 

�%+ �7-� �F��5 ��-Q �� *
 5+ (Moein et al., 2004).  

      e�FY# �7 �� �%+ ���,x �F��5 �&�(�% OP% ��+'	+ �� �r-# ��   �EF��5 �&�(�% ���

  7,�
 ��-Q �#�4yQ+.  e�FY# ?�+  ��  �AE] ��              AFH$E� �+7�-En,� �F���E> *��AE�+� 5+ � �7-E�

)Fallah Jedi, 2000( .G�+AH� *+,�+ �7      �DAEF
 ?E% ��-E> �E�Kv �F��5 ������& G,HF� <�� ?�,#

      7��5 gX4 �� �&�> G-K"�);cc�9cc     ��EHY� �7 ,EH�I  (      G5�E� 5+ �7�3HE%+ �E�   �E�  �AE�� � e�I�

��     <�(�% J+-�+ �� A&��  �� R�S �  �+7      �A�-& �+-% �� �..�   +� �� ^��&      5+ �7+AW# �H1I+ �7-&

         <�(�% J+-�+ ��'���-#+ ��-#-� �H.> <�(�% 5+ �> �7,n *+5���./  ��   D,E�+ �Ez# �H.> � �+7 

 <�(�% �  ��       �� �7�3H%+ ��.	 �"# *'z� �� �H.> �      7+AEW# � AEFF/        <�(�E% 5+ 'E�� �7�AEW�

D-� �+7HF/ �+,� ,�� �7�3H%+ DAF
 ?% G AF���� (Moein et al., 2004) . ��dHE%7 ?�+ 5+ �7�3H%+   �E�

�$�� �7�_H]+ *+AFf DAF
 {�%� J�+'� �7 )Matthews, 1999(.  

    <�(�% V��W� �� �r-# ��  ��  e�FY# �e�I��A�� �  ��       �E%+ �H	�� �W%-# �&�(�% A�Ar �

        � ?���> �K�n *
 �7 �	,_� G-K"� gX4 ��    �E� �� �-"F� �7-            �E� � �,EH�� �AE� �7 *+-E#

      7+7 D�X�+ +� �&�(�% ^�v ?���> �F�'�.     �g� gX4 �� �&�(�% �7        5+ gE% �+,P] �%+ ���,x

         �	
 G-K"� |y#+ ?�,H�� �Y��-\ �� AF&�� �+7�-n,� �1%�F� �5+A�+       �
7,�7�� o�,\ 5+ +� ��

   � �r��n � �Kn+7       �� V1% ^��v ?��� g�&�� �H&+7 ,�z1#  &        }�H1$E� �E&�(�% �+,EP] �E� 7- 

   ,P] 5+ � �n+-FY�                   �E&�(�% eE�FY# ~�E%+ � �E��> ?E�+ � AFE&�� �+7-En,� �1%�F�CDA +� 

 ^�Y.#�� A�7 �� �� ��Y� ��	
 ��K� �+,� *+-# 7,� )Matthews, 1999(.  
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  e�FY#CDA  <�(�% ��  ��     e$�7 ��F�(%+ G5�� �� '�X� ��      ,E��,Y�� �E� 9;     ��E> G�E% 

+A!� � A�
 7-r-� *
 �	,_� G-K"� �9��   7-E� ��EHY� �7 ,H�I (Bals, 1969).   eE�FY# ?E�+ �7 

      }�H1$� �5+A�+ �� � '�� ���$� �+,P]              � 7�E� �E%-# � �AE& ��� ����
 �&-> �S�� 5+ �n+-FY�  

      ��& ��� ?��5 ����r ��,��  �  m,��� AH	+ .            � �E&�(�% �S�E� �v,E% ^E�I7 �� e�FY# ?�+

    *+5���.� �%-# *
 *�%
 7,���� �7,n     ���� �1F> �7 �>  ��    ����-.E� �
      7�-E� ,H.E�� ���E!�,	

         G�% �7 G��� *+-Fv �� �	,
 �+,] �r-#�ws;  �   �E&�(�%   7�AE4ws %         �E� �E1F> J�+'E� ^E� 5+

�	,
 D�X�+ <�(�% ?�+ 5+ �7�3H%+ (Cauquil, 1987) . e�FY# �W%-# �� �5�,�+CDA   ,E� ��yEv 

  *-�%S-�,	ULV   *-�%S-�,	 ,��% 5+   H� ���  �� '�� G�+A       7,E� �7�3HE%+ *+-E# .    G-EK"� *+'E��

    <�(�% �7 ��HY� �7 �	,_�  ��          ?�E� ,E��,Y�� G5�E� �� '�X� �9c��c        ,E��H� ��EHY� �7 ,EH�I

��  A&�� . <�(�% �W%-#    ��F1� ,� A�Ar ��� CDA      <�(�% ?�+ �/ �%+ �A& Vr-�    �E�   �+,E� 

  �	
 J+-�+ �&�> ��  ��  *-�%S-�,	 �   ��    + �Y��-P� 7-& �7�3H%+        ^E�+-v �E&�(�% �+,E� �5�,�

 }�Q-_n ���,)�� ���]    8K� ��Kv ��  ��  ��K
  �+    <�(�E% 5+ �7�3H%+ �   �E�  �CDA  ,H.E��    ��EQ-#

�� 7-& (Bateman, 2000) .  

  ���E�5
 5+ ^EQ�4 T��H�  �E�   �EF��5 D+7�E� ��� ��+,"EQ � (Mercer, 1976) ��X�'1E% �  

(Quin et al., 1975)T�,� � (Picken et al., 1981)7-z� �  (Raheja, 1976)   � ��+��E� �AEF�7 *�.� 

<�(�% J-� ?�+ �S�� ���
5�% ��  �E� ���E3H� ��	
 � �KHz� J�+'� �7    AE&��(Jago, 1992) .

     �� ,��,Y�� <�(�% J-� e� �$��!�    <�(�% �� �Y�� �+-�  ��       *�.E� S�� gX4 �� e�I��A�� �

�	,Q *+'�� �� 7+7  7�A4 ��HY� �7 �F�'� ��-rkc �S7 �7-�  +�% (Povey et al., 1996).  

  

��#�$ %�#  

     R�S <�(�% ��+��� o�!"# ?�+ �7  �+7 )       �E\�,z� G5�E� �E� 'E�X� (      <�(�E% *+-EFv �E�

 *�H%+ G�+AH�  ��       <�(�% �� *+A�� � ��.���,� �D-�  �+7      A& �$��!� ,��,Y�� G5�� �� '�X�    RE>

 �*-�%+,1�I�/ 5+     RE�S <�(�E% �7  �+7      �	,_E� G-EK"� *+'E��  kc±k;c  EH�I       �7 � ��EHY� �7 ,

   ,��,Y�� <�(�%;±k;    7-� ��HY� �7 ,H�I  .              DAEF
 ?E% ��-E> �AE&� �EK4,� �E% �7 �&�(�%
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�v�'�           ����5
 � �	,
 ��-Q D�7 ?% ��-> VI�� ��W�r �� g�7   ��  � D�7 �    �v�'� �7 D-%

  W�r ��Kv ��
�     � D���f ?% ��-> VI�� �   �	,
 D�X�+ gXF> .  RE�S <�(�% ^��& ������# �+7 

   57 ��9/�   ��HY� �7 ,H�I  ) �!PF� T�+� <�(�% *+-Fv �� ( ,��,Y�� <�(�% �)D-� �+7 '�X� �H.> 

   �� G5�� ���f ��,��,Y (  57 �% ��   �KHz�;/c� s;/c    ��      *-E�#�,H�F	 5+ ��HY� �7 ,H�I  %50 EC 

A�7-� . �,/ �7  ��          �E	,d� ��-EQ �E&�(�% ��E�K�v ��-dl�� A��& � .   �,E� �5+AE�+   �E� �

  �.���5
;cc        �,� 5+ e� ,� 5+ � 7-� {�,�,H�   ��   ��-�� ����7 �.���5
 �      ^��E& ��+7,��  5�� 

 � ^1] ;  AW� 5��    �+ �&�(�% 5+   �7 � A& D�X  7+7 ������          G-E�,	 5+ �7�3HE%+ �� �A�
 �%A� ���

*-%�AF��      A& ^�A1# ��+��� AQ�7 �� *-HK�# .       �,.E4 �$.� *+'�� ?��W# �+,� ?�Fl��    �E�

         DAF
 �#-� OP% �% 5+ DAF
 �>-��� �KHz� [-P% �7 )       m,� �+,�� �� gf,> m,� ��K1F% ^��&

 � G�+       ?��5 �� e�7'� m,� �7 D-% ��-�� (5+        �E�-�� G�+ ���E�5
 �� a-�,� �v�'�     ��+7,E�

A& .,�    �� ��� �% �KHz� [-P% 5+ e�9cc�K��       �+AE!� �E���� �7 � �AE& �H$E& *-H%+ ,H�I

  �,.4 �A����]�� �1$�                 �	+,
-#�E��,� 5�E
 ��dHE%7 5+ �7�3HE%+ �� DAF
 �KHz� [-P% �7 ��

 A�7,
 �z.� .    �,.4 �$.� �+,zH%+ �K4,� �7        5+ ��-� ,� �7 ��;       �7�3HE%+ DAEF
 �E#-� 

  ^�v ?�+ � A&u A�7,
 �+,Y# ���.  

  

&�'� ! �()$  

         7+7 *�.� D�7 ?% ��-> �K4,� �7 ������# ��+��� �%�,�      57 �� ,��,Y�� �� �&�(�% �� ;/c 

    �FW� ���3# ��HY� �7 ,H�I  �+7          �-�=E� ��E��# �7 ��+��E� *+'�� �f ,
+ �&+7 ������# ,��% �� �

t/k± ws %7-� (df = 3, 9; F = 5.33; P < 0.05; cv = 1.43) . ?�EFl��     �7 �E�����# ���E�
 �E�'X#

     ?E% ��-E> �AE&� �EK4,�u (df = 3, 9; F = 4.64; P < 0.05; cv = 17.08)�    ?E% ��-E> ;  

(df = 3, 9; F = 7.96; P < 0.05; cv = 7.09)7+7 *�.�      57 �E� ,E��,Y�� ��E��# ?�E� �� ;/c  �7 ,EH�I 

    # ������# ,��% �� ��HY� �FW� ���3     � 7�+7 7-r� ��+7           �E�����# ,��E% 5+ ,EH�� *
 �7Av �+A!�

�%+ )G�Ar �.(  
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      �� ,��,Y�� <�(�% �� �&�(�% �K� �-P� gX4 k;  �7 ,H�I       �7 ,H�I e� 57 �� ��HY�   ��EHY�

     *-�#,H�F	 �#��X# *-�%S-�,	 5+)�7 ��#��     DAF
 ?% ��-> �A&� ^4+,� (   ,#S�� ��+��� AQ�7

  5+wc %  + � �&+7    �FW� ���3# ����
 j�"I 5     R�S <�(�% �� ��+7 �+7 )    �E!PF� TE�+� <�(�% (

 ,� ��&+A�        RE�S <�(�% �7 �	,_� 57 �+A!� AFf   �+79/�     G-EK"� *+'E�� � ��EHY� �7 ,EH�I 

   ?�� �	,_�kc ±k;c    7-� ��HY� �7 ,H�I  .         �EH	�� ���E� ��E�57 |,_E�;/c � s;/c   �7 ,EH�I  

      Y�� �� '�X� <�(�% ��dH%7 �� ��HY�  7+7 *�.� ,��,            �
�-E> ?���E> ?�FE% �7 <�(�E% ?�+ ��

         �# +� DAF
 ?% ��-> ��W�r �%+ �7�]wt %            gXFE> � D��E�f �
�-E> ?�F% �7 ��+ A�7 ����

 *
 ��+��� *+'��wk�sw % 7-�.  

#�  � 57 ,�p       �,.4 G-K"� �z> �-"� �7 �&�(�% e�FY#    ��$] �7 ��    ���
 �KHz� ���

     a-�,� �������# �7 �� 7+7 *�.�     �,.4 �$.� �,��,Y�� <�(�% ��          OPE% �7 *-E�#,H�F	 �E�

  �&-nkk��s %   �,.4 ^� 5+          �� ^�Y.# +� DAF
 ���
 OP% �7 7-r-� ��  7+7 .�7  �I�E4   �E�

     R�S <�(�% �� a-�,� �������# �7        5+ ,EH�� �+A!� ?�+ �+7�; % 7-E� .      �1$E� �$E.� �+AE!�

�,.4             ?��5 OP% e�7'� m,� �7 �7 ,��,Y�� <�(�% �7 �� 5+ ,H�� uc�9; %   �I�E4 �7 7-� 

   R�S <�(�% �7 ��      �� �1$� ?�+ �+7u; %��     �� �K� �-P� A�%�         <�(�E% �7 �E� �E3
 *+-# 

                    <�(�E% 5+ ,H.E�� �>-��E� �S�E� [-PE% �7 �"PE% �AE����]�� �� �$.��,	 *+'�� ,��,Y��

R�S    �+77-� .             ,H.E�� �F���E> [-PE% �7 �$E.� *+'E�� ,�n+ <�(�% �7     <�(�E% 5+ E��,Y��, 

��  A&��.             ��# �7 '�� �$.� *+'�� �	,_� 57 ���� �� ,��,Y�� <�(�% �7 ?�Fl�� ��  [-PE% 

   ���� �>-����	��.    �A����]�� �$.� *+'�� �$��!�          ,��,Y�� <�(�% �7 DAF
 �&-n OP% �7 

   57 ���     �� �1$� ��HY� �7 ,H�I         R�S <�(�% �� a-�,� ����# �7 *
 �$.� *+'��   7+7 *�.E� �+7

  # �7 ��     �$.� *+'�� ,��,Y�� ����;c %   R�S <�(�% 5+ ,H.��          �E� �7-I
 o\�F� �7 �� 7-� ��+7

�� �7�3H%+ ?% A& )�+7-�� �.(  

  �	
 �F��� 7,����  ��  ��           �7�� G�!H�+ �� �YK� �&�(�% *��5 �� ��F# ��  ,p�E�  �E	
 �      �E� �E�

     7�+7 �dH$� �%+ �H	,
�+,] �X�
 �7 �	
 �� ���
 5+ �.z� .  ,Ed�7 ���E1v ��   �EF��� 5+ �-EhF� 

  �	
 7,���� *7,�  ��  ��     *A��%� ,��+A4 �� �*+'��   �7�� ,p�� �	
 �         ^E"� �7 �EH	�� �+,!H%+ ��

 �� |A�  A&�� .�� �&�(�% �7 �7�% �+,���# �	
 �&�> �7 +� ��r-# VI�r ,p+ A�+-#  �E�   �E�  
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 ��

   �H� �� AF� 7�X�+        e��-I-�� ��+��� *+'�� ��+'	+ *
 ����� �X*
  ��  �E%+  .  G�E% �7     ,E�n+ ��E�

      �	
 7,���� 5+ �&�� �P�"� �$�5 �yY.�  ��    �� �     A�$�-% ����*
  ��    �%+ �A& Vr-� 

 ��# ����  �z�    *��5�% 5+ ��,�� ���           gH$E�% ��+��� ��� *+5���.� 7-n �# �H	,
 �HI�7 ���

 <y# �	,_� 57 ���� � �&�(�%AFF� �,H.��.  

 �&�(�% �7       ��F# J�+'� �I-�W� ���kc %      �+,] ����
 �&-> ��� g% G-K"� 5+ ��   �7,�


��+    H� '�� �+A!� ?����         �� ���
 �A&� �K4,� � �	,_� G-K"� gX4 5+ ,p  A&�� .   �� �&�(�% �7

                    �7�Ev �EK�n ?�E�5 OPE% �� ���
 OP% 5+ �&�(�% �+,P] *A& ���r �� <'�� �7��5 gX4

  4+ � �%+  ?��5 �
7-I
 G��H        �� ?�+,��F� �%+ S�� '�� ���X� ���        G-EK"� gX4 ���� �� *+-#

7+7 ���� +� ���
 OP% �7 G-K"� �$.��,	 *+'�� �	,_� )Corshee, 1960(.  

     ,��,Y�� G5�� 5+ �7�3H%+) *�n,f e$�7 (     G5�E� ��Er �E�        �E&�(�% �7 e�I��AE�� ��E�

��     <�� 5+ �Y� A�+-#     ��& G,HF� �7 V%�F� ���    A&�� DAF
 ?% ��-> ���� .   G5�� J-� ?�+ �7   �E�

        5+ ,H�� ��HY� �7 �	,_� G-K"� *+'��9c              ��dHE%7 *7,E� [yEQ+ �E� ,d�7 |,\ 5+ �7-� ,H�I

        �� ��%+ �+-% *
 ��� ,��,Y�� G5�� �� �&�(�%        �# +� �	,_� 57 *+-#;c % 7+7 ���� . *�A�

�,.4 e��-I-�� ,p+ *+'�� �7 �.��� �Y�
 A�
 7-r-� ��.   

     � '�� �%�,� 5+ ^Q�4 T��H��              ?E% ��-E> �EK4,� �7 �E&�(�% �Y��Ff �%+ VKP� ?�+ A�

   ���� 7,�
 D�X�+ D�7;c      �� '�� �A& ��Q-# 57 �AQ�7     A�+-#wt % ��+��� +�      +,E�5 A�7 *�.� 

    �� �&�(�% �7,��,Y��   ef-� �+,P] �5+A�+     }�H1$� � ,#  �En+-FY�  )       � �E&�7 �+,EP] 7+AEW#

   �%+ g� �K�n ef-�( ��   � A&��          �E� �EKn+7 �
7,�7�E� ���� Vr-� ^��v ?���   7-E&.  5+ 

             5+ ,H�� ���
 OP% 5+ G5�� �KQ�	 �YF�+ ^�I7 �� ,d�7 |,\;/c    7-E� ,EH� �     �r��En �
7,�7�E� 

  7-� ,H�� �K�n .        �7�� �$.� *+'�� �� A�7,
 Vr-� ^�+-v ?�+ J-�X�   ��    �&-n OP% �7 �,p

 m,� �         � gX4 *7-� g� 7-r� �� ��S�� ���   G-EK");c��c     ��EHY� �7 ,EH�I  (   AE��� ��+'E	+ .5+ 

   5+ �7�3H%+ �,d�7 |,\ <�(�%         5+ ,H�� G-K"� gX4 �� ����;c        gE�7 o\�F� �7 ���HY� �7 ,H�I 

         # o\�F� ?�+ �7 +,�5 �%+ �+7-n,� �7��5 ����+ 5+�       gE�� 5+ �Y� �&�(�% �+,� U
 ?��    ?�,E#

��7�A"�   �� ��  A&��.       *+'�� *7,� �F��� �� ?�Fl�� �	
 |,_�        �
7-EI
 ���E� � �E�    ��E�

�� ���� D-�% �Y��-I-�+ U�zH�+ 7,���� �+,� �F��5 �&�(�% 5+ �&�� 77,
 (Poehling, 1990).  
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 #�*+,�-.�"P% �A����]�� *+'��  �,.4  AQ�7 ��-Q �� *-�#,H�F	 �� (a)�  *5� (b) �7 

g�7 DAF
 �v�'� �7 ���
 �KHz� [-P% )%R�S <�(� �+7Lance :,�,)�� <�(�% � Mic. :.( 
Fig. 1- The deposit percentages (a) and weight (b) of fenitrothion on different levels of plant 

in rain-fed field of wheat (Lance: lance sprayer & Mic.: micronair). 
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 ��

,�  �%�,� o1\         5+ DAF
 ?% �A& D�X�+ ��� �-�� *��5        7-En ��S�W	 ��=�# �D�7 ?% ��->

  �� 5��
 +�  AF� .��->  ��    �� +� ,#S�� ?�F% �           }�Q-_En �>-��E� �S�E� a�E!� �7 *+-#    ��$E] �7 

�&-n 7,� �h4y� �� (Rajabi, 2000) .�,.4 �+,P] �$.� *+'�� ,
+ ?�+,��F�  OP% �7 +� ��

 � �&-n m,�     �� g��7 ��+'	+ ��S�� ���    ,#S�� ��+��� g��+-#       ������E& G,EHF� 5+ �    �E%7 �E�

g���
. <�(�%                �E� g�+,E	 �� �+,� +� �P�+,& ?�Ff '�� ,��,Y�� G5�� �� '�X� ���  F� EF   +,E�5 A

          ,��,Y�� <�(�% �7 �&-n OP% �7 g% �$.� *+'��)�     ��EHY� �7 ,EH�I ( kk��s %   5+ ,H.E��

 R�S <�(�% �+7 )9/� ,H�I   ��HY� �7 (7-� .         Y�� G5�E� �E� 'E�X� <�(�E% ��dH%7    ?�Ex ,E��,

   ��� �A� *7+7 ���� �,.4    5+ ��               ���EzH�+ ,Ep+ V1E% ��r��En � �EKn+7 �
7,�7�E� o�,\

�,.4    ��)  e��-I-�+ J-� 5+ (�� 77,
   �,.4 �+A!� +,�5       ,#S�� [-P% �%-# �A& �	���7 �� 

       ?���> [-P% 5+ ,H.�� �K�n �v�'� �7 �>-���             ,\�En ?�E�� �� � �%+ Z�n OP% � �>-��� ,#

 �W�1\ *�F�&7�7 ��    �E� �E�I�W	 ?���> �>-���        �+,E] D-�E% �
7-EI
 �,EW� �7 ,EH�� AEFF�

�� A�,�
 (Jensen & Spliid, 2003) .�!PF� �7 ����5
 �� �+      g�+,E# 'E�� �E	,
 ��-EQ �� ���

   ,H� �7 DAF
 �#-�    ,H�� {�,�)9cc   {�,�,H� �7 �#-� (7-� .     ?E�+ 7-Er� �E�      ,E��,Y�� <�(�E% �7

 �,.4 �A����]��    m,� �7 ��     m,� 5+ ,H�� �F���> ���   7-� ��S�� ���      ?�E!!"� ,d�7 T��H� �� ��  

(Langhof et al., 2003)7�+7 �!��P�  .�� �&�(�% �+,P] �-3� DAv ?�+,��F�  V1% A�+-#  �� 7-&

  Z�n OP% ���,
��Y& )       ,EH�� Z,E"# ��AE] 5+ ���  AE��+7�-n,�  (     AEFF�1� �,EH�� ��E3K#  

(Jepson, 1989; Croft, 1990) .?���>,��,Y�� G5�� �� '�X� <�(�% ��+��� *7-�  ),�+   GAE� <�E> 

9    <-> �.� ��,& �n�% � (   �,� 5+ ��W� �7   }�Q-_n �.���5
 ��� �,�     J�3#�+ �� ����

�#-�   *
 �    AFK� ��7-� �           �7 *
 �n+-FY� {�5-# DAv � G-K"� ��.	 *7-� ?���> ,\�z    �D-E� G-\

  G5�� 5+ ��W�     �7,Y� �	���7 G-K"� ,��,Y�� ���  �7 �  ��$]   �,� 5+ ����      �E� �.E���5
 ���

    ��� ��-Q �&�(�% ��+-� ��-Q �	,
 .          �� D-� ���H�+ ?H	� ?���> � S�� �7�+-� �7�F D�Ed 

�� �v�� +� ^Y.� ?��� ,���� �%-# �&�(�% A&.  

  gH$�% 5+ �7�3H%+  ��      g� gX4 �� �&�(�% �)   5+ ,H��;c   ��HY� �7 ,H�I  ( <�(�% ���-�   ���

    G5�� �� '�X�     }�Q-_n ?% ������& G,HF� �7 ,��,Y��  �!PF� ��->  ?�,#�  �I-EQ+   ?�,E# �    gE� 

�F�'�      �� �F��5 �&�(�% <�� ?�,#       <�(�% J-� ?�+ �7 +,�5 A&��    ��[-P%     �7 �AE& �&�(�% 
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 ��

           ���� ^�I7 �� ,d�7 |,\ 5+ ��%+ S�� }�H1$� 5��;        �� �$��!� �7 �	,_� G-K"� gX4 �,�+,� 

gH$�%  ��   �5 �&�(�% T�+� �            �E%+ ,EH�� �E&�(�% �7 �]� |y#+ � �,
��� �F�'� ��F� .  �E�

       �� ���dH%7 ?�Ff 5+ �7�3H%+ �� ,d�7 ���1v          �&�(�% ��#-� ���7 e� �7 +� �W�%� OP% *+-#

7-�� .      ��-> G,HF� �7 ����5 ��7�A"� ^�I7 ��       �E%+ gE�� �EK�n �K�$� ?�+ DAF
 ?% ��� . �7

       + ��-Q �� D-� ?H	,
 �+,] �,��,Y�� <�(�%           �7 +� ,���E� �
7-EI
 G��H4+ ,���� �.> �7 �!	

    R�S �&�(�% <�� �� �$��!�   �� ���� �+7        <�(�% *7-� J-FH� �� �r-# �� A�7   �,��,Y�� ���

    *
 7��5 �-��� ��A] ?H&+7        �ef-� J�+'� �7 *
 7,���� *�Y�+ � �� ��          a�E!� [yEQ+ �E� *+-E#

  �Wx*
 �� <�(�%             �E� VE%�FH� ,E��,Y�� �� '�X� ����            � 7,E� AE�I-# �E&�� J-E� � OPE%

 G-"H� +� *+,�+ �HF% �&�(�% ��-I-FY#�n�%∗. 
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