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�
3−3�f?Cא��
�
28−��M?:C��é��¹��L	KC��·Zã�é��kא�£j��.��G	­Y��K�h@,��W<�אK8$£��¹�א���<cEא&>LæM#K��f?�א�<µj�א�
�
29−���K�¹K$א�·j@��·��k
�M�W�aB#�f?�¹�µj8â�א�<µj�א��j£א�k��h�(�f�א�>�K�Y��¹�א�Y�)���KC�K7א��א&

�¹�� �אY7$א� h�� ME�K�¹� ،M�K�¹� ،M>E;�� ،cE>א���� W<�� h�Z��א�� �F7C�� é�� ¹�� ،cE>א���� �F7C�� é�� M
¥Z&א
MEoY&א��KEAE>:א¶،א�W��	tא��£K
�Wא¶��¹���	tא�f���e�¤¹�.�

�
30−��K�� f?Cא�� �K�¹K�� ·j@�� ·�� k
�א&Y�EoYא �KEAE>:א�� h�� ME�K�¹� MMM�jA�� �£K�� º�� ¹�� �¹אY7$א� ،� .�h�¹

�M$Kq�·j@��OEÞ�¶אW��	tא��£K
�Wא¶��¹���	tא�f���KDBE?<�¹�f?Cא���K�¹K��cE;C��،Y�Tא�LA:��א¤��،º¥¹Y9א�
M�jB$א� f?C�� .MA�����WEא��אY7$א��א& �א&��Yא���¹ �א	��Wא¶ WE>&א� h�� ·j@�� W�¹� .B$א� b�Y>�� WC
¹�Læ�،M�j

K�	KC��·K��KBA��،KD>E;C�¹�MC�
MC�K�א�f?C�K�K1��h�א�7��u��.�
�
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31−��¹���K:=&א��K�¹K$א�א¶W��	K��e�¤¹��WoאZא��M�j�Yא��h��kא�£j�7��KC�א�<µj�א���M�¦uא��M�KB$א�Ð�j��Læ
kא�jא��PE�Cא��א¶W�aC��W@§�א�<µj�א��j£א�k�h�¹�א�º¥¹Y9�LC"���K�A?��K�¥£�א$Yא¥��&.�אMB@3�א�=dA��¹�א	�

.��j�u���h�j@�¹��KEAE>:א��j*�h��e�¤�kA
�L�Ï��K�¹�MEA3א�M�j�Yא��Wא�Z��é��º£H��ºXא��Y�Tא.�
�
32−�¹�é��KDA?�¹�.��j�u�G��KD�jA��¶W
�h��W�G¹א���.
�h�א�º¥¹Y9��ME?C��K�¹Zã�א�<µj�א��j£א�k��ºW�א&Zא¥

MB@â¹�M�	KC��MA8>C��·¦Kã�.אY�¹�ºj����KD��W�j��kא����tjB$א�h
�.��j�u���h��ME�K%א��tjB$א�f8��k

�W�j��kא����tjB$א�f8��¼K9���k
�.���f�KÓj�£��é��MA�Y�א��aEC8�¹א��،cE;C��KB��Yא�j�u�G���jAא���h��fEA�

�jAא���h��ME�K
�M����KD�.�
�
�Y7א��¹א�:jE¥�¹א�?jא¥ª����KC�א�−33A��ªY<א���LC"�k
�Wא¶�א$�K�¹K�א��k�t��Y�>Cא�	K��e�¤¹�f?C�X�KDE���

�M$Kq¹� �WB�<�� ·j@�� ·�� «Y7��ª¥אj?¹א�� �Y7א�A�� �£K9&א� M�¹KBE@א�� �K#K<&א� dE�:�� ¹�� ،ª¥אj?¹א�� אY7$א�
kא�£j�
kA�א�<µj�א���K>$א�f���h��¶אW��	u�.�

�
3−4��.��j�u�G��M�jA&א��KEB@א��f8��
�
34−�¦j���dE�£�]��.��k�א�<µj�א��j£א�Læk���Yא����j�u���a��.�]��·�א�<¦Y��·KB9��é�Ð7�¹���PoK�א�<

£K8$א�WC
�kא�£j��.�א�ºX���jA�א�<µj�א��j�u���h��Ð����Z��Mא�¦��é��º£H���£j#א�.�.��j�u���a�¦j���¹K>��¹
kא�£j��M�W��k���X�א�>k�،�KCE���KEB�א�<µj�א����.�h�¹��KC��k�G���MEB�א%:M�א&

�
3−5�h�Z��א��
�
35−��k��.��j�u���MA@7��f��k�� �Ð���MB�K���£K8$א�W<��kא�£j��g�K��MA�Y�h�Zà�א�<µj�א���·��h@,

kא�£j��א�<µj�א� .�kא�£j��א�:<�KEAE��k�א�<µj�א� j*�aC�� j��h�Z��א�� �KC���.��j�u���h��M�K�jA��k�EoYא��²WÓ¹א
�L���¢KC&א·¦K�
U��k�א&Yא��¹��.�
�
36−��Î�<��NCÑTא�h��c?	¹�M�¹£Z��ME��K��·א¥W�¹�WE��c?	�KD��W�j��kא���M�	KC&א�M�jDא���א�¤�·¦K�א&

kא�£j���é�א�<µj�א� M�j�Yא��µjq¹�aC&� M�jA:&א�·¦K���k�א& .�f�KE��f@
�h�Z����F7C�א�� X�G��·��º¥¹Y9א��h�¹
��א�²Y8�א�8 ¸KE�¹� ¥K:�Tא�h��M�¦uא��M�KB$א�Y�j��M�jDא��� �WE��M�K��א�Y7$א�µj�£�·¹£�µj!¹�،ME�j#א�k

W$א� KD�� W�j�� KB�� ،¥jE:¹א��ª¥אj?¹א��א¥�Y$א� �K�¥£��K�A?�� h�� k�£Tא� .��u:�K�� ·¦K���	?c�א& �u�� º£H�¹
[B7א�� �א��?M�WEA�אMC>A2،א^E�T��é�cE>à��Yא¥� ��j&Kא£ M�¥K?��� .�j�¹�، ¹£Z&א�c?��א� ¶jD>��ME�K<��N���� W�¹

��W�W��c?	��K7���§W@א����tK��kA
��Y:E��M�K��M�jD�A��.�א��?<.،��k�א���´Y��a��LE<&א�£j�j&א�c?�³j�א�
·Z��.£א�f�א&
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�
37−�h�Z��.Læ��Yא
�K��gE;C��K7»�א&�K،�א�ºX�cA�è���¼K?�ºj�3�א�Y�M�j�M�¥£¹�א$Yא¥�،����KC�א��
�
38−��Y>&א�א¥�Y$א�¹ Y��é��h�Z�.�£�µj�אY7$א���fA?�¹��h��M،©Y�¹א�Y�º£H�M�j�א��­K��	�jA��W�j��k�א��

��KEAE>:א��j*�é��º£H��ºXא��Y�Tא�M�j�Yא��gא�Y�¹��¥אY$א��£K�¦�é��kא�£j�h@,¹��·��º£H��	�jA�h�Zà�א�<µj�א�
.��j�u�G���jA¹א��,�

�
39−���^>�C&א�ºj�3א�kA
�f?C¹א��h�Z��.����KC�א���j�u���Wא�Z��h��M�K�jא���KEAB
�WB�<��M�¥£¹�،M�j�Yא��h

ME�K�qxא�µאj�T¹א�،M:E3א�M�Eא���k�� �א$Yא¥� .��KEAE>:A��h@,�t¹A. flavus/A. parasiticus�P�C�� ¹�� jBC��·��
� h
�f?�� �KBA�� «K7�� M�¥£�k��.��j�u��0.7h�� f��� ME��Cא�� M�j�Yא�� f;�� ·��Læ¹� ،�70MoK&א� k��،�·�� KB��
�Y>q�.��¡¹אÏ��kא���א¥�Y$א��K�¥£�¹10��KEAE>:א��j*�^>�¹�¥j�Wא����tK��^>%�kA�&א�M�K$א�k���K�¥£�

MA�j:א��h�Z��.����KC���Ï�א��
�
40−��h�� Yà�kא����KEB@¹א��·Z��.��k���KEB�א�<µj�א��j£א�k�א��k��f8��é�א&�j�u���ºj����Mא��Y��Læ

�Wא¶�א�Îא�P�א&KC	�M�א&�>M?A��Y�Iא��אK���t¥א���¹�	K��·Z��.�X�א�>�KCEא&
�
41−��W�Gא���Læ�،LoK?��k��G�<&א�kא�£j���M��µj>A�א�C�K��h��kA
�M
jpj�¹�،M�K�¹�M>E;��LoK?$א�א¡�·j���

MEp¥Tא��¹.�LoK?$א�.��f8>��·Z��.�ME�7��k�א&
�
42−��� M��Y?א�� �LC"¹��K�¥£�א$Yא¥� M:E3א�µאj�w�� ¼K?��� MC@-� ��Yא¥� M�¥£� k�£��k��h�Z��א�� �K
h��Yא

W�Îא��� M:?�� .h�Z��א�� M?:C�� k�� �אjÓא� ¥¹Y�� d�Y�� h
� M�	KC&א� M�jDא��� £j�¹� �K
��Yא a�،�£j�¹� ·KB9�� e�¤¹�
·Z����K�j��KC	�M��W�j�¹��h��K�¥£�א$Yא¥���k�aEê���K�¥�א&�.�

�
43−�h�Z�
�W��Ïא���M��K����KC�א���kA
�·óZ�À&א�kא�£j�א¥�<­K�א$Yא¥��Ð7�¹�.��Yא
�K��§KE�M�¥£��Yא¥��א�<µj�א�

¹��K�¹Y@E��j*�µKBא���é�/א�Y7$א�h��¶j���¹��.�·K��א¤��K��M�Y<&�kא�£j�
kA�א�<µj�א��Y8��K��­u�tא�k=�C��KB�
�KEAE>:A��j*�´KC��.h@���·��fEA��A���KCE
�µK	¥�¹�M�K8&א�א�Z�Tא�f8��g���M�K$א�¸X��k�¹�.�f8>א��MEAB
�WC
¹

Y�¹א
k�LC"�א	��Wא¶�א�<µj�א��j£א�k�א&�K8�.��Z#�א��k�K�i9�Y<�¹��jDAא���g��ME?C�A�^E>à�M�¥£�א$Yא¥���k�א
cA<א�� K����k��¹��א�X=��.�

�
���K�j�אY7$א��¹א�:<�KEAE��k���F7C�א���h�Z"��£א¥��
¹H·�א&µZC"א��­K���Yא�א���−44��^E>�����WE#א�.

h��MA��.����WEא��אY7$א���¹���WEא��א�:<�KEAE��¹����ZD�א����X�¹Ðא�,@h��·��fB7�א�Y7א´�א&KC	�M،�¹אj�Tא­�א&
�d��i�אYpTא¥A��¹��kא�£j�
kA�א�<µj�א��Y�H��t�kא���M�¹KBE@א��א£j&א�¥KE��K��¶KB��tא�k=�C�¹�.�
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�
45−���K	KE?א��h
��K;�u��h�¹W���e�¤¹�g	j��f��X����kא���h�Z���f�M�¥£�dE�j�)���Yא�א��אK8$£�¹א��

C¹א��א¥�،Y$אM�j�Y¹א��א�¹،W�(M�WEA?א����K	¥KB&א�h
W�¹��·j@��X¸�א&>�K�jA���WE>��M�K=A�.�º�¹�אYäא��K��¹��ÐE=א��
MCE<��ME�j8â�MC	�µu��.��j�u���h�j@��¹���KEAE>:א��j*��K�	��M�Y<&،��K:����¹W��LC"�k��W
K���KB��

f�?���.�MD�K7��k�א&
�
4−��WE#א�aEC8א����K	¥K-�
�
4−1�	tא�Y7?א��­Z�¹�¶u��
�
46−��¹��aC8&א�fא�£�W�j���G7C&א�¸X��N�K��א�j	�Y7?א��­Z���G7C��h��kא�£j�Læ��·�©Yç��ºÏ7�א�<µj�א�

iEA
� Mp¹Y<&א� kא�£j��א� µj>א�� ME
j�� MC�K<�� kA
� ،KE���� �WE<�� aE�� M:?�� k�� .�h
�c�jא��� kA
�.
�א&Zא¥ W
K��¹
MBEA��א� Ð���K	¥KB&א� �א	��Wא¶ .
� Læ¹kא�£j��א� µj>א�� º£¥j�� aE�7��� ��?j�jא ·�� h�Ï7&א� kA���K�¹Z��א& h�

KC��M�pj��k��KB���WE#א� K��xא�LE�K	��­K��K��.
�.א&�£j�j��ºW�א&Zא¥
�
47−�Y7?א�� ­Z�� �G7C�� é�� i�jq¹�ºW��.
��K�¹Zã�א&Zא¥ h�� £Y��ºXא�� kא�£j��א� µj>א��]���º¥¹Y9א�� h��.

�f��V�¥K�¹�fq��M�Y<+�kqj�¹kא�£j��¶W��k�א�.?C��«j��¹��MEB��h�א�<µj�א�����kא����K��Y&א�]���Læ�KB�f�.
��K&א�µK@
�¹�¥K:�Tא�h��M�¦uא��M�KB$א�Y�j��¾³¹א�k�E����K:��¶אW�¤�¹א�Æ��h@�א&M��Y��M?A=��K?A��WEא��L�E�א	�

ºY�Tא� ��<b�Y�א. MEAB
� �KC���kא�£j���µj>A�א� ¶K<א�� YD;&א� Mא��Y��k=�C�� KB�M�jB$�.�µj>א��·��[BAא�� WC
� W�¹� �I¤א
·Z��א��j£א�k���،uA��u�Læ��i:A��a�א�@�KEB�א&�£j�j��k�א& .�µj>א��fB!�kא���M��Y&א�f;��M�K$א�¸X��k�¹
²Y8א���ME>E��·G7��¥אY��é��µjqjא��.$�¥K;��tא�k��kא�£j�
MCE��h��f��j»،�.�א��X���،e�¤�Y�E��א¤��،h@,¹

ZC��¥KBא���f8�¹�KC�¹
M�א�?�Y7�­Z�¹���Y7�א�@MEB�א��ME�K�Y�¹א��M�א�apj���f�א¤Kà��Yא¥��?�µj�א�7.�
�
48−�ºY���aEC8��fא�Y+� Y,�ºXא��kא�£j��א�<µj�א� 
Yא��WC
� K�Yא�j�� ¶ZA���K>qאj��´KC�،�M�Y<�� KDCE��h��

�fEA��A��M�	KC&א�LE�K	Tא�­Kא���d�Y��h
�e�¤¹�i��.��j�u���ºj��&�k8�Tא�W$א�KCE<א��X��¹�.�
�
49−��h��¥אYpT�ªY<א����K�u
�KDEA
�YD;��kא���kא�£j���KC�א�<µj�א�
�^�Y��MqK���K�KEא���¤Kàא�Læ

.��j�u���kA
�KDoאjא���Y�Kã�h��K�j��KD���KEAE>:א��j*�¹��א�Y7$א�.�.��j�u���א�¥Kא����PoK���M�Y<��Læ¹
¶K%א�kא�£j����K�j��Ð�.¹���f�א��¡KB���aEC8�א�<µj�א���i��W�j��kא�£j�t�Læ���µj��º��«j��h��K¶�א�<µj�א�

�.�t�h@,�KD9E>à��é�א&���K�j�א&�¡jB��KD��jא	:�j�u���h��M�j�?�M�£j�j&א�¦Y>א��א�W<��.�
�
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kA��£א���−50��¥W?א��i�W��Y7?א��­¹ZC��kא�£j�Læ��·��hB9���F7C��aEC8�א�<µj�א��j£א�k��·G��ó¥j£�א�<µj�א�

.��j�u�T�ªY<�A��M��C�K��i��¡jB��.iAB��M?�Y:���WE��hB9��·�א&P�C�א�koKDC�t����¹K¦�א$W�אk8�T�א&
�
51−��aEê�]��"¥KBא���"MB@â�Ð��¹�� �Yó�Wï���Y7�� KDEA
�W�j��kא��،�µKB��t�g�$א��Ð=q�¥KBא���e�X�¹�
£j�¹�KD���KEAE>��.א�Y:
�h@BE��،�KEAE>��£j�¹�.����Æ�א¤I�ME>�ã��K�Y:��h��KD��·j@��W��K��c7@���YB���.

�i�7���KEAE>��£j�¹�M�K��k��¹���KEAE>:א��h��Ð���¥W��£j�¹�M�K��k�¹A. flavus�¥Kא����א�Y���L�j����Y�Tא�·I��
«jAא��¥�^�¹��.��j�u���kA
�koKEBE��.�

�
4−2�¦Y>א��
�
52−�M�E<&א�¥KBא���h��]A��A���Ð�Tא��j:%א�j��¦Y>א��.æ¹�µj>א��KD��Y,¹�אWE����K9��¦Y>א��M�Z���·j@��·��L

�W¹א�� M?���h
� W�Z��t�dB
�k��kא�£j��א&jא£�،א� h��u<��]A��א�� h�� ¦Y>א�� kA
�.BoK?א�� h@1� M
Y���´Y���¹�
M�E<&א� ¥KB¹א��� M��Y=א�� .Bא��� aEê� Mא�¦�� ·KB9�� KD�� µjB<&א� Ð�K<BA�� K?�¹� fB<�� ¦Y>א���KCE�K�� ·G�� W�Gא���Læ¹�¥K

M�E<&א.�KD��u	�h��W�G�A��¶K;��K�¹�KBoא£��KCE�K&א�¸X��]����K
�.�a��Yא
�
53−�¹�W<�¹�f���¦Y>א���KEAB
�¶K1��º¥¹Y9א��h��U�8��،M�K<��M?�Y:���KEAE>:�K��M�jA&א�¥KBא���Mא�¦��kC����k��

]EB��א���EE^�¹א�� .�Z�� Y:7א���KEAB
�N�K�� 
�KEAB�א��aEC8��k=�CE�א	��>א¤�¹א�h���MEAB
� ¶¹K?��kא��� ¥KBא��� £K
Y:7א��.��¹��koKDCא��P�C&א�¹��K�¦Y��)�kא���¥KB�A��g;�C&א�fEA�
h��d�Y�א���¦Y>א���KEC?��ME�K<��h��W�Gא���Læ¹EA�KBD

.��j�u���ºj����M�Y<&�.P�CBA��f�K@א��µj�?א��·KB9��k>@��M�¥W��MEAB<א��¸X��M�¹אW��k=�C�¹�.�
�
54−�M�E<&א� ¥KBא��� K��)��k¹א��� ،M8A?�&א� ¹�� ،M��>�&א� ¹�� ،MC><�&א� ¹�� ،KD�j�� Ð=�� kא��� ¹�� ،�KEAE>:�K�� M�K8&א

K�Ð�¹�א�Y7$א�h��¥אYpG��N�Eq��(�´uD�	u��KD��	KC��¶W
�WE>��K+�M�K:��KDEA
�apj�¹�MA8>C��§KE���k��G�<��
k�£zא�.��h��M�E<&א�kא�£j���K�א&jא£�א��k�.�M?:C�א��aEC8��G	­Y��K�h�¹h@,�א�º¥¹Y9���£K<���K�¹K�KÅ¥�א�<µj�א�

f<>�K��M�jA&א�¹��.��j�u�G���jAא���Y:��fB!،MEoאX=א��Ð���Kא�W��	tא�é��KDA�j!�L�E��.�
�
55−�¦Y>א��א�א�Y��� �KC��� K�£K<��	א� )� kא��� kא�£j��א� µj>א���KEB�� K��،�h
� KDA8�� ¹�� KDC��]A���L�E�א��

�K��C&א�MEoאX=א�� .��k�¹�´uD�	u�� M$Kq�Ð�� KD��� KDEA
� ·¹W�¹� MA8>C��§KE���k�� KD���<��Læ� KD
Y�� M�K
MCא�Yא��KD��KÞ�k�£zא.�

�
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3−4�^EEא����
�
56−�º¹WEא�� ¦Y>¹א�� £Y:¹א���X#א� �j��§K	��kA
� g���ºXא��^EEא����Î�<��k�¹Ï@�x¹א�M�K=A��tK<�� K�jA	���k�

.��j�u�G��M�jA&א�¥KBא���Mא�¦��.��º£H�¹�M��C��.��j�u�G���jAא���^E>à�é��^EEא����L�K��é��·jAא��¦Y90�k��
MoK&א�.�
�
4−4�koKDCא��P�C&א�h�Zà¹�M��<��
�
57−��éjא��� h��LoK?�� ¹�� ME�j�Y��LA
� k�� ¹�� ،�j#א� h�� MEא�¦�LoK?�� k�� kא�£j��א� µj>א�� h�Zà�Læ

K?$א�M#K<��¶W
�k

kA�אj�Y�¹¥WEÓ·�א&>،.AE�¹Y�k�W�k�¹��M�K�א	�>µKB�א#�j��Yא�WB�<��kא����j�Z�K��Lo�.
LoK?$א�«j�� W�W!�Læ¹/�¹�� MB@�À&א�h�Z���é���F7C�א�� iA?��f���P�C&א�kA
�²Y<א���fED���� ME�j�Y@א��LA<א�
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