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 Charophyta 
 Characeae 

AW, PW  - -  Chara sp. 

 Pteridophyta 

 Dennstaedtiaceae 

PW COSM Geo Pteridium aquilinum (L.) Kuhn 

  Equisetaceae  

PW PL  Geo   Equisetum arvense L.  

PW  PL  Geo  Equisetum telmatia Ehrh.   

  Salviniaceae  
AW, PW PL Hyd Azolla filiculoides Lam. 

AW  PL  Hyd  Salvinia natans (L.) All.  
 Spermatophyta 
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 Z��7 �
��� Z��7 �
��� Z��7 �
��� Z��7 �
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FG7 &
$
���=-��]7 �����# 
�� � j$����� �* �
 G�� �
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 Angiospermae 

 Dicotyledones 

 Adoxaceae 

AW, PW PL Geo Sambucus ebulus L. 

 Amaranthaceae 

AW  PL  Thr  Alternanthera sessilis (L.) R. Br. ex DC. 

PW  PL  Thr  . blitoidesS.Watson var Amaranthus blitoides 

PW  PL   Thr  Amaranthus retroflexus L. 

AW, PW  PL  Thr  Amaranthus viridis L. 

PW PL Thr Chenopodium album L. 
 Apiaceae 

AW, PW  ES, IT  Thr  Bupleurum marschallianum C.A. Mey.  

AW, PW  ES, IT, M  Hem  Eryngium caeruleum M. Bieb. 

AW ES,IT Hem Oenanthe aquatica (L.) Poir 

AW, PW  PL  Hem  Pimpinella affinis Ledeb.  

 Apocynaceae 
PW  ES, IT, M Pha Periploca graeca L. 

 Asteraceae 

PW  ES, IT, M Thr Anthemis altissima L. var. altissima 

PW  PL  Hem  Arctium lappa L. 
AW, PW  ES, IT, M Thr Artemisia annua L.  

PW ES, IT, M Thr Carduus arabicus Jacq. 

AW, PW  PL Thr  Centaurea iberica Trevir. ex Spreng. 

AW, PW  PL Hem  Cichorium intybus L. 
AW  PL Hem Cirsium vulgare (Savi) Ten. 

AW, PW  PL Thr Erigeron bonariensis L. 
AW, PW  PL Hem 

Symphyotrichum squamatum (Spreng.) 
G.L.Nesom  

AW, PW  PL Thr Eclipta prostrate (L.) L.  
PW PL Hem Lactuca Serriola L. 

AW, PW  ES, IT, M Thr Senecio leucanthemifolius subsp. Vernalis (Waldst. 
&Kit.) Greuter. 
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 �
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��� Z��7 Z��7 Z��7 Z��7���� 

FG7 &
$
���= -��]7 �����# 
��� j$����� �* �
 G�� �
� /��� � �
  
AW, PW  PL Hem Silybum marianum (L.) Gaertn.  

PW  PL Hem Sonchus asper subsp. glaucescens (Jord.) Ball ex Ball
AW, PW  PL Thr Xanthium spinosum L.  
AW, PW  PL Thr Xanthium strumarium L.  

 Brassicaceae 
AW, PW  PL Hem Capsella bursa-pastoris (L.) Medik. 

AW PL Hem Lepidium didymum L. 

PW  PL Thr Sisymbrium irio L.  

PW  PL Thr Sisymbrium officinale (L.) Scop. 

 Caryophyllaceae 
PW  PL Thr Stellaria media (L.) Cry  

  Ceratophyllacea  
AW, PW  PL Hyd Ceratophyllum demersum L.  

 Convolvulaceae 
AW, PW  PL  Geo  Calystegia sepium (L.) R. Br.  

AW  PL Hem  Convolvulus arvensis L.  
PW  PL Thr Cuscuta campestris Yunck.  

Euphorbiaceae 
AW, PW IT Thr Chrozophora tinctoria (L.) A.Juss. 

Fabaceae 
AW, PW ES, IT, M Geo Glycyrrhiza echinata L.  

PW  IT, M Thr Medicago polymorpha L. 
PW  PL Thr Melilotus indicus (L.) All. 
AW  ES, IT Geo stumenSteve. Ex M.B. var.  Trifolium tumens 
AW  PL Geo Trifolium fragiferum L. 

Lamiaceae 
PW  PL Thr Cuscuta campestris Yunck.  

Euphorbiaceae 
AW, PW IT Thr Chrozophora tinctoria (L.) A.Juss. 

Fabaceae 
AW, PW ES, IT, M Geo Glycyrrhiza echinata L.  

PW  IT, M Thr Medicago polymorpha L. 
PW  PL Thr Melilotus indicus (L.) All. 
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FG7 &
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� /��� � �
 
AW  ES, IT Geo stumenSteve. Ex M.B. var.  Trifolium tumens 
AW  PL Geo Trifolium fragiferum L. 

  Lamiaceae  
PW PL Geo Lycopus europaeus L. 

AW, PW  PL  Geo Marrubium vulgare L. 
AW PL Hem Mentha longifolia (L.) L. 

 Lentibulariaceae 
AW PL Hyd Utricularia australis R. Br. 

 Lythraceae 
AW, PW  PL Hel Lythrum salicaria L. 

AW ES, IT Pha Punica granatum L. 
 Malvaceae 

PW  PL Thr Abutilon theophrasti Medik. 
PW  IT Thr Alcea gorganica (Rech. F., Aellen & Esfand.) 

Zohary  
 Moraceae 

AW, PW  IT, M  Pha Ficus carica L. subsp. Carica  
Meliaceae 

PW  IT Pha Melia azedarach L. 
 Nelumbonaceae 

PW  PL Hyd Nelumbium nuciferum Gaertn. 
 Nymphaeaceae 

AW, PW  ES, M Hyd Nymphaea alba L. 
 Onagraceae 

AW  PL Geo Epilobium hirsutum L. 
 Oxalidaceae 

AW, PW  PL  Thr Oxalis corniculata L. 
 Phytolaccaceae 

PW  PL Hem Phytolacca americana L. 
 Plantaginaceae 

AW, PW M Thr Kickxia elatine (L.) Dumort. 
AW, PW  PL Hem Plantago major L. 
AW, PW PL Hem Veronica anagallis-aquatica L. 
AW, PW PL Thr Veronica persica Poir. 

   Polygonaceae 
PW  PL Thr Polygonum aviculare L. 
AW  ES, IT Thr Polygonum lapathifolium L. subsp. 

lapathifolium 
AW, PW  ES, IT, M  Hem Rumex pulcher L. 

              

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

4-
20

 ]
 

                            12 / 20

http://pec.gonbad.ac.ir/article-1-643-en.html


 سيده آرزو حسينعلي زاده آهنگر و ناصر جعفري

353 

 Z��7 �
��� Z��7 �
��� Z��7 �
��� Z��7 �
�������        

FG7 &
$
=�����
 -��]7 �����# ����� j$� �
 � �G�� �
� /�� * �
� 

 Primulaceae 
AW  PL Thr Anagalis arvensis L. 

 Ranunculaceae 
AW, PW  PL Hyd Batrachium trichophyllum (Chaix) Bosch 
AW, PW  PL Thr Ranunculus marginatus d'Urv. 

PW  PL Thr Ranunculus scleratus L. 
 Rosaceae 

AW, PW  ES, IT Pha Rubus sanctus Schreb. 

 Rubiaceae 
AW, PW  ES  Hyd Galium elongatum C.Presl.  

 Salicaceae 
AW, PW  ES, IT, M  Pha Populus nigra L. 
AW, PW  ES, IT  Pha Salix alba L. 

 Simaroubaceae 
PW  PL Pha Ailanthus altissima (Mill.) Swingle 

 Solanaceae 
PW  PL  Thr 

Solanum americanum Mill.   

AW, PW  ES, IT Pha Solanum persicum Willd. ex Roem. & Schult. 
subsp. persicum 

PW ES, IT Geo Physalis alkekengi L. 
 Tamaricacaeea 

AW  PL  Pha Tamarix ramosissima Ledeb.  
 Urticaceae 

AW, PW  PL  Hem  Urtica dioica L.  

 Verbenaceae 
AW  PL Hem Phyla nodiflora (L.) Greene  

AW, PW  PL Hem Verbena officinalis L.  
   Monocotyledones 
   Araceae 

AW PL Hyd Lemna minor L. 
   Cyperaceae 

AW, PW ES, IT Hel Bolboschoenus maritimus L. 
AW ES Hyd Uncinia riparia R.Br. 
PW  ES, IT Thr Cyperus esculentus L. 

AW, PW ES, IT Hyd Schoenoplectus lacustris (L.) Palla 
 Iridaceae 
AW, PW  ES Hyd Iris pseudacorus L. 
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 Z��7 �
��� Z��7 �
��� Z��7 �
��� Z��7 �
�������     

FG7 &
$
���=-��]7 �����# 
�� � j$����� �* �
 G�� �
� /��� � �
 
 Juncaceae 

AW PL Geo Juncus acutus L. 
AW ES, M Hel Juncus maritimus Lam. 

 Poaceae 
PW ES,IT,M Thr Alopecurus myosuroides Hudson var. myosuroides 

AW, PW  ES,IT,M  Geo Arundo donax L.  
AW, PW  PL Thr japonicusThunb. var. Bromus japanicus   

PW  PL Hyd Catabrosa aquatica P. Beauv. 
AW, PW  PL Geo Cynodon dactylon (L.) Pers. 
AW, PW  PL Thr Digitaria sanguinalis (L.) Scop. 

PW  PL Thr Echinochloa crus-galli (L.) P. Beauv. 
AW, PW PL Thr 

Hordeum murinum subsp. glaucum (Steud.) Tzvelev. 

AW, PW  COSM Hem Lolium perenne L.  
AW, PW PL Thr Rostraria cristata (L.) Tzvelev. 

PW  PL Geo Paspalum dilatatum Poir. 
AW, PW  PL Geo Paspalum distichum L. 
AW, PW  PL Hyd Phragmites australis (Cav.) Steud. 
AW, PW PL Thr Poa annua L. 

AW PL Geo   Poa trivialis L. 
AW, PW  PL Thr Polypogon monspeliensis (L.) Desf. 

AW PL Cha Saccharum ravennae (L.) Murray 
AW, PW  PL Thr Setaria glauca (L.) P. Beauv. 

PW PL Thr Setaria verticillata (L.) P. Beauv. 
AW, PW  PL Geo Sorghum halepense (L.) Pers. 
AW, PW  PL Thr Setaria glauca (L.) P. Beauv. 

PW PL Thr Setaria verticillata (L.) P. Beauv. 
AW, PW  PL Geo Sorghum halepense (L.) Pers. 

   Potamogetonaceae 
AW PL Hyd Potamogeton crispus L. 
AW PL Hyd Potamogeton lucens L. 

AW, PW COSM Hyd  Stuckenia pectinata (L.) Börner. 
   Typhaceae 

AW, PW  ES Geo Sparganium erectum L. subsp. neglectum (Beeby) K. 
Richt. 

AW, PW  PL Hyd Typha angustifolia L. 
�
_��� `�L�= � j$����� � :&
!
 Cha= @

� "� Geo-	�d = "�Hel -	�! = "� Hem= G!����-	��  "�Hyd= 

! -���  "�Thr-��* = "� Pha-���
- = �  

L���
_��� `= -��]7 �����# 
�� :PL= A
� ��5 ��=" ES
#��� =g� �h="IT � =����� g���	*�"M = �
�������=" 

COSM =&
c7�N��  

:&
$
 AWJ� BI
* =�"KJ PW
# BI
* = �L��GA� H  
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�C(�C(�C(�C(    �� ��� ��� ��� �    �R�R�R�R����    ����====        

J� BI
* ������	�
� KJ Poaceae  
(�W  � ��	��T ���	�
� � Q�7 Asteraceae  
(��  � ��	�

�0 �Y �� Q�7��*����	�
� H
!= � !
� ��	(`! .����5 
# BI
* �� H ��Y �� L��GA� H��*� H

���	�
� 
!
�&�	* �( Poaceae  
(�2  � ��	��V ���	�
� � Q�7 Asteraceae  
(�W � ��	� �T 

�	G� ��
�� Q�7. &��
$G! � &

�cb )١٣٨٣( �� �;<
9
 ����
'%�A
� �89�
 �	�- � 
!� �<
PG5g 

7 �A
� BI
* � �
(�� 
� L������	�
� "� Poaceae  
(T0  � ��	�.0 �Y �� Q�7�*�� ���	�
� H

� !
� -�;
�  "&��
$G! � &

�cb) ������.2.���( �� .(� � S	�*���� � !
� B���

 {�# `c
 

&
���c� "j(
( &
��� � &�����

 J Poaceae  
()T  � ��	�)) �Y Q�7��*� ���	�
� H\
C<��  ��	�

��� ��	(.(Ghahremaninejad et al., 2012) `!�5 ����( 
( H S	�* ��	�
!�!
 � = BI
* 

( H��G<�� �-�&���
�� ���	�
� �� Poaceae  
()U  � ��	�)W ���	�
� � Q�7 Asteraceae  
()0 

 � ��	��2 �Y �� Q�7��*����	�
� H
!= � !
� ��	( �89�

�� 
( ����� {�8C* H  ����� �8(
9
 M

8�) ���� �A � ��>�  "���� H�.1..(  

� � �
� (Phragmites australis) ���	�
� �� Poaceae �G�b ���� ��
!=  BI
* ��

�;<
9
��	
 ��!
%
��� � .����� H �(
b �
 I� B37 ��������� �( ��
b � ���� �� 
!� C
 �� p
!= 


 ��	<����
b) ��
(�  "&��
$G! ��.1.�� .( �-�N H�� ��	�=
! �!
 � p C
 �
 �( �h�
�
 �� =��( 

<	* j�
� &
����# �7
c
 BI
*
! �
 `!��-���v � ��	��! =�  ]* �� `v��* H�� ��	�=
! �!
 � 

a
 A H�� &
����# �� �(a�� �C* � m�* ���b �
!�	P�<��) �!��  ��@�	� "�.22.(  

������- ���;* ��	�=
! ���	�
� Asteraceae  MN
�
 ���;<
9
��	
 J � �	� � 7	* �h�
�
 =��( 

j
�	� X��P* ��
��� �� �
�89 �
"��
( �(��;
 H� I
( �;�� ��= k���� ���
%�=  D��N� ��

BI
*"
! ��
( ���� ��	�=
! S	��
 H�� ���	�
� �!
 � �
!�	P�<��) �	��  ��@�	� "�.22(.  

� �� J� BI
* �� �� ��
�� &
!
� KJ������	iA��� 
��( &�	* Azolla fliculoides" Salvinia 

natans" Nymphaea alba � Lemna minor `! .��� ��
���5 � �� H 
# BI
* �� ��
�� &
!
 � H

L��GA� �
&�	* Azolla fliculoides" Nymphaea alba � Nelumbium nuciferum  .��( �
� ��

���( ��� ��	� S	�*� =
! !
�  BI
*( H��G<�� �-�&���
�� � � �� J  ��
�� &
!
�
 &�	*Azolla 

fliculoides" Salvinia natans" Nympha alba � Lemna minor 8�) ��( �
� ��� �A � ��>�  H

 "�����.1.`! .(�5 &��
$G! � 	G�	� H )�.1�( -�;
 ��� � J(� &
!
= B�&���(=
! �I� � `

�
G�� j	7) L��� (�
h � �� J �( ��
�� &
!
 Azolla fliculoides" Salvinia natans" Nympha 

alba � Lemna minor  "&��
$G! � 	G�	�) ����� ��
���.1�.(  
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� �����# J(� �
= Y �
	(� Azolla fliculoides  BI
* �� �! �� ���;<
9
��	
  �	iA

�������= a

�[ "��� ����� �( �
= �� S	�* �( � `v��* ��	�=
! �!
 � ���� ����� .��� H��  �
 �

x�( ��
�� ���� � =���� 
��	*�� � h�*��v��� &d��� � �
 �	!.��
( Q��� =J(� l	- �� `v��* I
( �� 

�	@� �	� �( B� MG� � aI�
h* =�
� �;�
G
 �(jG� ����� � 
� �� =��( �� 4���� ��
� &
!
 � 

z
[	_P
 &
!
 � �N	Y�� x�( � ��
�� ���C
 �
�	$5 �!��) ��
�=  "&��
$G! ��.1).(  

&
!
 � �N	Y�� `c
 ��H��* &
!
 � �� `�� �	v�=
! �(� �
���
( �v =�
��
� �8� � =����G� 

�� ��
# H �5 �8N
�
 &� .�����
! �� �!
v �r�Y a�J�- �G� �8� �Gc
 ����� (Thiébaut et 

al., 2010). � �� �N	Y &
!
J� BI
* �� ���
 KJ�&�	* Chara sp." Ceratophyllum 

demersum" Utricularia australis" Batrachium trichophyllum" Potamogeton crispus" 

lucens Potamogeton  �pectinata Stuckenia  �� `! .��( �
��5 H .sp Chara" 

Ceratophyllum demersum" Batrachium trichophyllum �  Stuckenia pectinata �� 


# BI
* �� L��GA� H  J������	iA�������( �� . S	�* ��	��!
 � =
! BI
* ( H��G<�� �-�&���
�� 

� � �� J �N	Y &
!

 ��� &�	*Ceratophyllum demersum" Batrachium trichophyllum" 

Potamogeton crispus" Potamogeton lucens � Potamogeton pectinatus 8�) ��( �
� ��� 

�A � ��>�  "���� H�.1.`! .(�5 &��
$G! � 	G�	� H )�.1�( -�;
 ��� � J(� &
!
=  B�

&���(
!= �I��
G�� � ` j	7) L��� (�
h � �� J �N	Y &
!
�( �� Chara sp." Ceratophyllum 

demersum" Potamogeton crispus" Potamogeton lucens � Potamogeton pectinatus 

 "&��
$G! � 	G�	�) ����� ��
���.1�.(  

Q�7 Chara :h�7 �( M�;�

!= #	$����

� 
�� .��
(�� H �(
b �
 �G� �� ��
@��� �  a


� I
# �
�� ��	<� F-� �c7� 
(
() ���� ����  "&��
$G! ��.2V�
� e�� ��	� .(� Ceratophyllum 

demersum 
�- ���	* ��� ����� h�
�
� I
# �c7�'�� a�J�- � �	�� �� H `��
!= (��  ��
(

��#)  "&��
$G! � &
�.104�� �� ��
@��� .(
!= - J�$� � � G 
�� ��(= G� ��	
 &�����  ��

�	�� `��
!= (�� &��8
�(�-�[ <� ��	h�� � �� ��
@��� 
( J(� &
!
= �8� �� Gc
�  ��	
 B37 ��

G�� 
 "�������( &�	* &���� �
� �*�I
# �� MN
�
 H���� � (Unnikannan et al.,2010).  

j�� ����� ��	��! ��>�� z
h��8* ��(
m ��� �v �� 
( q
h*�� j
�	� `c
 �9 C
 ���b "���� 

� 

H G! ��	�
! �� �9 C
 p���� a�
@�
 H�G
 ��� j�� ����� =�'�� �� !
?�_�) ���v�= "

�.2T���( .(� � Z
$������ BI
* ��
!= J��
# � KJ �-��* ����� &
%� L��GA� H � j$� 
!

����� 
 X<
Y� &��
$G! � &

�cb .���
()١٣٨٣ (���( ��� ����
'%�A
� �89�
 �	�- � 
!� 

�<
PG5g 7 �A
� BI
* � �
(�� 
� L� ��( "� ��%�� Z
$�� H���� ��!
%
��� ��  �� �89�
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-��* � "&��
$G! � &

�cb) ����� �L�� 
!�.2.`! .(�5 
�� 
( H����( {� ��	� S	�*
!= � !
� 

 BI
*( H��G<�� �-�&���
�� -��* �� �) 
!)/T0 � j$� (�[������ $%* �� X<
Y  ���	( ���� j

� -��* &�J 
 .����� �8(
9

� 
! ���<
�
! X�Y� �� �

G* MN
�
 
*�(I Z
G� H��*I
( &���� �[�� 

�� �( �	� ���� ^
_���8�) ���� �A � ��>�  "���� H�.1.S	�* �;<
9
 �� .( ����� � !
� {�# 

B���

 `c
 &
���c� j(
( � � -��* J
! 
( .U &����- �[���*�H j$� ����� �89�
 �� $%*  j

�����.(Ghahremaninejad et al., 2012) <
;- �
!= �
����  �������	��
!=  MN
�
 K
�

�;<
9
��	
 ��G7�� �
�	�� 
 �( �� ����! �����- &�J� -��* ��� �� 
!��
'%
!= �;<
9
��	
  �m|



� ���
((Khodadadi et al., 2009). j�� ����� � -��* ��% ( �� 8N
�
�  �v\
C<�� ���d	<	v� 

X�
�

� ����! � �[�- =��( �-
v ��� �( &
!
 � ���� �G�"�	� ��� �
��	*) ���v�  "&��
$G! �

�.1).(  

\
C<�� -��]7 �����# 
�� "�� :  
c�* �
*�	[����� -��]7 Fk� 
�� �7 �89�
� �j(
bjGC* 


��	* ��
(�� �
���= ����� ��	� �
%��� .���� �!�	� ��$%* "
! � F
�	7 j !
� ��c# �;�� �
!= 

���%�  ��
8� �( &� &�	( ���C
 
[
� q� -��]7 t�� � Z	N �� 
��! " ��� �� �
�=  � Q�
�

�( j
�	� �$�( "��� ��-�'� a�	[ D�
_* �
= � ��� .����� �<
�� ���� H���� �R ���(�  �����#

-��]7 
�� ��	���( 
!= � ��
������k j
�	� H= 
�) ��� �� "�.2�N .( d	<��	� e=  ��

BI
*
!= J��
# � KJ �( L��GA� H �%A
� ��5 �[
�� �( q	(�
 � ��= �

�� .���
(� �k
A {

�;<
9

( S	�* ����� � !
� {�# B���

 `c
 &
���c� "j(
( &
���  �� &�����

\
C<�� ��v��# 


 -��]7�"� ��% (�H ��	�
! M�;�
 �( �[
�� ��5 � A
��=  
(W/WT �[�� ��	( ����� �8(
9
 ���

���.(Ghahremaninejad et al., 2012) `!�5 ���( �� H� d	<	���$� �	�- ���� $� :h�7 � 
!

� J(� &
!
= � B���

 �
� "��C
 �=� "  J\
C<�� -��]7 �����# 
�� A
� ��5 �[
�� ��= )U/W. 

��	( X<
Y (�[���b
() ���=  "j[��.1.�[
�� .( ��5 � A
� =�x�J(�*�H ���� j �%*���!�  ��
�

BI
*=
! Z
G� J � �
�	�� .��
( `��=
! �(� � �h��P* zI	G;
 p C
=
! ���	�����	( �* � 

&
!
 � �	7	
 �� &�
! =���� ��v��#=
! �������� �* w9� 
 �� 
�8�) ���
(� �A � ��>�  "���� H

�.1.`! .(�5 <
;- H �
!= �
���� ��� ����	��  MN
�
 �� K
��;<
9
��	
 � �J-� �� J�� �� H

 �����#-��]7 
�� ) ��� �m|
�@�	� "�.22.(  

�J-� 
(�;G7 � <
;- 4���� � � ����
%� =
!= �;�[ �� �� �	�� �
�v `��
!= (�� �R�
 �( 

���� B
�#=
! =�
�� �( MN
�
 H�� ��� ��(
�( .������� H �� ���=
! Z���v a�J�- H '�� ��
� �� 

B
�#
! � ��
� ��	
 �( ��	<�=� ��
v &
!
 � (�=J �� H �5 �8N
�
 ��
b) ����  "&��
$G! ��.1.(. 
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8A �� �� �8 �! �89�
 
 -��]7�"� ��
�� &
!
 � =J(� � j ��
�# � &� � �(
b
! �� �
� � @_* 

`�� �	v�=
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