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Abstract 
In order to study the effect of bio fertilizers and putrescine on yield and some traits of wheat (Triticum aestivum L.) at various irrigation levels, a 
factorial experiment was conducted based on randomized complete block design with three replications at the research farm of University of 
Mohaghegh Ardabili, during 2018-2019. The factors include irrigation (full irrigation as control, irrigation withholding at 50% of heading and booting 
stages), bio fertilizers (no bio fertilizer, application of mycorrhiza, both application Psedomunas and Flavobacterim, application of mycorrhiza with 
Psedomunas and Flavobacterim) and putrescine foliar application (foliar application with water as control, foliar application with 0.5 and 1 mM of 
putrescine). Comparison of the means showed that the maximum amount of relative water content of flag leaf; chlorophyll index, stomatal 
conductance and quantum yield were obtained in full irrigation, application of mycorrhiza with Psedomunas and Flavobacterim and foliar application 
1 mM of putrescine. Foliar application 1 mM of putrescine increased grain yield of about 8.5% in comparison with no application of putrescine. Also, 
the highest grain yield (799.44 and 746.38 g.m-2) were obtained with application of both Psedomunas and Flavobacterim, as well as application of 
mycorrhiza with Psedomunas and Flavobacterim, respectively under full irrigation conditions. In the meantime, the lowest (403.42 g.m-2) belongs to 
the treatment under irrigation withholding in booting stage, without the application of bio fertilizer. It seems that application of putrescine and bio 
fertilizers can increase grain yield of wheat under water limitation conditions as it improves some physiological traits. 
 
Keywords: contentwater limitation, flavobacterim, mycorrhiza, polyamin, psedomunas, Relative water. 
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S ���%� �� �� ���

 �; NX�  Y�� �;206 �� ZD�� �; l  �!� [��� _����

5�4!�$� ��=��� ���)SPAD-502 ����a�	� (' ;c  !

���!�  )porometer� 2
��( '.�#
��;��; (�# .���  .���D

 �;206  ��bX �� ����� 51;�4 �� ! ZD�� �; l  �!�

 �!�
S ��� Fm �� ��D��.��� Y�� �� l�����$4 �U�;�L)

���
 2(�#Fv v�� l�����$4)� �� ��D��.��� Y�� �; �

���
 2(�#Fv/Fm ����(�� ��#$%& �U�;�L)� ���4� N��II 

;�D ��
��� �� ��D��.��� [
(�#  ��=��� [���

)chlorophyll fluorometer; Optic Science-OS-30 

USA�� /�� �� �; ( ��) NX�  Y�� ��bX �4��7� ��j

 Z&�� ����� �$1�410 -8  �; �i� ! Q�*��; (hV130 

 lt�$� [��� �#
��� �8�H�
���. �� ��� Y�� ~�7*

��;��;.� �D ��)Seyed Sharifi et al., 2016( ��#$%& .

9,� �; ��;��  ���i�
 �; �i� /�� �� �; G������ S

D�L ��; |dL��;�  .�D ��!(��;��� :o�
��;� � N�� ! ��

-�� �; ���;��%� ���;:4;� SAS  �*��)9.1(  !Excel 

) �*��2003( � .�D ���0��;�=���' I���( �� ��LSD  ��

�1�� y	  ��%�L; h,� �8�
.���D ��  
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���
:o� y
�;! �
�( +�,� ��; �;� I�3� l����������� 2� 

�
��� ��$9� !D� � ����  ���;��9� /�01 �� '� V��� 

4!�$� W"�D 2NX�  Y�� Q(�;�� 25
���!� Z;� ��#$%& 2

����;��� ��%� ��� ���%� 5L;���;���� 	i����� �;� Z�; �

 �!�E)3��� .(
�8� y
� ���=����( +�,� ��; '��������� 2� 

�
��� ��$9� !D� � ����  ���;��9� �� '� V���  Y�� Q(

4!�$� W"�D 2NX� �;�� 25
���!� Z;�����;�� ��#$%& 2� 

��%� ��� ���%� 5L;���;���� �!�E ����� )4(  !)5( 

 .Z�; ��D ���!(  

  

 I�-,3. ?O61�<� �1<*9�! P+�� Q(+� >�&"7 =3�
 )RG$<-� )S1�+8�� T<�) A*9+<*7 �&;"	# )Fv/Fm SV<&! �� WX&� Y&
 (

�+*	+ E"9F!
G C*D0&4< T�6 A-'B �+<� �&;"	# � ��<�&
$������*7 )� 819(� 0&6*� �$:  

���v� G��	�  
 �E��  

��;�(  

/�i��� '�=����  

���%� 5L;�� ZD���; l  �!�) Q( �V�� �;��9� ��;���(    ���%� 5L;��  ��;���SPAD (ZD�� �; l  �!�)  

227 223 219 215 211 207  226 222 218 214 210 206 

�;�#� 2 **35/160 **57/164 **73/7 **82/8 **43/18 79/4 ns  
**81/38 **46/37 *73/10 **26/41 27/2 ns 06/4 ns 

(I) �����( +�,� 2 **46/2744 **92/1566 **47/1444 **35/711 **8/550 **87/216  
**45/123 **35/224 **64/46 **71/155 **81/118 **6/199 

(B) ���
� ��� 3 *48/156 **89/269 **84/152 **56/108 **23/65 **5/95  
*24/28 **09/36 **02/63 **98/68 **28/35 **73/37 

(P) '�����  2 **04/129 **13/105 **26/168 *16/115 **56/89 **63/98  
**46/48 **81/59 **77/97 **97/59 **71/55 **53/69 

I×B 6 9/0 ns 
*24/5 **15/6 32/2 ns 

**68/11 43/4 ns  43/1 ns 19/6 ns 58/2 ns 51/3 ns 69/3 ns 58/2 ns 

I×P 4 69/0 ns 71/0 ns 
*85/2 48/0 ns 24/1 ns 53/4 ns  98/1 ns 43/0 ns 56/0 ns 91/2 ns 38/3 ns 

*8/4 

B×P 6 *87/6 33/1 ns 
**61/4 **61/5 53/2 ns 52/2 ns  82/1 ns 84/2 ns 55/6 ns 51/3 ns 

*45/4 26/2 ns 

I×B×P 12 **77/45  **1/42 93/60 
** **89/40 *41/17 **2/22   

**1912  *8/7  *21/9  **59/8 **02/10 **19/7 

�," 70 06/2 88/2 81/0 59/1 41/6 32/3  64/2 83/3 56/4 01/2 07/2 08/2 

�n
v� _��/;� (%)   - 94/13  76/10  04/12  68/8  33/5  91/5    62/9  66/6  77/6  47/6  11/7 08/6 

ns� :** ! * 2��� ��e _�	i���	i� ! �;�� ! y	  ��%�L; h,� �� �;�
 .�1�� S  

  

 �!<�< I�-,3. ?O61�<� �1<*9�! P+�� Q(+� >�&"7 =3�
 )RG$<-� )S1�+8�� T<�) A*9+<*7 �&;"	# )Fv/Fm �� WX&� Y&
 (

�+*	+ E"9F! SV<&!
G C*D0&4< T�6 A-'B �+<� �&;"	# � ��<�&
$������*7 )� 819(� 0&6*� �$:  

���v� G��	�  
 �E��  

��;�(  

/�i��� '�=����  

���%� 5L;��  Z
;�� ��;������!�  �; l  �!�)ZD���;(  ���%� 5L;�� ����;�� ��#$%& ��;���� )Fv/Fm(   ��#$%&  

��;�  222 218 214 210 206 222 218 214 210 206 

�;�#� 2 **6/29 **69/11 *21/6 **6/6 **03/25 0004/0 ns 
**002/0 **001/0 002/0 ** **004/0 **99/54505 

(I) �����( +�,� 2 **65/787 **45/458 **31/187 **8/150 **85/879 **103/0 **033/0 **016/0 **032/0 **022/0 **97/537940 

(B) ���
� ��� 3 **4/174 **29/236 **52/208 **9/278 **14/450 **079/0 **028/0 **012/0 **008/0 **009/0 **2/188452 

(P) '�����  2 **39/205 **42/215 **27/253 **11/230 **51/366 **049/0 **018/0 **006/0 **009/0 **005/0 *57/21509 

I×B 6 *21/2 *62/5 11/6 ns 
**72/5 82/3 ns 

**001/0 **002/0 0007/0 ns 0004/0 ns 0003/0 ns **62/15704 

I×P 4 99/0 ns 77/0 ns 
*41/10 **6/4 *73/7 00007/0 ns 0006/0 ns 0006/0 ns 00008/0 ns 0004/0 ns ** 19/1066 

B×P 6 **96/10 **98/6 **55/15 **63/11 **78/17 0005/0 ns 0003/0 ns 0009/0 ns 0002/0 ns 0001/0 ns ns 09/1260 

I×B×P 12 **86/7 **74/10 *75/10 **73/13 **57/19 **003/0 **002/0 **007/0 **001/0 **001/0 **  02/5790 

�," 70 92/0 4/1 14/3 65/0 63/2 0005/0 0004/0 0004/0 0002/0 0003/0 92/1297 

�n
v� _��(%) /;�  - 33/11  58/10 2/9 46/8  83/8  82/8 82/7  6/3  95/4  33/4 84/12 

ns� :** ! * 2��� ��e _�	i���	i� ! �;�� ! y	  ��%�L; h,� �� �;�
 .�1�� S  
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3 .1 .	����! "#�$ %�&' (&� )*  

;�D ��
�( G,H [���� 	���( �$L�� ��� 3��� ��!�� 

;��9�� V��� �( G,H �� ZV�� NX�  Y�� Q(����  ��

�D�"��� �( !���� 5��H 5���  5#D) ��� �E��1 2(

�� ��j�\�� �� ��
;��9� '� V��� ) NX�  Y�� Q(18/84 

 !7/84 ��� �� (�1���_��� ����%� �(����  ������ �� 5���

N� I��� P����!��� �����!O4 !
-�2 �(����  ������ �� 5���

N� I��� ������ �
��� �)���#
 �� :P����!���  !

�����!O4
 �� (-�207 N� ! ZD�� �; l  �!� ��
 I( '

)78/34 ����� ������ -�& �� (�1��� �
���  -�& !

��$9�D� � ���� �;�D �� '
�( G,H [����  �$L�� ��

	���(�  ��227 �� ZD�� �; l  �!�E) ��( Z�� �!�4.(  
 

      

  

     

  

      

  
  

 S;
1
G C*D0 &$456 .$������*7 )� 819(� 0&6*� �$-+�� &
 : <*9�!� Q(+� A-'B WX&� Y&
 RG  
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 I�-,4� ! .1! �($a+�$>�&"7 =3�
 :$<*9�! � S� Q(+� 
G C*D0 &4< T�6 Y&
 RG$������*7 )� 819(� 0&6*� �$: 

;��9� �1��� V��� Q( ���%� )$�*� 5L;�����;���� �!�) l  (ZD�� �;  4!�$� W"�D� 5
� SPAD���%� )$�*� 5L;�� ���;���� (ZD�� �; l �!�) 

227 223 219 215 211 207  226 224 220 214 210 206 ����%�� 

78/34 32/45 25/53 27/64 58/68 47/72  83/31 26/37 06/41 03/40 6/40 13/39 I1×B1×P1 

19/37 81/51 42/56 89/67 91/72 36/74  7/35 4/39 16/43 16/43 3/41 76/42 I1×B2×P1 

56/38 58/53 63/57 43/67 51/73 4/76  63/33 03/39 46/42 5/42 23/42 56/41 I1×B3×P1 

83/37 85/53 01/56 56/68 05/74 08/77  46/32 86/34 23/42 6/42 13/42 16/42 I1×B4×P1 

44/35 76/47 98/55 82/64 72/69 92/73  46/33 13/38 3/41 53/40 4/41 43/40 I1×B1×P2 

54/39 12/53 45/57 09/70 87/73 77/78  33/34 86/40 43/43 23/43 43/42 93/41 I1×B2×P2 

27/41 31/56 45/58 44/68 78/73 76/79  46/36 2/38 7/44 23/44 8/41 26/43 I1×B3×P2 

94/41 04/54 05/57 63/68 22/77 34/77  83/33 8/39 36/43 96/41 13/43 46/40 I1×B4×P2 

75/36 84/49 73/56 29/66 93/71 25/74  63/32 03/39 6/41 76/41 06/42 93/41 I1×B1×P3 

76/42 51/55 16/62 43/71 05/75 78  06/36 16/41 46/46 93/45 13/45 96/43 I1×B2×P3 

56/43 79/56 49/63 28/72 18/77 25/80  83/35 3/41 56/47 1/45 46/44 4/43 I1×B3×P3 

89/41 72/55 61 74/71 31/76 96/79  2/35 33/40 46/45 96/44 03/43 66/42 I1×B4×P3 

8/45 56 24/62 57/72 46/78 35/77  23/33 8/39 3/42 9/43 96/42 4/41 I2×B1×P1 

88/47 43/62 34/64 18/76 52/80 77/79  76/36 06/40 43/43 06/46 83/43 7/42 I2×B2×P1 

15/48 22/61 36/66 88/74 89/78 59/77  86/35 9/42 03/45 63/44 13/44 5/43 I2×B3×P1 

24/48 46/63 01/65 99/74 02/79 73/78  8/34 43/43 9/42 13/45 33/45 06/42 I2×B4×P1 

31/45 52/58 47/63 48/72 53/78 56/76  56/34 06/40 8/42 2/43 6/42 99/40 I2×B1×P2 

33/51 36/66 01/66 46/78 26/81 98/80  33/35 73/43 5/45 46 53/44 73/43 I2×B2×P2 

57/53 84/63 11/67 58/77 47/80 74/81  43/38 46/43 66/44 53/48 13/45 75/45 I2×B3×P2 

41/50 51/63 3/66 17/76 83/78 02/81  4/36 86/43 06/46 63/44 93/47 53/44 I2×B4×P2 

59/47 2/59 64 45/75 56/79 72/79  36/36 6/42 76/42 8/45 3/43 8/42 I2×B1×P3 

12/52 33/65 9/68 38/79 69/82 84/84  66/37 5/45 5/47 06/48 96/46 3/45 I2×B2×P3 

57/53 17/66 81/69 2/79 04/83 03/83  5/38 96/44 63/48 36/47 03/48 83/46 I2×B3×P3 

24/52 1/65 31/68 56/78 73/83 97/82  9/36 7/44 46/48 56/47 47 63/45 I2×B4×P3 

16/52 4/60 08/64 7/73 96/78 2/78  96/35 6/41 1/43 4/43 63/43 03/43 I3×B1×P1 

89/56 06/64 72/69 27/75 14/76 33/81  46/37 8/42 86/43 36/45 83/43 06/46 I3×B2×P1 

73/55 79/65 7/72 26/73 9/80 51/82  93/38 36/43 53/44 36/47 03/44 1/44 I3×B3×P1 

92/54 6/63 87/67 82/75 32/79 87/79  46/36 7/42 9/44 93/44 7/44 53/46 I3×B4×P1 

78/52 19/60 09/66 04/72 16/78 47/78  16/37 5/41 1/44 43/43 23/44 03/45 I3×B1×P2 

61/56 21/66 34/71 41/77 93/78 39/81  9/38 63/43 73/45 46/48 16/47 16/47 I3×B2×P2 

46/60 49/68 95/71 05/75 35/83 38/82  37 1/46 93/49 43/49 76/48 66/46 I3×B3×P2 

52/57 94/66 1/70 42/77 85/80 92/82  63/36 1/45 73/43 6/48 5/46 63/45 I3×B4×P2 

6/54 66/62 75/67 4/74 16/79 41/80  96/38 3/43 96/44 45 96/44 93/46  I3×B1×P3 

16/59 69/68 09/74 05/80 83/83 7/84  41 7/45 36/49 66/48 9/46 23/49 I3×B2×P3 

41/60 33/69 63/76 6/79 34/82 18/84  63/40 03/46 76/48 26/50 16/49 13/50 I3×B3×P3 

57/58 94/67 42/73 54/78 41/83 06/83  76/38 46/44 8/46 46/49 46/47 13/49 I3×B4×P3 

01/11 56/10 71/12 41/10 79/6 67/7  68/5 54/4 94/4 77/4 15/5 36/4 LSD 5% 

I12 I2 ! I3��� �� :�_ �( G,H���� 	���( ����( G,H 2���� �� �D�" ����( 2����  5���   
B1 2B2 2B3  !B4: ����������������� -�& _� �
��� ������ 2N� I��� �����!O4 ! P����!���
 ������ 2-�N� I��� ����#
�����!O4 ! P����!��� �� :
� ������ 2-����#
 : 

P1 2P2  !P3: ��������$9� -�& _D� � 25/0 �$�� �T�� ���� � 2'1 ��$�����  �T���'  
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Guo et al. )2010 (� �� ����� f�;:.
�3��� 

��$��� r��H �� ��D �:���#
� :� �! NoL �� �	�;���i� 

; ! ���D ��	�;�  6�" �;
r��H '�� �� � S%��)��� 

;de �;�� ! Q( QdE ��Vb� _E�� 2��"�
  6�" �;

�� ;���	� .���D
in! '��( Z� . _��	�� ������ �� ��

����#
� :�a�i4 �� ��;���� Z
�3��� ��$���: �� ��D

� �,�;!���#
 5#D) ���
:%� �
;��� I��� T�� ! :2 (

"�� .�D�� [V���� \�!m  I;�. ;��9� \���� V��� 

Y�� Q(;:4; �� -�	. ���
���j� \	� \� \��� �� 2;� 

���� �N� ! Y�� Q( 5 � �; Q( QdE \��� '�	X
�3 ��

;�D ��
[ \	� ) ���;� ZV��Siddique et al., 2000.( ��; 

Shaharoona et al. )2006(  ������ �� ����� f�;:.

��������� �� �D� 6�9���( [��;!� I�D ��b� Z$&�  !

Q( /�0$� \���2 ;:4; _E��
 \5  ��16 �1��� 

;��9�� V��� ; ������ -�& �� ZV�� Q(
����� '� ��.�D 

Kheirizadeh Arough & Seyed Sharifi )2016(  f�;:.

;��9� �� ������ V��� �a�#��
�� �� Q(1 ;�D ��
 [

�!�9�
�( Z� � \���� 
���2 ��;  ������N� I��� ����#
 ! :

P��!����� _E�� ;:4;
\ ;��9�� V��� Q( ZV�� �� 

;�D
[ ��V%� Q( ;:4; .�D
;��9� \� V���  �� Y�� Q(

����  ��������	� �� ���� '
; \8� �� ;� '�:%�; N� .� ! ��

1�"���( Z� ��;��;�� ;
�� ���;� ZV�� �;�� ' �� ��;��

�� a�%�; I;�	&�;�D �� Z
�( \	� [�;��9� ��Vb� _E�� 2� 

V��� ��D Q( )Toupchi et al., 2018.(    

  

3 .2 .+
&�� ,-�.�/  

 �� �� ��; �� �;� I�3� l��
�;! �
:o� �!�E y
���

��$9� �V��E'�����  �� �D� 2  +�,� ! ���
� ������

 5L;�� ���%� �� NX�  Y�� 5�4!�$� W"�D �� �����(

                                                                                    
1. Triticosecale 

���%� �	i� ��;��� �!�E) Z�; ���� �;�3.(  ��!�

v���4!�$� W"�D /;����%� �� �X�. �� �;� I�3� 5� 

����_��� ����%� �� I��� ZDd. ��a���:� 5
S  �� I�D
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 I�-,5� ! .1! �($a+�$!*9+<*7 �&;"	# :� )Fv/Fm<-� � (1�+8�� T<� 
G C*D0 &4< T�6 WX&� Y&
$������*7 )� 819(� 0&6*� �$: 

;��
���!� Z;� ���%� 5L;�� �� �;���� (ZD�� �; l  �!�)  ����;�� ��#$%&� )Fv/Fm���%� 5L;�� (�;���� (ZD�� �; l  �!�)   

222 218 214 210 206  222 218 214 210 206 ������% 

15 03/22 33/28 26/35 9/37  441/0 557/0 676/0 675/0 686/0 I1×B1×P1 

3/18 93/24 23/31 96/41 93/42  556/0 644/0 741/0 740/0 735/0 I1×B2×P1 

96/18 33/29 33/33 2/42 96/45  584/0 678/0 705/0 700/0 741/0 I1×B3×P1 

2/18 16/24 6/29 9/39 13/43  608/0 660/0 724/0 715/0 745/0 I1×B4×P1 

7/15 73/22 53/28 4/35 3/39  512/0 583/0 681/0 695/0 717/0 I1×B1×P2 

2/19 86/26 13/33 46/41 33/43  588/0 663/0 717/0 746/0 752/0 I1×B2×P2 

1/20 7/30 83/36 03/44 7/47  663/0 667/0 733/0 740/0 787/0 I1×B3×P2 

6/20 93/25 3/33 6/40 86/43  634/0 692/0 741/0 735/0 759/0 I1×B4×P2 

13/17 36/24 16/30 06/38 13/41  514/0 616/0 669/0 725/0 734/0 I1×B1×P3 

8/22 4/30 36/37 3/46 16/47  627/0 676/0 741/0 740/0 760/0 I1×B2×P3 

06/26 2/35 7/42 4/49 56/54  684/0 692/0 769/0 748/0 780/0 I1×B3×P3 

9/23 86/28 8/36 43/44 46/47  652/0 700/0 709/0 743/0 758/0 I1×B4×P3 

93/20 96/26 83/32 40 46/45  589/0 628/0 708/0 708/0 749/0 I2×B1×P1 

46/24 9/28 36/34 42 33/49  663/0 707/0 732/0 727/0 774/0 I2×B2×P1 

66/25 1/33 16/36 46/44 06/53  678/0 709/0 761/0 728/0 784/0 I2×B3×P1 

86/23 23/28 96/33 7/41 76/47  693/0 707/0 759/0 731/0 771/0 I2×B4×P1 

6/22 46/27 03/31 3/41 06/46  617/0 668/0 714/0 715/0 760/0 I2×B1×P2 

66/25 9/28 36/34 46/44 86/51  728/0 724/0 734/0 743/0 772/0 I2×B2×P2 

03/28 73/33 36/37 83/46 83/55  723/0 741/0 750/0 767/0 782/0 I2×B3×P2 

3/25 73/32 13/35 33/42 63/51  726/0 698/0 748/0 743/0 793/0 I2×B4×P2 

23/22 63/28 2/34 4/41 4/47  674/0 681/0 727/0 721/0 747/0 I2×B1×P3 

76/29 2/35 8/38 1/47 06/56  734/0 744/0 737/0 765/0 766/0 I2×B2×P3 

6/31 46/38 13/39 6/51 76/60  751/0 776/0 794/0 784/0 809/0 I2×B3×P3 

33/28 35 83/37 5/45 76/54  742/0 751/0 776/0 767/0 801/0 I2×B4×P3 

7/24 96/29 76/33 43/40 83/47  523/0 640/0 723/0 744/0 751/0 I3×B1×P1 

27 1/32 56/34 73/42 13/50  592/0 699/0 739/0 777/0 776/0 I3×B2×P1 

96/27 13/34 93/35 5/45 33/54  631/0 664/0 746/0 784/0 806/0 I3×B3×P1 

83/26 31 4/35 66/42 83/48  643/0 678/0 766/0 766/0 798/0 I3×B4×P1 

7/24 53/30 73/33 83/41 6/49  570/ 673/0 730/0 765/0 772/0 I3×B1×P2 

9/28 9/34 06/37 86/45 8/55  648/0 744/0 760/0 790/0 794/0 I3×B2×P2 

46/29 76/36 03/41 36/48 53/57  698/0 698/0 761/0 801/0 805/0 I3×B3×P2 

43/30 13/34 6/39 33/45 4/51  664/0 708/0 778/0 791/0 807/0 I3×B4×P2 

56/26 36/33 73/35 33/43 36/50  609/0 697/0 746/0 776/0 787/0 I3×B1×P3 

03/33 23/37 5/42 63/49 13/60  648/0 730/0 788/0 802/0 818/0 I3×B2×P3 

26/34 73/39 5/46 2/54 7/64  705/0 737/0 811/0 816/0 823/0 I3×B3×P3 

6/32 46/36 23/40 76/47 76/57  707/0 736/0 797/0 786/0 813/0 I3×B4×P3 

56/4 33/5 34/5 03/6 2/7  091/0 087/0 043/0 06/0 054/0 LSD 5% 

I12 I2 ! I3��� �� :�_ �( G,H���� 	���( ����( G,H 2���� �� �D�" ����( 2����  5���   

B1 2B2 2B3  !B4: ����������������� -�& _� �
��� ������ 2N� I��� �����!O4 ! P����!���
 ������ 2-�N� I��� ����#
�����!O4 ! P����!��� �� :
� ������ 2-����#
 : 

P1 2P2  !P3: ��������$9� -�& _D� � 25/0 �$�� �T�� ���� � 2'1 ��$�����  �T���'  
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