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 �8�Hh�� �-�%R�" G%=H� �2 /��)�2)Solanum nigrum(�Hf� �)U�   8�%=��%7 $0 %"O�
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Abstract 

In Golestan province, three field trials were conducted to evaluate the efficacy of pre-

emergence herbicides diuron, prometryn and alachlor, respectively at 2, 2 and 1.92 kg ai ha-1, 

in control of weeds and their selectivity on cotton (Sahel cultivar). In the first experiment 

(first year), the herbicides were used alone or tank mixed with each other to compare them 

with weedy check and weed-free check. In the two other experiments (second year), the 

efficacy of broadcast and band application of diuron and prometryn was evaluated. In the 

second year experiments, inter-row cultivation was carried out one month after planting in all 

treatments except in weedy check. In band application, the application rate of the herbicides 

was reduced to 50%. In all experiments, the herbicides caused no visual injuries on cotton cv. 

Sahel and all treatments, compared with weedy check, significantly controlled the weed 

species. In control of Amaranthus retroflexus, Chenopodium album, Solanum nigrum and 

Abutilon theophrasti, diuron and prometryn were better than alachlor. Whereas, the effect of 

alachlor on Echinochloa crus-galli, was better than that of the other herbicides. Diuron was 

significantly more effective in control of S. nigrum than prometryn. Despite inter-row 

cultivation, band application of diuron or prometryn was less effective than broadcast 

application in control of S. nigrum, A. retroflexus and A. theophrasti. Broadcast application of 

diuron or prometryn, accompanied with inter-row cultivation, in addition to sufficient control 

of weeds, resulted in higher cotton lint yield than the other treatment. Cotton lint yield loss in 

weedy checks in the experiments was evaluated 54 to 95 percent. 

Key words:Cotton, Golestan province, diuron, prometryn, alachlor, inter-row cultivation. 
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)Amaranthus retroflexus L.( S��( �)Chenopodium album L.( �JH7�� �)Abutilon theophrasti 

Medik(  �-�%R�<" �)Solanum nigrum L.( ]��)<( �  Echinochloa crus-galli (L.) Beauv. $0 
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)Pre-emergence(     �*��� Z7 � )Post-emergence(    �<+?�� �� �J'�            $0 ��<7 O<��� �<� ���<�
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�*� T)UV. 

4y  z%� �� ��0)� ��)F� 8�%=��%7 2%����4_ �=��( %=��*� T)UV ��� . 
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   �2�� E%)���    �,�7 �2 �W� O, �)IH� ��=+� �2 �%b)��0)�$0 �2�?=(0 �� ��U�0�    �J<(�!� %<�$ 

O�2%:  

  

 

����� ���	 
��

��� ����� 
��� ���� ���� ����� ���������� ���	 �� =������ ���	 �� ��� ���� ���� ����� �����  *  



������ :��	
� ����� �
� ����� �� �
��� � ������� ������ ��� ��� ���� ��� ... 

 ��	

 
 
 
  

    �+?�� G)�!� �I�j �@�"%" 8�O�                2)<� �<��b ��0)<� � �%<(0%( 5�� �2 %<� �2 ��. 
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  22% ��02%� �,022�� .   ����$�0 �0%�%�bc"   ��� ��� ������"   ���  �$%� �9 $��     $0 Z7   2%���<�

�+?��  ��      �2�� /202 �0%N �� 9/_×�   �%=�      %<� $0 8�f� �U�� ���k �2      �<")� ���<, ��%<�    ��<�

���  ���       ��) S�+?" �� $%�8��f" O,  .   ����$�0 �0%�%�bc"      �2 �G)F<!� ��2$�� ��� ������"  

                  v(� vV �2 $0 �JH7 5� ��%� %� ���=�0 � 0O=�0 $0 %=� S� ]6V $0 Z7 ��� /��
   � �,02%� 

 O�2% 8�$)" .  E%<� �� ����$�0 %� $0 �O�
 �(O� E�N�0 � 20O�0 �����$
 %� �2   �0-<	0MSTAT-C 

            ^U( �2 8+�02 /)�$
 �� ������" 8�Q���� � �O, Z����0� ��-\"9 % O�O, �'����.   ����$
 �2

  �202 K�O<J" �0%<� �Z����0� ��-\" $0 ��7 �G�0    5�� [��<U� ��<�)Gomez & Gomez (1983 $0 

r�'=L0                O, �2�?=(0.       /0-�� �����$
 �( %� �2 %�bc" ���    ��<�       ��2$�<� ��� $%<�

G)�%	 $0 �2�?=(0 �� �JH7 5� YL = (YT - YC) × 100/YT O, ����$�0.   5� ��2$�<� �@�"%" 8�O�

  �JH7)  ��=+� �2 E%)��� (    ����" 8�%=�� �2)YT(      O��<, �<� )YC(         ��<� /0-<�� � �O<, �'<����  �

 �JH7 ��2$��)YL(% ����$�0 O�2.  

  

40 cm

80 cm
* 2 kg ha-1 = 1 kg ha-1 

5.0+x
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Table 1- Mean number of weed plants m-2, 35 days after application of herbicides, and cotton 

lint yield kg ha-1 from two harvests in Karkandeh experiment in 1992 
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Alachlor 
1.92 1.5 b* 5.3 b 5.3 b 3.0 c 0.0 d 2261 b 

8�%=��%7  
Prometryn  

2 0.0 c 0.0 c 0.0 c 5.0 b 3.0 b 2400 ab 

/��)�2  
Diuron  

2 0.0 c 0.0 c 0.0 c 1.5 d 1.0 c 2742 a 

%��A
+ 8�%=��%7  
Alachlor + Prometryn  

2+1.92 0.0 c 0.0 c 0.0 c 0.0 e 0.0 d 2459 ab 

%��A
+ /��)�2 
Alachlor + Diuron  

2+1.92 0.0 c 0.0 c 0.0 c 0.0 e 0.0 d 2675 a 

8�%=��%7+ /��)�2 
Prometryn + Diuron  

2+2 0.0 c 0.0 c 0.0 c 0.0 e 0.5 cd 2574 ab 

�=(2 8�R� 
Hand weeding  

- 0.0 c 0.0 c 0.0 c 0.0 e 0.0 d 2736 a 

G%=H� /�O� O��, 
Weedy check  

- 32 a 12.3a 12.3a 14.0a 12.5 a 127.5 c 

 

* Means within each column followed by the same letters are not significantly different 

at P= 0.05, according to Duncan’s multiple range tests. 
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Table 2- Mean number of weed plants m-2, 35 days after application of herbicides, and cotton 

lint yield kg ha-1 from two harvests in Gonbad-Kavoos experiment in 1993 
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Treatments 

 

2225 a  0.5 d  3.5 cd  2.0 e  2  /��)�2 
Diuron (BCA) 

1758 b  1.0 d  2.8 d  11.3 d  2 8�%=��%7 
Prometryn (BCA)  

1130 c  4.8 c  4.0 cd  25.3 c  2 /��)�2 
Diuron (BA) 

1068 c  5.3 c  5.8 c  27.3 c  2 8�%=��%7 
Prometryn (BA) 

632 d  9.0 b  8.5 b  43.0 b  - 8�� �$�)��V T)UV 
Inter-row cultivation  

220 e  22.0 a  11.5 a  49.0 a  - G%=H� /�O� O��, 
Weedy check  

 

* Means within each column followed by the same letters are not significantly different 

at P= 0.05, according to Duncan’s multiple range tests. 

BCA = broad casting application; BA = band application. 
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Table 3- Mean number of weed plants m-2, 35 days after application of herbicides and cotton 

lint yield kg ha-1 from two harvests in Gonbad Kavoos experiment in 1993 
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Chenopodium 

album 

Amaranthus 

retroflexus 
 

������ 

Diuron (BCA) 
2 2.0 c 5.7 c 1958 b 

���	
��� 

Prometryn (BCA)  
2 1.7 c 4.7 c 2190 a 

������ 

Diuron (BA)  
2 5.0 c 7.7 bc 1736 c 

���	
��� 

Prometryn (BA) 
- 3.3 c 11.7 b 1689 c 

��� ��� ������� 

Irter-row cultivation  
- 11 b 11.3 b 1289 d 

��	�� ���� ���� 

Weedy Check  
2 23 a 16.7 a 997 e 

 

* Means within each column followed by the same letters are not significantly  

     different at P= 0.05, according to Duncan’s multiple range tests. 

BCA = broad casting application; BA = band application. 
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���  ���       /0-�� �W� O�O, $%�%�bc"      2)� ���?=� -�� %Q�O+� �� ������" )   G�OR�( .   %<� 2%����

  �+?�� $0 S�              %��A
 �� �=#��
 �� � ����H" �� 8�%=��%7 � /��)�2 ���      K<��� G%<=H� �<� %\H� 

)�__(% g�"     S��( � �*L� Y�%V     I� 8�0 $0 �� O, %     ���<� �<� �J'�        ���<�H" �<� %<��A
 2%

 �,02 �%"%�.     ��� G%=H� �0%� %=*�� %��A
  ���   �O�*� $%�      i�JW�j �� �O, ��>)" o%�   �� �=#��
 

�+?��  2�02 2%���� %Q�2 ���)Prostko, 2005( .      ���<�H" �<� %<��A
 2%���<� -<�� [��!" 8�0 �2  

            H� @R)� %Q�2 �+?�� �2 $0 S� %� �� /
 �=#��
 �� �  K<��� G%=    O<�2% ]��)<(.  /��)<�2   

  �+?�� $0 ��     �� �JH7 ���#=�0 ���         ��<7 ��)F<� /
 2%���� � O,��      �<� ��<>)" �*<���  2)<,   

)Charles, 2002; Ross & Childs, 2005(�-�%R�" � �JH7�� G%=H� �2   �<Hf� �)<U�    $0 %<=�� ��02

  8�%=��%7 � %��A
 2)� �   ~=#��
 2%���� �W�  �� /
 8�%=��%7  )U� � �Hf� �  ��02   G%=H� �� %\H�  %=��  

 ��� �2  $%� %�V0  O, . ]%F�                 G�<( �2 � �2)<� G�0O<=� �<��2 �2 �JH7 ��0�$ �2 -�� 8�%=��%7 

�CC9 �2 �<<+?�� 8<<�0 �9/�� %  �<<��-��
 �2 �<<JH7 ����0-=*<<� $0)�<<+�%�
 ( �<<,02 2%���<<�

)McCloskey et al., 1998(. �(�%� 8�0 �2 �H�0%N $0 ��� �� $0 �,�� �$)(2%�� �+?��   �<� ���

    KL�( MN� �JH7 O���� �(O� .        G%<=H� /�O<� O��<, �<� Y�<�N �2 �<�����" ��� �����$
 8�0 �2

���     �Hf� ��0-	0 @R)� �$%�  �02 ��2$��    O�O, �JH7 5� .       O��<, �2 �JH7 5� ��2$�� ���� 

  ��� G%=H� /�O�  $%�         ��� ��� �� �=(2 8�R� ����" �� �'���� �2 �  ���  L K��� �)U� $%� ]6

  *�� �O�2)� �O,%= $0 C9 %O�2% 2��
%�)  G�OR�(.       ���<� $0 �*<#� �<� �<,02 �<R)" O���

          X�V EO� �� T)�%� �(0 8+�� O��, �2 �JH7 5� ��2$��    �%<� �$��   �<�� /
   O<,�� .   0%<�$

X�V       �*� T)UV 8�� �$��   %� /�-	0%�bc"   ��� G%=H� �2   ���  $%�   �O<���� �$�"     �<��� ��� 

� %b&� -�� �JH7 %=���  O,��)Charles, 2002(.  

     �OH���� ��Q='�0 �2 E�2 ����$
 �2 -��      ��� ��0�0%	 %I� $0 ������"   ��<�       ��2$�<� � $%<�

       O�2)� ���?=� %Q�O+� �� �JH7 5�)  G�ORB.(  ����" �2        �<,�7 ��)F<� /��)<�2  �%<(0%( �

 ��� ��0�0%	   �-�%R�" $%�  �Hf� �)U�    %=�� ��02   $0    ������" %��( 2)<�   � �Cw % %<=��    O��<, $0 

 O, ����$�0.  �W�L �2  �� 2%����  /
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         OH=,0O� %Q�O+� �� ��02 �Hf� ]l=V0 �JH7 �� � �*L�.     X�V �*� T)UV 8�� /)k   �$��

     �� �202 G��=L0 �2)� �O, E�\�0   �+?�� ��0)� 2%���� �� O,    �<�� G%<=H� �0%<� ��    $%<� ��<�

 O,�� �	�� .         g�<" G%=H� �2 �� 202 /�*� q��=� 8�0 �W�      g�<" � �-<��   Y�%<V        M<j� �<� ��*<L�

X�V  �$��  T)UV 8��    �,�7 �  �%(0%(�+?��    �Hf� �)U� ��       ��0)� �,�7 $0 %"O�
��� ��02

/
  �� 2)� .   ����"VX�    �$��    �*� T)UV 8��   �<+?�� 2%���� /�O�       O��<, �<� Y�<�N �2 �  � �2

   ��� �( %� G%=H�  ���  $%� g�"   g�" ��-��       �JH7�� � �*L� Y�%V %�bc<"  �<Hf�      ��<,02 ��02

     �Hf� �)U� %I� 8�0 $0 �W�          2)<� �*<+?�� ��<�����" $0 %=�� ��02.       �<+?�� $0 S<� a�<�    �<�

%�bc"  �0���  �$)(     O� KL�( MN� �JH7 ��� OH=,0.            �<JH7 5� ��2$�<� ��0-<	0 �2 �<�����" ���

%�bc" �Hf�     � OH=,02 ��02    /��� �2/
  ��              ��)F<� /��)<�2 ��<��" �<� T)<�%� ��2$�<� 8�%"A�� 

  �,�7�%(0%( 2)�        ������" %��( �� �J'� ��  �Hf� �%"%�    ��02�,02 .     5� ��2$�<� ���<�

��� G%=H� /�O� O��, �2 �JH7 ���" 8�0 �� Y��N �2 �$%� $0 ��� ��C_ % 2��
%�O�2%.  

       Y��� OJH �2 E)( ����$
 �2-��    8�QH( ���-� X�V ��           �O<H���� ���<�$
 X�<V $0 %"

�2)�     ��� G%=H� %I� $0 ������"  ��� ��2$�� � $%�5�  O<�2)� ���?=� %Q�O+� �� �JH7 )   G�O<R

�(.           g�" � S��( G%=H� �2 8�%=��%7 � /��)�2 �+?�� �2 %�  Y�%V  �*L� %�bc" �Hf�   ��02 

OH=,02.    �,�7 8�� �%<(0%(       ��0)<� �<,�7 �    8<�0 �<+?��   �<�       �S��<( G%<=H� �2  ���<?"

�Hf�    O*� �ILl� ��02.    g�" G%=H� �2 �W�  Y�%V         �<,�7 ��)F<� 8�%<=��%7 2%���� ��*L�

�%<<(0%(�<<Hf� �%<<"%� �  �<<,�7 �<<� �J'<<� ��02��0)<<��<<,02 /
 .  $0 |��<<H� �2 8�%<<=��%7

 �<+?��    � �<JH7 ���<#=�0 ��<�   �O<, �<	%f)Humburg, 1989; Ahrens, 2002(  �   -<�� /�<�)� �2

x�")��    g�" /)��) ���  Y�%V             O�O<, 5�0-< Y�'L 8�%=��%7 �� �J'� S��( � �*L�

)Eleftherohorinos et al., 2000(. �+?�� $0 S� a��  �� %�bc<"     M<N� �<JH7 ��� �%��<e )<( �0

 OH=,0O� KL�(.       �2 �������" ��� -�� ����$
 8�0 �2         �<Hf� ��0-<	0 @<R)� �O��, �� Y��N    �02
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    �Hf� ��0-	0 @R)� ������" %��(      O, �JH7 5� ��2$�� �02.        O��<, �2 �JH7 5� ��2$�� ����

��� G%=H� /�O�  $0 ��� �����" 8�0 �� Y��N �2 �$%�94 % 2��
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 �8�Hh�� OW���2)Donald, 2000(7 �2 ����  ���w     �<� 202 /�*<� ��)<( �<�0�$ �2 2)V �W�( 
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 $0   ����( �n�       [<��!" 8<�0 �2 �� ��%'V OH�*�02 M��V � )���R 2)�!� �20��

�+���� %+*" OH=,02 �� 2),∗.  

  

.����  
 

AHRENS, W. H. 2002. Herbicide Handbook, 8th edition. Weed Science Society of America, 

493 pp. 

BYRD, J. D. and A. C. YORK, 1987. Interaction of fluometuron and MSMA with 

sethoxydim and fliazifop. Weed Sci., 35: 388-394. 

CHARLES, G. 2002. Weed Management. In: Australian Dryland Cotton-Production Guide, 

3rd Ed., 53-68. Australian Cotton Cooperative Research Centre. 

                                                 
∗ �����  ������ � :  ��������	    
�� ������� ����	 ������	         ���� �������� ��� ���!� "#$%&      �'��( ���(

 "��& )*+�,-./. 01�2� �-343/01�51 �.  



                                                       ���!"# � $�%� ���"& ���: '(� ���) *%� � ��  ��+# ���,-//  

 

 ��� 

CORBETT, J. L., S. D. ASKEW, D. PORTERFIELD and J. W. WILCUT, 2002. Bromoxynil, 

prometryn, pyrithiobac and MSMA weed management system for bromoxynil-resistant 

cotton (Gossypium hirsutum L.). Weed Technol., 16: 712-718. 

DONALD, W. W. 2000. Between-row mowing + in-row band-applied herbicide for weed 

control in Glycine max. Weed Sci. 48, 487-500. 

DOTRAY, A. P., J. W. KEELING, C. G. HENNIGER and J. R. ABERNATHY, 1996. 

Palmer amaranth (Amaranthus palmeri) and Devil’s-claw (Proboscidea louisianica) 

control in cotton (Gossypium hirsutum) with pyrithiobac. Weed Technol., 10: 7-12. 

ELEFTHEROHORINOS, I. G., I. B. VASILAKOGLOU and K. V. DHIMA, 2000. 

Metribuzin Resistance in Amaranthus retroflexus and Chenopodium album in Greece. 

Weed Sci., 48: 69-74. 

GOMEZ, K. A. and A. A. GOMEZ, 1983. Statistical Procedures for Agricultural Research. 

John Wiley & Sons, NY. 680 pp. 

GUTHRIE, D. S. and A. C. YORK, 1989. Cotton (Gossypium hirsutum) development and 

yield following fluometuron postemergence applied. Weed Technol., 3: 501-504. 

HUMBURG, N. E. 1989. Herbicid Handbook, sixth Ed. Weed Science Society of America, 

IL, 301 pp. 

JAHEDI, A. 2002. Possibility of herbicide spraying accompanied with inter-row cultivation 

for reducing herbicide application in sugar beet. In the Proceedings of 15th Iranian 

Congress of Plant Protection, vol II. 6-10 Sept. 2002. University of Razi, Kermanshah, 

Iran, 153 (Abstract). 

JORDAN, D. L., R. E. FRANS and M. R. MCCLELLAND, 1993. Cotton (Gossypium 

hirsutum) response to DPX-PE350 applied postemergence. Weed Technol., 7: 159-162. 

KEELY, P. E. and R. J. THULLEN, 1989. Growth and competition of black nightshade 

(Solanum nigrum) and palmer amaranth (Amaranthus palmeri) with cotton (Gossypium 

hirsutum). Weed Sci., 37: 326-334. 

MCCLOSKEY, W. B., P. B. BAKER and W. SHERMAN, 1998. Weeds and herbicides in 

Arizona: surveys of plant populations and grower practices. In the Proceedings of the 

Beltwide Cotton Conference, Vol. I, Beltwide, USA, 869-870.  

MIRKAMALI, H. and M. B. MADDAH, 1974. Some herbicides for control of weeds in 

cotton in Iran. Iran. J. Plant Path., 10:37-44. 

PAPAMICHAIL, D., I. ELEFTHEROHORINUS, R. FROUD-WILLIAMS and F. 

GRAVANIS, 2002. Critical periods of weed competition in cotton in Greece. 



������ :��	
� ����� �
� ����� �� �
��� � ������� ������ ��� ��� ���� ��� ... 

 ���

Phytoparasitica, 30: 1-7. 

PROSTKO, E. P. 2005. Soybean Weed Control. Extension Agronomist-Weed Science. On 

line: [http://www.griffin.uga/case/soybean/2005 guide/weedcontrol.pdf.].  

REDDY, K. N. 2001. Broadleaf weed control in ultra narrow row bromoxynil-resistant cotton 

(Gossypium hirsutum). Weed Technol., 15: 497-504. 

REGEHR, D. L., D. E. PETERSON, W. H. FICK, P. W. STAHLAM and R. E. WOLF, 2006. 

Chemical weed control for field crops, pastures, rangeland and non-cropland. Kansas 

State University, Agricultural Experiment station and cooperative Extension Service. 

On line: [http://www.oznet.ksu.edu /library/crpsl2/SRP958.pdf]. 

ROSS, M. A. and D. J. CHILDS, 2005. Herbicide mode-of-action summary. Department of 

Botany and Plant Pathology/Purdue University, WS-23-W.  

SHANKLE, M. W., R. M. HAYES, V. H. REICH and T. C. MUELLER, 1996. MSMA and 

pyrithiobac effects on cotton (Gossypium hirsutum) development, quality, and yield. 

Weed Sci., 44: 137-142. 

SHAW, D. R. and J. C. ARNOLD, 2002. Weed control from herbicide combinations with 

glyphosate. Weed Technol., 16: 1-6. 

SNIPES, C. E. and R. L. ALLEN, 1996. Interaction of graminicides applied in combination 

with pyrithiobac. Weed Technol., 10: 889-892. 

SNIPES, C. E. and T. C. MUELLER, 1992. Influence of fluometuron and MSMA on cotton 

yield and fruiting characteristics. Weed Sci., 42: 210-215.  

 

 

Address of the author: Dr. M. MONTAZERI, Department of Weed Research, Iranian 

Research Institute of Plant Protection, Theran, P. O. Box 1454, Theran 19395, Iran. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


