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ÉZq ¡Z] ­Zy ÄfË|Ì�Y sÔ�Y ¾ÅM [Á} Ä¿Zy�Z¯ cZ ËZ� �Y Ã{Z¨f�Y Z]   
  

¾Ë�Ì� |¼uY �°§) 1(Ê¿Z«�§ �^¯Y ,) 2(ÊËZÌ¯ Ä¼�Z§ , Ê·Z¼m) 2(Ê¬ÀÌ¸� �Á�Æ] , �Âa) 1(Ê»Ô�Y ½ÂËZf¯ ,) 1(,ÊÀ�v» |¼uY ) 1(, 
 ��ÁZ�¯ \ÀË�)1(,É�Â�À» Ä¿Z�§Y ) 1(  

1  �ZnÌÅÓ,�Â�¯ ÉZq cZ¬Ì¬ve �¯�» ,[M Á ­Zy �z]½ .2� d�� ,½ÔÌ³ ÃZ´�¿Y{, É��ÁZ�¯ Ã|°�¿Y{ Ê�ZÀ�¯Zy ÃÁ�³  
   

�{ ÉZq É{Z�f«Y |Ì·Âe pH Ze lÀa ¾Ì] ÉZÅ 6/5Ã|� ��Y�³ d�Y  . ÉZËZ¬] ½{Y{�³�] Á Y�|Ì�Y ÉZÅ{Â¯ �Y Ã{Z¨f�Y ,Ê³|¿�Z] Z»Y
 �ÅZ¯ \^� ,��ÅpHÊ» ÉZq {�°¸¼� Á  {Â� .¨f�Y sÔ�Y �{ Ê°ÅM Ã{Z» ®Ë ½YÂÀ� Ä] ¾ÅM [Á} Ä¿Zy�Z¯ cZ ËZ� �Y Ã{ZpH 

d�Y �iÂ» ­Zy .­Â¸] s�� \·Z« �{ Ê�ËZ»�M �Â�À» ¾Ì¼Å Ä] Ä] Ê§{Z�e ¶»Z¯ ÉZÅ  �Z¼Ìe �� Z] µZ� Ä� c|»]|ÅZ�ºÌ¿ , |��{ 
Ã�Z]��,  ,�Âe�ÂÀ¯ ¾n· |��{ ºÌ¿Ã�Z]�� |��{ ®Ë, �Âe�ÂÀ¯ ¾n· |��{ ®Ë  �Â¸z» Á)5/0 +5/0 ( Á{ �Y ®Ë�Å �Y É|��{
\Ì¯�e®�y ­Zy ½�Á |uYÁ �{  [¾»Â§ É�Zzf§Y |ÌÆ� ÉZq cZ¬Ì¬ve ÃZ´f�ËY �{ �Y�°e Ä� Á)º·Z�§ (|»M �{ Y�mY Ä] . Ê� �{

Ä¿Â¼¿ ,ªÌ¬ve  d�Y{�] µÂ�§�{ ­Zy ÉZÅ)�ÌËZa Á ½Zf�]Ze ,�ZÆ](�yZ� Á ÄÌÆe c�¯ �Å �Y  ½Âq ÊËZÅpH ,Ê°Ë�f°·Y dËY|Å , 
 ºÌ�¸¯ ,¶¯ c�Y½M �{ ��f�{ ¶]Z« �» Á ÉÁ� ,�À´À» ,¾ÅM ,�¨�§ ,ºÌ�Zfa ,µÂ¸v» ºË�ÌÀ» Á Ã�Y|¿Y ZÅ |¿|� É�Ì³ . {Y{ ½Z�¿ lËZf¿

 ½Y�Ì» �ËY�§Y \^� �Âe�ÂÀ¯ ¾n· Á Ã�Z]�� Ä¯pHÊ» ­Zy  {Â� .Ä]  �Z¼Ìe Á �ËY�§Y ¾Ë�f�Ì] Ã�Z]�� |��{ ®Ë �Z¼Ìe Ä¯ É�Â�
Ä] Y� �ËY�§Y ¾Ë�f¼¯ �Âe�ÂÀ¯ ¾n· |��{ ºÌ¿ d�Y{ ÃY�¼Å . ,|¿|� ­Zy �{ µÂ¸v» ºÌ�¸¯ ½Y�Ì» �ËY�§Y \^� Ã|ÀÀ¯ sÔ�Y {YÂ»

|¿{Y{ �ÅZ¯ Y� ­Zy ��f�{ ¶]Z« ÉÁ� Á ¾ÅM , �À´À» ½Y�Ì» Ê·Á.  
  

Ä»|¬»  
      ­Zy �{ Ä¯ Ä·Z�|Àq d�Y ÊÅZÌ³ ÉZq     Ê» |�� É|Ì�Y ÉZÅ  |À¯ .  ½Y�Ì»pH             Z/e lÀa ¾Ì] ÉZq É{Z�f«Y |Ì·Âe Á |�� ÉY�] ÄÀÌÆ] 6/5 

 � ��Y�³ d�Y Ã| .     Ê» ½Z�¿ {ÂmÂ» [�Zne Á cZ ·Z�» Å{       ÉZ/q ª�Z/À» �Y Ê/y�] �{ Ä/¯ |   �Â�/¯ É�Z/¯, pH  �Y �/f¼¯ Ä/]    �Z/Æq
|Ì��Ã d�Y.   �ÅZ¯ pH      ºË�ÌÀ» ,ºÌ�¸¯ Ê��f�{ dÌ¸]Z« �ÅZ¯ Z]        ¾Ì/Àq º/ÅÁ ½|/^Ì·Â» Á ,        ÃY�/¼Å {�/°¸¼� |Ë|/� �ÅZ/¯   d/�Y  .
®ÅM        sÔ�Y �{ �iÂ» ¶¼� ®Ë ÊÅ{pHd�Y ­Zy  .Å ÊËZÌ¸« cZ^Ì¯�e   [Á} Ã�Z]�/� ½Â/r¼     Ä/] Ä/¯ �Â/e�ÂÀ¯ ¾/n· Á ¾/ÅM   ½YÂ/À�

    Ê» É�Z� {ÓÂ§ cÓÂ�v» cZ ËZ� �Z]À  |  Ä¯       �·Zq Z] d�Ë� �Ìv» �{ �§{ ��¿ �Y   |Àf�Å Á�]Á�  .      cZ ËZ/� ¾/ËY �Y {|n» Ã{Z¨f�Y, 
    {�ÁM �{ �y�q Ä] \^�    Ã|� d�Ë� �Ìv» �{ ��ZÀ� {|n» ½¾ËY Ä¯ d�Y �Y|ËZa Ä �Âe µÂ�Y �Y �»Y .¹Zn¿Y �Y ¥|Å  ¾ËY  ,ª/Ì¬ve 

       sÔ�Y �{ �Âe�ÂÀ¯ ¾n· Á ¾ÅM [Á} Ã�Z]�� �Y Ã{Z¨f�Y ½Z°»Y pH  ­Zy¡Z] ÉZq ÉZÅºÅ Á   ¾ÌÀq ½M �ÌiZ/e  Z/Å    d/Ì¸]Z« cY�/ÌÌ¤e �/] 
­Zy ÊËY~£ ��ZÀ� �Y Êy�] [~md�Y .  

  
�Á� Á {YÂ» ZÅ  

     M ,Ã�Á�a ¥Y|ÅY Ä] ½|Ì�� dÆms�� \·Z« �{ Ê�ËZ»�­Â¸] É�Z»M   ÉZÅ Z] Ê§{Z�e ¶»Z¯��¼Ìe �Z ]|ÅZ�ºÌ¿ ,Ã�Z]�� |��{ ,   ºÌ/¿
  ,�Âe�ÂÀ¯ ¾n· |��{   Ã�Z]�� |��{ ®Ë,       �Â/e�ÂÀ¯ ¾n· |��{ ®Ë     �Â/¸z» Á)5/0 +5/0(         ,\/Ì¯�e Á{ �Y ®/Ë�Å �Y É|/��{  �{ 

   ®�y ­Zy ½�Á |uYÁ[ Á    �{ �Y�°e Ä�     ÉZq ¡Z] ®Ë)  �«YÁ     �Zzf§Y |ÌÆ� ÉZq cZ¬Ì¬ve ÃZ´f�ËY �{ ¾»Â§ É(        µZ/� Ä/� c|/» Ä/]  
)1383   Ze 1385( Ä]     |»M �{ Y�mY Ä¸u�» .       c|» |À¸] �iY Ê���] �Â�À» Ä]Ã|ÀÀ¯ sÔ�Y c�¯ �Y Êy�] ,ZÅ  ZÅ    ,µZ/� ®/Ë c|/» Ä] �¬§
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                |¿|� �Z¼Ìe Ã|� �¯} cZ^Ì¯�e Z] Ê·YÂf» µZ� Ä� �{ �´Ë{ Êy�] Á µZ� Á{ �{ Ê� ] .        ,�ËZ/»�M ÉY�/mY �Y µZ/� Ä� d�~³ �Y �a
 ÄfË|Ì�Y ½Y�Ì»,  Ê°Ë�f°·Y dËY|Å ,    § ,ºÌ�Zfa ,¶¯ c�Y        Ã�Y|/¿Y ­Z/y ¾ËY �{ [~m ¶]Z« �À´À» Á ¾ÅM ,ÉÁ� ,�» ,ºË�ÌÀ» ,ºÌ�¸¯ ,�¨�

|� É�Ì³ .Ã{Y{ d^i �Y �a ZÅ, É�Z»M �Y�§Y ¹�¿ ®¼¯ Ä] lËZf¿ SAS |¿|Ë{�³ ¶Ì¸veÁ ÄË�ne.  
  

hv] Á lËZf¿  
lËZf¿  �ËY�§Y \^� �Âe�ÂÀ¯ ¾n· Á Ã�Z]�� Ã {Y{ ½Z�¿ pH)®Ë ºÌ�¸¯ |Ë�¸¯ -�Á� Á{ �Å M Á �ÓÂ» ¹|���¬» [(    Ä/] d^�/¿

 Ê» |ÅZ� |¿Â�.       Âe�ÂÀ¯ ¾n· Á ¾Ë�f�Ì] |��{ ®Ë d^�¿ Z] Ã�Z]���º¯ |��{ ºÌ¿ ½Y�Ì» Ä]  Y� �ÌiZe ¾Ë�e|¿�Y{ .   Ã|/ÀÀ¯ sÔ/�Y {YÂ» 
     Ã|� ­Zy Ê°Ë�f°·Y dËY|Å �ËY�§Y \^�        �] LÂ� �ÌiZe �ËY�§Y ½Y�Ì» ¾ËY Z»Y ,|¿Y  Äf�Y|¿ ÉZq d�Y .        �{ Ã|/ÀÀ¯ sÔ/�Y {YÂ/» �ËY�§Y

 ½ZËZa{Y{ �ËY�§Y Y� µÂ¸v» ºÌ�¸¯ ½Y�Ì» ,µZ� Ä�.Z»Y , �ÅZ¯ Y� ÉÁ� Á ¾ÅM ,�À´À» [~m dÌ¸]Z« Ê»  |Å{)µÁ|m1.(  
    ½Y�Z°¼Å Á |Ë�§)1378(         �ËY�§Y \^� ®ÅM ¥��» Ä¯ Ã{Â¼¿ ��Y�³ ,pH           Ê/» ­Z/y [~/m ¶]Z« �À´À» ½Y�Ì» �ÅZ¯ Á    {Â/� .

 ½Y�Z°¼Å Á |¿Â�Z¯�e )2005(�] Y� �Âe�ÂÀ¯ ¾n· �ÌiZe , {Â¼¿ Ê���] ½ÔÌ³ É|Ì�Y ­Zy �Â¿ Ä�Ãf§�³ ÄnÌf¿ Á |À  �Â/e�ÂÀ¯ ¾n· Ä¯ 
   �ËY�§Y h�Z]pH     y �À´À» Á �¨�§ ,  Ê» ­Z  {Â� .  É�Y|¼f Ë�� Á Ê¸¸»)1386 ( �Âe�ÂÀ¯ ¾n·   Y�   ÊÀ£ ÉY�]        Ã{Z¨f/�Y Ê»Y{ {Â¯ É�Z�

           Ê» ­Zy �{ �» Á ÉÁ� ,�À´À» ,¾ÅM [~m dÌ¸]Z« �ËY�§Y \^� �ÂeÂÀ¯ ¾n· Ä¯ |Àf§�³ ÄnÌf¿ Á |¿{Â¼¿ {Â� .Â»Á½)2005(,  �ÌiZ/e 
             Á{ �Å Ä¯ Ã{�¯ ��Y�³ Á Ã{Â¼¿ Ä�ËZ¬» ®ÅM Z] Y� É�Z� {ÓÂ§ cZ ËZ�         �ËY�/§Y h/�Z] Ã|ÀÀ¯ sÔ�Y �Â¿ pH      Á ºË�/ÌÀ» ,ºÌ�/¸¯ ,

    Ê» ­Zy Ê¿ÂÌeZ¯ µ{Z^e dÌ§��  |¿Â� .        Ä/¯ d/¨³ ½YÂ/e Ê/» Ê/¸¯ �Â/� Ä/] ,¾Ë�ËZ� lËZf¿ Z] ½M �ZÌ« Á ªÌ¬ve ¾ËY ÄnÌf¿ Ä] ÄmÂeZ]
                              LZ/¬e�Y Á ­Z/y �{ �/À´À» ½Y�/Ì» �ÅZ/¯ Á ,­Z/y É|Ì/�Y dÌ /�Á {Â/^Æ] \^/� ªÌ¬ve ¾ËY �{ Ã|� Ã{Z¨f�Y cZ^Ì¯�e  dÌ /�Á

Ê» ½M É�Ìz¸�Zu |¿Â� .  
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 µÁ|m1(�{ Ã|� É�Ì³ Ã�Y|¿Y ��ZÀ� �Y Êy�] ¾Ì´¿ZÌ» Ä�ËZ¬»  Ã|ÀÀ¯ sÔ�Y {YÂ» ½{Á�§Y µZ� Ä� �Y �a ÉZq ¡Z] ­Zy   
ºÌ�Zfa �¨�§  ºÌ�¸¯   �» ÉÁ� ¾ÅM  �À´À» 

ZÅ�Z¼Ìe cZ�z�» pH  
 dËY|Å
Ê°Ë�f°·Y  ®�y Ã{Z» |��{    ®�y Ã{Z» ¹�³Â¸Ì¯ �]  ¹�³ Ê¸Ì» 

Ã�Z]�� |��{ ºÌ¿ 5,58 0,61 280 126 3,18   3,40 3,41 65 40 

�Âe�ÂÀ¯ ¾n· |��{ ºÌ¿ 5,22 0,54 272 129 2,41   3,55 3,98 64 40 

 �Å �Y É|��{ ºÌ¿ �Â¸z»
®Ë 5,60 0,62 288 135 3,23 

  
3,01 4,14 61 39 

®Ë�Âe�ÂÀ¯ ¾n·|��{  5,43 0,66 258 130 3,19   3,36 5,42 70 44 

Ã�Z]�� |��{ ®Ë 5,72 0,76 294 112 3,71   3,36 5,60 64 46 

|ÅZ� 4,88 0,47 248 108 1,84   3,30 5,46 81 58 

LSD 0,43 0,14 66,5 27,6 1,104   0,69 2,35 19,5 12,6 

HSD 0,67 0,22 103,7 42,9 1,72   1,08 3,66 30,4 19,7 
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Abstract 
 
Generally, optimum pH for economic production of tea is 5-5.6. However, heavy rainfall and 

fertilizer accompanying remain pruned leaves increasingly shift the soil to more acidic. In order 
to amendment of acid soil, some industrial by-products are being used as liming agent. The most 
important by-products in amending acid soils are steelmaking basic slag and converter sludge. In 
this research, the possibility of using basic slag and converter sludge, as a soil amendment were 
investigated in the field. the experiment was conducted with six treatments (0.5% of slag, 0.5% 
converter sludge 1% of slag, 1% converter sludge and mixed (0.5+0.5) of two based dry weight 
of soil) and a control (with no ameliorant) in three replication for three years continuously in tea 
research institute of Iran (sited in fuman). The changes of pH, EC., total N and extractable P, K, 
Zn, Fe, Mn, soluble Ca & Mg were determined among these three years. The result showed that 
basic slag and converter sludge increased soil pH and basic slag in high rate was more effective 
than to converter sludge in lower rate. The analysis of soil showed that Ca in soil solution was 
increased .In contras, bioavailability of Fe, Mn, and Zn were decreased by application of slag and 
converter sludge. 
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