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ÉZq ÃZÌ³ ÉY�] ­Zy �{ {ÂmÂ» ¹ÂÌÀÌ»Â·M Ê¼ÅY�§ d�Ë� dÌ �Á Ê]ZË��Y  
  

 Ê�Z¼¸� ¾Ì»Y�    
 cZ¬Ì¬ve �¯�» Ê¼¸� dXÌÅ Â��É��ÁZ�¯ Ê Ì^� �]ZÀ» Á �Ë�^e   

  
¹ÂÌÀÌ»Â·M µÂ¸v» ¶°� ¾Ì] �Z^e�Y Ä] Ê]ZÌf�{ dÆm ,ÉZq ÃZÌ³ ¶yY{ Ä] ��À� ¾ËY [~m Á ZÅ ­Zy �{ 13 �Y ­Zy Á ±�] Ä¿Â¼¿

|Ë{�³ [Zzf¿Y �Â�¯ µZ¼� ¥Y��Y ª�ZÀ» . ºÌ�¸¯ �Á�¸¯ Ã�Z�� �Y02/0 ZÅ ­Zy �{ ¹ÂÌÀÌ»Â·M ��f�{ ¶]Z« ¶°� ¾f§ZË ÉY�] �ÓÂ» 
|� Ã{Z¨f�Y  .Ã|� É�Ì³ Ã�Z�� ­Zy ÉZÅ Ä¿Â¼¿ Á ÉZq ÉZÅ ±�] �{ ¹ÂÌÀÌ»Â·M d�¸£ �b� Ä¸Ì�Â]  Ã�Y|¿Y Ê¼eY [~m ÃZ´f�{
|� É�Ì³ . µÂ¸v» Z] Ã|� É�Ì³ Ã�Z�� ¹ÂÌÀÌ»Â·M �Á� Ä¯ {Y{ ½Z� �ÅÁ�a ¾ËY ÉZÅ Äf§ZË02/0 ¾Ë�fÆ] ,ºÌ�¸¯ �Á�¸¯ �ÓÂ» 

d�Y Äf�Y{ Y� ÉZq ÉZÅ ±�] �{ ¹ÂÌÀÌ»Â·M d�¸£ ÊËÂ´�Ìa . Ê´f�^¼Å \Ë�� ÉY�Y{ Ã{Â] Ê�y �Z^e�Y ¾ËY77/0 t�� �{ 01/0 
d�Y Ã{Â] .d�Y Ã{�¯ Y|Ìa �ËY�§Y ­Zy ÄfË|Ì�Y �ÅZ¯ Z] ¹ÂÌÀÌ»Â·M ½Y�Ì» .,Ã{Â^¿ Ê�y �Z^e�Y ¾ËY �f¼¯ Ä] ­Zy ÄfË|Ì�Y Ä¯ Ê «Â» 

 �Y5{�¯ Y|Ìa É{ZË� �ËY�§Y ­Zy ¹ÂÌÀÌ»Â·M ,|Ì��  . ¶°� Z] É{ZË� �Z^e�Y ,ÉZq ÉZÅ ±�] �{ Ã|� É�Ì³ Ã�Y|¿Y ¹ÂÌÀÌ»Â·M ½Y�Ì»
Å ­Zy �{ ¹ÂÌÀÌ»Â·M ��f�{ ¶]Z«d�Y Äf�Y{ ­Zy ÄfË|Ì�Y Á Z . �Y ¹ÂÀÌ»Â·M [~m Ã|ÀÀ¯ µ�fÀ¯ Ê¸�Y ¶»Z� ½YÂÀ� Ä] ­Zy ÄfË|Ì�Y

|� ÄfyZÀ� ÉZq ÉZÅ ±�] Ä] ­Zy .  
  

Ä»|¬»   
                             |/�Z] Ê/» {Â/y ÉZ/Å ±�/] �{ ��À� ¾ËY �Y ÊËÓZ] �Ë{Z¬» ÉÁZu Ä¯ |�Z] Ê»  ¹ÂÌÀÌ»Â·M �³ Äf�Z^¿Y ÃZÌ³ ®Ë ,ÉZq ÃZÌ³)1955 ,

Chenery  .(¾ËY�]ZÀ]  |�Z] Ê» Ê¼Ë�� ¹ÂÌÀÌ»Â·M ºÆ» �^À» ,ÉZq ÉZÅ ±�] Ä¯ {Â� Ê» Äf§�³ ��¿ �{ Ä¿Â´ÀËY , .    Z/Å �ÅÁ�/a Ê/y�]
         {�Y{ ZÅ ­Zy �{ ��À� ¾ËY Ê¼ÅY�§ Z] Ê°Ë{�¿ �Z^e�Y ÊÅZÌ³ ÉZÅ d§Z] ¹ÂÌÀÌ»Â·M ½Y�Ì» Ä¯ |ÀÀ¯ Ê» d·Ó{ ¾ËY �] . Ã�Z�� �Y É�Z¼�

       Â·M ��f�{ ¶]Z« �Ë{Z¬» |¿�{Z« Ä¯ |Àf�Å ZÅ�Ì³      |ÀËZ¼¿ É�Ì³ Ã�Y|¿Y ZÅ ­Zy �{ Y� ¹ÂÌÀÌ» .      �Ë{Z/¬» É�/Ì³ Ã�Y|/¿Y ÉZ/Å �Á� Ê/y�]
               µÂ¸v» Z] É�Ì³ Ã�Z�� ¶»Z� |¿Y Ã|� �«YÁ µÂ^« {�Â» Ä¯ ºÅY�§ d�Ë� ¹ÂÌÀÌ»Â·M01/0     ,ºÌ�¸¯ |Ë�¸¯ �ÓÂ» 1    ,ºÌ�Zfa �Á�¸¯ �ÓÂ» 

 Á01/0�ÓÂ» |À�Z] Ê»  �» �Á�¸¯  .  
     ¾ËY Ã|¿�Ì³�] �{ ��Zu �ÅÁ�a ¥Y|ÅY    |�Z] Ê»  {�YÂ»  :        ­Z/y ÉZÅ Ê³�ËÁ cY�iY , ��f�{ ¶]Z« ¹ÂÌÀÌ»Â·M ¦¸fz» µZ°�Y �Ë�Âe

                    �{ ¹Â/ÌÀÌ»Â·M cÁZ/¨f» µZ°/�Y Á ÉZq ÉZÅ ±�] ��Âe ¹ÂÌÀÌ»Â·M [~m ¾Ì] �Z^e�Y Á ÉZq ÉZÅ ±�] Ä¸Ì�Â] ¹ÂÌÀÌ»Â·M [~m ÉÁ�
­Zy.  
  

ZÅ �Á� Á {YÂ»  
 ­Zy ÉZÅ Ä¿Â¼¿) ª¼�20� 0�f» Êf¿Z�  (ÉZq ÉZÅ ±�] Á)  Á Ä·Z�°Ë ÉZÅ ±�]2ÄÅZ»  ( �Y13 ¥Y��Y �{ ÉZq Ä���» 

½ÔÌ³ ½Zf�Y �{ �«YÁ ½ZnÌÅÓ ½Zf��Æ� . ¶°� Ä] É�Y{�] Ä¿Â¼¿z d§�³ ¹Zn¿Y  . µZ]�£ �Y  ,Ã|� ®�y YÂÅ ­Zy ÉZÅ Ä¿Â¼¿2 
|¿|Ë{�³ É�Y|Æ´¿ cZ�ËZ»�M ¹Zn¿Y dÆm Á |¿|� Ã|¿Y�~³ É�f» Ê¸Ì» .��¬» [M Z] Ã|� Äf§�³ ÉZq ÉZÅ ±�]|¿|� Äf��  . �b�

 ÉZ»{ �{30 µZ]�£ �Y ½|Ì]Â¯ �Y | ] ,Ã|� Äf�Y~³ ½ÁM �{ {Y�³ Êf¿Z� Äm�{ 2|¿|� É�Y|Æ´¿ �ÂeZ¯ Ê�{ �{ Á Ã|¿Y�~³�f» Ê¸Ì»  .  
 |Ë{�³ ¾ÌÌ e ÃZ´�ËZ»�M �{ ­Zy ÉZÅ Ä¿Â¼¿ d§Z] Á Ê¿ÂÌeZ¯ µ{Z^e dÌ§�� ,ÄfË|Ì�Y  )1965 , klute Á1965 ,Black .( �Y

¸¯ �Á�¸¯ µÂ¸v» ºÌ�02/0|� Ã{Z¨f�Y ­Zy ÉZÅ Ä¿Â¼¿ ��f�{ ¶]Z« ¹ÂÌÀÌ»Â·M É�Ì³ Ã�Z�� ÉY�] �ÓÂ»   . ¹ÂÌÀÌ»Â·M É�Ì³ Ã�Y|¿Y
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|� ¹Zn¿Y ®Ë�¸¯�a Á ®Ë�|Ë�¸¯ |Ì�Y Á{ �Â¸z» �Y Ã{Z¨f�Y Z] ,Ã|� Äf§�³ ±�] Á ­Zy ÉZÅ Ä¿Â¼¿ �{ ­Zy ¶¯ . d�¸£ dËZÆ¿ �{
Z¨f�Y Z] Ã|� ÄÌÆe ÉZÅ Ã�Z�� �{ ¹ÂÌÀÌ»Â·M ¶¯d§�³ ¹Zn¿Y Ê¼eY [~m ÃZ´f�{ �Y Ã{ .  

  

hv] Á lËZf¿  

ZÅ ­Zy �{ µÂ¸v» Á ¶¯ ÉZÅ ¹ÂÌÀ»Â·M �Ë�Âe Á ZÅ ­Zy ÉZÅ Ê³�ËÁ  
   Ã�Z¼� µÁ|m1                     Ä/¯ ��À� ¾ËY ��f�{ ¶]Z« �Y|¬» Á ¹ÂÌÀÌ»Â·M ¶¯ �Y|¬» ,­Zy ÉZÅ Ä¿Â¼¿ ÉZÅ Ê³�ËÁ Ã|� É�Ì³ Ã�Y|¿Y �Ë{Z¬» ,

   �¸¯ �Á�¸¯ µÂ¸v» Z]  ºÌ02/0  �Y|¿Y �ÓÂ»   Ã    ,d�Y Ã|� É�Ì³    |/Å{ Ê» ½Z�¿ Y�.   Ä/¯ Ä/¿Â´¿Z¼Å  µÁ|/m�{1       Ã�f�/³ ,d/�Y �z�/»
   ¾Ì] Ê Ì�Á13                    �Y �Ë{Z/¬» ¾ËY Ä¯ É�Â�] {Â� Ê» Ã|Ë{ µÂ¸v»  ¹ÂÌÀÌ»Â·M Á ¹ÂÌÀÌ»Â·M ¶¯ ½Y�Ì» ÉY�] Ä���» 690/22    Z/e 230/63  Á 

3/2 Ze 136ÌÀÌ»Â·M Á ¹ÂÌÀÌ»Â·M ¶¯ ½Y�Ì» ÉY�] \Ìe�e Ä] ¹�³Â¸Ì¯ �] ¹�³ Ê¸Ì» |À�Z] Ê» µÂ¸v»  ¹Â .  
ZÅ ­Zy �{ µÂ¸v» ¹ÂÌÀÌ»Â·M ÉÁ� �] ­Zy ÉZÅ Ê³�ËÁ �iY  

    Ã�Z¼� µÁ|m �{2                    ½Z�/¿ ­Z/y ÉZÅ Ê³�ËÁ Á ÉZq ÉZÅ ±�] Á µÂ¸v» ¹ÂÌÀÌ»Â·M ¾Ì] Ê´f�^¼Å \Ë�� ¾ÌÌ e cZ^�Zv» ÄnÌf¿ 
 d�Y Ã|� Ã{Y{ .Ê» ­Zy ÄfË|Ì�Y �Y Ê ]Ze ,ZÅ ­Zy �{ µÂ¸v» ¹ÂÌÀÌ»Â·M ,µÁ|m ¾ËY ª]Z�»|�Z]  .  Ê/» Ê�y �Ì£ Á Ê¨À» �Z^e�Y ¾ËY

         �Ë� Ä] ­Zy ÄfË|Ì�Y Ä¯ Ê «Â» Á |�Z]5      |ËZ¼¿ Ê» �ÅZ¯ Y|Ë|� ,|À°Ì» µ�Àe  .          ¹Â/ÌÀÌ»Â·M \·Z£ Ä¿Â³ Ä¯ |Å{ Ê» ½Z�¿ �Â�Â» ¾ËY
      ,|¿Â� Ê» É�Ì³ Ã�Z�� ºÌ�¸¯ �Á�¸¯ Z] Ä¯ µÂ¸v»Al+3 ¾ËY \·Z£ ½ÂË Á d�Y ¹ÂÌÀÌ»Â·M ¶°� ¾Ë�e�Y|ËZa Ä¯ |À�Z] Ê»   �{ ��/À�

pH  �Y �f¼¯  5 |�Z] Ê» )1988Brookins,  ( .ÄnÌf¿   �ÅÁ�aHsu  ÁRich ) 1960 ( Ä¯ {Y{ ½Z�¿Al +3     Ê/fuY� Ä/] |/¿YÂfÌ»
 �ËY�§Y Z] ½ÂË ¾ËY ½Y�Ì» Ê·Á {Â� É�Ì³ Ã�Z�� ªÌ«� ºÌ�¸¯ �Á�¸¯ ��ÂepH      Ä/] ¹Â/ÌÀÌ»Â·M |Ì�/¯�|ÌÅ [Â/�� ¶Ì°�e ¶Ì·{ Ä] 

|]ZË Ê» �ÅZ¯ d���   .  
  ¾ÌÀr¼Å                    ÉY�Y{ Ä/¯ ¦/¸fz» Ê£Z/] ÉZÅ ­Zy �{ µÂ¸v» ¹ÂÌÀÌ»Â·M �Ë{Z¬» Ä¯ {Â� Ê» Ã|Ë{ µÁ|m �{pH       ,|À/�Z] Ê/» ÊÆ]Z�/» 

d�Y cÁZ¨f» .|�Z] Ê» ¹ÂÌÀ»Â·M Ê�ZÀ� Ê¿Z¯ ¶»Z� Ê¯Zy ÉZÅ�Âf¯Z§ �ËZ� {ÂmÁ �Â�Â» ¾ËY d¸� .  
ÉZq ÉZÅ ±�] ¹ÂÌÀÌ»Â·M Á ZÅ ­Zy �{ µÂ¸v» ¹ÂÌÀÌ»Â·M ¾Ì] �Z^e�Y  

 Ê´f�^¼Å \Ë��   �/]Y�] ,­Zy �{ µÂ¸v» ¹ÂÌÀÌ»Â·M �Y|¬» Á ÉZq ÉZÅ ±�] �{  ¹ÂÌÀÌ»Â·M ½Y�Ì» ¾Ì] 77 . Á66  .    ÉY�/] \/Ìe�e Ä/]
      Ã|Ì�� Á ¾�» ÉZÅ ±�])  µÁ|m2 ( d�Y Ã{Â] .           ½Y�´�/ÅÁ�a �/�Âe Ä/f§�³ ¹Zn¿Y cZ ·Z�» ,Ä]Z�» �Â�] )1995  ,Dong  Á1988 ,

Hume (         ·M [~m ¾Ì] É�Y{ ÊÀ » Ê´f�^¼Å Ä¯ {Y{ ½Z�¿ �Ì¿               Ã|/Ë{ ½Z/ÅZÌ³ �/�Âe ��À� ¾ËY [~m Á ZÅ ­Zy �{ µÂ¸v» ¹ÂÌÀÌ»Â
 d�Y Ã|� .           ºÌ�¸¯ �Á�¸¯ µÂ¸v» ��Âe ZÅ ­Zy �{ Ä¯ Ê·Â¸v» ¹ÂÌÀÌ»Â·Y |ÀÀ¯ Ê» d]Zi lËZf¿ ¾ËY02 .  ,{{�/³ Ê» É�Ì³ Ã�Y|¿Y �ÓÂ»

{{�³ Ê» [~m ÉZq ÉZÅ ±�] ��Âe ÊfuY� Ä] .  
        ³ ��Âe ¹ÂÌÀÌ»Â·Y [~m ¾Ì] ºÌÅYÂz] Ä¯ Êe�Â� �{            Ä/·{Z » ,ºÌ�ËÂÀ] ÉY Ä·{Z » ,ZÅ ­Zy �{ ��À� ¾ËY µÂ¸v» d�¸£ Á ÉZq ÃZÌ

|�Z] Ê» c�Â� ¾ËY Ä] Ã|� Äf�Â¿ Ê�y ½ÂÌ��³�:  
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 Ã�Z¼� µÁ|m1 .Ã{Z¨f�Y {�Â» ÉZÅ ­Zy ÉZÅ Ê³�ËÁ  

 Ã�Z¼�
ÉZq cZ£Z]  

ÄfË|Ì�Y   {YÂ» |��{
Ê·M  

�� |��{   dÌ§��
Ê¿ÂÌeZ¯ µ{Z^e  

 ¹ÂÌÀÌ»Â·M
¶¯  

 ¹ÂÌÀÌ»Â·M
µÂ¸v»  

1  1/5  0/2  13  4/10  7/22  31  
2  1/4  0/5  30  9/19  6/44  53  
3  6/4  2/3  27  3/21  8/45  30  
4  3/4  8/3  4  2/14  0/36  136  
5  7/4  3/4  38  6/18  6/45  59  
6  0/6  2/4  36  0/33  7/61  5/2  

7  4/5  2/2  22  2/26  2/63  3/2  
8  6/5  7/2  22  4/21  2/59  1/6  
9  9/4  0/3  23  6/22  4/54  17  
10  0/4  4/3  30  3/19  4/40  33  
11  5/4  0/7  18  6/23  2/54  60  
12  3/4  8/3  7  5/19  0/42  63  
13  4/4  3/4  10  5/17  9/37  50  

  
 Ã�Z¼� µÁ|m2 .­Zy ÉZÅ Ê³�ËÁ Á ÉZq ÉZÅ ±�] ,ZÅ ­Zy �{ µÂ¸v» ¹ÂÌÀÌ»Â·M ¾Ì] �]YÁ� ÉY�] Ê´f�^¼Å \ËY��  

  ÄfË|Ì�Y  Ê·M {YÂ»  ��   dÌ§��
Ê¿ÂÌeZ¯ µ{Z^e  

 �{ ¹ÂÌÀÌ»Â·M
] ÉZÅ ±�

¾�»  

 �{ ¹ÂÌÀÌ»Â·M
 ÉZÅ ±�]

Ã|Ì��  
 ¹ÂÌÀÌ»Â·M

µÂ¸v»  
85/0  �Y{ ÊÀ » �Ì£  �Y{ ÊÀ » �Ì£  73/0�  77/0  66/0  

 �{ ¹ÂÌÀÌ»Â·M
 ÉZÅ ±�]

¾�»  

69/0�  �Y{ ÊÀ » �Ì£  58/0�  �Y{ ÊÀ » �Ì£  �  �  

 �{ ¹ÂÌÀÌ»Â·M
 ÉZÅ ±�]

Ã|Ì��  

78/0  
  

56/0  �Y{ ÊÀ » �Ì£  �Y{ ÊÀ » �Ì£  �  �  

 )0/19 *  M d�¸£¹ÂÌÀÌ»Â· + (2428/2   =¾�» ÉZÅ ±�] �{ ¹ÂÌÀÌ»Â·M d�¸£  
 )5/18 *  ¹ÂÌÀÌ»Â·M d�¸£ + (2 /1306   =½YÂm ÉZÅ ±�] �{ ¹ÂÌÀÌ»Â·M d�¸£  
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               ºÌ�¸¯ �Á�¸¯ µÂ¸v» ��Âe Ä¯ µÂ¸v» ¹ÂÌÀÌ»Â·M ½Y�Ì» Ä¯ |ÀÅ{ Ê» ½Z�¿ lËZf¿ ¾ËY02 .        �/Ì³ Ã�Z�� ,{{�³ Ê» É�Ì³ Ã�Y|¿Y �ÓÂ»
  Â´�Ìa ÉY�] Ê^�ZÀ»                 Ä/§�³ ��¿ �{ ��À� ¾ËY ��f�{ ¶]Z« ¶°� ½YÂÀ� Ä] |¿YÂe Ê» Á |�Z] Ê» ÉZq ÃZÌ³ ��Âe ¹ÂÌÀÌ»Â·M [~m ÊË

{Â�.  
  

É�Ì³ ÄnÌf¿  
                    ºÌ�/¸¯ �Á�/¸¯  Z] É�Ì³ Ã�Z�� ¶]Z« ¹ÂÌÀÌ»Â·M Á Ã|Ì�� Á ¾�» ÉZÅ ±�] �{ ¹ÂÌÀÌ»Â·M  d�¸£ ¾Ì] Ä�]Y�02 .    Ê/» Ê/�y �ÓÂ/»

|�Z] .¸v» ¹ÂÌÀÌ»Â·M ½Y�Ì» ¾ËY�]ZÀ]¹ÂÌÀÌ»Â·M ¾Ì¼ze ¾Ë�fÆ] , ZÅ ­Zy �{ µÂ{Á� Ê» �Z¼�] ÉZq ��f�{ ¶]Z«  .  
 d�¸£ �ÅZ¯ Z] ,ZÅ ­Zy �{ µÂ¸v» ¹ÂÌÀÌ»Â·MpH|]ZË Ê» �ËY�§Y ­Zy  . Ä¯ Ê «Â» ,Ã{Â] Ê�y �Ì£ Ä�]Y� ¾ËYpH  �Ë� Ä] ­Zy

5|]ZË Ê» �ËY�§Y ,|À¯ Ê» d§Y  . �ÅZ¯ Z] ÉZq ÃZÌ³ ��Âe ¹ÂÌÀÌ»Â·M [~mpH ËY�§Y ­Zy|]ZË Ê» � .  Ä/f§�³ ÄnÌf¿ ¾ÌÀq ¾ËY�]ZÀ]
 ,d�Y Ã{Z¨f�Y ¶]Z« ÉZq ÃZÌ³ ÉY�] ­Zy �{ Ä¯ ZÅ ½ÂË \·Z£ Ä¿Â³ Ä¯ {Â� Ê»Al3+  Á|/�Z] Ê» pH      µ�/fÀ¯ Ê¸/�Y ¶/»Z� ­Z/y 

{Á� Ê» �Z¼�] ÉZq ÃZÌ³ ¶yY{ Ä] ­Zy �Y ��À� ¾ËY [~m Ã|ÀÀ¯ .  
  

�]ZÀ»  
  

Brookins, D. G.,1988. Diagrams for geochemistry. Springerverlag, Berlin.   
 Chennery, E. A., 1955. A preliminary study of Aluminum the tea bush. Plant and Soil, 6:174-200. 

 .Hsu, P. H., Rich, C. I., 1960. Al fixation in a synthetic cation exchanger. SSSA, 24:21-25س
-  Klute, A., D. R. Nielson, and R. D. Jackson. 1965.  Methods of soil analysis, Part 2. 2ed, Agronomy Monog. 9, 

SA, Madison, WI.   
Page, A. L. Methods of soil analysis, Part 1. 1965. 2ed, Agronomy Monog. 9, ASA, Madison, WI.  

  
 

Abstract  
  

In order to understand the relationship between soluble form of Al in soils and the uptake of Alinto tea 
plants, tea leaves and soils were collected from 13 tea gardens in the east of China. The Al concentration 
measured in the tea leaves was found to be best predicted by available Al extracted by .02 M CaCl2. The 
relation is linear, with a correlation coefficient of .77. The Al content of tea leaves increases with a 
decrease of soil pH. The relation is nomnlinear, with a a marked increase in leaf Al content for soil  s for 
pH<5. Soil pH was identified that controls the uptake of Al from soil into the tea leaves. 

 
 
 
 

  


