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Ã|Ì°q  
Za �Â¿ �iY Ê���] �Â�À» Ä] �ÅÁ�a ¾ËYºË|� |Ë�¸¯ Á ÄË �] d�¸£ºË|� �À¯Y�a Á ºÌ�Zfa , �{ �¸¯ Á  Ê´¿�Z¿ Ã�Z�yZ�

ÂÀÌ¯ ÉÁ� Ã|� |¿ÂÌa �ZÆq ÊWY�°] ¶»Z� cZ^¯�» ÄËZa )¾Ë�Ì�Â¼Ì·× Ê´¿�Z¿ ([MÂ¼Ì·, Á Z¿ZË�»Z°·Á l¿�Z¿ c�Â� Ä] 
 Ä¿Zz¸³ �{ �Y�°e �ZÆq �{ Ê§{Z�e Ô»Z¯ s�� \·Z« �{ ¶Ë�Âf¯Z§|»M �{ Y�mY Ä] .f¿ �Z�Y�] ,lËZ �] É{ZË� �ÌiZe ÄËZa �Â¿

d�Y{ ZÅ ½ÂË d�¸£ .�ËZ� Á |ÅZ� �Z¼Ìe �{ �¸¯ Á ºË|� ,ºÌ�Zfa ÉZÅ ½ÂË �À¯Y�a Á d�¸£É�Â� sÂ�� cÁZ¨e ºÅ Z] 
d�Y{ �Y{ ÊÀ » . ÄËZa �Â¿ Ä] Äf�] �ËY�§Y ½Y�Ì» Ê·Á {Y{ �ËY�§Y Ã�Z�yZ� Á Ä�Ë� �{ Y� �¸¯ Á ºË|� d�¸£ É�Â�

{Â] cÁZ¨f» . d�¸£ ¾Ë�f¼¯ ÄËZa ÉÁ� ­|¿ÂÌa Ã�Z�yZ� �{ ºË|� Á �¸¯[MÂ¼Ì·d�Y{ {ÂmÁ  . d�¸£ É�Â� �iY �]
 ÄËZa ÉÁ� ­|¿ÂÌa Ã�Z�yZ� �{ ºÌ�ZfaÊWY�°] Á �ÅZ¯ ZÅ ÄËZa �ËZ� ÉÁ� Á �ËY�§Yd§ZË  . �ËZ»�M ¾ËY �ËY�� dve

Y{�Ây�] ÂÀÌ¯ Ê´¿�Z¿ �{ É�Â� Ä] ¶¼ve LZ¬·Y �{ Ê]Ây ½YÂe �Y ÊWY�°] É{Á|u Ze Á [MÂ¼Ì·|¿{Â] �.  
  

Ä»|¬» 

 ÄËZa     ÊÀ » cY�iY cZ^¯�» ÉZÅ      �¼ne �] É�Y{Cl-   Á Na+             |¿�Y{ É|¿ÂÌa�Ì£ Á É|¿ÂÌa ½Zfy�{ ±�] Á wZ� �{ Á{ �Å ZË Á  .
   d�¸£ ÄÀ»Y{Cl-  ÊÅ{�Z] ¾Ì]  ¶«Y|u    ºÌ�Àe �j¯Y|u Á     ½Z³|ÀÀ¯Cl-, Ê»         |/��] �/]Y�] Ã{ Ze |¿YÂe.       Ä/�]Y� ¾/ËY �{   �Z/»)1 (
   �§{ ¾Ë�fÆ]¯  Ã|ÀÀÉZÅCl-   \Ìe�e Ä] Y�,    ÉZÅ ÄËZa          ºËÓ�Â/b´¿Y� Á ¾Ë�Y|/¿Z» Y�eZaÂX¸¯ ,cÁ�§ `Ë�³ ,¾Ë�Y|¿Z» ¾ÌËÂ¯ ½Z� 

  d�Y Ã{�¯ Ê§� »    �ËZ� ¾°Ì· ,½Y�´�ÅÁ�a     Ã|ÀÀ¯ �§{ ¾Ë�fÆ] Na+         ,l¿�fÌ� ®�Y� ,¾Ë�Y|¿Z» Y�eZaÂX¸¯ ,l¿�Z¿ \Ìe�e Ä] Y� 
 ½Â¼· ¥Y� Á    {�¯ ��Y�³ ºËÓ�Âb´¿Y�  |¿Y Ã)  5.(     º«� ¶¼ ·Y �°� �Z¿ ÂÀÌ¯ Ê´¿         Ä/ ·Z�» {�Â/» �f¼¯ É�Â� �ËY�� dve 

  d�Y Äf§�³ �Y�« .   ,�Z�Y ¾ËY �] ªÌ¬ve ¾ËY �Y ¥|Å Ê���] �iY  ºË|/� |/Ë�¸¯ Á ÄËZa �Â¿  �/]  d/�¸£  ºË|/� �À¯Y�/a Á  ,
ºÌ�Zfa �{ �¸¯ Á ÂÀÌ¯ Ê´¿�Z¿ Ã�Z�yZ� d�¯ �Ìv» �{  [ÂÀm Ä¬�À» \·Z£ ­Zy Ê°ÅM ­Zy cZÌ�Â�y Z]d�Y Ã{Â].  

  
�Á� Á {YÂ»ZÅ  

Y   �ËZ»�M ¾ËÉÁ� µZÆ¿     ÉZÅ ÂÀÌ¯ Ê´¿�Z¿ |¿ÂÌa    Ã|�   ÉÁ�  �ZÆq   d§�³ ¹Zn¿Y ¦¸fz» ÄËZa .       t�/� �Z/Æq �{ É�Â� �Âf¯Z§
  ,�¨�20  ,40   Á 60 Ê¸Ì»       ºË|� |Ë�¸¯ �fÌ· �{ µÂ»   ÄËZa Á     �{ ZÅ4              Á Z/¿ZË�»Z°·Á ,[MÂ/¼Ì· ,Ê·Â/¼ » l¿�Z/¿ ¶»Z/� t�/� 

 {Â] ÊWY�°] .    c|» Ä] ½ZÅZÌ³12     ] É�Â� �Z¼Ìe dve Äf¨Å |¿{Â .   ½ZËZa �{,�ËZ»�M      Á Ä�/Ë� ,Ã{�/¯ k�Z/y ½Y|¸³ �Y ZÆ·ZÆ¿ 
Ä«Z� ZÆ¿M   Y|m ºÅ �Y  |¿|�Â�f�� �Y �a Á��¬» [M Z]  ÉZ»{ Z] ½ÁM �{ ,70 Äm�{   Á Äf/�Y{ Ä´¿ d]Zi ½�Á Ä] ½|Ì�� Ze

  �b�         |¿|� Ã{�ÁM �{ �{Âa c�Â� Ä] Ê«�] [ZÌ�M Z] .  ÉZ/»{ �{ ÊÅZÌ³ {YÂ» �Y �f�¯Zy ÄÌÆe �Y �a500{    Êf¿Z/� Ä/m�
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{Y�³   É�Ì³ Ã�Z�� Á      ®Ë�|Ë�¸¯ |Ì�Y Z] 2      �Ì�¬e �Z] Á{ [M Á µZ»�¿  ½ÂË d�¸£ ,ÉZÅ      Ä¸ /� �Á� Ä/] ºË|/� Á ºÌ/�Zfa 
  �¸¯ Á ÊnÀ�     |� É�Ì³ Ã�Y|¿Y ½ÂÌ�Y�fÌe �Á� Ä] .ÉZÅ Ã{Y{   �Y�/§Y ¹�/¿ �Y Ã{Z¨f�Y Z] Ã|»M d�|] MSTAT-C  Á Ä/Ë�ne 

¾Ì´¿ZÌ» Á |� É�Z»M ¶Ì¸ve  ZÅ��Âe¿Y{ ½Â»�M ¾°|��{ ®Ë t�� �{ |� Ä�ËZ¬» |¿.  
hv] Á lËZf¿  

ºË|� d�¸£ �] É�Â� Á ÄËZa �Â¿ �ÌiPe  
 ¾Ì´¿ZÌ» Ä�ËZ¬»              ÄËZa �Â¿ �ÌiPe dve ­|¿ÂÌa Ã�Z�yZ� �{ ºË|� d�¸£ Ä¯ {Y{ ½Z�¿ ZÅ    É�Â/� t�� Á     d/�Y cÁZ/¨f» , .

  É�Â�   �ËY�§Y \^�       ÉÁ� ­|¿ÂÌa Ã�Z�yZ� �{ ºË|� d�¸£¹Z¼e ÄËZa     ZÅ   ËY�§Y Äq �³Y ,|��       ÄËZa �Â¿ Ä] Äf�] d�¸£  Á
   É�Â� t�� {Â] cÁZ¨f».                  d/�Y{ {Â/mÁ �Y{ Ê/À » ¥Ôf/yY ­|¿ÂÌa Ã�Z�yZ� �{ ºË|� d�¸£ ��¿ �Y ZÅ�Z¼Ìe ¾Ì]  . �{

|Àf�Y{ ­|¿ÂÌa Ã�Z�yZ� �{ Y� ºË|� �Y|¬» ¾Ë�f¼¯ ÊWY�°] Á ¾Ë�f�Ì] Z¿ZË�»Z°·Á �ËZ»�M �Â¼n» .  
ºÌ�Zfa d�¸£ �] É�Â� Á ÄËZa �Â¿ �ÌiPe  

Ä�ËZ¬» ¾Ì´¿ZÌ»    {�Y{ �ÌiPe ­|¿ÂÌa Ã�Z�yZ� �{ ºÌ�Zfa d�¸£ �] ÄËZa �Â¿ Ä¯ {Y{ ½Z�¿ ZÅ .  d/�¸£ ¾Ë�eÓZ] |ÅZ� �Z¼Ìe �{
           {Â] ÊWY�°] ÄËZa ÉÁ� ­|¿ÂÌa Ã�Z�yZ� �{ �Y{ ÊÀ » ¥ÔfyY Z] ºÌ�Zfa .  É�Â�   Ä/¼Å ÉÁ� ºÌ�Zfa d�¸£ �ËY�§Y Ä] �nÀ»

         Za �Â¿ Ä] Äf�] �ËY�§Y ½Y�Ì» Ê·Á |Ë{�³ ZÅ ÄËZa   {Â/] cÁZ¨f» ÄË .             Ã�Z�/yZ� �{ É�Â/� sÂ�/� ¹Z/¼e �{ ºÌ/�Zfa d/�¸£
            É�Â/� t�/� Ze ZÆÀe ÊWY�°] ÄËZa ÉÁ� �ËY�§Y ¾ËY Á d§ZË �ËY�§Y ­|¿ÂÌa40    |/� Ã|ÅZ�/» �ÓÂ/» Ê/¸Ì» .  �Â/¼n» �{ 

            d�Y{ {ÂmÁ ¥ÔfyY ­|¿ÂÌa Ã�Z�yZ� �{ ºÌ�Zfa d�¸£ ��¿ �Y �ËZ»�M          c�Â/� Ä] ¾Ë�f¼¯ Ä] ¾Ë�f�Ì] �Y ½M \Ìe�e Á
l¿�Z¿, ÊWY�°] ,    ÊÀ » [MÂ¼Ì· Á Z¿ZË�»Z°·Á    {Â] �Y{ .    Ä�Ë� Ä¯ d�Y Ã|� ��Y�³     É�Â/� t�/� Z/e cZ^¯�» ¹Z«�Y �f�Ì] ÉZÅ

20        Ê» ½Z�¿ {Ây �Y ºË|� Ze ºÌ�Zfa Ä] d^�¿ É�f�Ì] Ê]Zzf¿Y dÌ�Zy ,�ÓÂ» Ê¸Ì»   |ÀÅ{)6 (    Ê/» Ä¸X�/» ¾/ËY Ä/¯   |/¿YÂe
       ­|¿ÂÌa Ã�Z�yZ� �{ ºÌ�Zfa d�¸£ �ËY�§Y �] Ê¸Ì·{           |/�Z] É�Â� t�� ¾ËY �{ Z¿ZË�»Z°·Á �m Ä] ZÅ ÄËZa Ä¼Å ÉÁ�  .  ¾/ËY

           �r¿Z� ZÌ��Z³ ��Âe Ã|»M d�{ Ä] lËZf¿ Z] �Ì¿ ÄnÌf¿)2 (      cZ^¯�» ¹Z«�Y �ËZ� {�Â» �{Ê¿YÂz¼Å {�Y{  .   d�Y Ã|� ��Y�³
        º�Ì¿Z°» �Y Ê°Ë ,Ã�Z�yZ� �{ ºÌ�Zfa d�¸£ �ËY�§Y Ä¯        Ê» É�Â� �Àe dve É�¼�Y ºÌ�Àe ÉZÅ  |�Z])3( . Ä�]Y� ¾ËY �{

|À�Z] �Y{�Ây�] Ê]Ây ½YÂe �Y l¿�Z¿ Á Z¿ZË�»Z°·Á |�� Ê» ��¿ Ä].  
�¸¯ d�¸£ �] É�Â� Á ÄËZa �Â¿ �ÌiPe  

 ¾Ì´¿ZÌ» Ä�ËZ¬»       �ÌiPe ÄËZa �Â¿ Ä¯ {Y{ ½Z�¿ ZÅ �Y{ ÊÀ » ­|¿ÂÌa �¸¯ d�¸£ �] {�Y|¿ ÂÀÌ¯ Ê´¿�Z¿ .  É�Â/� \^/�  �ËY�/§Y 
       a Ä¼Å ÉÁ� ­|¿ÂÌa Ã�Z�yZ� �{ �¸¯ d�¸£ÄËZ    ZÅË{�³    |Àq �Å ,|�Y|¬»         {Â/] cÁZ/¨f» ÄËZa �Â¿ Ä] Äf�] �ËY�§Y  .   ¾/ËY �{

              �{ Ê]Â/y ½YÂ/e [MÂ/¼Ì· Á {Â/] Z/Å Ä/ËZa �ËZ/� �Y �f�/Ì] Ê¸Ìy ÊWY�°] ÄËZa ÉÁ� ­|¿ÂÌa Ã�Z�yZ� �{ �¸¯ �Y|¬» Ä�]Y�
  {Y{ ½Z�¿ {Ây �Y Ã�Z�yZ� �{ �¸¯ �¼ne �Y É�Ì³Â¸m .   Á |ÅZ/� �Z/¼Ìe ¾Ì] Ê¸¯ �Â�]  É�Â/�20»     Z/] �ÓÂ/» Ê/¸Ì  �ËZ/�

         ÊÀ » ¥ÔfyY ­|¿ÂÌa Ã�Z�yZ� �{ �¸¯ d�¸£ ��¿ �Y ZÅ�Z¼Ìe   d�Y{ {ÂmÁ �Y{ É�Â� �{ �¸¯ d�¸£ ¾Ë�f�Ì] Á 60 Ê¸Ì» 
|� Ã|ÅZ�» �ÓÂ». d�Y|¿ {ÂmÁ �Y{ ÊÀ » ¥ÔfyY ­|¿ÂÌa Ã�Z�yZ� �{ �¸¯ d�¸£ ��¿ �Y ZÅ ÄËZa ¾Ì] �Â¼n» �{.   

       �¸¯ �¼ne d�Y Ã|� Äf¨³ Ä¯ ½M º£�Ì¸�       �Â¿ Ä] Äf�]YÁ cZ^¯�» �{   ÄËZa  d�Y)2 (        �Y Ê¯Z/u �ËZ»�M ¾ËY �Y ¶�Zu lËZf¿
  ¹|�  Ê´f�]YÁd�Z^¿Y          ��¿ Z] Ä¯ {Â] ÄËZa �Â¿ Ä] �¸¯   ½Y�Z°¼Å Á ½ZË{Â^Æ]) 1 (Ê¿YÂz¼Å {�Y{  . ÊfyYÂ/À°Ë   �{ �/¸¯ d/�¸£ 

    ÉÁ� ­|¿ÂÌa Ã�Z�yZ�  Ä¼ÅÄËZa  ZÅ  |ÅZ� �Z¼Ìe �{ Äf°¿ ¾ËY |ËR» , Yd�Ä] �¸¯ �¼ne Ä¯  ÄËZa �Â¿ {�Y|¿ Ê´f�] .   Ä/mÂe Z/]
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  ½{Â] ÓZ] Ä]  ÄËZa ÉÁ� ­|¿ÂÌa Ã�Z�yZ� �{ �¸¯ d�¸£ ÊWY�°] ÄnÌf¿ ¾ËY    {Â/� Ê/» ¶/�Zu  Ä/¯  Ê/WY�°]   �{ Ê/¼¯ ½YÂ/e 
       ­|¿ÂÌa Ä] �¸¯ µZ¬f¿Y �Y É�Ì³Â¸m     É�Â� ÉÓZ] sÂ�� �{{�Y{ .        ÄËZa ,­|¿ÂÌa Ã�Z�yZ� �{ �¸¯ d�¸£ �Z�Y�] [MÂ/¼Ì· 

    � {Á|u Ze {Â] Äf�¿YÂe       |ËZ¼¿ d ¿Z¼» ­|¿ÂÌa �{ �¸¯ º¯Y�e �Y É{ZË .      d/ve Ä/¯ d¨³ ½YÂe Ê» Ê¸¯ É�Ì³ ÄnÌf¿ ½YÂÀ� Ä]
|Àf�Å �Y{�Ây�] ÂÀÌ¯ Ê´¿�Z¿ É�Â� Ä] ¶¼ve LZ¬·Y �{ Ê]Ây ½YÂe �Y ÊWY�°] É{Á|u Ze Á [MÂ¼Ì· ,�ËZ»�M ¾ËY �ËY��.  
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Abstract 

 This study was conducted to evaluate the effect of salinity on concentration of Potassium (K), 
Sodium (Na) and Chloride (Cl) ions, in kinnow mandarin budded on four citrus rootstocks, 
Bakraii  (mandarin x  sweet lime), Volcameriana, Sour orange and Mexican lime in a glasshouse, 
using a randomized completely design with factorial arrangement and four replications. Results 
showed that rootstocks had grate effect on concentration of ions in scion. Concentration and 
distribution of ions were significantly varied in control and other treatments. Salinity increased 
Na and Cl ions in shoots and roots, but the rate of increase varied among rootstocks and 
treatments. Lowest concentration of Na and Cl ions were in shoot of scion on Mexican lime. 
Under salinity stress K concentration decreased in shoots of scion on Volkamerina and increased 
it on other rootstocks. General concluded that under the condition of experiment, Mexican lime 
and to some extend Bakraii could induce salinity resistance in Kinnow mandarin scion. 

  


