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|��Â¼Ì· Ê¿| » ��ZÀ� d�¸£ Á Ê�ËÁ�ÄËZa ÉÁ� ¾Ë�Ì�¾Ë�Ì�Â¼Ì· ¶»Z� ¦¸fz» ÉZÅ,ÊWY�°],Z¿ZË�»Z°·Á,Ê¸v» µZ¬e�a,
[M Â¼Ì·,cÁ�§ `Ë�³,Y�Z¯ Ê´¿�Z¿,¾Ìf¿Z¼¸¯ Ê´¿�Z¿,�Â�¯ [ÂÀm ­Zy ÉÁZu ÉZÆ¿Y|¸³ �{ ½Â^�Ì· Â¼Ì· Á)Ê°ÅM(,�{

·Z«d§�³ �Y�« Ê]ZË��Y {�Â» �Y�°e �ZÆq Z] Ê§{Z�e Ô»Z¯ s�� \.Ä¯ {Y{ ½Z�¿ lËZf¿ÄËZa �Â¿ Ä] Äf�] ­|¿ÂÌa |�� ½Y�Ì»
{Â] cÁZ¨f».d�Y{ �Y{ ÊÀ » ¥ÔfyY ÄËZa �Â¿ �ÌiZe dve ±�] ¶Ì§Á�¸¯ ½Y�Ì».��¿ �Y ¾ÌÀr¼Å�a Á ¥��» º¯ ��ZÀ� d�¸£
±�] ¥��»Ä] Äf�] ,ÄËZa �Â¿,À » ¥ÔfyY�Y{ ÊÉ|� Ã|ÅZ�».

Ä»|¬»  
Ä¿Â³ �Y É�ZÌ�] ÉY�]ÄËZa ,ÊÅZÌ³ ÉZÅÊ» ZÆ¿M ÉÁ� Ã|� |¿ÂÌa ½ZÅZÌ³ Ä¯ {�Y{ {ÂmÁ ÊËZÅ¶»YÂ� ,­Zy |�Z�»Z¿ �ËY�� |À¿YÂe

É�Z¼Ì]­Zy cZ§M Á Y�|Àf�Å ½Z�{Ây Ä�Ë� ÉÁ� Ä¯ Ê¿Z»� �Y �fÆ] ,Y� Ê¼Ì¸«Y |�Z�»Z¿ �ËY�� ZË Á É�,|ÀËZ¼¿ ¶¼ve.[Zzf¿Y
ZaÄËÊe�Zne ¹Z«�Y ¾Ë�fÆ] �Y ­|¿ÂÌa ¾ÌÀr¼Å Á \�ZÀ» ÉZÅ�Z³�Z�d»ÁZ¬» ,É|À�a�Y�Z] Á dÌ¨Ì¯ ,{�°¸¼� �Zv· �Y ÁÄ]

Ê¼Ì¸«Y |�Z�» Z¿ �ËY�� Z] �Z³�Z� Á ÊÅZÌ³ �Y�»Y Á cZ§M,[M Á ­Zyd�Y cZ^¯�» Ê¿Z^£Z] ¶WZ�» ¾Ë�f¼Æ» �Y Ê°Ë ,)2,1Á
3.(�Y Ê°Ë ¾Ë�Ì� Â¼Ì·cÓÂ�v»� É|Ì·ÂeÊ» ¹�Æm ½Zf��ÆÃ|¼� �z] Ä¯ |�Z]cZ£Z] �Y ÉY½Zf��Æ� ¾ËY{Ây Ä] Y�

d�Y Ã{Y{ �Z�fyY.{�Ì³ Ê» c�Â� ¦¸fz» ÉZÅ ÄËZa ÉÁ� |¿ÂÌa ZË Á Ä¼¸« ,�~] Ä¸Ì�Â] ÃZÌ³ ¾ËY {ZË{�Y.dÌ¼ÅY Ä] ÄmÂe Z]
�Â�¯ [ÂÀm cZ^¯�» d À� �{ µÂ�v» ¾ËYZÅ ÄËZa {�°¸¼� ÄÀÌ»� �{ Ê§Z¯ cZ�Ô�Y {Â^¼¯ Á,¦¸fz» É¾ËY �Y ¥|Å

�°� Ê���] ªÌ¬ve­|¿ÂÌa ¶¼ ·Y)¾Ë�Ì�Â¼Ì·(ÄËZa ÉÁ�Ä¬�À» \·Z£ ­Zy �{ ¦¸fz» ÉZÅcZÌ�Â�y Z] �Â�¯ [ÂÀm
Ê°ÅM ­Zyd�Y Ã{Â].
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Ô»Z¯ s�� \·Z« �{ �ËZ»�M ¾ËY�{ Ê§{Z�eÄ¿Zz¸³d§�³ c�Â�.�Â�À» ¾Ë|]ÉZÅ ÄËZa ÉÁ� ¾Ë�Ì�Â¼Ì· ­|¿ÂÌa
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Äq�Za�{ ­|¿ÂÌa Ä«Z� ��« ,ÉY10f¿Z�Ê±�] �{ ÄÀË�^� ½Y�Ì» Á �Ì·Â¯ Ä¸Ì�Á Ä] |¿ÂÌa ¶v» ÉÓZ] É�f»Ä] ­|¿ÂÌa ÉZÅ
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Ã�Y|¿Y µY|n¯Á�°Ì»|� É�Ì³.Ã�Z�� �Y Ã{Z¨f�Y Z]Ä¸ � �Á� Ä] ºË|� Á ºÌ�Zfa �Y|¬»ÊnÀ�Á,ÉÁ� ,¾ÅM ,ºË�ÌÀ» ,ºÌ�¸¯
�»|»M d�{ Ä] �f»Âf§Á�f°b�Y ÃZ´f�{ ��Âe �¨�§ �Y|¬» Á Ê¼eY [~m ÃZ´f�{ Ä¸Ì�Á Ä] �À´À» Á.

  

lËZf¿hv] Á   
¦¸fz» ÉZÅ ÄËZa ÉÁ� ¾Ë�Ì�Â¼Ì· É|�� cZÌ�Â�y

{Â] cÁZ¨f» ¦¸fz» ÉZÅ ÄËY ÉÁ� ¾Ë�Ì�Â¼Ì· É|�� cZÌ�Â�y.­|¿ÂÌa µÂ� ¾Ë�f�Ì])5/37�f¼Ìf¿Z�(¾Ë�Ì�Â¼Ì· ÄËZa ÉÁ�
M ¾Ë�f¼¯ Á½)6/8�f¼Ìf¿Z�(d�Y{ {ÂmÁ cÁ�§ `Ë�³ ÄËZa ÉÁ�.­|¿ÂÌa ��« ¾Ë�f�Ì])4/5�f» Ê¸Ì»(¾Ë�Ì� Â¼Ì· ÄËZa ÉÁ�

½M ¾Ë�f¼¯ Á)3�f» Ê¸Ì»({Â] ½Â^�Ì· Â¼Ì· ÄËZa ÉÁ�.{Â] cÁZ¨f» ¦¸fz» ÉZÅ ÄËZa ÉÁ� ­|¿ÂÌa ±�] �{ ¶Ì§Á�¸¯ ½Y�Ì»
¿ZË�»Z°·Á Á ÊWY�°] {�Â» �{ �m Ä] ZÆ¿M ¥ÔfyY ¾°Ì·{Â^¿ �Y{ ÊÀ » ,Y�Z¯ Ê´¿�Z¿ Z] Z.Ä] ½YÂe Ê» Y� ¶Ì§Á�¸¯ �Y|¬» �{ ¥ÔfyY

{Y{ d^�¿ ­|¿ÂÌa Ä] Ê¿| » ��ZÀ� µZ��Y Á [~m �{ ZÅ ÄËZa ¥ÔfyY.��Âe �Â�Â» ¾ËY)9(cZ^¯�» É|¿ÂÌa ¹Z«�Y �ËZ� �{ ,
d�Y Ã|� ��Y�³ �Ì¿.

¾Ë�Ì�Â¼Ì· �{ ¥��» º¯ ��ZÀ� d�¸£ �] ÄËZa �iY
¯ ��ZÀ� d�¸£d�Y{ �Y�« ÄËZa �Â¿ �ÌiZe dve c|� Ä] ­|¿ÂÌa �{ ¥��» º.ÄËZa �Â¿ �ÌiZe dve ­|¿ÂÌa �{ ¾ÅM ½Y�Ì»

d�Y{ �Y{ ÊÀ » ¥ÔfyY.¾Ë�Ì�Â¼Ì· ÄËZa ÉÁ� ­|¿ÂÌa �{ ½M ¾Ë�f¼¯ Á Z¿ZË�»Z°·Á ÄËZa ÉÁ� ­|¿ÂÌa �{ ÉÁ� ½Y�Ì» ¾Ë�eÓZ]
|� Ã|ÅZ�».¼Ì· ÉZÅ ÄËZa ÉÁ� ­|¿ÂÌa ¾Ì] Ä�]Y� ¾ËY �{¾Ë�Ì�Â,[M Â¼Ì·,½Â^�Ì· Â¼Ì·,µZ¬e�a,Y�Z¯ Ê´¿�Z¿,�Y ÊWY�°] Á

d�Y|¿ {ÂmÁ �Y{ ÊÀ » ¥ÔfyY ÉÁ� ½Y�Ì» ��¿.|Àf�Y{ �Y{ ÊÀ » �ÌiZe �Ì¿ ­|¿ÂÌa �{ {ÂmÂ» �» ½Y�Ì» �] ¦¸fz» ÉZÅ ÄËZa.
Z¿ZË�»Z°·Á ÉZÅ ÄËZa ÉÁ� ­|¿ÂÌa ¾Ì] �À´À» ½Y�Ì» Z] Ä�]Y� �{,ÊWY�°],Y�Z¯ Ê´¿�Z¿,cÁ�§ `Ë�³,¾Ìf¿Z¼¸¯,µZ¬e�a,Á

d�Y{ �Y{ ÊÀ » ¥ÔfyY ÄËZa �Â¿ �ÌiZe dve ­|¿ÂÌa �{ �] ½Y�Ì» Á |�¿ Ã|ÅZ�» �Y{ ÊÀ » ¥ÔfyY ½Â^�Ì·Â¼Ì·.
¾Ë�Ì�Â¼Ì· ­|¿ÂÌa �{ ¥��» �a ��ZÀ� ½Y�Ì» �] ÄËZa �iY

{Â] cÁZ¨f» ¾Ë�Ì�Â¼Ì· ­|¿ÂÌa �{ ¥��» �a ��ZÀ� ½Y�Ì» ÄËZa �Â¿ Ä] Äf�].ËZa�{ Y� c�Y ÊeÁZ¨f» �Ë{Z¬» ¦¸fz» ÉZÅ Ä
|Àf�Y{ {Ây ÉZÆ¯|¿ÂÌa.d�Y{ �Y�« ÄËZa �Â¿ �ÌiZe dve c|� Ä] �¨�§ ½Y�Ì».ÉZÅ ÄËZa ÉÁ� ­|¿ÂÌa ºÌ�Zfa ½Y�Ì» �{ ¥ÔfyY

{Â] �Y{ ÊÀ » |��{ ®Ë t�� �{ ¦¸fz».ÊÀ » |� �{ ®Ë t�� �{ ZÅ ÄËZa Ä¼Å ÉÁ� ­|¿ÂÌa �{ ºÌ�¸¯ ½Y�Ì» �{ ¥ÔfyY
Y{{Â] �.ÉZÅ ÄËZa ¾Ì] Ä�]Y� ¾ËY �{ Á {Â] ¥��» �a ��ZÀ� �ËZ� �Y �f¼¯ ­|¿ÂÌa ¹ÂË�ÌÀ» ½Y�Ì» �] ÄËZa �Â¿ �ÌiZe c|�

|� Ã|ÅZ�» É�f¼¯ cÁZ¨e ¦¸fz».¦¸fz» ÉZÅ ÄËZa ÉÁ� ­|¿ÂÌa �{ ½M ½Y�Ì» Ä¯ {Â] ºË|� Ã|� É�Ì³ Ã�Y|¿Y ��À� ¾Ë�yM
{Â] �Y{ ÊÀ » Ô»Z¯.

¸¯ É�Ì³ ÄnÌf¿ ½YÂÀ ]Ä¿Â³ ¾ËY Á {�Y{ ­|¿ÂÌa �{ Ê¿| » ��ZÀ� �Y|¬» Á |�� �{ É{ZË� �ÌiZe ÄËZa �Â¿ Ä¯ d¨³ ½YÂe Ê» Ê
®Ë Z] Ä�]Y� �{ Ê �« ��¿ �ZÆ�Y ¾°Ì· ,|�Z] Ê¿| » ��ZÀ� ¥��» Á ÄËZa �Â¿ [Zzf¿Y ÉY�] Ê]Ây ÉZ¼ÀÅY� |¿YÂe Ê» ZÆ�ÅÁ�a

d�Z¯ �ËY�� Ä] Ê´f�] �Zy ­|¿ÂÌa ®Ë Z] \Ì¯�e �{ �Zy ÄËZa�Â¿ ,{�Y{ c|» Ê¿ÓÂ� cZ�ËZ»�M Á ­Zy.
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Vegetative growth and mineral concentrations of sweet lime on diffrent rootstocks 
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Abstract 

Vegatative growth and mineral concentrations were studied in sweet lime budded on different citrus 
rootstocks including sweet lime, Mexican lime, Bakrei, volkameriana, sweet orange, grape fruit, kara 
mandarin, kelemantin mandarin and lisbon lemon in pots under calcarous soil conditions.The design 
of the experiment was a compeletly randomized with four replications. Results showed that vegetative 
growth of scion were significantly differ on different rootstocks. Leaf chlorophyl content  were differ 
on different rootstocks. Rootstocks had the significantly effect on concentertion of macro and micro 
elements in sweet lime scion. 

Key words: citrus rootstocks, sweet lime, mineral elements 


