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Ê°Ë�°» ÉÂ¼Ì· É{ZË{�Y�Ë� Ä�ËZ¬»(Citrus aurrantifolia)Ê¿Y�ËY ÉÂ¼Ì· Á   
 (Citrus latifolia) Ä�Ì� ½Á�{ �ËY�� �{ ÉY :ËÂ� Á É�ÁM�a ,�Y�¬f�Y¶ É�Z�  

  
Á É|Æfn» �³�¿Êvf§ |¼v»   

É��ÁZ�¯ É�Â·ÂÀ°eÂÌ] Ã|°�ÅÁ�a  

Ã|Ì°q
­Á�Zm É�Z¼Ì] Ä¯ ¾ËY Ä] ��¿É�Z¼Ì] �Y Ê°ËÁ d/�Y Ã|/� �/ÌyY ½ZÌ·Z/� �{ ½Zfy�{ ±�» h�Z] Ä¯ d�Y ��eÂ¼Ì· ºÆ» ÉZÅ

ÄËZa �Y Ã{Z¨f�Y ,É�Z¼Ì] ¾ËY Z] Ã��Z^» ÉY�] ¾°¼» ÃY� ¾Ë�fÆ]º·Z� Á ¹ÁZ¬» ¹Z«�Y Á ZÅÊ»Ã|/� �Ô/e ª/Ì¬ve ¾/ËY �{ Y~· ,|�Z]
|ËM d�|] ÃÂ^¿Y �Ìj°e dÆm Ê¿Y�ËY Á Ê°Ë�°» ÉÂ¼Ì· É{ZË{�Y�Ë� ¶°eÁ�a Ä¯ d�Y.Ä¿YÂm ,�Y�¬f�Y dÆmÊ^¿Zm Á ÊËZÆf¿Y ÉZÅ

ÄyZ�½Â»�ÂÅ ½Á|] ÄËZa d�¯ �Ìv» �{ Êv�� Ê¿Â¨�|� Á ��] �Y �a ½YÂm ÉZÅMS{Á|/u �Y �/a Á Ã|/� Ã{Y{ �Y�/«
30�20Y �Á�Ä¿YÂm |�� �ÄyZ��� ,ZÅ�Ì/v» Ä/] ,É�ÁM�/a ÉY�/] d�¯ �Ìv» ¾Ë�fÆ] Ä] Ê]ZÌf�{ dÆm Ã|� |Ì·Âe ÉZÅÉZ/Å

d�¯ MS Á DKW ºÌ�Àe ÁÃ|ÀÀ¯¶Ë�À] |��|¿|� ¶¬fÀ» ¾Ë�ÂaÂÀÌ»M.�ËZ»�MÔ»Z/¯ Ä/ËZa s�/� Z/] ¶/Ë�Âf¯Z§ \/·Z« �{ ,Z/Å
|Ë{�³ ¹Zn¿Y Ê§{Z�e.ÄyZ� {Y| e Ä] �Â]�» cZ�Ô�Y|Ë|m ÉZÅÃZ/» ®Ë ,Ä¿Â¼¿�Ë� �Å �{ ÄyZ� ¾Ë�e|À¸] µÂ� Á ±�] {Y| e ,
�¼m d�¯ �Y �a|Ë{�³ É�ÁM.¶ËÂ� dÆmÄyZ��Ë� É�Z�Ä�Ë� �Ìv» Ä] µZ¬f¿Y ÉY�] ZÅ�Y Ã{Z¨f/�Y Z/] É�´Ë{ �ËZ»�M ,ÊËY�

Ã|ÀÀ¯ ºÌ�ÀeÁ ¾ÌfÀËZ¯ |�� ÉZÅ¶Ë�À]¾Ë�ÂaÂÀÌ»MÄyZ��Ë� µÂ� Á |� ¹Zn¿YY�ËY Á Ê¯�°» ÉÂ¼Ì· ÉZÅµZ/¬f¿Y �Y |/ ] Á ¶/^« Ê¿
Ã�Y|¿Y �Ì¿|� É�Ì³.d�¯ �Ìv» Ä¯ {Y{ ½Z�¿ lËZf¿DKWd�¸£ Á2Ê¸Ì»¾Ë�Â/aÂÀÌ»M ¶Ë�À] �fÌ· �{ ¹�³(BAP)Ê»Z/¼e �{

Ã�Y|¿Y cZ¨�{Â] Â¼Ì· Á{ �Å É�ÁM�a dÆm �Ìv» ¾Ë�fÆ] ,Ã|� É�Ì³.¶/ËÂ� �ËZ»�M lËZf¿ÉÂ/¼Ì· Ä/¯ {Y{ ½Z�/¿ �/Ì¿ É�Z/�
µÂ� �ËY�§Y Ê¿Y�ËYÁ d�Y{ Ê°Ë�°» Z] Ä�ËZ¬» �{ É�f�Ì]5/0Ê¸Ì»¾Ë�Â/aÂÀÌ»M ¶/Ë�À] �/fÌ· �{ ¹�³(BAP)�ËY�/§Y d/Æm

{Â] \�ZÀ» Ä¿Â³ Á{ �Å µÂ�.
  

Ä»|¬»  
��eÂ¼Ì· ­Á�Zm É�Z¼Ì] (Witches’ Broom Disease of Lime) É�Z¼Ì] �Y Ê°ËÄ/¯ d�Y ��eÂ¼Ì· ­Z¿��y ÉZÅ h/�Z]

Ê» ½Zfy�{ ±�»{Â�.Ä] ÄmÂe Z]� t��,Ã{�YÁ c�Z�y ÄÀË�Å Á ½Y�ËY �{ ��eÂ¼Ì· d�¯ �Ë½Z/fy�{ ¶»Z¯ ¾f§� ¾Ì] �Y ��y
{�Y{ {ÂmÁ ��eÂ¼Ì·.ÄËZa �Y Ã{Z¨f�Y ,É�Z¼Ì] Z] Ã��Z^» ¾°¼» ÃY� ¾Ë�fÆ]Ê» º·Z� Á ¹ÁZ¬» ¹Z«�Y Á ZÅ|�Z].º/«� Z/ÆÀe ,½Â/À¯ Z/e

Ê¿Y�ËY ÉÂ¼Ì·(Citrus latifolia)Y Ã|� Ê§� » É�Z¼Ì] ¾ËY Ä] ¹ÁZ¬»d�.Ê/°Ë�°» ÉÂ¼Ì·)Citrus aurrantifolia(Ä/¿Â³ ,
d�Y É�Z¼Ì] ¾ËY Ä] �Z�u �ZÌ�] Ä¯ d�Y ��eÂ¼Ì· É�Zne.®Ìf¿� Ê�|ÀÆ» Á d§Z] d�¯)É�Â·ÂÀ°eÂÌ](Ê/»½YÂ/À ] |/¿YÂe

�Á� �Y Ê°Ë�Á� ¶¼°» Á ºÆ» ÉZÅ{�/Ì³�Y�« Ã{Z¨f/�Y {�Â» ��eÂ¼Ì· �{ ÊuÔ�Y µÁY|f» ÉZÅ.{�Â/» �{ Ê¯|/¿Y cZ/ ·Z�»
�d�Y Ã|� ¹Zn¿Y ½ZÅZÌ³ ¾ËY É{ZË{�Y�Ë.,µZj» ½YÂÀ� Ä]É{ZË{�Y�Ë�Citrus aurantifoliaÁ Citrus grandis�Y Ã{Z¨f/�Y Z]

Ä¿Â¼¿�Ë�ÄyZ��� ÉZÅd/�Y Ã|/»M d/�|] ¢·Z/] ½Z/fy�{ ÊËZ/Æf¿Y Á Ê^¿Z/m ÉZÅ(Al-Khayri and Al-Bahrany, 2001; 

Paudyal and Haq, 2000).Ìv» ,Ä¿Â¼¿�Ë� ÉZÅ�iYºÌ�Àe Á d�¯ �Ã|ÀÀ¯¾Ë�Ì/� Â/¼Ì· Ê/ËY�§Y�Ë� �/] |/�� ÉZ/Å(Citrus 

limetta Swing)d�Y Ã|� Ê���] �Ì¿),Ã{Y�Z�� Á ÉÂz�Ây1379.(Ä�Ì� ½Á�{ d�¯ ,¾ÌÀr¼ÅÄyZ��� ÉYÉ�Z/� ÉZ/Å
�Á�/ËÁ �Y|/Ë�^ÌÅKinnow(Citrus nobilis Lour× Citrus deliciosa Tenora) d�/¯ �Ì/v» �{MSZ/] ÃY�/¼Å1
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Ê¸Ì»�fÌ· �{ ¹�³2iPd�Y Äf§�Ë~a ¹Zn¿Y dÌ¬§Â» Z] d·Z» Ã�Z�� Á(Sharma et al., 2007).É{Z/Ë{�Y�Ë� ¾Ì/eÁ� Ä»Z¿�] ®Ë
½Â/¸¯ ª/Ë�� �Y �Â�/¯ �{ Â/¼Ì· cZ£Z] Ä �Âe �Ì¿ Á ÊÀË�´ËZm ÉY�] Y� ¹�Ó ÊÅZÌ³ {YÂ» É�iR» �Â�] d�¿YÂe |ÅYÂy Â¼Ì· �{

ÄËZa ¾Ë�f^�ZÀ» ½{�¯Zne ¹Z«�Y Á ZÅ|ËZ¼¿ ¾Ì»Ze É�.d�/¯ �{ º/«� �iÂ/» �/¬¿ Á ¦¸fz» ¹Z«�Y ¾Ì] ÊbÌeÂ¿� ÉZÆeÁZ¨e d¸� Ä]
Ê/¿Y�ËY ÉÂ/¼Ì· º/«� d/»ÁZ¬» Á ­Á�Z/m É�Z¼Ì] Ä] d^�¿ ��eÂ¼Ì· ¹ÁZ¬» Ô»Z¯ ¹Z«�Y ÊËZ�ZÀ� ¹|� Á ÊÅZÌ³ d§Z](Citrus 

latifolia),ËZ¬» Ê°Ë�°» ÉÂ¼Ì· Z] Á Ã|� Ê���] Ê¿Y�ËY ÉÂ¼Ì· É{ZË{�Y�Ë� Y~·d�Y Ã|� Ä�.
  

�Á� Á {YÂ» ZÅ  
±�] Á ZÅ�Zy É�Z�Y|m �Y �acZ �« Ä] Ä«Z� ��] Á ZÅ2�1Êf¿Z�Ä¿YÂm �Y É�f»ÄyZ/� Ê^¿Zm Á ÊËZÆf¿Y ÉZÅ,½YÂ/m ÉZ/Å

Ä¿Â¼¿�Ë�¶°·Y Z] ZÅ70%�°fËYÁ µÂ¸v» Á10%Á Ã|� Êv�� Ê¿Â¨�|�3|¿|� Äf�� ¶Ë�f�Y ��¬» [M Z] �Z].Ä/¿Â¼¿�Ë�Z/Å
d�¯ �Ìv» �{±Â°�Y Á ²Ì�Y�Â» ½Â»�ÂÅ ½Á|] ÄËZa(MS)ÉZ/»{ Z/] |/�� ®/«ZeY Ä] �b� ,Ã|� Ã{Y{ �Y�«2±22Á16

Á ÊËZÀ�Á� d�Z�8�Â¿ c|� Z] Ê°Ë�Ze d�Z�2500Ê» ¶¬fÀ» �¯Â·|¿Â�.{Á|u �Y �a30�20Ä/¿YÂm |/�� �Y �Á�,Z/Å
ÄyZ���,É�ÁM�a ÉY�] d�¯ �Ìv» ¾Ë�fÆ] Ä] Ê]ZÌf�{ dÆm Ã|� |Ì·Âe ÉZÅ�Ìv» Ä]d�¯ ÉZÅ MS Á DKW ºÌ�Àe ÁÃ|ÀÀ¯

¶Ë�À] |��d�¸£ Z] ¾Ë�ÂaÂÀÌ»MÉZÅ0,1,2Á4Ê¸Ì»�fÌ· �{ ¹�³|¿|� ¶¬fÀ» Ä¿Z³Y|m �ËZ»�M Á{ \·Z« �{.�Â/]�» cZ�Ô�Y
ÄyZ� {Y| e Ä]�/¼m d�¯ �Y �a ÃZ» Á{ Á ®Ë ,Ä¿Â¼¿�Ë� �Å �{ ÄyZ� ¾Ë�e|À¸] µÂ� Á ±�] {Y| e ,|Ë|m ÉZÅÉ�ÁM|/Ë{�³.
¶ËÂ� dÆmÄyZ��Ë� É�Z�Ä�Ë� �Ìv» Ä] µZ¬f¿Y ÉY�] ZÅ¶Ë�À] d�¸£ lÀa Z] É�´Ë{ �ËZ»�M ,ÊËY�d/�¸£ Ä/� Á ¾Ë�Â/aÂÀÌ»M

|� ¹Zn¿Y ¾ÌfÀËZ¯.�ËZ»�M Ä¼ÅZ] Ê§{Z�e Ô»Z¯ ÄËZa s�� Z] ¶Ë�Âf¯Z§ \·Z« �{ ZÅ5Ã{Y{ É�Z»M ¶Ì¸ve Á ÄË�ne Á Y�mY �Y�°eZÅ
¹�¿ ®¼¯ Ä]�Z»M �Y�§YÉSAS¾Ì´¿ZÌ» Ä�ËZ¬» Á|� ¹Zn¿Y ¾°¿Y{ ½Â»�M Z] ZÅ.ÄyZ��Ë� µÂ��Y ¶^« Ä¿Â³ Á{ �Å ÉZÅÄ/] µZ¬f¿Y

\Ìe�e1Á5/0Êf¿Z��f»Ã�Y|¿Y �Ì¿ d�¯ �Y �a ÃZ» ®Ë Á {Â]|� É�Ì³.
  

hv] Á lËZf¿
�ËZ»�M lËZf¿Z� {Y| e Ê¿Y�ËY �Â¿ Z] Ä�ËZ¬» �{ Ê°Ë�°» ÉÂ¼Ì· Ä¯ {Y{ ½Z�¿ É�ÁM�a ÉZÅÄyÉ�e|À¸] µÂ� ÉY�Y{ Ä¯ �f�Ì] ÉZÅ

Ê» |Ì·Âe ,|Àf�Å|À¯.d�¯ �Ìv»DKWd�¯ �Ìv» Z] Ä�ËZ¬» �{MSÃ�Y|¿Y cZ¨� Ê»Z¼e �{É�/fÆ] lËZ/f¿ ,Ã|/� É�/Ì³
{Y{ ½Z�¿.d�¸£2Ê¸Ì»¾Ë�ÂaÂÀÌ»M ¶Ë�À] �fÌ· �{ ¹�³(BAP)d�¯ �Ìv» �{DKWÄyZ� {Y| e ,±�/] Á Z/ÅÉ�f�/Ì] ÉZ/Å

{Â¼¿ |Ì·Âe)Y|mµÁ1Á2.(Ê» ��¿ Ä] Y~·d�¯ �Ìv» Ä¯ |��DKWZ]2Ê¸Ì»¶Ë�À] �fÌ· �{ ¹�³�Ì/v» ¾Ë�/fÆ] ,¾Ë�ÂaÂÀÌ»M
Â¼Ì· �Â¿ Á{ �Å É�ÁM�a ÉY�] d�¯|�Z].d�¸£ �ÌiZe¶Ë�À] ¦¸fz» ÉZÅ¾·Zf¨¿ ZË ¾ÌfÀËZ¯ Z] \Ì¯�e �{ ZË ÊËZÆÀe Ä] ¾Ë�ÂaÂÀÌ»M

É�ÁM�a �{ |Ì�Y ®Ìf�YCitrus aurantifoliaÁCitrus limetta Swingd�Y Ã|Ì�� cZ^iY Ä] �Ì¿),Ã{Y�Z�� Á ÉÂz�Ây
1379(Al-Khayri and Al-Bahrany, 2001;.ÄyZ� {Y| e|� �]Y�] Á{ d�¯ �Y ÃZ» Á{ d�~³ �Y �a ZÅ)¾Ì´¿Z/Ì»5Z/e6

Ä¿Â¼¿�Ë� �Å �{ ÄyZ�(±�] ��Ë� Z»Y�{ Ê¼Æ» �¿Z» ,Ê¿Y�ËY ÉÂ¼Ì· �Â�y Ä] Â¼Ì· Á{ �Å �{ ZÅ{Â/] Ä/ÅZ» Á{ d�¯YÁ.Y~/·
|� ¹Zn¿Y ÃZ» �Å d� ȲÁ.¶ËÂ� �ËZ»�M lËZf¿Ê°Ë�°» Z] Ä�ËZ¬» �{ É�f�Ì] µÂ� �ËY�§Y Ê¿Y�ËY ÉÂ¼Ì· Ä¯ {Y{ ½Z�¿ �Ì¿ É�Z�

{�Y{)8Ê¸Ì»Z] Ä�ËZ¬» �{ �f»3Ê¸Ì»�f».(d�¸£0Á5/0Ê¸Ì»Ê/À » cÁZ/¨e ¾ÌfÀËZ/¯ �/fÌ· �{ ¹�³Ä/°Ì·Zu �{ ,|Àf/�Y|¿ É�Y{
�¸£d5/0Ê¸Ì»¾Ë�ÂaÂÀÌ»M ¶Ë�À] �fÌ· �{ ¹�³(BAP)Ê/À » �ÌiZ/e ÉY�Y{ Â¼Ì· Á{ �Å µÂ� �ËY�§Y dÆm{Â/] �Y{.¾/ËY lËZ/f¿

d�¸£ |¿{Y{ ½Z�¿ Ä¯ d�Y Ê¿Y�v^·Y Á É�Ìz·Y lËZf¿ |ËÂ» �ËZ»�M¶Ë�À] ÉÓZ] ÉZÅÄyZ/� µÂ/� �ËY�§Y Ã|ÀÀ¯ �ZÆ» ¾Ë�ÂaÂÀÌ»M
d�Y.(Al-Khayri and Al-Bahrany, 2001)
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Micropropagation comparision of Citrus aurrantifolia and Citrus latifolia: Culture 

establishment, proliferation and shoot elongation 
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Abstract
Witches’ Broom Disease of Lime (WBDL) is the most dangerous lime disease that causes death of so 
many lime trees during recent years. Using resistant rootstocks and varieties is the best way for 
eliminating WBDL. The aim of this paper is comparing some steps of Citrus aurrantifolia and Citrus 
latifolia micropropagtaion. So, apical and nodal explants cultured in MS basal medium after surface 
sterilization. 20 to 30 days later, growing buds of two limes transferred to MS and DKW basal culture 
medium separately combined with different concentrations of 6-Banzylaminopourine (BAP) in two 
independent experiments to establish a proliferation medium. Number of new shoots per explant, leaf 
numbers and the longest shoot length per explant were evaluated one and two months after culture as 
proliferation parameters. For shoot elongation, another examination carried out by using different 
concentration of kinetin and BAP. Shoot length measured before and after examination. All the 
experiments conducted in factorial based on completely randomized design (CRD). Results showed 
that DKW combined with 2 mg.L-1 BAP was the best proliferation medium. One month was the best 
time for subculture and 0.5 mg.L-1 BAP was the best concentration for Shoot elongation in both limes 
while Persian lime had more high length than Mexican lime, significantly. 
 


