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Æm \Ì� Ê]Zzf¿Y ÃZeÂ¯Za ¹Z«�Y \Ì� ¥ZÅ kZf¿ �Y dÌ ¼m lÀa ÊÀË�³ �Ìa ­|Ì¨� Ä] ¶¼ve d
\Ì� Êv�� 

  
 É�Á�� ZÌ¿Â�)1( É�Zn¿ kZu ¾�u ,)2( ÊWZ�� |Ì � ,)3 ( Ã{Y� Ê¿Z»� Z��|Ì¼u Á)3(  

1� |��Y Ê�ZÀ��Z¯ ÉÂn�¿Y{  ,½Y�Æe {Y�M ÃZ´�¿Y{ ÊÅZÌ³ Ê�ZÀ� É�Z¼Ì]2� �~] Á µZÆ¿ sÔ�Y Ä��Â» Ê¿Z^£Z] �z] Ê¼¸� dXÌÅ Â�� 
 ,k�¯3 �Ê�ZÀ� É�Z¼Ì] �z] Ê¼¸� dXÌÅ Â�� ½Y�Æe {Y�M ÃZ´�¿Y{ É��ÁZ�¯ Ã|°�¿Y{   

  
 Êq�Z« �³ �Z¼Ì] Ä¸Ì�Á Ä] Ä¯ d�Y �Â�¯ �{ ÊnËY� �ZÌ�] É�Z¼Ì] \Ì� Êv�� ­|Ì¨�Podosphaera leucotricha 

{Â� Ê» {ZnËY .{�Y~³ Ê» �ÌiZe ½M É|À�a �Y�Z] Á ÃÂÌ» �ÅZ� ÉÁ� Á {Â� Ê» ½Zfy�{ ¦ � h�Z] É�Z¼Ì] ¾ËY . ÉZÅ ÃÂÌ»
Z�§Y Ã{�³ |Ë�^ÌÅ º«� ®Ë Á ,½ZÆ¨�Y ÊËZ]�» Á {Z]M µZ¼¯ Z�À» Z] ÊËZ]�» ,�ËY�M ,ÊfÀË� ¶»Z� \Ì� ÃZeÂ Z̄a |Ë�^ÌÅ ¹Z«�Y {Y�M Ê¿

 ½Zf�»� �yYÁY �{ ½{�¯ ½Á�f� �Y �a Á É�Ì³ �~] ÉZb�Y ½�{�Â¿ ¹Z¿ Ä] ÊeY{�YÁ1386|¿|� Äf�Z¯ ±��] ÉZÅ ½Y|¸³ �{  . �a
Å µZÆ¿Y{ Ä¿Zz¸³ �{ ÄÌ·ÁY |�� Á Ê¿� Ä¿YÂm �Y ��Âf» �Z¨e�Y Z] Z7 µZÆ¿Y{ �Y ÃZ» ¾Ë|Àq Á ¶¬fÀ» |Ë|m ÉZÅ ½Y|¸³ Ä] �f» Êf¿Z� 

|� d^«Y�» ZÅ .|Àf§�³ �Y�« \Ì� Êv�� ­|Ì¨� �Ì�Á Ä¸¼u dve Ê Ì^� �Â� Ä] {Ây |�� Ê� ZÅ µZÆ¿Y{ . µZÆ¿Y{ dÌ �Á
y c|� Á |� ¹Zn¿Y \e�» �Â� Ä] É�Y{�] d�Y{{ZË Á Ê���] Êv�� ­|Ì¨� {ÂmÁ ��¿ �Y ZÅ ¦¸fz» ÉZÅ ÃÁ�³ �{ c�Z�

|� Ã{Y{ Ã|� ¦Ë� e �Ìa �Y |¯ ZÅ `ÌeÂ¿� �Y ®Ë �Å Ä] Á É|À] Ä¬^� . ¾Ì´¿ZÌ» ,­|Ì¨� c�Z�y ÉZÅ|¯ ºfË�Z´· ¾Ì´¿ZÌ»
|� º�� Ä�Â]�» ÉZÅ�Y{Â¼¿ Á |� Ê���] Ã{Â·M Ä] º·Z� ÉZÅ ±�] d^�¿ ¾Ì´¿ZÌ» Á ZÅ µZÆ¿Y{ �Z¨e�Y . Ä] ÉZÅ Ã{Y{ �Z�Y�]

º«� kZf¿ ,Ã|»M d�{|¿{Y{ ½Z�¿ Y� Êv�� ­|Ì¨� Ä] c�Z�y ½Y�Ì» ¾Ë�f¼¯ Á{�Å ÊfÀË� º«� Á {Z]M µZ¼¯ Z�À» Z] ÊËZ]�»  . Á
 º·Z� ±�] d^�¿ ¾Ì´¿ZÌ» ¾Ë�f�Ì] Á Êv�� ­|Ì¨� c�Z�y ¾Ì´¿ZÌ» ¾Ë�f¼¯ Á Ê�Z¨e�Y ¾Ì´¿ZÌ» ¾Ë�f¼¯ ¾f�Y{ Z] ÊfÀË� º«�

|� [Zzf¿Y º«� ¾Ë�fÆ] ½YÂÀ� Ä].  
 É|Ì¸¯ cZ¼¸¯ :,¶¼ve ,\Ì� ,\Ì� Êv�� ­|Ì¨� Podosphaera leucotricha ÊËZ]�» ,ÊfÀË� ,�ËY�M,ÊÅZeÂ¯Za , 

ÉZb�Y ½�{�Â¿ ,{Z]M µZ¼¯ ÊËZ]�» ,½ZÆ¨�Y.  
  

Ä»|¬»  
 o�Z« Ä¸Ì�Á Ä] Ä¯ d�Y ÊnËY� É�Z¼Ì] \Ì� Êv�� ­|Ì¨� Podosphaera leucotricha{Â� Ê» {ZnËY  . É�Z¼Ì] ¾ËY

{�^] ¾Ì] �Y Y� É�~] ÉZÅ µZÆ¿ |¿YÂe Ê» . Y|Ìa |�Z] Äf�Y{ ¶»Z¯ dÌ¿Â�» Ä¯ Ê¼«� ½YÂe Ê¼¿ \Ì� Ã|� d�¯ ¹Z«�Y ¾Ì] �{
 {�ÁM d�{ Ä] [Zzf¿Y ªË�� �Y Y� ¹ÁZ¬» Ê¸Ìy  ¹Z«�Y ½YÂe Ê» Ê·Á ,{�¯) ,É|^Ì» É|¼v»�Ì»1382 .( ¾ËY Ä] d»ÁZ¬» diY�Á

Zf¿ ÉÁ� ¾Ë|·YÁ �iY Á {�Y|¿ {ÂmÁ ½M dÌ^·Z£ �] É|ÅZ� Á d�Y Ê¼¯ c�Â� Ä] É�Z¼Ì]d�Y ÄmÂe ¶]Z« �ZÌ�] k . ½YÂe Ê»
 {�¯ Ä^�Zv» kZf¿ �Y É{ZË� {Y| e Ê���] �Y Y� kZf¿ ­|Ì¨� Ä] d»ÁZ¬» ºÆ�) ,É|^Ì» É|¼v»�Ì»1382 .( ÉZÅ Ê]ZË��Y

 Ä¯ {Y{ ½Z�¿ k�¯ �ËY�� �{ ®Ë�Â·ÂÀ§ Á ®Ë�Â·Â§�»108 º¯ Ze |���a ÉZÅ ÃÁ�³ �{ Ê�ËÁ� cZÌ�Â�y ��¿ �Y \Ì� º«� 
Z�¿ É{ZË� �ÂÀe |��|ÀÅ{ Ê» ½)Hajnajari. 2005.( Á ÊËZ]�» ,ÊfÀË� |�� ¦Ì � ¹Z«�Y {Ây ÉZÅ Ê]ZË��Y Ä»Y{Y �{ ÉÁ

{�¯ [Zzf¿Y ÄËZa sÔ�Y Ä»Z¿�] �{ |·YÁ ½YÂÀ� Ä] Y� �ËY�M . É�Z¼Ì] Ä] ¹ÁZ¬» ÃZeÂ¯Za ÉZÅ ÄËZa �ÀË�³ �Â�y �{ ªÌ¬ve ¾ËY
d§�³ ¹Zn¿Y ¹Z«�Y ¾ËY {Y�M Ê¿Z�§Y Ã{�³ kZf¿ �Y ­|Ì¨� .  

YÂ»ZÅ �Á� Á {  
\Ì� ÃZeÂ¯Za ¹Z«�Y {Y�M Ê¿Z�§Y Ã{�³ �Á~])crab ( ¶»Z�»ÊËZ]�»« ,{Z]M µZ¼¯ Z�À» Z] »ÊËZ]�»« ,½ZÆ¨�Y Z�À» Z] » ,�ËY�M

»ÊfÀË�« ÉZb�Y ½�{�Â¿ º«� Á )Northern spy ( µZ� �{1386|¿|� d�¯ �ËZ»�M ¾ËY �{  . Ê�ËÁ� |�� Z] ¹Z«�Y ¾ËY
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¯Za Ê»Â] ÉZÅ ÄËZa ½YÂÀ� Ä] {Á|v» |¿|� Ã{Y{ �Ìz�e \�ZÀ» Ä¬�À» Ê°ÅM Á ¾Ì´À� ÉZÅ ­Zy Ä] ¶¼vf» Á ÃZeÂ) kZu
É�Zn¿ .1385 .(d§�³ ¹Zn¿Y Ê Ì^� �ËY�� �{ �Á~] Ê¿Y�~³ ½Zf�»� . �Y ¶�Zu ÉZÅ ÃÂÌ» �Y É�Ì³ �~] Ä] ¹Y|«Y �Z�Y ¾ËY �]

|Ë{�³ ©Â§ ÃZeÂ¯Za ¹Z«�Y �Y {Y�M Ê¿Z�§Y Ã{�³ . ¶Ì»ÂÀ] Z] ¶Ë�f�Y Á Â�f�� �Y �a �{ Á d�¯ ±��] ÉZÅ ½Y|¸³ �{ �Á~] ¾ËY Á
|¿|� ÊÅ{Z»�� Ê Ì^� �ËY�� .|Àf§ZË µZ¬f¿Y Ä¿Zz¸³ Ä] ZÅ ½Y|¸³ Z»�� ¶�§ ½ZËZa �{ . µZ� d�Æ^Ë{�Y �{1387 Ä¿YÂm �Y �a 

 �{ �^� ÉZÅ µZÆ¿Y{ {Y| e Á Ê���] Ê¿� Ä¿YÂm |��{ ,�Á~] Ê¿�5 \Ì� ¥ZÅ dÌ ¼m )Half sib (¶»Z� :»ÊËZ]�»  « Z] 
�À» ,{Z]M µZ¼¯Z»�ËY�M« ,»ÊfÀË�« ,»ÉZb�Y ½�{�Â¿« Á »ÊËZ]�»« �]Y�] \Ìe�e Ä]  ½ZÆ¨�YZ�À» Z] 11 ,14 ,37 ,42  Á 175 

|Àf§ZË µZ¬f¿Y{�¨À» ÉZÅ ½Y|¸³ Ä] |¿{Â] µZÆ¿Y{ .ÊËZ»{ Ã|� µ�fÀ¯ �ËY�� �{ |�� c|» µÂ� �{ Ã|»M d�{ Ä] kZf¿ ÉZÅ µZÆ¿Y{ 
◦ 1± ◦20 Ê Ì^� �Â� Ä] ,{Y�³ Êf¿Z�  É�Z¼Ì] ¾ËY Ä] d^�¿ ¹Z«�Y ¾ËY �À¯YÁ Á |Àf§�³ �Y�« \Ì� Êv�� ­|Ì¨� Ä¸¼u dve

|� Ê]ZË��Y Ê Ì^� �ËY�� �{ . |¿|� Ê]ZË��Y �Á� ¾ËY Ä] ¾Ì¬¬v» �´Ë{ ��Âe \Ì� Ä¿Â³ �Y É{ZË� ¹Z«�Y Ô^«)Sestras, 

2003 .(¿ Á |� É�Y{�] d�Y{{ZË Á Ê���] ­|Ì¨� {ÂmÁ ��¿ �Y Z^e�» ZÅ µZÆ¿Y{ dÌ �Á ÉZÅ|¯ Ê³{Â·M ½Y�Ì» Ä] d^�
|� Ã{Y{ Ã|� ¦Ë� e . Á ½M �Y ÊÀÌ´¿ZÌ» �b� ,|ËM�{ {|� c�Â� Ä] Á Ã|� µZ»�¿ ZÅ Ã{Y{ Ze Ã|� Äf§�³ ºfË�Z´· ZÅ|¯ ¾ËY �Y

|� ÄÌÆe Ä�Â]�» ÉZÅ �Y{Â¼¿ Á |� ÄÌÆe �Ì¿ Ã{Â·M Ä] º·Z� ±�] d^�¿ ¾Ì´¿ZÌ» Á º«� �Å �{ �Z¨e�Y ¾Ì´¿ZÌ» ¾ÌÀr¼Å.  
hv] Á lËZf¿   

 �Z�Y ¾ËY �] Á d^i c�Z�y c|� ¾ÌÌ e Ã|� ¦Ë� e �Ìa�Y µÁ|m ÉZÀ^» �] c�Z�y c|� �Y Ã|� É�ÁM �¼m ÉZÅ Ã{Y{
|¿|� ÊÅ{|¯ Á Äf§�³ �Y�« ¶¼ve t�� �Y ÃÁ�³ ®Ë �{ kZf¿ ¾ËY �Y ®Ë �Å . µZ»�¿ ZÅ Ã{Y{ Ze Ã|� Äf§�³ ºfË�Z´· ZÅ|¯ ¾ËY �Y

½M �Y ÊÀÌ´¿ZÌ» �b� ,|ËM�{ {|� c�Â� Ä] Á Ã|� Ã{Â·M Ä] º·Z� ±�] d^�¿ ¾Ì´¿ZÌ» Á º«� �Å �{ �Z¨e�Y ¾Ì´¿ZÌ» ¾ÌÀr¼Å Á 
|¿|� º�� Ä�Â]�» ÉZÅ �Y{Â¼¿ Á |� ÄÌÆe �Ì¿ . Êv�� ­|Ì¨� Ä] c�Z�y ½Y�Ì» ¾Ì´¿ZÌ» Ä¯ {Y{ ½Z�¿ Ã|»M d�{ Ä] lËZf¿

 �{ \Ì�»�ËY�M« , »ÊËZ]�»« , ½ZÆ¨�YZ�À» Z] »ÊËZ]�»« , {Z]M µZ¼¯Z�À» Z] »Zb�Y ½�{�Â¿É« Á »ÊfÀË�« \Ìe�e Ä] 
�]Y�]0,26 Á 0,29 Á 0,19 Á 0,27 Á 0,19{Â]  . Ä¯ {Y{ ½Z�¿ ZÅ Ê���]»ÊfÀË�« Á  »ÊËZ]�»« ¾Ë�f¼¯ Z] {Z]M µZ¼¯Z�À» Z] 

 ÃZeÂ¯Za d¨� Á �Z¨e�Y ¾Ì´¿ZÌ» ¾Ë�f¼¯ ¾f�Y{ Z] ÊfÀË� º«� Ê·Á |¿{Y{ ½Z�¿ Y� ­|Ì¨� Ä] ¶¼ve t�� ¾Ë�f�Ì] c�Z�y
¿ ¾Ë�f�Ì] Á Ê³|ÀÀ¯ ½ZÆ¨�Y ÊËZ]�» Á |� Ã{Y{ �Ìz�e º«� ¾Ë�fÆ] c�Z�y ½Y�Ì» ¾Ë�f¼¯ Á Ã{Â·M Ä] º·Z� ±�] d^�

d�Y{ Y� Êv�� ­|Ì¨� Ä] c�Z�y ¾Ë�f�Ì] .  
�]ZÀ»  
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½Y�ËY.31 Ze d�Æ^Ë{�Y 2{�y {Y .{ÔÌ» ½Zf��Z¼Ì] ÉZÅ �ËZ¼Å �¯�» .½Y�Æe  

2�É|^Ì» É|¼v»�Ì»  ,� .1382 .\Ì� ½Zfy�{ sÔ�Y ,Ê¿Z^£Z] �{ cZeZ^¿ sÔ�Y .½ZÆ¨�Y Êf À� ÃZ´�¿Y{ ÊÅZ´�¿Y{ {ZÆm .
224� .  

3- Hajnajari, H. 2005. Valutazione morfologica e fenotipica del germoplasma del melo in Iran. settimo 
convegno nazionale sulla biodiversità. Italia, Catania. 2 Aprile  30 Marzo  
4- Sestras, R. 2003. Response of several apple varieties to powdery mildew (Podosphaera 
leucotricha) attack in Central Transylvania conditions. Journal of Central European Agriculture, 
Vol. 4, No. 4, pp. 347-354, 8 ref.  
 

Prescreening of five populations of half sib hybrids in selected dwarf cultivars of apple  for 
tolerance to powdery mildew 

 
Abstract 
Powdery mildew is a common disease in apple causes by Podosphaera leucotricha. This disease 
weakens the trees and reduces marketability qualities. The open pollinated seeds of this dwarf hybrid 
cultivars like «Azayesh», «Morabbaei» of Esfehan origin, «Morabbaei» of Kamala bad origin, 
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«Zinati» and «Northern Spy» after sterilization and rinsing were planted in big pots. Seeds were 
vernalized at natural atmospheric conditions of Karaj 1n 2007, and were transferred in the greenhouse 
at the end of winter. After germination and primary growth in greenhouse, seedlings approximately 
7cm height were transplanted to the single pots and supervised them for a few months in new 
controlled conditions. Seedlings during period of growth were frequently attacked by powdery mildew 
and damages to the seedlings were evaluated regularly based on a predefined table of damage level. 
Consequently, damage severity was investigated in every population under test and we registered the 
attack damage in each genotype giving codes for classification. The data were normalized by 
logarithms, mean of seedlings height and mean of ratio of healthy leafs to damaged leafs were 
calculated and histograms were designed. According to the obtained data, 1 year old half sib hybrids 
of   «Morabbaei» Kamal abad and «Zinati» resulted as the most tolerant to powdery mildew. «Zinati» 
seedlings as less susceptible presenting high ratio of healthy leafs showed also the lowest mean height 
and resulted more dwarf compared to the seedlings of other cultivars.  
 
Key words: Apple, rootstock, Tolerance, Powdery mildew, dwarfism, Azayesh, Morabaei Esfehan, 
Morabaei Kamal  abad, Zinati, Northern Spy.  

  


