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kZf¿ �ÀË�³ Á Ê]ZË��Y\Ì�  Ê�ÂÀ�» tÌ¬¸e ªË�� �Y Ä«Â� Ê³|Ì�Âa É�Z¼Ì] ¶»Z� Ä] ¶¼vf» 
½ZÅZÌ³ Êq�Z« �³ É�Z¼Ì] Ä] Phytophthora cactorum  

  
É�Á�� ZÌ¿Â�) 1(É�Zn¿ kZu ¾�u �f¯{ ,) 2(ÊWZ�� |Ì � �f¯{ ,) 3 ( ÁÃ{Y� Ê¿Z»� Z��|Ì¼u �f¯{) 4(  

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

½Y�Æe cZ¬Ì¬ve ¹Â¸�|uYÁ ,4� ½Y�Æe cZ¬Ì¬ve ¹Â¸�|uYÁ Ê»Ô�Y{Y�M ÃZ´�¿Y{ É��ÁZ�¯ Ã|°�¿Y{ Ê�ZÀ� É�Z¼Ì] �z] Ê¼¸� dXÌÅ Â��  
  

Ã|Ì°q  
Êy�] �{ Ä«Â� Ê³|Ì�Âa É�Z¼Ì] º¯Y�f» Á º¯Y�f» Ä¼Ì¿ cZ£Z] gY|uY �{ Ã|¼� cÔ°�» �Y lËY� ÊeY{�YÁ Ê�ËÁ� ÉZÅ ÄËZa 

{Á� Ê» �Z¼�] . �ÀË�³ ÉY�] Ê^�ZÀ» ®Ìf¿� �^À» �Â�¯ Ê¼Ì¸«Y �ËY�� Ä] ½Z¿M É�Z³�Z� Ä] ÄmÂe Z] \Ì� ÃZeÂ¯Za Ê»Â] ¹Z«�Y
|¿Á� Ê» �Z¼�] Ä«Â� Ê³|Ì�Âa É�Z¼Ì] Ä] µÂ^« ¶]Z« ¶¼ve t�� Z] ¹Z«�Y. k�¯ �{ \Ì� ¹Z«�Y Ê�ËY� Á Ê�ËÁ� cZ¨� 

 ½YÂÀ� Ä] ÉZb�Y ½�{�Â¿ ÊeY{�YÁ º«� Á ½ZÆ¨�Y Z�À» Z] ÊËZ]�» Á {Z]M µZ¼¯ Z�À» Z] ÊËZ]�» ,ÊfÀË� ,�ËY�M ¹Z«�Y Á |¿|� Ê���]
|¿|� [Zzf¿Y |·YÁ )kZu É�Zn¿ .1385 .(�~] Á É�ÁM �¼m ¹Z«�Y ¾ËY {Y�M Ê¿Z�§Y Ã{�³ �Y ¶�Zu |Ë�^ÌÅ ÉZÅ ÃÂÌ»|� É�Ì³ .

Ì§ o�Z« ÉZÅ �Â� É�ÁM �¼mf|� ¹Zn¿Y Y�Âf§Â .½Â»�M Ê�ËÁ� ÄËZa �] ÊËY�Ë�Z¼Ì] 1¹Y ¹–106d§�³ c�Â�  . �{ kZf¿ ÄÌ¸¯5 
|¿|� tÌ¬¸e Êq�Z« É�¯Zy �³�Z¼Ì] ¶»Z� Ä] Ä¿Zz¸³ �ËY�� �{ ,cÁZ¨f» Ê°Ìf¿� dÌ ¼m . Z] c�Z�y c|� ¾ÌÌ e µÁ|m

�] �{ É�Z¼Ì] Ã�ËÁ É�ÅZ� ºËÔ� Ä] ÄmÂe¹Y ¹Y ÄËZa Á kZf¿ �] ÃZ´�ËZ»�M Á Ä¿Zz¸³ �{ Ä«Z� Á ZÅ ±�106|� ¦Ë� e  . �Z�Y �]
 ÉZÅ dÌ ¼m �{ kZf¿ �Y ®Ë �Å c�Z�y c|� ¾ÌÌ e µÁ|m{Y�M Ê¿Z�§Y Ã{�³ c|� ��¿ �Y Á Ê]ZË��Y �ËZ»�M dve \Ì� 

 �{ Ä«Â� Ê³|Ì�Âa É�Z¼Ì] Ä] ¶¼ve6|¿|� ÊÅ{|¯ Á É|À] Ä¬^� ÃÁ�³  .Ë�^ÌÅ ÉZÅ `ÌeÂ¿� Ä] |Ë�^ÌÅ kZf¿ ,\Ì� ¥ZÅ |
 {Y�M Ê¿Z�§Y Ã{�³ ÉZÅ Ê«Ôe �Y ¶�Zu Ã|� ÄfyZÀ� É�{Z» ÉZÅ |·YÁ �Y Ã|»M d�{)Open pollinated ( Ê]Zzf¿Y ¹Z«�Y

|Àf�Å .c�Z�y c|� ¾Ì´¿ZÌ»¾°¿Y{ ½Â»�M �Z�Y�]  Á ÉZb�Y ½�{�Â¿ Á {Z]M µZ¼¯ ÊËZ]�» Á ½ZÆ¨�Y ÊËZ]�» ,�ËY�M ¹Z«�Y �{ 
 \Ìe�e Ä] ÊfÀË�0,52 Á 0,47 Á 0,49 Á 0,59 Á 0,30{Â]  Ä¯ »ÊfÀË� « Á º«� ¾Ë�e ¶¼vf»»ÉZb�Y ½�{�Â¿ « ¾Ë�e �Z�u

|� Ê]ZË��Y .|Àf�Y{ Y� ½|��^� |��{ ¾Ë�f�Ì] �ËY�M Á ½ZÆ¨�Y ÊËZ]�» ¹Z«�Y . ÊËZ]�» Á ÊfÀË� º«� kZf¿ {Y{ ½Z�¿ lËZf¿
¿{Â] dÌ ¼m ¾Ë�e ÃZeÂ¯Za ,�Z¨e�Y ¾Ë�f¼¯ ¾Ì´¿ZÌ» Z] ½ZÆ¨�Y| . Ä] º¯ �Z¨e�Y ,ÓZ] ½|��^� |��{ d¸� Ä] ½ZÆ¨�Y ÊËZ]�»

|� Ê]ZË��Y [Â¸�» ÃZeÂ¯Za ÄËZa º«� ½YÂÀ� ,{Y{ ½Z�¿ Ä«Â� Ê³|Ì�Âa Ä] �Ì¿ Ê^�ZÀ» ¶¼ve µZu ¾Ì� �{ . ÃZeÂ¯Za d¨� ½Âq
ve d¨� Ã|ÀÀ¯ ¶Ì¼°e Á d�Y É{ZË� �ZÌ�] dÌ¼ÅY �WZu º«� |�� µ�fÀ¯ ��¿ �Y \Ì� ÉZÅ ÄËZa �{ Ê³|ÀÀ¯ d�Y o�Z« Ä] ¶¼

,|�z^] É{ZË� cÂ« Ä¸�Zu lËZf¿ Ä] |¿YÂe Ê» ��¿ ¾ËY �Y . º«� Ä«Â� Ê³|Ì�Âa Ä] ¶¼ve Á Ê³|ÀÀ¯ ÃZeÂ¯Za d¨� Z] ÊfÀË� º«�
d�Y|¿ ÊËÓZ] ½|��^� |��{ Ê·Á |� Ê]ZË��Y Ê]Â¸�».  

  
Ä»|¬» 

] �Â¿ �Y \Ì� ½Zfy�{ ÉY�] �Â�¯ �{ Ã{Z¨f�Y {�Â» ÉZÅ ÄËZa ¾Ë�f�Ì] ��Zu µZu �{ Á Ê¼¯ �ÅZ¯ \mÂ» Ä¯ |Àf�Å É�~
|¿Â� Ê» µÂ�v» Ê¨Ì¯. |ÀÀ¯ Ê» {ZnËY {�°¸¼� t�� Á µÂ�v» dÌ¨Ì¯ �{ É{ZË� cÔ°�» ZÅ ÄËZa ¾ËY . ÉZÅ ÄËZa Êy�]

°Ìf¿� dÌ�Z�u ¶Ì·{ Ä] Ã�ËÁ cY�ZÌf»Y º£�Ì¸� �Â�¯ �{ lËY� Ê�ËÁ�Ê É�Z¼Ì] �ÂÌ� \mÂ»  �Â�¯ cZ£Z] �{ Ä«Â� Ê³|Ì�Âa 
|¿Y Ã|� .»Â] ¹Z«�Y|À�Z] ¶¼vf» kZf¿ |Ì·Âe dÆm Ê^�ZÀ» ¾Ë|·YÁ |À¿YÂe Ê» ÃZeÂ¯Za Ê . �ËY�� �{ ¹Z«�Y ¾ËY Ê�ËÁ� cZÌ�Â�y

 |¿|� Ê���] k�¯)É�Zn¿ kZu .1385  .(É�Z¼Ì]É�Z¼Ì] ¾Ë�f¼Æ» �Y Ê°Ë Ä«Â� ÊËY�f§ÂfÌ§ Ê³|Ì�Âa   �Å Ä¯ d�Y \Ì� ÉZÅ
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 Á ZÅ ½Zf�·ZÆ¿ �{ ½Zfy�{ Á ZÅ µZÆ¿ Ä] É{ZË� cY�Z�y Ä·Z� |À¯ Ê» {�YÁ cZ£Z])½Z°�Y .1378 .( |Ì·Âe ªÌ¬ve ¾ËY �{ Z» ¥|Å
 ZË ½� ¶»Zu \�ZÀ» |·YÁ ÊËZ�ZÀ� Á Ä«Â� Ê³|Ì�Âa Ê»Â] É�Z¼Ì] Ä] µÂ^« ¶]Z« ¶¼ve t�� Z] ÃZeÂ¯Za ¹Z«�Y �Y \Ì� ¥ZÅ kZf¿

d�Y É�Z¼Ì] ¾ËY Ä] ¶¼ve d¨� ÉZÅ ½� .  
  

�Á� Á {YÂ»ZÅ  
 Ê»Â] ¹Z«�Y»�ËY�M« ,»ÊfÀË�« ,»Z]�»ÊË « Á {Z]M µZ¼¯ Z�À» Z]»ÊËZ]�» « ÊeY{�YÁ º«� Á ½ZÆ¨�Y Z�À» Z]»ÉZb�Y ½�{�Â¿ « �Y | ]

|¿|� [Zzf¿Y |·YÁ ½YÂÀ� Ä] k�¯ {Z]M µZ¼¯ cZ¬Ì¬ve ÃZ´f�ËY �{ Ã|� ¹Zn¿Y ÉZÅ Ê]ZË��Y . ®Ë ©Â§ Ê]Zzf¿Y ÃZeÂ¯Za ¹Z«�Y �Y
Y Ã{�³�Y ¶�Zu ÃÂÌ» ½|Ìq Ä] ¹Y|«Y ZÅ ÃÂÌ» ½|Ì�� �Y ¶^« Äf¨Å ¢·Z] ½Zfy�{ �Y {Y�M Ê¿Z�§|� ¹Zn¿Y É�Ì³�~] Á |Ë{�³ . ¾ËY

|¿|¿Y�~³ Ê Ì^� �ËY�� �{ Y� ÊÅ{Z»�� Á d�¯ ±��] ÉZÅ ½Y|¸³ �{ Ä¿Y�y ½|� Ã{Z»M Z] �Á~] . cZÌ�Â�y º«� �Å ÉY�]
|� ¹Zn¿Y Ê���] ½�Á ,Ã�Y|¿Y ,²¿� |À¿Z» �Á~] Ê�ZÀ� ÃZÌ³. d�¯ �Y ¶^« º«� �Å �Y Ã{Âe �Å �{ �~] {Y| e �a ,|� ��Z¼� 

|� Ã{Âe �Å �{ ZÅ ½M ½|� �^� |��{ Ä^�Zv» Ä] ¹Y|«Y É�~] ÉZÅ µZÆ¿Y{ ��Z¼� Z] �Á~] ½|� �^� �Y.  |�� c|» µÂ� �{
|� É�Ì³{�Â¯� ZÅ µZÆ¿Y{ �Z¨e�Y º�À» ÉZÅ É�Y{�] d�Y{ZË Z] ZÅ µZÆ¿Y{ . Ä] ¹Y|«Y ,Ä¿Zz¸³ �{ ZÅ µZÆ¿Y{ �Y d^«Y�» Z] ½Z»�¼Å

�Z« ÉZÅ �Â� É�Z�Y|m,|� Y�f§ÂfÌ§ Êq ÄËY|m ÄÌÆe  Ä«Â� Ê³|Ì�Âa É�Z¼Ì] ¶»Z� Êq�Z« ÉZÅ)Phytophthora 

cactorum (Ã{Â¼¿ [Zzf¿Y Y� |¿{Â] ºy� ÉY�Y{ Ä«Â� d¼�« �{ Ä¯ Ê¿Zfy�{ ,Ã{Â·M ª�ZÀ» �Y, Y� dy�{ ÄÀe d�Âa Ê¼¯ 
|� É�Y{�] Ä¿Â¼¿ Ã{Â·M Á º·Z� d§Z] ¶�Z§ |u �Y Á Ã|Ì�Y�e .�Ìv» ÉÁ� Y� ZÅ Ä¿Â¼¿ Ê]Zzf¿Y d�¯  BNPRAH Ã{Y{ d�¯

|� . �Á� Z] É�Z�Y|m �Y �ahyphal tip culture|� É�Z� �·Zy  . \Ì� Ã|Ë�] ÉZÅ ÄyZ� ÉÁ� ÊËY� É�Z¼Ì] d�e
 ½Âe�» ²ÀÌ·Z» ÄËZa ,É�Z¼Ì] Ä] �Z�u106|� ¹Zn¿Y \Ì� ÃÂÌ» Á  . ÄÌÆe ÉY�],tÌ¬¸e ÄËZ» Ã{Y{ �Y�« c�} ÉZÅ �~] ÉÁ� o�Z« 

|� �Ìj°e Á Ã|� .ZaÄËZ» {�Y|¿Zf�Y �Á� Ä] Ä¿Zz¸³ �ËY�� �{ Ê]ZË��Y {�Â» ÉZÅ ÄË |� Ê¿� . �Á�Ê¿� ÄËZ» Ã{Z¨f�Y c�Â� Ä] 
ÄrÅZÌ³ ÉZa ­Zy �{ c�} Ã|� Ã�Ì¿Â¸¯ �~] �Y {Â] ZÅ . Ê���] Á �ËZ»�M dve ¹Z«�Y ÉZÅ µZÆ¿Y{ ÉÁ� c�Z�y ½Y�Ì» Ê���]

 ¹Zn¿Y ©Â§ ¹Z«�Y �Á~] �{ {ÂmÂ» ¶¼ve t�� Á dÌ�Z�u ½Y�Ì» �ÀË�³ Ä] ¹Y|«Y Á |�)selection ( ZË Á ¶¼vf» ÉZÅ µZÆ¿Y{
|� dÌ ¼m �Å �{ ¹ÁZ¬» . �Y | ] ZÅ ÄrÅZÌ³ �Ì» Á ±�» |��{4 ½{Zf§Y Á�§ Á ZÅ ±�] Ê³{�»�a Á |� Ê���] ÃZ» (collapse) 

 �Å c|» ¾ËY �{ ÃZÌ³ ½|� ®�y �^� dËZÆ¿ �{ Á ÃZÌ³3 |� É�Y{�] d�Y{{ZË �Z] ®Ë �Á� )Alexander & Stewart, 

2001.(   �{ Á Ê]ZË��Y �ËZ»�M dve \Ì� ¥ZÅ ÉZÅ dÌ ¼m �{ kZf¿ �Y ®Ë �Å c�Z�y c|�6 ��¿ �Y ¦¸fz» ÃÁ�³ 
|¿|� ÊÅ{|¯ Á É|À] Ä¬^� Ä«Â� Ê³|Ì�Âa É�Z¼Ì] Ä] ¶¼ve c|� . µZ»�¿ ZÅ Ã{Y{ Ze |� Äf§�³ ºfË�Z´· {ÂmÂ» ÉZÅ|¯ �Y

 º«� �Å ÉY�] ZÅ ºfË�Z´· �Y �b� Á |¿Â�M �Z�Y �] ¾°¿Y{ ½Â»�|� ÄÌÆe ÊÀÌ´¿ZÌ».  
  

hv] Á lËZf¿  
 \Ìe�e Ä] ÊfÀË� Á ÉZb�Y ½�{�Â¿ Á {Z]M µZ¼¯ ÊËZ]�» Á ½ZÆ¨�Y ÊËZ]�» ,�ËY�M ¹Z«�Y �{ c�Z�y c|� ¾Ì´¿ZÌ»0,52 Á 0,47 Á 

0,49 Á 0,59 Á 0,30{Â]  .\Ìe�e Ä] ©Â§ ¹Z«�Y �{ ½|� �^� |��{¹Z«�Y Ê»Z�Y  16,23 Á 20,38 Á 1,38 Á 13,71 Á 6,49{Â]  .
 \Ìe�e Ä] ©Â§ ¹Z«�Y �{ �Z¨e�Y ¾Ì´¿ZÌ»11,44 Á 6,1 Á 6,79 Á 9,49 Á 5,54{Â]  .»½ZÆ¨�Y ÊËZ]�» º«� « ½M �Y | ] Á»�ËY�M «

|Àf�Y{ Y� ½|� �^� |��{ ¾Ë�f�Ì] . º«�»ÊfÀË� « ½M �Y | ] Á»ÊËZ]�» « �Z¨e�Y ¾Ì´¿ZÌ» ¾Ë�f¼¯ ½ZÆ¨�Y)Ê³|ÀÀ¯ ÃZeÂ¯Za d¨� (
|Àf�Y{ Y� . º«�»ÊfÀË� « �^� |��{ º«� ¾ËY Ê·Á |� Ê]ZË��Y Ê]Â¸�» º«� Ä«Â� Ê³|Ì�Âa Ä] ¶¼ve Á Ê³|ÀÀ¯ ÃZeÂ¯Za d¨� Z]

d�Y|¿ ÊËÓZ] ½|� . º«�»ÊËZ]�» « Ê·Á d�Y{ Ä«Â� Ê³|Ì�Âa Ä] d^�¿ Ê]Ây ¶¼ve ºÅ ½ZÆ¨�Y»ÉZb�Y ½�{�Â¿ « �Z�u
|� Ê]ZË��Y.  
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Evaluation and selection tolerant seedlings to Phytophthora cactorum causal agent of 

crown rot by manufacturing plant inoculation to  apple seedlings 
 
Abstract 
Crown rot disease in some imported rootstocks is a common problem in intensive and semi-intensive 
orchards. Native dwarfing apple cultivars are precious genetic resources because of their adaptability 
to the Iranian pedoclimatic conditions for selection of tolerant genotypes resistant to crown rot.  
Vegetative and productive characters of apple cultivars were evaluated and Cultivars like Azayesh, 
Morabbaei Esfehan, Morabaei Kamal abad, Zinati and Northern Spy were selected as parents 
(Hajnajari, 1385). The open pollinated fruits and seeds were cultivated. We Collected Phytophthora 
strains. Pathogenicity test was effectuated on MM-106. All the obtained seedlings composed of 5 
different genetic populations were in inoculated in controlled conditions of isolated greenhouse. Table 
for defining damage severity was prepared according to the characteristic symptoms on leafs and 
stems in greenhouse and laboratory on hybrid seedlings and MM-106 stocks. According to the damage 
table every seedling was evaluated for the tolerance level to crown rot in all 5 populations and was 
classified by specific code within the 6 groups of susceptibility. «Morabbaei Esfehan» and « Azayesh» 
showed the most percentage of germination, but «Zinati» and «Morabbaei Esfehan» as the most 
dwarfing. «Morabbaei Esfehan» not only had the highest germinability but lower height and resulted 
as a dwarfing, furthermore was a favorite cultivar as the hybrids demonstrated acceptable tolerance to 
crown rot. «Zinati» descendents showed good dwarfness tolerance both to powdery mildew and crown 
rot but less germination capacity.   
  
Key words: Apple seedling stocks, Azayesh, Morabbaei Esfehan, Morabbaei Kamal bad, Zinati, 
Northern Spy, Tolerance to Crown Rot 
 

 


