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­Zy ½{Â] Ê°ÅM �Y Ê�Z¿ ¾ÅM �Á�¸¯ Ä] \Ì�  Ê�ËÁ� ÉZÅ ÄËZa d»ÁZ¬» Ê]ZË��Y 
 

  
Ê«Z^·Y|^��Ì» Y�fÌ»  

k�¯ �~]Á µZÆ¿ ÄÌÆeÁ sÔ�Y Ê¿Z^£Z] cZ¬Ì¬ve �z]  
  

 dÌ�Z�uZËÁ d»ÁZ¬» ½Y�Ì» �{ Y� Ê¼Æ» �¬¿ \Ì� ÉZÅ ÄËZa|ÀÀ°Ì» Z¨ËY  ­Zy ½{Â] Ê°ÅM�Y Ê�Z¿ ¾ÅM �Á�¸¯ Ä] ZÅ ­|¿ÂÌa .
\Ì� Ê�ËÁ� ÉZÅ ÄËZa d»ÁZ¬» ½Y�Ì» ÉÁ��] Ê���] Á Ê]ZË��Y s�� ¾ËY ÉY�mY �Y ¥|Å Ê¸yY{ )�ËY�M( Êm�ZyÁ

B9,M26,M9, MM106d�Y ­Zy ½{Â] Ê°ÅM�Y Ê�Z¿ ¾ÅM �Á�¸¯ Ä] . �~]Á µZÆ¿Á cZ¬Ì¬ve Ä��Â» Ä���» �{ �ËZ»�M
� Ê� �{ ÉZÆ·Z1386Á 1387|Ë{�³ ¹Zn¿Y . Z]Á �Y�°e Ä� �{ Ê§{Z�e ÉZÆ¯Â¸] s�� \·Z«�{ cÔa dÌ¸b�Y �ËZ»�M É�Z»M µ|»

5Z] ÄËZa �ÅÁ ÄËZa4 �{ Ä¸�Y5 ®ÅM �Z¼Ìe) �Â¼n» �{300Ê�ËZ»�M Ä¿Â¼¿  ( {Â]. Á Ê¸�Y ¶»Z� \^Ì� Ê�ËÁ� ÉZÅ ÄËZa
 ­Zy �{ ®ÅM ¦¸fz» ÉZÅ|��{)%10,14,18,22,26 (»Z�¶ Ê��§ |¿{Â] �ËZ»�M. �Ìj°e �Y ¶�Zu Ä·Z�°Ë Ê�ËÁ� ÉZÅ µZÆ¿

|¿{Â] Ã|� �a Ê���] {�Â» ­ZyÁ Ê¿YÂÌu{Â¯Á ¾� Z] Ä¯ ÊËZÅ ½Y|¸³ �{ Ê�ËÁ� ªË�� �Y ZÅ Ä¼¸«. �¿ZË�YÁ �Y ¶�Zu lËZf¿
 �{ É�Y{ ÊÀ » �iY ZÆ¿M ¶]Z¬f» �iY Á ÄËZaÁ ­Zy �{ ®ÅM ¦¸fz» sÂ�� Ä¯ {Y{ ½Z�¿ �Ì·Z¿M)µZ¼fuY t�� �{5Á1% ( µZ� Á{ �Å

 d�Y Äf�Y{ Ê³�] ¦¸fz» ÉZÅ �f»Y�Za ÉÁ� �] �ËZ»�M .Ä¯ |¿{Y{ ½Z�¿ Ê´f�^¼Å cZ�ËZ»�M lËZf¿. Ä] dÌ�Z�u Ê¸¯ �Â�]
 ¶Ì§Á�¸¯  �Y|¬» �ÅZ¯ Z] ­Zy �{ ®ÅM �ËY�§Y�Y Ê�Z¿ ¾ÅM �Á�¸¯) �{ ¾ÅM d�¸£ �Y|¬» �{ �ÅZ¯ d¸� Ä] Ä�Ì¼Å Ä¿ Á

±�](Y� ¾ËY �{, d�Y Ã{Â] ÃY�¼Å ±�] �{ �{ ¶Ì§Á�¸¯ d�¸£ �Y|¬» ­Zy �{ ®ÅM |� �{ �ËY�§Y Z]  Ä¯|Ë{�³ Ã|ÅZ�» Ä�]
 \Ì� ÉZÅ ÄËZa ½YÂm ÉZÆ³�]MM106Á M26)�ËZ»�M µÁY µZ� �{( ÁB9,M9) �ËZ»�M ¹Á{ µZ� �{( ¾Ì] |À]ZÌÌ» �ÅZ¯

  Ä ·Z�» {�Â»  \Ì� Ê�ËÁ� ÉZÅ ÄËZaM26¶Ì§Á�¸¯ �Y �Y|¬» ¾Ë�eÓZ]  )���YSPAD( µZ� Á{ �Å �{ Y� �ËZ»�M ) µZ� �{
 �{ µÁY10 �{ ¹Á{ µZ� �{Á |��{14®ÅM|� �{  ( ÊÀ »Á Ê¨À» Ä�]Y� ®Ë �ËZ»�M µÁY µZ� �{Á ÄËZa ¾ËY �{ ZÆÀe,{Y{ ½Z�¿

�Y{) µZ¼fuY t�� �{5 (%|� Ã|ÅZ�» ­Zy �{ ®ÅM|��{ �ËY�§Y Z] ¾ÅM d�¸£ �Y|¬» �ÅZ¯ ¾Ì].  
  

Ä»|¬»  
Â·ÂË�Ì§ cÓÔfyY Ä] �Â]�» Ä¯ ¾ÅM �Á�¸¯ {ZnËY ÓÁY Ä¯ ÊËZÆ¯Zy �{ �f�Ì]{{�´Ì» Ê�Z¿ ��ZÀ� {Â^¼¯ �Y ½Y {Ây Ä¯ Ê°Ë�

{{�³ Ê» Ã|ÅZ�» |¿�Y{ Ê^�ZÀ»Z¿ ½Z¼fyZ�ZÌ¿ZiÁ|Àf�Å Ê°ÅM. ºf�Ì� Z] |À¿YÂe Ê» \Ì� ½Zfy�{ ÉZÅ ÄËZa Ä°ÀËY Ä] dËZÀ� Z]
f�Ì� �À¯YÁ dyZÀ�,|ÀÀ¯ Z¨ËY [M Á ÊËY~£ ��¸À� [~m �{ Y� Ê¸�Y �Àe {Ây ÊÅ{ Ä�Ë� �Zy ÄËZa Ä�Ë� ÊËY�mY º

|ËZ¼¿ Y� Ä��Z� ¾ËY Z] Ã��Z^»Á µ�fÀ¯,É�Ì´�Ìa Ä] ®¼¯ |¿YÂfÌ» \Ì� ½Zfy�{)½Y�Z°¼ÅÁ É|À¯1980.( |ÀËY�§ ¾Ë�f¼Æ» �fÀ�Âf§
 Ã|ÅZ�» Á|�Z] Ê» �fÀ�Âf§ ÉZÅ |ÀËY�§ Ã|ÀÀ¯ d¯�� Ä¿Y|´¿� ¾Ë�e É|Ì¸¯ ¶Ì§Á�¸¯Á|Å|Ì» w� ½ZÅZÌ³ �{ Ä  ̄d�Y ÊËZÌ¼Ì�ÂÌ]

] Z] Ä¯ d�Y Ã|� {Á|uZe Êfu ¶Ì§Á�¸¯ �Y|¬» ­Zy ½{Â] Ê°ÅM �Y Ê�Z¿ ¾ÅYM �Á�¸¯ �Á�6|]ZË Ê» �ÅZ¯ �Ì¿ |��{) É|¼uY
Ã{Y� ½Z�uYÁ1383  .( t�� ,ÊËY~£ ��ZÀ� [~m ½Y�Ì»�{ ­Zy �{ ®ÅM �ËY�§Y �iY ¾ÌÌ e Á Ê���] ¥|Å Z] ªÌ¬ve ¾ËY �{

�Z¿ ¾ÅM �Á�¸¯ Ä] \Ì� Ê�ËÁ� ÉZÅ ÄËZa dÌ�Z�u ½Y�Ì» ±�] ¶Ì§Á�¸¯Á{Â�Ì» Ã{� ¾Ì¼ze ­Zy ½{Â] Ê°ÅY �Y Ê  .  
  

�Á�Á{YÂ»  
\Ì� Ê�ËÁ� ÉZÅ ÄËZa d»ÁZ¬» ½Y�Ì» Ê���] Á Ê]ZË��Y �Â�À» Ä] Ê¸yY{ )�ËY�M( Êm�ZyÁB9,M26 M9, MM106 �{

 �Y �Â¼n»300Ê�ËZ»�M Ä¿Â¼¿)5ÄËZa *5­Zy �Â¿*4Ä¸�Y*3�Y�°e( ÉZÆ¯Â¸] \·Z« �{ cÔa dÌ¸b�Y É�Z»M s�� ®Ë �{
��» �{ Ê§{Z�e ÉZÆ·Z� Ê� �{ Á�~]Á µZÆ¿ Ä��Â» Ä�1386Á1387 ¾� ÉÁZu ÉZÆ¿Y|¸³�{ ��¿{�Â» ÉZÅ ÄËZa|Ë{�³ Ã{Z¨f�Y 
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��¿{�Â» ÉZÆ¯ZyÁ Ê¿YÂÌu{Â¯Á Ä�Z»Á)10,14,18¥22Á26®ÅM|��{ (|Àf§�³�Y�« Ê]ZË��Y {�Â»Á d�¯. ½Y�Ì» ¾ÌÌ e dÆm�{
�Á� Ä] ¶Ì§Á�¸¯ )SPAD( ¶Ì§Á�¸¯ ¾ÌÌ e�{Á lÀ� ¶Ì§Á�¸¯ ÃZ´f�{ �Ya,b,a+b �Y|¬» ¾ÌÌ e �{Á,É�f»Âf§Á�f°b�Y �Á� �Y

|Ë{�³ Ã{Z¨f�Y É�f»Âf§ ¹Z¨�Á� �Y �ZfaÂË�f¼Ì·Z°�Á� �Y�¨�§,µY|n¯ �Á� �Y c�Y.  
  

lËZf¿  
Ã|� É�Ì³ Ã�Y|¿Y ÉZÅ �f»Y�Za�{ É�Y{ ÊÀ » cZ§ÔfyY Ä¯ {Y{ ½Z�¿ �ËZ»�M µZ� Á{ �Å �{ �Ì·Z¿Y �¿ZË�YÁ lËZf¿) d�¸£

 t��Á ¶Ì§Á�¸¯,ÊËY~£��ZÀ�±�]( µZ¼fuY t�� �{1Á5 ÉZÅ|��{Z] ­Zy �·Zy�Âf¯Z§,ÄËZa �·Zy �Âf¯Z§ ÉY�] |� �{
d�Y Äf�Y{{ÂmÁ Á{�Å ¶]Z¬f» �iY Á ®ÅM ¦¸fz»)µÁ|m2Á1.( �{ ®ÅM |� �{ �ËY�§Y Z]  Ä¯{Y{ ½Z�¿ Ê¿ÂÌ��³� cZ^�Z

 \Ì� ÉZÅ ÄËZa ½YÂm ÉZÆ³�] �{ ¶Ì§Á�¸¯ d�¸£ �Y|¬» ­ZyMM106Á M26)�ËZ»�M µÁY µZ� �{( ÁB9,M9)  µZ� �{
�ËZ»�M ¹Á{(|À]ZÌÌ» �ÅZ¯.¶Ì§Á�¸¯ ¾Ì]  ¾Ì] Ê�y ½ÂÌ��³� ¾ÌÌ^e \Ë�� �ËZ»�M µÁY µZ� �{ Ä¯ É�Â�]  |��{ �ËY�§YZ]

 ÉY�] ­Zy �{ ®ÅMM26 ¶»Z�67/91+×39/8) Y=- **72/0  ( R2= ÉY�], MM106¶»Z�98/58+×47/3 )Y=- 

*29/0  ( R2= ÉY�] �ËZ»�Y ¹Á{ µZ��{ÁM9  63/0+×13/0) Y=- **66/0  ( R2=  ÉY�]ÁB9  ¶»Z� 85/0+×12/0) 

Y=-*30/0 ( R2= {Â].  Ä ·Z�» {�Â»  \Ì� Ê�ËÁ�  ÉZÅ ÄËZa ¾Ì]�{M26¶Ì§Á�¸¯ �Y �Y|¬» ¾Ë�eÓZ]  )���YSPAD(  Y�
 �ËZ»�M µZ� Á{ �Å �{} ÉÁZu ­Zy�{ µÁY µZ� �{10|��{)91/87  SPAD= ���Y(ÉÁZu ­Zy �{ ¹Á{ µZ� �{Á14 �{ 

®ÅM|�)77/49  SPAD=���Y( {�Y{ ÊÀ »Á Ê¨À» Ä�]Y� ®Ë �ËZ»�M µÁY µZ� �{ Á ÄËZa ¾ËY �{ ZÆÀe,{Y{ ½Z�¿ }
1/255+×459/16) Y=- *50/0 { ( R2= |� Ã|ÅZ�» ­Zy �{ ®ÅM|��{ �ËY�§Y Z] ±�]�{ ¾ÅM d�¸£ �Y|¬» �ÅZ¯ ¾Ì].  
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Characterization of the tolerance to iron chlorosis in different clonal apple rootstocks 
grown on different soil lime 
 
MITRA MIRABDOLBAGHI  
Horticulture Research Department Seed and Plant Improvement Institute, Karaj. Iran 
 
    Abstract 
 Apple rootstocks have a great role in influencing the tolerance or sensitivity of the scion 
cultivar to Fe- chlorosis induced by lime soil. The purpose of this investigation was to 
characterize the tolerance of different apple rootstocks to Fe- chlorosis induced by 
different percent of lime level in soil. The rootstocks studied included 
B9,M9,MM106,M26(foreign rootstocks)and Azayesh (native rootstock).The experiment 
was conducted in the field of Seed and Plant Institute of the years 2007&2008.The 
experiment design was split plot in base of complete block with 25 treatment and 
3replications(total 75 experimental units).The vegetative rootstocks were randomized to 
the main plot unit and 5level of lime soil(10,14,18,22,26%)were randomized to the 
subplot units. Young plants obtained from rooted cuttings were grown individually in 
plastic pots 40cm in diameter and 42cm in height, filled with sand, manure fertilizer and 
soil particles. The soil particles differed in percent of lime soil. Results obtained of S.O.V 
showed that the effect of lime level and rootstocks and interaction effect on different 
levels parameter was significant at 5&1%probability level for both year of experiment. 
results of examined correlation coefficient showed that in general susceptibility to Fe-
chlorosis induced by lime was inversely correlated with leaf chlorophyll, but not always 
with the Fe-content in young leaves. Also there were observed negative significant 
correlation  between increasing lime in soil and leaf chlorophyll content in young leaves 
of MM106 and M26in the first year of experiment),B9and M9rootstocks( in the second 
year of experiment, respectively.M26 showed the highest contain of leaf 
chlorophyll(SPAD-Value)in both year of experiment (in10%and14% of lime).however 
this survey indicated that only in M9 rootstock and in the first year of experiment there 
was a negative correlation between Fe-content in young leaves with increasing lime 
percent in soil. 
Keywords; Tolerance, lime soil, iron chlorosis, apple rootstocks   
 

  


