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 o�Z« Ä] d^�¿ cZ^¯�» ¹Z«�Y d»ÁZ¬» Ê]ZË��YAlternaria alternata�Y Ã{Z¨f�Y Z]   
 RAPD - PCR  

  
 ½YÂ¯Z¯ Â°Ì¿ Ã|Ì�)1( Ã{Y� Ê¿Z»� Z�� |Ì¼u ,)1( É�ÅZ� ¾Ì�u ,)2( �Â�À» kZu [ZÆ� ,)1 ( |Ë�» �ZÆ] Á)1(  

1� ,½Y�Æe cZ¬Ì¬ve Á ¹Â¸� |uYÁ Ê»Ô�Y {Y�M ÃZ´�¿Y{ ,É��ÁZ�¯ Ã|°�¿Y{ 2���»Y� ,�Â�¯ cZ^¯�» cZ¬Ì¬ve Ä��Â»   
  

Ã|Ì°q  
�³�Z¼Ì]Alternaria alternataÃÂÆ« Ä°· É�Z¼Ì] h�Z] Ä¯ {�Y{ Ê¨¸fz» ÉZÅ `ÌeÂeZa cZ^¯�» �{Ê´¿�Z¿ �{ ÉY,ZÅ¥Y� �{ Ê³�] Ä°·

Á� ÃZÌ� Ê³|Ì�Âa Á ½Â¼·Ê» d�Y{�] �Y �a ÉZÅ ÃÂÌ» É{Â�.ÃÂÆ« Ä°· É�Z¼Ì]Ê°Ë cZ^¯�» ÊËZË�Z¿�f·M ÉYÉ�Z¼Ì] ¾Ë�f¼Æ» �YÉZÅ
Ê» ½Y�ËY Á ½ZÆm ��Y�� �{ cZ^¯�»Ê» {�YÁ µÂ�v» ¾ËY Ä] ÊËÓZ] É{Z�f«Y c�Z�y Á |�Z]|À¯.Y|Ìa ÉY�] É{ZË� ÉZÆ�Ôe ½ÂÀ¯Ze

d�Y Ã|� ¹Zn¿Y cZ^¯�» ÉÁ� ZÅ É�Z¼Ì] ¾ËY Ä] d^�¿ d»ÁZ¬» ÉZÆ¿� ¾ÌÀr¼Å Á ¹ÁZ¬» ¹Z«�Y ½{�¯.�ÅÁ�a ¾ËY �{13º«� Á Ä¿Â³
�»¹Z¿ Ä] cZ^¯Ê´¿�Z¿ ,Â¸n¿Ze ÓÂÌÀÌ» ,Â¸n¿Ze Á|¿Ó�ÁY ÉZÅµZ¬e�a ,½Â�»Ze µZ¬e�a ,lÌa ,ÂÀÌ¯ ,½Âq�Â§ ,Ê�¿ÂË ,Ê¸v» ,¾Ìf¿Z¼¸¯ ÉZÅ

®ÌÀ°e �Y Ã{Z¨f�Y Z] l¿�Z¿ Á ��e Â¼Ì· ,¾Ë�Ì� Â¼Ì· ,Ê¸v»RAPD-PCR|Àf§�³ �Y�« Ê���] {�Â».�Y ¶¯ É M ½Y É{ kY�zf�Y
f�Y Z] cZ^¯�» ÉZÆ³�]½Y�Z°¼Å Á ®Ì¸Ì°·Y{ �Á� �Y Ã{Z¨)2005(É|ÌeÂX¸¯Â¿Â´Ì·Y �³�Z£MÁ{ �Y Á |� ¹Zn¿YP12ÁAL13�Ìj°e ÉY�]

|� Ã{Z¨f�Y M ½Y É{ cZ �«.½Y�Z°¼Å Á ®Ì¸Ì¯Y{ ��Âe �³�Z£M Á{ ¾ËY)2005(½ZÌ» �Y492½� |Àf�¿YÂe Ä¯ |¿|� [Zzf¿Y �³�Z£M
¹Z«�Y �{ Y� É�Z¼Ì] ¾ËY Ä] d»ÁZ¬» Ä] �Â]�»|ÀÀ¯ �Ìj°e cZ^¯�».ÉZÅ Ã�Y|¿Y ÉY�Y{ �ËZ»�M ¾ËY �{ Ã|� �Ìj°e cZ �«125Ze �Z] d¨m

3200|¿{Â] �Z] d¨m.|¿Z] ®Ë l¿�Z¿ �{850�³�Z£M ��Âe �Z] d¨mP12|¿Z] ®Ë Á1250�³�Z£M ��Âe �Z] d¨mAL13|� �Ìj°e
�{ É|¿Z] Ä¿Â´rÌÅ ¹Z«�Y �´Ë{ �{ Ê·Á ,|�Z] Ê» d»ÁZ¬» ½� ½Z¼Å Ä¯|�¿ Ã|Ë{ ÊuYÂ¿ ¾ËY.�m Ä] ¹Z«�Y ¹Z¼e ÊËY�Ë�Z¼Ì] ½Â»�M �{

|¿{Y{ ½Z�¿ {Ây �Y Y� É�Z¼Ì] ºËÔ� �Y Ê¨¸fz» cZm�{ Á �Z�u É�Z¼Ì] Ä] d^�¿ ,l¿�Z¿.½Â»�M Á Ê·Â°·Â» �¯�Z» lËZf¿ Ä] ÄmÂe Z]
É�Z¼Ì]o�Z« �Y Ê�Z¿ É�Z¼Ì] Ä] d^�¿ l¿�Z¿ ÊËY�Alternaria alternata ÉY�Y{ Á ¹ÁZ¬»d»ÁZ¬» ½�)ZÅ�³�Z£M ��Âe Ã|� �Ìj°e(

Ê»Ê» �Z�u Ä¼Ì¿ ZË �Z�u É�Z¼Ì] ¾ËY Ä] d^�¿ ,Ê���] {�Â» cZ^¯�» ¹Z«�Y �´Ë{ Á |�Z]|À�Z].½� {ÂmÁ �Y ��Y�³ ¾Ì·ÁY ¾ËYÉZÅ
Ä] d»ÁZ¬»Alternaria alternatacZ^¯�» �{Ê» ½Y�ËY �{|�Z].

Ä»|¬»  
�Y �Ì] Ä¿ÓZ� |Ì·Âe Z] ½Y�ËY4|/�Z] Ê/» ½Z/Æm �{ cZ/^¯�» Ã|ÀÀ¯ |Ì·Âe ¾Ì¼f�Å ,cZ^¯�» �YÂ¿Y ¾e ½ÂÌ¸Ì».)É��ÁZ�/¯ {Z/Æm c�Y�Á

1385.(�³�Z¼Ì]Alternaria alternata Ê³�] Ä°· ,ZÅ Ê´¿�Z¿ �{ ÉY ÃÂÆ« Ä°· É�Z¼Ì] h�Z] Ä¯ {�Y{ Ê¨¸fz» ÉZÅ `ÌeÂeZa cZ^¯�» �{

Y{�] �Y | ] ÉZÅ ÃÂÌ» ÉÁ� ÃZÌ� Ê³|Ì�Âa Á ½Â¼· ¥Y� �{{Â� Ê» d�(Timmer et al., 2003). 

Ze Á ®/Ì¸Ì°·Y{ d/�Y Ã|/� ¹Z/n¿Y É�Z/¼Ì] ¾/ËY Ä] d^�¿ d»ÁZ¬» ÉZÆ¿� ¾ÌÀr¼Å Á ¹ÁZ¬» ¹Z«�Y ½{�¯ Y|Ìa ÉY�] É{ZË� ÉZÆ�Ôe ½ÂÀ¯
µZ� �{ ½Y�Z°¼Å2005�Á� �Y Ã{Z¨f�Y Z]RAPD-PCR�Y Ã{Z¨f�Y Z] Y� cZ^¯�» º«� ¾Ë|Àq Ê°Ìf¿� �ÂÀe492Z�e �³�Z£M{�Â/» Ê§{
|¿{Y{ �Y�« Ê���].¾Ìf¿Z/¼¸¯ �Y Ê/³�Á{ Ä/¯ |/¿{�¯ ½Z/Ì] Ä/¿Zz¸³ �{ ¹Z«�Y dÌ�Z�u Á d»ÁZ¬» ½Y�Ì» Z] Ê°Ìf¿� �ÂÀe ¾ËY Ä�ËZ¬» Z] ZÆ¿M

ÉZÅ�¼ËY�a ��Âe ½� ¾ËY Á |�Z] Ê» É�Z¼Ì] ¾ËY Ä] d»ÁZ¬» ½� ÉY�Y{P12 ÁAL13|�Z] Ê» �Ìj°e ¶]Z«)2005,Dalkilic et al.(
�Y ¥|Å�Á� Z/] �Â�/¯ cZ^¯�» ¦¸fz» ¹Z«�Y Ê°Ìf¿� �ÂÀe Ê���] �ÅÁ�a ¾ËY ¹Zn¿YRAPD-PCRÁ dÌ�Z�/u Ä/�]Y� Ê/���] Á

o�Z« Ä] d^�¿ ¹Z«�Y ¾ËY d»ÁZ¬»Alternaria alternata |�Z] Ê».
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ZÅ �Á� Á {YÂ»  
�Y �ÅÁ�a ¾ËY �{13¶»Z� cZ^¯�» º«�8Ê´¿�Z¿ º«�),Â¸n¿Z/e Á|/¿Ó�ÁY ,Â¸n¿Ze ÓÂÌÀÌ»Á Ê�/¿ÂË ,½Â/q�Â§ ,¾Ìf¿Z/¼¸¯ ,Â/ÀÌ¯,lÌa

Ê¸v»(,2µZ¬e�a º«�)Ê¸v» Á ½Â�»Ze(|� Ã{Z¨f�Y l¿�Z¿ Á ��e Â¼Ì· ,¾Ë�Ì�Â¼Ì·.µZ¼� �{ cZ^¯�» cZ¬Ì¬ve �¯�» �Y ¹Z«�Y ¾ËY Ä¼Å
|� ÄÌÆe �Â�¯ [ÂÀm Á.½ÂÌ�/¿Zb�Â� ½{�/¯ É�b/�Y �Á� �Y Ä/¿Zz¸³ �{ ¹Z«�Y dÌ�Z�u Ê���]Á ÊËY�Ë�Z¼Ì] ½Â»�M �{ÉÁ� �Âb/�Y

|� Ã{Z¨f�Y cZ^¯�» Ã�Ze ÉZÆ³�].¹Zn¿Y ÉY�]RAPD-PCR,½Y�Z/°¼Å Á ®/Ì¸Ì°·Y{ �Á� Z/] Ã{Z¨f/�Y {�Â/» ¹Z/«�Y Ã�Ze ÉZÆ³�] �YY|f]Y
DNA�³�Z£M Á{ �Y ZÆ¿M �ÂÀe Ê���] Á M ½Y É{ cZ �« �Ìj°e ÉY�] Á |� kY�zf�Y ¶¯P12ÁAL13É�Y�¼Ì¸a ÉY Ã�Ìn¿� �À¯YÁ �{

|� Ã{Z¨f�YDalkilik et al., 2005)(.

hv] Á lËZf¿  
|/¿{Y{ ½Z�¿ Y� É�Z¼Ì] ºWÔ� �Y Ê¨¸fz» cZm�{ Á �Z�u É�Z¼Ì] Ä] d^�¿ l¿�Z¿ L�m Ä] Ã{Z¨f�Y {�Â» ¹Z«�Y ¹Z¼e ÊËY�Ë�Z¼Ì] ½Â»�M �{.

¾Ì] cÁZ¨f» ÉZÅ Ã�Y|¿Y Z] M ½Y É{ cZ �« Ê·Â°·Â» �Á� �{125Ze3200Á{ �/�Âe ¹Z«�Y ¹Z¼e �{ �Z] d¨mÃ{Z¨f/�Y {�Â/» �³�Z/£M
|¿|� �Ìj°e.d/�Y|¿ {Â/mÁ ¹Z/«�Y �/´Ë{ �{ Ä¯ |� ¶Ì°�e Ê§Z�Y |¿Z] ®Ë ,©Â§ ÉZÅ�³�Z£M �Y ®Ë�Å Z] l¿�Z¿ º«� �{ Z»Y.�³�Z/£M �{

P12Ã�Y|¿Y Z] Ä �« ®Ë850�³�Z£M Z] Á �Z] d¨mAL13Ã�Y|/¿Y Z/] Ä �« ®Ë1250d/�Y{ {Â/mÁ.Á ®/Ì¸Ì°·Y{ ÉZ/Å�Z¯ �Z/�Y �/]
½Y�Z°¼Å)2005(|/ÀÀ¯ �/Ìj°e ½� ¾/ËY ÉY�Y{ Á ¹ÁZ¬» ¹Z«�Y �{ Y� ÊËZË�Z¿�f·M ÉZÆË�Z¼Ì] Ä] d»ÁZ¬» ½� |À¿YÂe Ê» �³�Z£M Á{ ¾ËY.Ã�Y|/¿Y

|�Z] Ê» �ÅÁ�a ¾ËY �{ Ã|� �Ìj°e cZ �« �]Y�] Á Ä]Z�» ¾Ì¬¬v» ¾ËY ��Âe Ã|� �¯} cZ �«.É�Z/¼Ì] ½Â/»�M �Y ¶�Zu lËZf¿ ¾ËY�]ZÀ]
Â» �Á� lËZf¿ Z] ÊËY��Z¼Ì] É�Z¼Ì] ¶»Z� o�Z« ÉZÅ ÄËY|m �Y ¹Y|¯ pÌÅ Z] Ä¿Zz¸³ �Á� �{ Ä¯ l¿�Z¿ º«� Á d�Y{ ¶»Z¯ d¬]Z�» Ê·Â°·

d/»ÁZ¬» ½� ½Z¼Å Ä¯ {Â] ¹Z«�Y �ËZ� Ä] d^�¿ Ê§Z�Y |¿Z] ®Ë ÉY�Y{ Ã{Z¨f�Y {�Â» ÉZÅ�³�Z£M �Y ®Ë�Å Z] Ê·Â°·Â» �Á� �{ {Â] Ã|�¿
|�Z] Ê» É�Z¼Ì] Ä] d^�¿.Ä] d»ÁZ¬» ½�½Z/Ì» �{ Á {Â/� Ê/» Ã{�/] g�Y Ä/] [Â/¸¤» ¶·M ®Ë ��Âe cZ^¯�» ÊËZË�Z¿�f·M ÉZÅ É�Z¼Ì]

{Â� Ê» Ã|Ë{ ½� ¾ËY c�|¿ Ä] É�Z¼Ì] ¾ËY ½Z]�Ì» ½ZÅZÌ³(Ling et al., 2000).¾Ìf¿Z/¼¸¯ º/«� Ê´¿�Z/¿ �Y É|Ë�^ÌÅ�{ ½ÂÀ¯Ze ½� ¾ËY
Ä] d^�¿Alternaria alternataÊ]Ô³ Á \Ì� ¹ÁZ¬» ¹Z«�Y �{ Ád�Y Ã|� Ã|Ë{ ZË�Z¿�f·M ÉZÅ Ä¿Â³ �´Ë{ Ä] d^�¿.�ÅÁ�a ¾ËY �{

|Ì�� cZ^iY Ä] ½ZÆm Á ½Y�ËY �{ �Z] ¾Ì·ÁY ÉY�] l¿�Z¿ ¹Z«�Y ½ZÌ» �{ ½� ¾ËY {ÂmÁ.�/j¯Y ÉY�/] Ä/ËZa ½YÂ/À� Ä/] l¿�Z/¿ Ä/°ÀËY Ä/] ÄmÂe Z]
¾ËY Ä] d»ÁZ¬» �^À» ½YÂÀ� Ä] ½YÂe Ê» ÃZÌ³ ¾ËY �Y ,{Â� Ê» Ã{Z¨f�Y cZ^¯�»¹ÁZ/¬» ¹Z/«�Y Ä/ÌÆe Á cZ/eZ^¿ sÔ/�Y ÉZ/Å�Z¯ �{ É�Z/¼Ì]

{�¯ Ã{Z¨f�Y.

�]ZÀ»  
,É��ÁZ�¯ {ZÆm c�Y�Á1385.Ê�Y�� µZ� É��ÁZ�¯ Ä»Z¿�Z»M86�1385Á É�/Ë� Ä/»Z¿�] Á s�/� d/¿ÁZ » cZ/�Ô�Y Á �Z/»M ¶/¯ Ã�Y{Y,

½Y�Æe,É��ÁZ�¯ {ZÆm c�Y�Á Ê¿Z^Ìf�a. 
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Evaluation of citrus cultivars resistance to Alternaria alternata, by RAPD-PCR 
 

Abstract 
Alternaria  alternata cause 3 distinct diseases of citrus , namely,  Alternaria brown spot of tangerines and 
their hybrids,Alternaria leaf spot of rough lemon,Alternaria black rot of fruit. 
Alternaria Brown spot diseases is one of the most important diseases of citrus in the world and also in Iran 
and causes serious economical losses in citrus industry. Resistance of citrus cultivars to the Alternaria 
diseases varies genetically. Investigating of genetic diversity with molecular markers can be useful for 
evaluation of resistance to Alternaria disease in citrus cultivars. In this study, 13 citrus species and cultivars 
including "Orlando tangelo, Minneola tangelo, Clementine mandarin, Fortune, Page mandarin, Unesi, Kino, 
Local tangerine, Thamson navel orange, Local orange, Sweet lemon, Key Lime and Sour orange were 
analyzed based on RAPD- PCR. Total DNA was extracted from leaves by Dalkilik et al. method and DNA 
fragments were amplified by RAPD-PCR using two single, 10mer oligonucleotide primers; AL13 and P12. 
These primers were selected by Dalkilic et al., (2005) from 492 primers that could amplify resistant gene in 
citrus cultivars. In this research, the sizes of amplified DNA differed from 125bp to 3200bp. In sour orange 
an 850bp fragment by P12 and a 1250bp fragment by AL13 primer were amplified and there wasn’t any 
band in these regions in other cultivars. In pathogenicity test, with the exception of sour orange, all citrus 
cultivars showed different rang of disease symptoms. Based on the result of molecular marker and 
pathogenicity test, sour orange is resistant to Alternaria alternata and has resistant gene (amplified by P12 
and AL13 primers) but other citrus cultivars are susceptible to this disease. This is the first report of resistant 
gene in citrus cultivars to Alternaria alternata from in iran. 
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