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¾Ì�Ì�¸¯  ¦¸fz» ÉZÅ�{ Z] Ä¿YÂm �Z¼Ìe ªË�� �Y ÊÀÌ»� \Ì� ÉZÆ»�Â»Á�¯ É�Z� ¦�Z�»  
  

 Êvf§ �ZÀÆ�)1 ( ZvÌ�» �Á�Ì�,)2( Ã|ÀÅZÀa �]Zm ,)3(  
1� [MÁ|¿ZÌ» |uYÁ {Y�M ÃZ´�¿Y{ ��|» 2 � �Ë�^e ÃZ´�¿Y{ {Zf�Y 3 ��Ë�^e ÃZ´�¿Y{ {Zf�Y   

  
¦�Z�» �Â�À» Ä] ªÌ¬ve ¾ËY�Z�¹Á�Â»Á�¯ É|ÌWÂ¸bË{ ÉZÅ solanum commersonii 2x(2EBN) |ÌWÂ¸bË�e |Ë�^ÌÅ Á

(S.acaule × S.phureja) 3X (2EBN)�ZÆq Á�Y�°e Ä� Z] Ê§{Z�e Ô»Z¯ s�� \·Z« �{ ¶Ë�Âf¯Z§ �ËZ»�M c�Â� Ä]
�Âf¯Z§)½Z»� c|»Á ¾Ì�Ì�¸¯ d�¸£, Ä¿YÂm,`ÌeÂ¿�(d§�³ ¹Zn¿Y.» Ã�Y|¿Y Z] ½ZÅZÌ³ Y|f]Y�� �Y | ] ,Ã{�ÁM d�|] Y� \�ZÀ

d�¸£ Z] ,¹Â� Á ¹Á{ Á µÁY Ä¿YÂm É�Y{�]ÉZÅ5/0,1Á5/1c|» Ä] ,¾Ì�Ì�¸¯ |��{24Á48|¿|� �Z¼Ìe d�Z�.�b�
ÄËÓ É|ÌWÂ¸a t�� ¾ÌÌ e dÆm ,Ã|� �Z¼Ìe Ä¿YÂm �Y ¶�Zu ÉZÅ ÄyZ�L1|¿|� Ê���].�Y Ê°qÂ¯ Ä �«�Z¯ ¾ËY ÉY�]

±�] Ê¿Zfve ¹�|ÌaYd�ÔaÁ�¸¯ {Y| e Á Y|m|� ��Z¼� ½M Ä¿�Á� ÉZÅ µÂ¸� ÉZÅ.ÉZÅ�Âf¯Z§ , Ä¯ {Y{ ½Z�¿ Ä¸�Zu lËZf¿
ÊÀ » �ÌiPe Ê���] {�Â»¦�Z�» ÉÁ� É�Y{|¿Y Äf�Y{ Ê»�Â»Á�¯ É�Z�.Z]|ÌWÂ¸bË�e |Ë�^ÌÅ84/34Z] µÁY Ä¿YÂm ,|��{99/45

d�¸£ �{ ¾Ì�Ì�¸¯, |��{5/1Z] |��{8/35½Z»� c|» Á |��{48Z�Z] d�98/33|¿Y Ã{Â] sÂ�� ¾Ë�fÆ] |��{.¾Ì] Z»Y
ÊÀ » ¶]Z¬f» cY�iY ZÅ�Âf¯Z§d�Y|¿ {ÂmÁ É�Y{.

Ä»|¬»:
Ê�Y�� ÊÀÌ»� \Ì�solanum tuberosom L.(2n = 4x = 48) ¾f�Y{ ��¿ �Y Á d�Y ZÌ¿{ ºÆ» ÊËY~£ cÓÂ�v» �Y Ê°Ë

�Y{ ÉY Ã�ËÁ ÃZ´ËZm º�Ôa ¹�� �ÂÀe Á Ê�uÁ ½Y|¿ÁZ�ËÂyÉ�Z¼Ì] �YÂ¿Y Ä] ¹ÁZ¬» ÉZÅ `ÌeÂ¿�,Ê�uÁ ÉZÅ Ä¿Â³ ½ZÌ» �{Á Äf
{�Y{ {ÂmÁ cZ§MÁ ZÅ.|ÀÅ{ µZ¬f¿Y Ê�Y�� ÉZÅ Ä¿Â³ Ä] Y� cZ¨� ¾ËY |¿�Y{ Ê � ½Y�´uÔ�Y Ä¯.±�Á{ �Y �a �Z¯ ¾ËY ÉY�]

Ê¬Ì¬u �~] �Y Ã{Z¨f�Y Z] É�Ì³)TPS(Ê«Ôe �Y ¶�Zu kZf¿ �b� Ã|Ì�� ��¿ {�Â» ÉZÅ `ÌeÂ¿� Ä]�Ìj°e Z] ��¿ {�Â» ÉZÅ
{{�³ Ê» dÌ^je Ê�ËÁ�.Y�Ë�Ä]d�Y �{Z» ÃZÌ³ ÄÌ^� Ð»Z¯ ½Â¸¯ �Å,�{Z¿ ÉZÅ �Æm ÉZÀjf�Y. Ä¸u�» �{ Ê�Z�Y ¶°�» Z»Y

Ê¿�YÂe {|� ½{Â] µ{ Z f»Z¿ , Ê�Y�� Á Ê�uÁ ÉZÅ Ä¿Â³ ¾Ì] É�Ì³ ±�Á{¹�b�Á|¿MEBN )(|�Z] Ê».Ê�Y�� ÉZÅ Ä¿Â³ �{
ÊÀÌ»� \Ì�4EBN=Ê»Ê�uÁ ÉZÅ Ä¿Â³ �f�Ì] Ä°Ì·Zu �{ |�Z]EBN|¿�Y{ É�e ¾ÌËZa. ¹�Ó É�Ì³ ±�Á{ dÆm ¾ËY�]ZÀ]

d�Y É�Z� ½Z�°ËEBNÉZÅ Ä¿Â³ É|ÌWÂ¸a t�� �ÅZ¯ ªË�� �Y ZË {Â� Ê» ¶¼� ªË�� Á{ �Y �Z¯ ¾ËY ÉY�] {�Ì³ c�Â�
Ê�uÁ ÉZÅ Ä¿Â³ É|ÌWÂ¸a t�� �ËY�§Y ZË ,Ê�uÁ ÉZÅ Ä¿Â³ Z] Ê«Ôe �b� Á Ê�Y��ÉZÅ Ä¿Â³ ÉZÅ|ÌWÂ¸aZÅ É{ Z] Ê«Ôe Á

Ê�Y��.|Ì·Âe ,É|ÌWÂ¸a t�� �ËY�§Y ÉZÆ�Á� �Y Á ZÅ |ÌWÂ¸aZÅ |Ì·Âe ,É|ÌWÂ¸a t�� �ÅZ¯ ÉZÆ�Á� Ä¸¼m �Y
ÉZÅ d»Z³n2) ( Carputo, et al., 2003ªË�� �Y Ê°ÌeZ»Â� É�Z� ¦�Z�» ZË,d§Z] d�¯ ªË�� �Y É�Z� ¦�Z�» ,In 

vivoºf�Ë�» �Z¼Ìe ÊÀ Ë|�Z] Ê» Ã|ÀÀ¯ ¦� Z�» {YÂ» Z] ÊÅZÌ³ ÉZÅ.É�Z� ¦�Z�» ÉÁ� Ä ·Z�» , ªÌ¬ve ¾ËY �{
|ÌWÂ¸bË�e |Ë�^ÌÅÁ Ê¿Â��»Z¯ ¹Â¿ÓÂ� Ä¿Â³ ÉZÆ»�Â»Á�¯)ZË�Â§ ¹Â¿ÓÂ� Á µÂ¯M ¹Â¿ÓÂ� Ê«Ôe �Y ¶�Zu(d§�³ c�Â�.Ä¯

|¿�Y{ ÉY Ã�ËÁ ÃZ´ËZm ÊuÔ�Y ÉZÅ Ä»Z¿�] �{.®Ë ½YÂÀ� Ä] Ê¿Â��»Z¯ ¹Â¿ÓÂ��{ ½Y|À^zË Á Z»�� Ä] d»ÁZ¬» ÉY�] µ|» ÃZÌ³
d�Y Ã|� Ê§� » ÊÀÌ»� \Ì� ÉZÅ Ä¿Â³ ¾Ì])Laferer et al,1999.(Ä] d»ÁZ¬» , Êf�Ë� ÉZÆ��f�Y Ä] d»ÁZ¬» ÃÁÔ ]

|�Z] Ê» ½M ÉZÆÌ³�ËÁ Ä¸¼m �Y ÊËZË�f¯Z] Ê³{�»�a Ä] d»ÁZ¬» Á ZË�Z¿�f·M É�Z¼Ì],ZÅ|eZ¼¿.Bomberg et al.1994).( Â�¹Â¿Ó
�Á�ËÁ Ä] d»ÁZ¬» ÉY�Y{ Á ®Ì»Â� É{ |ÌWÂ¸aY�fe ®Ë µÂ¯MX,YÊ¯Á{ |ÌWÁ�ËÁ Á ÊÀÌ»� \Ì� ±�] Ê³|ÌrÌa �Á�ËÁ ,
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|�Z] Ê» Ã|£ ½|�Watanabe et al,1991).(�ÌiPe ¾ÌÌ e �Â�À» Ä] , ªÌ¬ve ¾ËY , Ä¿Â³ Á{ ¾ËY dÌ¼ÅY Ä] ÄmÂe Z] ¾ËY�]ZÀ]
] �Z¼Ìe \�ZÀ» ½Z»� c|»Á d�¸£ , `ÌeÂ¿�|� Ê���] ,É�Z� ¦�Z�» ÉÁ� Ä¿YÂm dÌ «Â»Á ¾Ì�Ì�¸¯Z.

ZÆ�Á� Á {YÂ»
d§�³ ¹Zn¿Y �Ë�^e ÃZ´�¿Y{ É��ÁZ�¯ Ã|°�¿Y{ ½Á�eÂfÌ§ �{ �ËZ»�M ¾ËY.�Â¸z» �Y �f�] ÄÌÆe ÉY�]2:1Ã{Z¨f�Y dÌ·�a Ä] Ä�Z»

�Y ½ZÅZÌ³ ÄË~¤e ÉY�] Á |�µÂ¸v»|� Ã{Z¨f�Y |À¸³ÂÅ ÊËY~£.Z] ZÅ Ä¿YÂm �Z¼Ìe dÆm�Á� ®Ë ¾Ì�Ì�¸¯ µÂ¸v» �Y Ã{Z¨f�Y
Ä¿YÂm ÉÁ� ¾Ì�Ì�¸¯ µÂ¸v» Ä] Äf�£M Ä^Àa �b� Á Ã|� É�Y{�]�� ½ZÅZÌ³ ,�Z¼Ìe�Y ¶^«�Â�À» Ä] Á |� Ã{Y{ �Y�« Ê^¿Zm ÉZÅ

|� Ã|Ì�Âa 0Ô»Z¯ ®Ìf�Ôa Z] ½Y|¸³ , d]Â�� ¾Ì»Ze.¶v» Á Ã|� Äf�Y{�] ZÅ Ä¿YÂm ÉÁ� �Y ZÅ Ä^Àa �Z¼Ìe c|» ½ZËZa �Y | ]
|� Ã{Y{ Â�f�� ,¾Ì�Ì�¸¯ �iY ½{�¯ ¥���] �Â�À» Ä] ZÅ Ä¿YÂm.½{�] ¾Ì] �Y dÆm ,Ã|� �Z¼Ìe ÉZÅ Ä¿YÂm |�� c|» �{

|¿|� ¥~u Ã|� �Z¼Ìe ÉZÅ Ä¿YÂm �m Ê^¿Zm É ZÅ Ä¿YÂm Ä¼Å ,d]Z«�.Ê³�] Ä¿Â¼¿ ®Ë ÄyZ� �Å �Y ,ZÅ Ä¿YÂm |�� �Y �a
Y� ±�] Ê¿Zfve ¹�|ÌaY �Y ÉY Ä �« �b� Á Äf�Y{�]ÄËÓ É|ÌWÂ¸a t�� ,{�Z³ ÉZÆ·Â¸� ÉZÆf�ÔaÁ�¸¯ {Y| e ��Z¼� Z] Á ÄÌÆe 

L1|� ¾ÌÌ e.É|ÌWÂ¸bË{ d·Zu �{11Ê·Y15|ÌWÂ¸bË�e �{ ,d�ÔaÁ�¸¯16Ê·Y18|ÌWÂ¸aY�fe d·Zu �{ Á19Ê·Y25Ê» {|�
|�Z].|]ZË Ê» �ËY�§Y É�Y{ ÊÀ » �Â� Ä] d�ÔaÁ�¸¯ {Y| e �eÓZ] ÉZÅ|ÌWÂ¸a �{.

lËZf¿
lËZf¿¶�Zud�¸£ Z] Ä¿YÂm �Z¼Ìe �Y�ZÆq ¾Ì] Ä¯ {Y{ ½Z�¿ ½M ÉZÆf�ÔaÁ�¸¯ {Y| e ��Z¼� Á ¾Ì�Ì�¸¯ ¦¸fz» ÉZÅ

ÊÀ » ¶]Z¬f» �iY ½Z»� Á d�¸£ ,Ä¿YÂm ,`ÌeÂ¿� �Âf¯Z§{�Y|¿ {ÂmÁ É�Y{.ÉÁ� ¶¬f�» �Â� Ä] ZÅ�Âf¯Z§ �´Ë{ c�Z^� Ä]
¦�Z�»Ê» �ÌiPe Ê»Á�Â»Á�¯ É�Z�iPe Á |¿�Y~³{�Y|¿ Ê�Zy |¿Á� �´Ë{ �Âf¯Z§ sÂ�� �{ �Âf¯Z§ �Å cY�Ì.¦�Z�» ½Y�Ì»

|ÌWÂ¸bË�e Ä¿Â³ �{ Ê»�Â»Á�¯ ½|�84/34Ê¿Â��»Z¯ ¹Â¿ÓÂ� Ä¿Â³ �{ Á |��{27Z] µÁY Ä¿YÂm {Â] |��{)9/45(Á |��{
¹Â� Ä¿YÂm Ä] �Â]�» ½M ½Y�Ì» ¾Ë�f¼¯)78/19(Ê» |��{�» �Â�Â» ¾ËY |�� Ê» ��¿ Ä] Ä¯ |�Z]Á ÊËZÆf¿Y dÌ^·Z£ Ä] �Â]

|�Z] ¹Â� Á ¹Á{ Ä¿YÂm Ä] d^�¿ µÁY Ä¿YÂm �{ �f�Ì] |�� dÌ·Z §.�Y|¬» ¾Ë�f�Ì]Ê³|� ¦�Z�»)80/35|��{(Ä] �Â]�»
d�¸£5/1Á |��{�Y|¬» ¾Ë�f¼¯½Md�¸£ Ä] �Â]�»5/0|��{ÊÀ Ë)73/26(Ê» |��{|�Z].cZ ·Z�» �Y ¶�Zu lËZf¿

ÉÁ� ½Y�Z°¼Å Á ¾Ì¸ÌmMÄ�¨À] ÊfÀË� ÃZÌ³)Ajalin,et al. 2001(Ê³|� ¦�Z�» Á ¾Ì�Ì�¸¯ d�¸£ ¾Ì] Ä¯ |¿Y{ ½Z�¿ �Ì¿ ,
{�Y{ {ÂmÁ É�Y{ ÊÀ » Á d^j» Ä�]Y� Ê»�Â»Á�¯.½Z»� c|» Á48d�Z�)É�Z� ¦�Z�» ¾Ì´¿ZÌ» Z]98/33|��{(Ä] d^�¿

½Z»� c|»24d�Z�)É�Z� ¦�Z�» ¾Ì´¿ZÌ» Z]87/27|��{(É�f�Ì] �ÌiPed�Y{.�f¿Z§ Á ¾ËZ» É{) De main and 

Fantes,. 1983(|Àf§�³ ÊÆ]Z�» ÄnÌf¿ ¾Ì�Ì�¸¯ Z] ÉY Ä¼·Á{ ¶¨¸§ �Z¼Ìe �{.Ê°ÌeZ»Â� É�Z� ¦�Z�» �Á� Ê¸¯ �Â�]
{�Y{ �] �{ É�f¼¯ ÄÀË�Å ZÆ�Á� �ËZ� Ä] d^�¿ ¾Ì�Ì�¸¯ �Y Ã{Z¨f�Y Z] ZÆ»�Â»Á�¯.d�ÔaÂeÁ�a kY�f»Y Á d§Z] d�¯ |À¿Z¼Å Á

Ô°�»{�Y|¿ Y� Ä¿Zz¸³ �Ìv» Ä] ,½|� ÄfaY{M c.d�Y �Ì³ d«Á Á ¶°�» �Á� ¾ËY Z»Y. 
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Doubling potato chromosome by treatment buds with different doze of Colchicines 
 

Abstract : 
     The aim of this research was to double the somatic chromosome number of solanum commersonii 
2x(2EBN) and triploid hybrid   (S.acaule × S.phureja) 3X (2EBN) by colchicine .This research was 
tested by using factorial experiment, based on completely randomized design. 
     at first, suitable plant material was obtained and pinched ,then  first , second and terth buds were 
treated with  colchicine solution ( %0.5, %1, %1.5 )  for 24 and 48 hours . chloroplast in stomata guard 
cells was counted to determine  ( L1 ), the results showed that triploid hybrid with (%34.84), first bud 
(%45.99), colchicine %1.5 (%35.8) and 48 hours (%33.98) were the best level, of factors. 

  


