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Ä ·Z�» ½Â¸¯ Ê°Ìf¿�ÂfÌ� �ÂÀe ÉZq Ê]Zzf¿Y ÉZÅ) Camellia sinensis (½Y�ËY �{   
  

 É�Â�Z� Ä·Y tÌ]})1( É|¼v» Ä·Y|^� ,)2( ÉÂ¬¿ Z��|¼v» ,)3 (,®¸§ �Á�Â¯   Á�)1( 

1 �,�Â�¯ ÉZq cZ¬Ì¬ve �¯�» �~] Á µZÆ¿ ÄÌÆe Á sÔ�Y cZ¬Ì¬ve �z]  2�Á k�¯|uYÁ Ê»Ô�Y {Y�M ÃZ´�¿Y{   
3�Y�� ÃÁ�³ ½Y�Æe ÃZ´�¿Y{ Ê»Y{ Á Ê�Y�� ¹Â¸� Ã|°�¿Y{ cZeZ^¿ sÔ�Y Á d�  

  
½Â¸¯ Ê°Ìf¿�ÂfÌ� �ÂÀe Ä ·Z�» �Â�À» Ä]  ÉZq Ê]Zzf¿Y ÉZÅ) Camellia sinensis ( ÉÁ� Ê»Á�Â»Á�¯ cZ ·Z�» , ½Y�ËY �{ 
|� ¹Zn¿Y �YÂ°�Y �Á� Ä] ½Â¸¯ d¨Å .Â»Á�]Z¨·M�Y  dÌ^je µÂ¸v» �Y Á �Z¼Ìe �Ìa ½YÂÀ� Ä] ¾Ì·Zf¨¿ Ã|ÀÀ¯)�»�Z§ ( dÌ^je dÆm

Ä�Ë�  ®Ë�|Ë�¸¯|Ì�Y Ä¸Ì�Á Ä] �Ì·Á�|ÌÅ ¶¼� Á ZÅ1d§�³ c�Â� ¾Ì¸�¯ZeZ¼Å ½Á�ËM Âf�Y Ä¸Ì�Á Ä] É�Ì»M ²¿� Á µZ»�¿  . µÂ�
ºÅ Á É�»Á�f¿Z� �yZ� Á ÃZeÂ¯ Ä] |À¸] ÉÁ�Z] d^�¿ ,ÃZeÂ¯ ÉÁ�Z] µÂ� ,|À¸] ÉÁ�Z] µÂ� ,¹Á�Â»Á�¯ ¶¯  {Y| e ¾ÌÀq

¹Á�Â»Á�¯ �Y|¿Y ZÅÃ |¿|� É�Ì³ .`ÌeÂ¿� Ä¼Å �{ ¹Á�Â»Á�¯ {Y| e ZÅ  ZÅ30=n2{Â]  . Z] ¶Ë�Âf¯Z§ �ËZ»�M �Z�Y �] �¿ZË�YÁ ÄË�ne
 Z] ¹Á�Â»Á�¯ Á t�� d¨Å Z] `ÌeÂ¿� �Âf¯Z§ Á{15|� ¹Zn¿Y Ê§{Z�e 0Ô»Z¯ s�� \·Z« �{ �Y�°e Ä� �{ t��  . �Y ¶�Zu lËZf¿

`ÌeÂ¿� ¾Ì] Ä¯ {Y{ ½Z�¿ �¿ZË�YÁ ÄË�ne Á�¯ Á ZÅ¹Á�Â» Ê³�ËÁ ��¿ �Y ZÅ  ÉÁ�Z] µÂ� ,¹Á�Â»Á�¯ ¶¯ µÂ� ¶»Z� Ê»Á�Â»Á�¯ ÉZÅ
 µZ¼fuY t�� �{ É�Y{ ÊÀ » cÁZ¨e ÃZeÂ¯ ÉÁ�Z] µÂ� Á |À¸]1 % {�Y{ {ÂmÁ .Äf�{¾Ì´¿ZÌ» É|À] t�� �{ ¾°¿Y{ �Á� Ä] ZÅ

 µZ¼fuY5 % { Ä� �{  ÃZeÂ¯ ÉÁ�Z] µÂ� Á ¹Á�Â»Á�¯ ¶¯ µÂ� Ê³�ËÁ ��¿ �Y Y� ZÅ `ÌeÂ¿� �ZÆq �{ |À¸] ÉÁ�Z] µÂ� ��¿ �Y Á Äf�
{Y{ �Y�« Äf�{ .`ÌeÂ¿� ÉY Ä�Ây ÄË�ne �Y ¶�Zu lËZf¿ ª^��] |Àf§�³ �Y�« Äf�{ Ä� �{ ZÅ.  

  
Ä»|¬»  

    Á ¹Â¿� ¾ÌÌ eÁ Ê°Ìf¿�ÂfÌ� cZ ·Z�»   Ä¿Â³ Ê»Â¿� µÂ»�§   Ê�Z�Y ,ZÅ             Á Ê/°Ìf¿� cZ/ ·Z�»  ÉY�/] Ä/¸u�» ¾Ë�/e      ÃZ/Ì³ ÉÁ� ÊuÔ/�Y
Ê» |�Z])5 .( ÄmÂe Z] Ä¯ ¾ËY Ä] ÉÁ�½Â¸¯ ÉZq Ê]Zzf¿Y ÉZÅ) Camellia sinensis( ÄËZ¼f/�{ ½YÂÀ� Ä] Ä¯ ½Y�ËY �{ {ÂmÂ»    ÉZ/Å

  Ä»Z¿�] ÉY�] Ê°Ìf¿�    ÉZq ÊuÔ�Y ÉZÅ |Àf�Å ,       ½M ÊËZ�ZÀ� dÆm Ê°Ìf¿�ÂfÌ� cZ ·Z�» ½ÂÀ¯Ze          ¾ËY�]Z/À] d/�Y Ä/f§�´¿ c�Â/� ZÅ
         ̄ {Y| e ¾ÌÌ e ÉY�] Ê°Ìf¿�ÂfÌ� �Zv· �Y Ä¯ {�Y{ c�Á��¹Á�Â»Á�     cÁZ¨e ,É|ÌWÂ¸a t�� ,ZÅ      ¹Á�Â/»Á�¯ É�ZfyZ/� ÉZÅ      �Â/Àe ,Z/Å

|¿�Ì³�Y�« Ê���] {�Â» Ê°Ìf¿�ÂfÌ� .��Âe ÉZq�{ Ê»Á�Â»Á�¯ Ê���] ¾Ì·ÁYMorinaga  µZ� �{ ½Y�Z°¼Å Á 1929  Á |/� ¹Zn¿Y 
¹Á�Â»Á�¯ {Y| eÃZÌ³ ¾ËY ÉZÅ30=x2=n2   |� ��Y�³) �^À» �Y d�Y{�] 3 .(   /q �{ Ê»Á�Â/»Á�¯ ¶/»Z°e    Ä/¯ d/�Y Ã{Y{ ½Z�/¿ ÉZ

¹Á�Â»Á�¯ ,Ê¸¯ d·Zu�{  |Àf�Å ½�Z¬f» �Â¯ÂfÀÌ¯ dÌ «Â» Á Ê^�¿ µÂ� �Zv· �Y ZÅ)4 Á 6 .(  
  

�Á� Á {YÂ» ZÅ  
       ÉZq Ê]Zzf¿Y ½Â¸¯ d¨Å �Y ªÌ¬ve ¾ËY �{ )µÁ|m s�� Ä](|� Ã{Z¨f�Y Ê°Ìf¿�ÂfÌ� cZ ·Z�» ¹Zn¿Y dÆm  .ºf�Ë�»  ÉZ/Å  ÊËZ/Æf¿Y  �Y

½YÂm  Ä�Ë� ¾Ë�e    |� Y|m ZÅ¿|         d�Z� d�Å c|» Ä] ¾Ì·Zf¨¿Â»Á�] Z¨·M µÂ¸v» �{ Á Á  ÉZ»{ �{ 25Êf¿Z� Äm�{     |/Àf§�³ �Y�/« {Y�/³ .
ºf�Ë�»   c|» Ä] ÉÂ¿�Z¯ µÂ¸v»�{ ,ZÅ24 µZrzË �{ d�Z�  ½M �Y | ] Á dÌ^je   ®/Ì¸ÌeY ¶/°·Y �{70   µZ/rzË �{ |/��{   É�Y|/Æ ¿́

|¿|� .     ,Ä¿Â¼¿ ÄÌÆe ½Z»� �{     Ä¿Â¼¿ d§Z] ½{�¯ ¹�¿ �Â�À» Ä]    ,ZÅ    ®Ë�|Ë�¸¯ |Ì�Y �Y1     ÉZ»{ �{ µZ»�¿ C60   c|» Ä] 10 {Z¨f�Y Ä¬Ì«{ 
|� .   Ä�Ë� É�Ì»M ²¿� ÉY�] ÄqZÅ, ÉZ»{ �{ ¾Ì¸Ì�¯ZeZ¼Å ½Á�ËMÂf�Y Ê´¿� µÂ¸v»�Y C 35�30 c|» Ä] 16    |/� Ã{Z¨f/�Y  d�Z/� 
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)1 Á 2 .(     ,Ä¿Â¼¿ ÄÌÆe �Y �a  µÂ¸� ¾Ë�fÆ] �Y         Ê°Ë�Â·Â§�Â» cZ¨� Á |� É�Y{�] �°� É�Z§Zf» ÉZÅ ¹Á�Â»Á�¯     ¶»Z/� ½Â/¸¯�Å ÉZÅ
                   �Y�/§Y ¹�¿ ��Âe É�»Á�f¿Z� �yZ� Á ÃZeÂ¯ ÉÁ�Z] Ä] |À¸] ÉÁ�Z] d^�¿ ,ÃZeÂ¯ ÉÁ�Z] µÂ� ,|À¸] ÉÁ�Z] µÂ� ,¹Á�Â»Á�¯ ¶¯ µÂ� 

Micromeasure Ã�Y|¿Y    Á É�Ì³ ºÅ    ¹Zn¿Y Ê»Á�Â»Á�¯ ��Z¼� ¾ÌÀq  |�  .    �ËZ»�M �Z�Y �] �¿ZË�YÁ ÄË�ne  ÉZÅ      Á{ Z/] ¶/Ë�Âf¯Z§ 
 �Âf¯Z§ �Y�§Y ¹�¿ ®¼¯ Ä] �Y�°e Ä� �{ Ê§{Z�e 0Ô»Z¯ s�� \·Z« �{ ¹Á�Â»Á�¯ Á `ÌeÂ¿�SAS   ¹Z/n¿Y Á     É|/À] ÃÁ�/³ �Â/�À» Ä/] 

½Â¸¯  �Y�§Y ¹�¿ �Y ZÅSPSS |Ë{�³ Ã{Z¬f�Y .  
  

hv] Á lËZf¿   
    �¿ZË�YÁ ÄË�ne Ä] ÄmÂe Z]  , ̀ ÌeÂ¿� ¾Ì]   ¹Á�Â»Á�¯ Á ZÅ   ÉÁ�Z/] µÂ� ,¹Á�Â»Á�¯ ¶¯ µÂ� d¨� Ä� ��¿ �Y ZÅ    ÉÁ�Z/] µÂ/� Á |/À¸] 

    µZ¼fuY t�� �{ ÃZeÂ¯1 %    ̀ /ÌeÂ¿� ¾Ì/] Ê/°Ìf¿� Ä¸/�Z§ Á Ê°Ìf¿� �ÂÀe �´¿ZÌ] Ä¯ d�Y{ {ÂmÁ É�Y{ ÊÀ » ¥ÔfyY    cY�/ÌÌ¤e Á Z/Å
�Y|¬»DNA       ¹Á�Â»Á�¯ ¾Ì] �{ Ê·Â¸� Äf�Å �{ {ÂmÂ»    d�Y ZÅ.  Äf�{ lËZf¿  ̀ ÌeÂ¿� É|À]         �Á� Ä] Ê»Á�Â»Á�¯ d¨� lÀa ��¿ �Y ZÅ

   fuY t�� �{ ¾°¿Y{  µZ¼5         �/¬¿ ¾Ë�f�Ì] ¹Á�Â»Á�¯ ÃZeÂ¯ ÉÁ�Z] Á ¹Á�Â»Á�¯ ¶¯ µÂ� ÉZÅ�f»Y�Za Ä¯ {Y{ ½Z�¿ |��{ Y�   ÃÁ�/³ �{ 
 ̀ ÌeÂ¿� É|À]     |¿�Y{ Ä ·Z�» {�Â» ÉZÅ .    Ä�Ây ÄË�ne �Y ¶�Zu ¹Y�³Á�|¿{ �Z�Y �] ÉY,½Â¸¯    |/Àf§�³ �Y�/« Äf�{ Ä� �{ ZÅ .  ¾Ë�f�/Ì]

     ½Â¸¯ ¾Ì] Ê°Ìf¿� Ä¸�Z§63_85    ½Â¸¯ Á 13 Ä�uÔ»  |Ë{�³  .     dË�» ¾ËY �Y �´uÔ�Y  Ê»     ̀ ÌeÂ¿� [Zzf¿Y �{  |¿YÂe       |/Ì·Âe d/Æm ZÅ
Ã�Æ] ½Z»� �{ ÊËÂm Ä§�� Á |Ë�^ÌÅ ¹Z«�Y {Â� |À» . 

 
 
 

½Â¸¯ Ã�Z¼�  ½Â¸¯ ¹Z¿  

  

1  
2  
3  
4  
5  
6  
7  

 Ê]Zzf¿Y ½Â¸¯13  
 Ê]Zzf¿Y ½Â¸¯120  
 Ê]Zzf¿Y ½Â¸¯63_85  
Ê]Zzf¿Y ½Â¸¯456  
Ê]Zzf¿Y ½Â¸¯222  

 �z] |Ì»Y ½Â¸¯100  
 Ê]Zzf¿Y ½Â¸¯280  

 
Ä�Ây ÄË�ne �Y ¶�Zu ¹Y�³Á�|¿{ ºfË�Â´·Y�Y Ã{Z¨f�Y Z] ÉYUPGMA½Â¸¯ cZ�z�» µÁ|m Á   ¦¸fz» ÉZÅ  
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Summary  

In order to study of cytogenetically variation on tea selected clones in Iran, ordinary 
squash technique was used. The root tip of tea was cut and pretreatment with α-Bromo-
Naphthalene and then fixed by Farmer solution. The roots were stained with Aceto-Iron-
Hemataxilin solution after hydrolyzation by HCl (1 N). Some of the chromosomal parameters 
including the total length (TL), long and short arm lengths (LA and SA), arm ratio (AR), 
centromer index (CI) and Chromosome numbers was measured. All of the studied genotypes was 
diploid, with 30 Chromosomes (2n=30). The resultant data were tested for normality and then 
analyzed according to two-factorial experiment based on the completely randomized design 
(CRD) with three replicates of cells. The first factor was considered to be genotypes with 7 levels 
and the second was considered to be chromosomes with 15 levels. Analysis of variance showed 
that there are significant differences between genotypes and Chromosomes in TL, LA and SA 
characters. Furthermore, the mean comparisons have been carried out on the genotypes using 
Duncan's method. Consequently, TL and SA chromosome parameters in 3 classes, LA in 4 
classes, and CI and AR in 1 class have been categorized. Cluster analysis has been carried out for 
all chromosome parameters from which the genotypes have been classified in three classes. 

Keywords: Camellia sinensis, Chromosome, Cytogenetic, Squash Technique, Cluster analysis  
  


