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¶Ì§Á�¸¯ �¿Z��Â¸§ ®ÌÀ°e �Y Ã{Z¨f�Y Z] Z¿Z]�ÁY Ê·�Y º«� Ê´¿�§ ÄmÂ³ ÃÂÌ» Ê³|Ì�� Ê]ZË��Y  

Z��·Y|^�ZÌ¿ É{Zn� ) 1(½Z¬Å{�Ì» ¾Ì�u |Ì� ,) 2(Zf�Á� Z�� |Ì¼u ) 2(  
1�  Ê]�»2 � �� Ì·Á ÃZ´�¿Y{ ,É��ÁZ�¯ Ã|°�¿Y{ ,Ê¿Z^£Z] ÃÁ�³ ½Y�ZË{Zf�Y )l� (½ZnÀ�§�  

ÃÂÌ» Ê³|Ì�� Ä¸u�» ¾ÌÌ eÉ�^� Á ZÅd�Y �Y{�Ây�] É{ZË� dÌ¼ÅY �Y µÂ�v» d�Y{�] �Y | ] cZ¨¸e �ÅZ¯ dÆm ZÅ.�Â�À» Ä]
Ê]ZË��YÃÂÌ» Ê³|Ì��ÃÂÌ» ,¶Ì§Á�¸¯ �¿Z��Â¸§ ®ÌÀ°e �Y Ã{Z¨f�Y Z] ZÅÄmÂ³ ÉZÅÊ´¿�§Ã|� d�¯ Ä¿Zz¸³ �{ Ä¯ Z¿Z]�ÁY Ê·�Y º«�

�{ |¿{Â]6ÄmÂ³ ÃÂÌ» Ê³|Ì�� Ä¸u�»Ê´¿�§)green,Breakers,Turning,Pink,Light Red, (RedÁ |¿|� d�Y{�]
µ|» �f»Á�Â¸§ ÃZ´f�{ �Y Ã{Z¨f�Y Z] Opti-Sciences¶«Y|u �¿Z��Â¸§ ¶»Z� ¶Ì§Á�¸¯ �¿Z��Â¸§ ÉZÆ�yZ�)Fo(�¿Z��Â¸§ ,

�j¯Y|u)Fm(�Ì¤f» �¿Z��Â¸§ ,)Fv(�j¯Y|u �¿Z��Â¸§ Ä] �Ì¤f» �¿Z��Â¸§ d^�¿ Á ,Fv/Fm)(ÃÂÌ» ¦¸fz» d¼� Ä� �YZÅ
Ã�Y|¿Y ª¸�» Ê°Ë�Ze �{|� É�Ì³.� Ä¸u�» �Y ÃÂÌ» Ê³|Ì�� d§��Ìa Z] Ä¯ {Y{ ½Z�¿ lËZf¿�^)Ê³|Ì�� µÁY Ä¸u�»(�»�« Ä¸u�» Ze

)Ê³|Ì�� �yM Ä¸u�»(ÉZÅ�f»Y�Za Ê»Z¼e�ÅZ¯ ¶Ì§Á�¸¯ �¿Z��Â¸§�»�« Ä¸u�» {�Â» �{ �ÅZ¯ ¾ËY Ä¯ |Àq �Å ,|¿{�¯ Y|Ìa
ÊÀ » �»�« Á ¾�Á�ÊÀ » �ÅZ¯ Ê³|Ì�� ºnÀa Ä¸u�» Ze Ê³|Ì�� µÁY Ä¸u�» �Y Z»Y {Â^¿ �Y{�¿Z��Â¸§ ÉZÅ�Âf¯Z§ �{ É�Y{

Z�»|� Ã|Å.ÄnÌf¿ �ËZ»�M ¾ËY �Y®ÌÀ°e �Y Ä¯ |� É�Ì³Ê» ¶Ì§Á�¸¯ �¿Z��Â¸§Ä¸u�» �Ìz�e ÉY�] �yZ� ®Ë ½YÂÀ� Ä] ½YÂe
ÄmÂ³ ÃÂÌ» d�Y{�] �Y �a dÌ¨Ì¯ µ�fÀ¯ dÆm Ê³|Ì��{�¯ Ã{Z¨f�Y Ê´¿�§.

Ä»|¬» 

 ¾ÌÌ eÊ³|Ì�� Ä¸u�»ÃÂÌ»Á ZÅÉ �^�ZÅ�Y µÂ�v» d�Y{�] �Y | ] cZ¨¸e �ÅZ¯ dÆmÉ{ZË� dÌ¼ÅYd�Y �Y{�Ây�].Ã�Á�»Y
Ã{Z¨f�Y ½Z°»Y®ÌÀ°e �YÃÂÌ» d�Y{�] �Y �a dÌ¨Ì¯ Ê]ZË��Y ÉY�] ¶Ì§Á�¸¯ �¿Z��Â¸§Á ZÅÉ �^�d�Y Ê���] µZu �{ ZÅ.Á ¶Ë{

µZ� �{ ½Y�Z°¼Å1999] �iÂ» �ZÌ�] �Y�]Y ®Ë Á µÂ�v» Ä] Ê¿Z�� \Ì�M ½Á|] Ê°ÌÀ°e ¶Ì§Á�¸¯ �¿Z��Â¸§ Ä¯ |¿{�¯ ¹Ô�YÉY�
Ä�¨« �¼� ¾Ì¼ze Á dÌ¨Ì¯ �Ìz�eÃÂÌ» ÉYÁ ZÅÉ �^�ZÅÊ»|�Z].�ÅZ¯ Á ¶Ì§Á�¸¯ �¿Z��Â¸§ cY�ÌÌ¤e ¾Ì] ÉÂ« Ê´f�^¼Å ®Ë

¾Ì»ZfËÁ Á �¨Àe ½Y�Ì»CÊ¸¯Á�] º¸¯ �{d�Y Ã|� Ã|ÅZ�»),¾¿ÁÂËÂe1992.(Ä¬^� É|À] ÃÂÌ» ÉZÀ^»�] cZÌ�Â�y Ê°Ë�Â·ÂË�Ì§ 

�{ {Â^Æ] dÌ¨Ì¯ �{ µÂ� Y{�Z^¿YÉ� Á �Y�Z] ºÆ» d�Y. �¿Z��Â¸§ ¶Ì§Á�¸¯¾ÌÀr¼Å ®Ë Ä¸Ì�Á Ê]ZË��Y Ê³|Ì�� ÃÂÌ»É ZËZaZa d�Y.
Ê�ËZ»�M �{�¿Z��Â¸§ ¶Ì§Á�¸¯ ¶»Z� �¿Z��Â¸§ ¶«Y|u)Fo(�j¯Y|u �¿Z��Â¸§ ,)Fm(�¿Z��Â¸§ , �Ì¤f»)Fv(d^�¿ Á 

�¿Z��Â¸§ �Ì¤f» Ä] �¿Z��Â¸§ �j¯Y|u)Fv/Fm(¶uY�» µÂ� �{½|Ì�� ÃÂÌ» ZËZaZa Ê]ZË��Y |�. lËZf¿ ½Z�¿ {Y{ Ä¯ Ä¼Å ÉZÅ�f»Y�Za 

�¿Z��Â¸§ ¶Ì§Á�¸¯ Z] d§��Ìa Ê³|Ì�� |¿{�¯ Y|Ìa �ÅZ¯ ÃÂÌ»,Ä¯ Ä] d¸� \Ë�ze Ì§Á�¸¯ÉZ�£ c�Z�y Äm�{ ¾ÌÀr¼Å Á ¶
d�Y É�Ìa Á ÃÂÌ» Ê³|Ì�� �{ d�ÔaÁ�¸¯),½Y�Z°¼Å Á ½Á�]2004.(�yZ� �¿Z��Â¸§ ,¶Ì§Á�¸¯ ®Ë �Á� ¶¼°» �Ì£ Ê^Ë�ze 

d�Y Ä¯ Ê»�{ |¿YÂe \Ì¯�e Z] ®ÌÀ°e ÉZÅ Ã�Y|¿YÉ�Ì³ dÌ¨Ì¯Ã{Z¨f�Y {Â�. �³Y Ã�Y|¿YÉ�Ì³ �¿Z��Â¸§ ¶Ì§Á�¸¯ Ä] ÃY�¼Å Ê]ZË��Y�

ÉZÅ ÊfÌ¨Ì¯ Ã{Z¨f�Y {Â� ®Ë �Á� É�e�iR» �{ Ê]ZË��Y ½|Ì�� ÁÉ�Ìa ÃÂÌ» d�Y),½Y�Z°¼Å Á ¶Ë{1999.(
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Á {YÂ»ZÆ�Á�
 Ì�� Ê]ZË��Y �Â�À» Ä]ÃÂÌ» Ê³|ÄmÂ³ ¶Ì§Á�¸¯ �¿Z��Â¸§ ®ÌÀ°e �Y Ã{Z¨f�Y Z] ZÅÊ´¿�§d�¯ Ä¿Zz¸³ �{ Ä¯ Z¿Z]�ÁY Ê·�Y º«� ÉZÅ

�{ |¿{Â] Ã|�6ÄmÂ³ ÃÂÌ» Ê³|Ì�� Ä¸u�»Ê´¿�§)green,Breakers, Turning,Pink,Light Red, (RedÁ |¿|� d�Y{�]
Ã�Y|¿Y ÉY�]c�Â� ¾ËY Ä] �¿Z��Â¸§ ÉZÅ�f»Y�Za É�Ì³{Y| e Ê³|Ì�� Ä¸u�» �Å �{ Ä¯ |� ¶¼�28�{ Á |� d�Y{�] ÃÂÌ»4

d§�³ �Y�« �Y�°e)¥�� �Å ¶yY{7ÃÂÌ».(ÃÂÌ» Á |� ¶¬fÀ» Ã�nÀa ½Á|] ®Ë�Ze ©ZeY Ä] ÃÂÌ» ÉÁZu ÉZÆ§�� �b�c|» Ä] ZÅ30
µ|» �f»Á�Â¸§ ÃZ´f�{ �Y Ã{Z¨f�Y Z] ÃZ´¿M |Àf§�³ �Y�« ®Ë�Ze 0Ô»Z¯ �Ìv» �{ Ä¬Ì«{ Opti-Sciences�¿Z��Â¸§ ÉZÆ�yZ�

¶«Y|u �¿Z��Â¸§ ¶»Z� ¶Ì§Á�¸¯)Fo(�j¯Y|u �¿Z��Â¸§ ,)Fm(�Ì¤f» �¿Z��Â¸§ Á)Fv(�j¯Y|u �¿Z��Â¸§ �Y|¬» �Y Ä¯ ,
¶«Y|u �¿Z��Â¸§ ÉZÆÀ»)Fv = Fm – Fo(Ê» d�|]�j¯Y|u �¿Z��Â¸§ Ä] �Ì¤f» �¿Z��Â¸§ d^�¿ Á |ËMFv/Fm)(Ä� �Y

ÃÂÌ» ¦¸fz» d¼�¿Y ZÅÃ�Y||� É�Ì³.

Á lËZf¿hv]
�^� Ä¸u�» �Y ÃÂÌ» Ê³|Ì�� d§��Ìa Z] Ä¯ {Y{ ½Z�¿ lËZf¿)Ê³|Ì�� µÁY Ä¸u�»(�»�« Ä¸u�» Ze)Ê³|Ì�� �yM Ä¸u�»(Ê»Z¼e

ÊÀ » �»�« Á ¾�Á� �»�« Ä¸u�» {�Â» �{ �ÅZ¯ ¾ËY Ä¯ |Àq �Å |¿{�¯ Y|Ìa �ÅZ¯ �¿Z��Â¸§ ÉZÅ�Âf¯Z§µÁY Ä¸u�» �Y Z»Y {Â^¿ �Y{
Ì��ÊÀ » �ÅZ¯ Ê³|Ì�� ºnÀa Ä¸u�» Ze Ê³|¶Ì§Á�¸¯ ½Y�Ì» �ÅZ¯ �iY �{ 0ÓZ¼fuY Ä¯ |� Ã|ÅZ�» �¿Z��Â¸§ ÉZÅ�Âf¯Z§ �{ É�Y{

d�Y Ã{Â] Ê³|Ì�� Ä¸u�» Ê� �{.µZ� �{ �¯Ze Zf�Y� ¾Ì¼Å �{1993{�°¸¼� |ËZ� É�Ìa |ÀËY�§ Á ÃÂÌ» Ê³|Ì�� Ä¯ {�¯ ½YÂÀ�
Z § �ÅZ¯ Ä¸Ì�Â] Y� ¶Ì§Á�¸¯ �¿Z��Â¸§¶Ì§Á�¸¯ ÉYÂfv» �{ �ÅZ¯ Ä¸Ì�Â] É�fÀ�Âf§ dÌ·Áºf�Ì�Âf§ dÌ·Z § �{ �ÅZ¯ ÄnÌf¿ �{

2|Å{ �Y�« �ÌiZe dve �ÔÌ§Á�¸¯ ºË�¿M dÌ·Z § �ËY�§Y Á.µZ� �{ ¾f´ÀË�fÅ Á Ê¸Ì¼�Y Ê§�� �Y1983�{ �ÅZ¯ Ä¯ |¿{�¯ ½ZÌ]
¯ ÉYÂfv» �ÅZ¯ Ä] Ä^¿Y Á �Â» ÃÂÌ» Ê³|Ì�� µÂ� �{ ¶Ì§Á�¸¯ �¿Z��Â¸§d�Y Äf�]YÁ d�ÔaÁ�¸¯ ÊËM�Z¯ Á ¶Ì§Á�¸.¾ËY �Y

ÄnÌf¿ �ËZ»�M®ÌÀ°e �Y Ä¯ |� É�Ì³¶Ì§Á�¸¯ �¿Z��Â¸§Ê»�Y �a dÌ¨Ì¯ µ�fÀ¯ dÆm Ê³|Ì�� Ä¸u�» �Ìz�e ÉY�] ½YÂe
ÄmÂ³ ÃÂÌ» d�Y{�]{�¯ Ã{Z¨f�Y Ê´¿�§.  
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Chlorophyll fluorescence technique as a tool to evaluate the ripening of tomato cv. Urbana 
fruits  
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Determination of ripening stage of fruits and vegetables in order to reduce the vast after harvesting of the 
yield is most important. In order to evaluation of fruit ripening by use of  fluorescence chlorophyll 
technique, fruits of tomato cv. Urbana that had grown in greenhouse were harvested at 6 ripening stages 
including: Green, Breakers, Turning, Pink, Light red and Red. Fluorometer, Opti-Sciences model were 
used for the measurement of different chlorophyll fluorescence parameters like minimal fluorescence (Fo), 
maximal fluorescence (Fm), variable fluorescence (Fv) and maximal quantum yield of PS II 
photochemistry (Fv/Fm) in darkness and 3 directions of fruits. The results showed that all chlorophyll 
fluorescence parameters decreased from green stages (first stage of ripening) till red stage (last stage of 
ripening), although, this reduction was not significant at light red and red stages, but significant reduction 
in chlorophyll fluorescence parameters were observed from first till fifth stage of ripening. It is concluded 
that, chlorophyll fluorescence technique can be used for recognition of ripening stages and control of 
postharvest quality of tomato fruits.  
 
Keywords: Tomato, fruit ripening, fruit quality, chlorophyll fluorescence 
       


