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¿�Z¿ �À¯YÁ�Â�¯ µZ¼� �{ ½Y|À^zË �Àe Ä] Ê�¿ÂË Á ¾Ìf¿Z¼¸¯ Ê´  
  

 �ÂmZe ÊÌvË)1( ÊÀËÁ�« ÊuÂf§ Z�� ,)2 ( Ê¸£ÁY|Ì¼u ¦�ÂË Á)3(  
1� ,�Â�¯ cZ^¯�» cZ¬Ì¬ve Ä��Â» Ê¼¸� cZÌÅ Â�� Á ½ÔÌ³ ÃZ´�¿Y{ Ê¿Z^£Z] ¹Â¸� ÉY�f¯{ ÉÂn�¿Y{ 2� ÃZ´�¿Y{ Ê¿Z^£Z] ÃÁ�³ {Zf�Y 

 ,½ÔÌ³3�Ê¿Z^£Z] ÃÁ�³ �ZË{Zf�Y ½ÔÌ³ ÃZ´�¿Y{ .  

  

Ã|Ì°q  
¾ËY Ä �Âe Á d�¯ �{ dË{Á|v» h�Z] cZ^¯�» �{ c�Z�y {ZnËY ¶Ì·{ Ä] Ä¯ Ã{Â] Ê�Ìv» ��f�Y L�m ½Y|À^zË �Àe

d�Y Ã|� µÂ�v».d�Y dÌ¼ÅY ÉY�Y{ ,½ZÅZÌ³ ÉÁ� �] ½M É�Y~³�ÌiZe ÃÂv¿ Á �Àe ¾ËY dyZÀ� ¾ËY�]ZÀ].{�Â» ÉZÅ Ä¿Â¼¿
ÂÌ» Á ±�] ,�ÅÁ�a ¾ËY �{ ½Â»�MÃ|� ¾Ì»Ze �Â�¯ cZ^¯�» cZ¬Ì¬ve Ä��Â» �Y Ä¯ Ã{Â] Ê�¿ÂË Á ¾Ìf¿Z¼¸¯ Ê´¿�Z¿ ¹Z«�Y Ã

d�Y.kZe Á ÃÂÌ» c�Z�y ½Y�Ì» ,±�] ²¿� ,¶Ì§�¸¯ \Ë�ze ,Ê¿ÂË d�¿ ½Âr¼Å ÊËZÆ�yZ� c�Z�y ½Y�Ì» {�ÁM�] ÉY�]
d§�³ �Y�« Ä ·Z�» {�Â» dy�{.» �{ Ê�¿ÂË Ê´¿�Z¿ Ä¯ Ã{Â] ½M �´¿ZÌ] �ËZ»�M lËZf¿�Àe Ä] d^�¿ ¾Ìf¿Z¼¸¯ Ê´¿�Z¿ Z] Ä�ËZ¬

d�Y Ã|� ½M �{ c�Z�y �f�Ì] ºËÔ� �Á�] h�Z] Ä¯ Ã{Â] �e �Z�u ½Y|À^zË
.

Ä»|¬»  

�Àe L�m ½Y|À^zË �Àed�Y Ê¿�|Àq Á Ê�Ìv» ÉZÅ)7(Ä] �Z�u ,cZ^¯�» ½Âr¼Å �Ì�»�³ Ä¼Ì¿ Á �Ì�»�³ cÓÂ�v» Ä¯
Ê» �Àe ¾ËY|À�Z])2.(e {ZnËY Z] ½Y|À^zË �Àe,|�� �ÅZ¯ ,Ê¼�Ì·Â]Zf» µ{Z e ¹|� h�Z] Ê°Ë�Â·ÂË�Ì§ Á ÊËZÌ¼Ì�ÂÌ] cY�ÌÌ¤

Ê» �Z�u ½ZÅZÌ³ ±�» ,{�YÂ» Ê� ] �{ Á {�°¸¼� �ÅZ¯{{�³)1.(LZ�£ É|ÌbÌ· �z] ½|� |»Zm)�Àe �ÌiZe dve
½Y|À^zË(�yZ� ½YÂÀ� Ä] Ä¯ Ã|� µÂ¸� Ê¿ÂË d�¿ |Ë|�e h�Z] ½ÂÌ�Y|Ì�¯Y�a |ÌbÌ· �ËY�§Y �ZÀ¯ �{Ã�Y|¿Y �{½Y�Ì» É�Ì³

Ê» �Y�« Ä ·Z�» {�Â» ,½Y|À^zË �Àe �{ ÃZÌ³ \Ì�M{�Ì³)3.(�Àe L�m É�Â¿ ½ÂÌ�Y|Ì�¯Y½Y|À^zË �Àe µZ^¿{ Ä] Ä¯ d�Y ÊËZÅ
{�Y{ {ÂmÁ ½M �Â«Á µZ¼fuY.½Âq ÊeZ^Ì¯�e ¶»Z� ½�Ì�¯Y µZ § ÉZÆ·Z°Ë{Y� dÌ·Z § �Y Ê�Z¿ É�Â¿ ½ÂÌ�Y|Ì�¯Y �Àe ÉZÆ^Ì�M–

OH,-
2OÁH2O2d�Y.Á �Â¿ d§ZË�{ ¾Ì] µ{Z e ¹|� ½�Ì�¯Y µZ § ÉZÆ·Z°Ë{Y� ¶Ì°�e Ê¸�Y d¸� ¾ÌËZa ÉZ»{ �{

Ê» �fÀ�Âf§|�Z].Y� É�Â¿ ½ÂÌ�Y|Ì�¯Y ��y ,�Â¿ �Â�u �{ Z»{ �ÅZ¯ ¾ÌÀr¼Å)�Â¿ �Y ¹�Ó Ã{Z¨f�Y ½YÂe ¹|� d¸� Ä](
Ê» �ËY�§Y|Å{.´¿� ,ZÅ|ÌbÌ· ÉÁ� �] ½�Ì�¯Y µZ § ÉZÆ·Z°Ë{Y�Ä¿Y|�iY ÊÅZÌ³ ÉZÆ·Â¸� �{ ®ÌX¸¯Â¿ ÉZÅ|Ì�Y Á ZÆÀÌXeÁ�a ,ZÅ

{{�³ Ê» ½M Ä] Ê¿Z�� \Ì�M h�Z] Ä¯ ,Äf�Y~³)5.(Êa Ã|� �¯} {�YÂ» Ä] ÄmÂe Z]½�Z°¼Å Á ÊÀË�fË)2005(ÉZÆ³�] ¶Ì§Á�¸¯
½M �Y | ] Á Z»�� ­Â� Ä¸u�» �{ Y� É�Â¿ ½ÂÌ�Y|Ì�¯Y �Àe dve Ê´¿�Z¿)» |�� Ä] d�³ �Z] Ä¸u�»{|n(½YÂÀ� Ä] ,

|¿{Y{ �Y�« Ê���] {�Â» ,d»ÁZ¬» ½Y�Ì» �Y Ê�yZ�)6.(ZÆ¿M ¶¼ve �{ ,d�¯ dÌ «Â» Á `eÂ¿� �Â¿ ½Zfy�{ �Â�y �{
Ã{Â^¿ ÊÀjf�» �»Y ¾ËY �Y �Ì¿ cZ^¯�» Ä¯ Ã{Â] �iÂ» Ê�Ìv» ÉZÆ�Àe Ä] d^�¿)2(¦¸fz» ¹Z«�Y �À¯YÁ ªÌ¬ve c�Á�� Y~·

��¿ Ä] ,Ê»Y�·Y Ê�Ìv» �Àe Ä] d^�¿Ê»|��.
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�Á� Á {YÂ»ZÅ 

�Â�¯ cZ^¯�» cZ¬Ì¬ve Ä��Â» ÊeZ¬Ì¬ve ¡Z] �ÅÁ�a {�Â» ½Z°»(Lat. 36.54N, Long 52.40E)��»Y� ½Zf��Æ� �{ �«YÁ
)ZË�{ �Y �Z¨e�Y20��f»(Ã{Y{ Á Ã{Â]�Ì¿ �ZÌ¿ {�Â» Ê�ZÀ�YÂÅ ÉZÅ)µZ� ½Y|À^zË Ä] �Â]�»1386(��»Y� Ê�ZÀ�YÂÅ ÃZ´f�ËY �Y
)�{ �¬f�»ÃZ³{Á�§(|Ë{�³ ÄÌÆe.Ê�¿ÂË Á ¾Ìf¿Z¼¸¯ ¶»Z� Ê´¿�Z¿ É�Zne º«� Á{ �ÅÁ�a ¾ËY �{ Ä ·Z�» {�Â» ¹Z«�Y)|¿ÂÌa

½Â³Y�{ ²ÀËÔ§ ÄËZa ÉÁ� �] Ã|�(d�Y Ã{Â].c�Z�y Ê���] ÉY�] Ä¯ Ã{Â] Ê§{Z�e ¶»Z¯ s�� \·Z« �{ ��¿ {�Â» �ÅÁ�a
�Y�°e Ä� ½Y|À^zË)�Y�°e �Å �{ dy�{ Á{(¼¿ Á [Zzf¿YÃÂÌ» Á ±�] É�Y{�] Ä¿Â)ÄyZ� ��Á d¼�« �Y(dÆm �ZÆq �Y

dy�{)kZe Ê¿ZÌ» d¼�«(d§�Ë~a ¹Zn¿Y Ê§{Z�e �Â�].c�Â�] �Ì¿ dy�{ kZe Á ÄyZ� Ê´f�°� Á Ê°�y ½Y�Ì» {�ÁM�]
|Ë{�³ d^i É|��{.{Y| e ±�] ²¿� Á ¶Ì§�¸¯ É�Ì³ Ã�Y|¿Y ÉY�]20±�] �Å Á [Zzf¿Y �Y�°e �Å �Y ±�])^³� ¾Ì§��±�(�Y

�f» ¶Ì§�¸¯ ÃZ´f�{ ��Âe ½M ¶Ì§�¸¯ Ä�¬¿ �ZÆq(SPAD)MinoltaÉ�f¼Ë�·Z¯ ÃZ´f�{ ��Âe ½M ²¿� ÁMinolta 3R-400 

|� É�Ì³ Ã�Y|¿Y.�Y �Ì¿ ÃÂÌ» c�Z�y ½Y�Ì» Á Ã|� ¶¼� ±�] ÃÂÌ� ½Z¼Å Ä] ÃÂÌ» d�Âa ²¿� �ÌÌ¤e É�Ì³ Ã�Y|¿Y �Â�y �{
|Ë{�³ Ä^�Zv» É|À] Äm�{ ªË��.�Ì³ Ã�Y|¿Y½Y�Z°¼Å Á �Âb»Z¯ �Á� �Y Ã{Z¨f�Y Z] Ê¿ÂË d�¿ É)2003(d§�³ ¹Zn¿Y.

hv] Á lËZf¿  
c|» Ä] Ä ·Z�» {�Â» ÃZ´f�ËY Ä°ÀËY Ä] ÄmÂe Z]15�ÅZ¯ c|� ¾ÌÀr¼Å Á Ê¿Z»� �Zv· �Y Y~· ,Ã{Â] ½Y|À^zË �ËY�� �{ �Á�

d�Y Ã{Â] �Y~³ �ÌiZe Ä ·Z�» {�Â» ¹Z«�Y ÉÁ� �] ½Y|À^zË �Àe Z»{.Äf°¿{Á|u ,½Y|À^zË �Y Ã�Á{ ¾ËY Ê� �{ Ä°ÀËY �¯} ¶]Z«7
�Â¯~» �ËY�� Ä¯ Ã{Â] Ê]Zf§M Ä¬�À» �Á�)É�Â¿ ½ÂÌ�Y|Ì�¯Y �Àe ¶Ì·{ Ä](d�Y Ã|� ½Y|À^zË �iY |Ë|�e h�Z].Ä] ÄmÂe Z]

Ê�¿ÂË º«� ,Ä ·Z�» {�Â» ÉZÆ�yZ� ¾Ì´¿ZÌ» Ä�ËZ¬» Á �¿ZË�YÁ ÄË�ne lËZf¿)¾Ìf¿Z¼¸¯ Z] Ä�ËZ¬» �{(¼e �{{�YÂ» Ê»Z)�Y
dy�{ kZe Á ÃÂÌ» c�Z�y ½Y�Ì» ,±�] ²¿� �ÌÌ¤e ,Ê¿ÂË d�¿ �ËY�§Y ,¶Ì§�¸¯ d�°� ½Y�Ì» �Zv·(Y� É�f�Ì] \Ì�M

º«� ¾ËY �f�Ì] dÌ�Z�u Ã|ÀÅ{ ½Z�¿ ¾ËY Ä¯ Ã|� ¶¼vf»)¾Ìf¿Z¼¸¯ Z] Ä�ËZ¬» �{(d�Y ½Y|À^zË �Àe Ä].½YÂe Ê» ¾ËY�]ZÀ]
Z¿ ¹Z«�Y Ä¯ {Â¼¿ �Z^Àf�Y Ä¿Â´ÀËYZ] �Z^e�Y �{ dÌ �Á ¾ËY Ä¯ Äf�Y{ ÊeÁZ¨f» É�Ë~a ¶¼ve ½Y|À^zË �Àe Ä] d^�¿ ZÆÌ´¿�

|�Z] Ê» ZÆ¿M Ê°Ìf¿� ¥ÔfyY.µZ� ¾Ì´À� ¥�] ��Z] �{ Ê�¿ÂË º«� ÄyZ� Ê´f�°� ½Y�Ì» ½{Â] ÓZ] �Â�y �{1386,
Ê»ÄyZ� Ä¯ {Â¼¿ �Z^Àf�Y Ä¿Â´ÀËY ½YÂeY Ä¯ Äf�Y{ É{Â¼� |�� Ä] ¶ËZ¼e Ê�¿ÂË ÉZÅ�{ Á ¥�] d��¿ µZ¼fuY dÌ �Á ¾Ë

d�Y Ã{�] ÓZ] ,º«� ¾ËY �{ Y� ÄyZ� Ê´f�°� ÄnÌf¿. 
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Responses of Celementin and Puncan to freezing stress in north of Iran 
 

Tadjvar,Yab. Fotouhi-Ghazvini, Ra. Hamidoghli, Ya. 
aDepartment of Horticulture, Guilan University, Rasht, Iran. b Citrus Research Institute of Iran, 

Ramsar.
Abstract 
Freezing is a major environmental stress, inflicting economic damage on citrus and limiting the 
distribution of this crop. Therefore, understanding freezing and how it damages plants is importance. 
In this study samples analysis obtained from leaves and fruits of Celementin and Puncan have been 
growed in Citrus research institute of Iran. For estimation of freezing injury, Electrolyte leakage, 
Chlorophyll breakdown color of leave, degree of fruits and trees injury were studied. The results of 
this experiment suggested that Puncan (compared with the Celementin) is more sensitive. 
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