
½Y�ËY Ê¿Z^£Z] ¹Â¸� Ã�´À¯ ¾Ì¼�� � 22 Ze 25 ÃZ»�Ìe 1388½ÔÌ³ ÃZ´�¿Y{ , ÉZÅ ÃÂÌ»        É�Ì�»�³ Ä¼Ì¿ Á É�Ì�»�³–ÊÅZ¨�   

 

 ١٦٥٨

 Ê���]Á ®Ì]�Â°�M |Ì�Y ¹OÂe �ÌiPe ºË�¿M �Y Ê� ] dÌ·Z § �] Z»�� ÉZÅ  
µZÆ¿Y{ �{ Ê¿Y|Ì�¯Y Êf¿M  �Y�Ì� [M Â¼Ì· ÉZÅ  
  

 É�^¯Y �Âa É|ÌÆ� É{ZÅ)1( ÊÀËÁ�« ÊuÂf§ Z�� ,)2 ( ½ZË�¨ m \ÅÁ Á)2(  
1� |��Y Ê�ZÀ��Z¯ ÉÂn�¿Y{ 2� Á Ê¿Z^£Z] ¹Â¸� {Zf�Y 3 �½ÔÌ³ ÃZ´�¿Y{ ,Ê¼Ì�ÂÌ] É�f¯{ ÉÂn�¿Y{   

  
Ã|Ì°q  

�Àe ­�f�» dÌ�Â�yÉZÅ Ê�Ìv» )Z»��(µZ°Ë{Y� |Ì·Âe ,  �ËY�§Y Á ½�Ì�¯Y µZ § ÉZÅZÅ ½Md�Y ÊÅZÌ³ ÉZÆf§Z] �{  .
¶Ë�Âf¯Z§ c�Â�] Á Ê§{Z�e Ð»Z¯ s�� �{ ,��Zu Ä ·Z�» �{ ¼Ìe Z]�Àe �Z  t�� �ZÆq �{ ÊËZ»��)˚C3 Á ˚C0 Á 

˚C3� Á ˚C6�Á ˚C9 � ( t�� �ZÆq �{ ®Ì]�Â°�M |Ì�Y �Z¼Ìe Á)M AsA 025/0 Á 02/0 Á 015/0 Á 0 ( ,�Y�°e Ä� Á
 ÉZÅ ÄrÅZÌ³ �{ Z»�� LÂ� cY�iY9|� Ê���] ÉY Ä¿Zz¸³ �ËY�� �{ Ã|� d�¯ �Y�Ì� [M Â¼Ì· Ê³�]  . �ÅÁ�a �{

Å|·M É{ ½Â·Z» sÂ�� ��Zu |Ì)ZÅ|ÌbÌ· ½ÂÌ�Y|Ì�¯Y�a �yZ�( ¾ÌXeÁ�a ,�Y|Ì�¯Y�a cZ]�Â°�M ,�ZeÂ¼�Ë{ |Ì�¯Y�aÂ� ,
 É{Â^Æ] �Y �a Á Ê³{� xË ÉZÅZ»{ ,�ËZ»�M �Y ¶^« Ä¸u�» Ä� �{ ±�] Ê¿ÂË d�¿ ,±�] Ê^�¿ d]Â�� ÉYÂfv» ,¶¯

|� É�Ì³ Ã�Y|¿Y .¯Y�a ½Y�Ì» �ÅZ¯ \^� ÊËZ�£ cZ^Ì¯�e �] Êf�Z¨u �iY Z] ®Ì]�Â°�M|Ì�Y d�¿ Á ZÅ|ÌbÌ· ½ÂÌ�Y|Ì�
|Ë{�³ É{Â^Æ] ½Z»� �{ Z�£ �Y {YÂ» . ÊW�m Pf^�¿ �ÅZ¯ Z] ÃY�¼Å Z»���¯Y�aÂ� ºË�¿M dÌ·Z §ÌÄ�Ë� �{ �ZeÂ¼�Ë{| ,

cZ]�Â°�M ºË�¿M dÌ·Z § �Y|Ì�¯Y�a{Y{ �ÅZ¯ ÉY Ä�uÔ» ¶]Z« �Â�] Y� Ä�Ë� Á ±�] �{  . ®Ì]�Â°�M|Ì�Y Ê�Za µÂ¸v»
Z� Ã�Á{ Ê� �{ ZÅ ÄrÅZÌ³ �{É�Z³�)�Á� �{ d]Â¿ Ä� ( �ËY�§Y \^� ,ÊËZ»�� �Z¼Ìe µZ¼�Y �Y ¶^« ºË�¿M ¶¯ dÌ·Z §

cZ]�Â°�M �Y|Ì�¯Y�a|� ZÅ ÄrÅZÌ³ ¾ËY �{  . |¿|� Ê�Za µÂ¸v» ®Ì]�Â°�M|Ì�Y Z] �ËZ»�M �Y ¶^« Ä¯ ÊËZÅ ÄrÅZÌ³
 �f�Ì] dÌ·Z § ¶Ì·|]cZ]�Â°�M ºË�¿M �Y|Ì�¯Y�a] É�f�Ì] ÊËZ¿YÂe Ê³{� xË ÉZÅZ»{ �{ , µZ § ÉZÅ µZ°Ë{Y� ¶Ë|^e ÉY�

|À�Z] Ê» Y�Y{ Y� ½�Á�|ÌÅ|Ì�¯Y�a Ä¸¼m �Y ½�Ì�¯Y . �e ½�Á ®Ì]�Â°�M|Ì�Y Z] Ã|� Ê�Za µÂ¸v» ÉZÅ ÄrÅZÌ³ ÃÁÔ� Ä]
 �{ Y� Ê^�¿ d]Â�� |��{ ÁÊËÓZ] Pf^�¿ t��|ÀÀ¯ Ê» �¨u .  

  
Ä»|¬»  

ºËÓÂ¼Ì· ZË Ê°Ë�°»  �Y�Ì� [MÄ¿Â³ �Y Ê°ËZ»�� Ä] �Z�u ÉZÅ] �{ d�Y cZ^¯�» ¾Ì] 1[ . ¶»YÂ� ­�f�» dÌ�Â�y
�ÀeµZ°Ë{Y� |Ì·Âe ,Ê�Ìv» ÉY� �ËY�§Y Á ½�Ì�¯Y µZ § ÉZÅ½MZÅd§Z] �{ d�Y ÊÅZÌ³ ÉZÅ . �{ ÃZÌ³ É{Z� Â¼¿ Á |��

ÂÌeY|Ì�¯Y c�Z�y �Y �Ë�³ Ä] �Àe �ËY��,µZ°Ë{Y� ¶Ë|^e d�Y �f¼¯ dÌ¼� Z] ZË Ê¼��Ì£ cZ^Ì¯�e Ä] ½�Ì�¯Y ÉZÅ ]2[. 

½ZÅZÌ³d�¸£ ÉÁZu Êf¿M ÉÓZ] ÉZÅ½Y|Ì�¯Y µZ § ½�Ì�¯Y �YÂ¿Y �Y Ê�Z¿ ÂÌeY|Ì�¯Y \Ë�ze Ä] ÊÆmÂe ¶]Z« d»ÁZ¬» ZÅ
Ê» ½Z�¿ |ÀÅ{]1[.  

cZ]�Â°�M Á �ZeÂ¼�Ë{|Ì�¯Y�aÂ� sÂ�� �ËY�§Y Z»�� Ä] ¹ÁZ¬» ½ZÅZÌ³ �{ �Y|Ì�¯Y�a�¿Z» Ê°Ì»ZÀË{Âf§ ÉZÆ^Ì�M ,|� 
|Ì�¯Y�aÂ� sÂ�� d�Y ¾°¼» Y�Ë� ,{YÂ»®e Ã|�|Ì�¯Y �a Á Ä¿�Ì�¯Y|Ì�¯Y|]ZË �ËY�§Y Ã{�Z»�� d§Z] �{ ½�Á�|ÌÅ. 

�aÂ��a Á |Ì�¯Y|Ì�¯YÃ|ÀÀ¯|Ì�¯Y ½�Á�|ÌÅ Á |Àf�Å ÉÂ« ÉZÅ ½ZÅZÌ³ �{�a Y� �Z^�Y�Ì£ [�q ÉZÅ|Ì�Y Á ZÅ|ÌbÌ·|Ì�¯Y 
\^� ,Ã{�¯ Z�£ �Ë~aZ¿ d�³�] c�Z�y Ê»|¿Â�] 2[.  
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�Á� Á {YÂ»ZÅ  
Â¼Ì· �Á~]�Ì� [MÃÂÌ» �Y kY�zf�Y �Y | ] �YdË�¸¯ÂbÌÅ Z] ZÅ ºË|�5% c|» Ä] 10 Ä¬Ì«{ Á |Ë{�³ Ê¿Â¨�|�  �Y �a24 

|¿Z�Ìy d�Z�½|¿|� d�¯ [M �{ . �Á~] Ê¿� Ä¿YÂm �Y �a �{ dÌaÂ¯Â¯ Á Ä�Z» �f�] ) Ê¼nu d^�¿1:1(   Á½|Ì�� 
ÄrÅZÌ³ÅÄ¸u�» Ä] Z 2 �3 ,Ê³�] Ä]|¸³ Y½ZÅË Ä¿ZÅ{ ��« Z] Ê13f» Êf¿Z�  �Á dÌaÂ¯Â¯ Á Är£Z] ­Zy Á Ä�Z» �f�] 

) Ê¼nu d^�¿1:1:1 (Ä� ÄrÅZÌ³ |� ¶¬fÀ». ÄrÅZÌ³ÅZ c|» Ä] 3 ÃZ» ) Ä¸u�»7 Ze 9Ê³�]  ( ÉZ»{ �{ Ä¿Zz¸³ �{
˚C30/20{ � {Y�³ Êf¿Z� Äm)�Á�/\� (|¿|� d^«Y�» Á É�Y|Æ´¿.Z»�� Ä] É�Z³�Z� dÆm ½Y|¸³  Z] �ÂeZ]Â°¿Y Ä] ZÅ

 ÉZ»{25{ �³ Êf¿Z� Äm|¿|� ¶¬fÀ» {Y� .ÄrÅZÌ³ Ä¼Å ÉY�] É�Z³�Z� ÉZÅZ»{ ÉZÅZ»{ \Ìe�e Ä] ZÅ˚C20/ 25, ˚C15/ 

20 ,˚C10/15 ,˚C5/10 ,3˚C/5) \�/�Á� ( Ê� �{5{Â] �Á�  . �Z¼Ìe d]Â¿ Ä� �{ Ä¿Y�Á� É�Z³�Z� Ã�Á{ Ê� �{
 sÂ�� �{ ®Ì]�Â°�M|Ì�YM0,015 ,M0,02 ,M0,025�¨� Á )|ÅZ� ÉY�] ��¬» [M (Ë{�³ µZ¼�Y| .ÄrÅZÌ³ �{ ZÅ

�Z¼Ìe �� » ÊËZ»�� ÉZÅ˚C3 ,˚C0 ,˚C3 � ,˚C6� Á ˚C9� c|» Ä] 22 ÉZ»{ Ä] Z»{ �Å �Y �Â^� Á |Àf§�³ �Y�« d�Z� 
¾ÌËZa Ê� Á ÊnË�|e �e2d§�³ c�Â� d�Z�  .ÄrÅZÌ³ÄrÅZÌ³ �Ì¿ Á É�Z³�Z� ÉZ»{ ¾Ë�yM ¶¼ve �Y �a |ÅZ� ÉZÅ�

�Z¼Ìe Z] ÄmYÂ» Ä¯ ÊËZÅ ,|¿|� ÊËZ»�� ÉZÅ Ê� PnË�|e5 ÉZ»{ Ä] �Á� ˚C20/ 25) \�/�Á� (|¿|� ¶¬fÀ».  
Ã�Y|¿Y Z] �ZeÂ¼�Ë{|Ì�¯Y�aÂ� ºË�¿M ¶¯ dÌ·Z § ÊËZ¿YÂe É�Ì³  ¹ÂÌ·Á�Y�feÂ¸]Á�fÌ¿ ÊËZÌ¼Ì�Âf§ �ÅZ¯ �Y É�Ì³Â¸m �{ �Y

)NBT ( |� ¾ÌÌ e]3[ . µZ� �{ Y{Z�M Á Â¿Z¯Z¿ �Á� ª^��] �Y|Ì� Ȳ�a cZ]�Â°�M ºË�¿M ¶¯ dÌ·Z §1981�  Ã|ÌnÀ
Ê» {Â� .½Â·Z» d�¸£ ,Z�£ ÉZÅ|ÌbÌ· ½ÂÌ�Y|Ì�¯Y�a ½Y�Ì» �nÀ� ÉY�]É{|ÌÅ|·Y)MDA ( Ã|� |Ì·Âe ÉZÅ|ÌW|·M�ËZ� Á

®Ë�ÂfÌ]�Z]ÂÌe Z] �À¯YÁ ��Âe |Ì�Y)TBA (Ã�Y|¿Y  |� É�Ì³]3[.  
  

lËZf¿ hv] Á  
1� ºË�¿M dÌ·Z § �ÅZ¯ ¾Ë�f�Ì] SOD�Y Y�ÉZ»{  ˚C3 Ze ˚C9�Ê» Ã|ÅZ�» ºÌÀ¯ .� �{ ½Z»recovery ºË�¿M ¶¯ dÌ·Z § 

SOD  �¬§d�Y Äf§ZË �ÅZ¯ ÊW�m Pf^�¿ �Y|¬» Ä] Ä�Ë� �{.  
2� Z] |ÅZ� ½ZÅZÌ³ �{ �ÅZ¯  �Y Z»{˚C25 Ä] ˚C5 ºË�¿M ¶¯ dÌ·Z § ½Y�Ì» ASPOXÊ» �ÅZ¯ ÊW�m Pf^�¿ �Y|¬» Ä]  �

|]ZË, �{ Z»Y ,®Ì]�Â°�M|Ì�Y Z] Ã|� �Z¼Ìe ½ZÅZÌ³ �Y Z»{ �ÅZ¯ Z] ˚C25 Ä] ˚C5  ºË�¿M ¶¯ dÌ·Z § ½Y�Ì»ASPOX �{ 
 d�¸£ �ËY�§Y Z] Ä�Ë�Á ±�]ASA ºË�¿M dÌ·Z § ¾Ë�f�Ì] Ä¯ É�Â� Ä] |]ZË Ê» �ËY�§Y ASPOX�Z¼Ìe �{ Y� M025/0 

ASA=�{ T=3˚ ºÌÀ¯ Ê» Ã|ÅZ�»  . �Y Z»{ �ÅZ¯ Z]˚C5 Ze ˚C9 � ºË�¿M ¶¯ dÌ·Z § ½Y�Ì» ASPOX±�] �{  �ÅZ¯ ZÅ
|]ZË Ê» .¿M ¶¯ dÌ·Z § �ÅZ¯ ºË�ASPOX�Z¼Ìe Á{ �{ M025/0 ASA=  ÁM02/0ASA= ÄÌ·ÁY t�� Ä] ÄmÂe Z] ,

 ºË�¿MASPOX ÉZ»{ �{ 5 ÉZ»{ �{ Ä¯ d�Y Ã{Â] ÉY Ã�Y|¿Y Ä] ˚C9� ºË�¿M t�� ASPOX �{ ºË�¿M ¾ËY ÄÌ·ÁY t�� Ä] 
 ÉZ»{˚C25 ºË�¿M ÉÓZ] dÌ·Z § �Y|¬» ¾ËY ¾f�Y{ Á d�Y Ã|Ì�� �ËZ»�M ¹Zn¿Y �Y ¶^« ASPOX{ �{  ÉZ»˚C9� �ZÌ�] 

Ê» |À¼���Y|�Z].  ºË�¿M ¶¯ dÌ·Z § �ÅZ¯ASPOX �Z¼Ìe �{ M015/0ASA= �{ ºË�¿M ÄÌ·ÁY dÌ·Z § Ä] ÄmÂe Z] 5 ,
 ºË�¿M dÌ·Z §ASPOX �{ 3� ÉZ»{ �{ ºË�¿M ¾ËY ÄÌ·ÁY dÌ·Z § Ä] ,25 Ze �ÅZ¯ Z] Á d�Y Ã|Ì�� �ËZ»�M ¹Zn¿Y �Y ¶^« 

˚C6� Á ˚C9 �¾ËY �{ ºË�¿M ¾ËY dÌ·Z § |�Z] Ê¼¿ �iÂ» ½Y|Àq Á Ã|Ì�� [Â¸�» |u �Y �f¼¯ Ä] �Z¼Ìe  . dÌ·Z § �ÅZ¯
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 ºË�¿M ¶¯ASPOX �{ ºË�¿M ¾ËY º¯ �ZÌ�] ÄÌ·ÁY dÌ·Z § Ä] ÄmÂe Z] |ÅZ� ½ZÅZÌ³ �{ ˚C5 ÉZÅ �Z¼Ìe Z] Ä�ËZ¬» �{ ASA 
|�Z] Ê» �Â�v» �ZÌ�] .±�]�Ze�� ®Ì]�Â°�M |Ì�Y �Y É�ÌÌ¤f» ÉYÂfv» ��eÂ¼Ì· ½Zfy�{ ÉZÅ|¿�Y{ µZ� � . Ê»Z´ÀÅ

±�] Ä¯Ê» �Y�« d�Y Ã|À¿� Ä»|� Ä¯ ,¾ÌËZa ÉZÅZ»{ �{ ZÅÊ» �ÅZ¯ c|� Ä] ®Ì]�Â°�M|Ì�Y P�À» ,|¿�Ì³ Ä] ,|]ZË
 O{Á|u Ä¯ ÊÅZ´ÀÅ Ä¯ ÉÂv¿70Ê» d�{ �Y Y� ®Ì]�Â°�M|Ì�Y |��{ d§Z] Ä] \Ì�M ,|ÀÅ{Ê» d�³�] ¶]Z« �Ì£ ZÅ�

{Â� .Ì�¯Y ÄnÌf¿ �{ ®Ì]�Â°�M|Ì�Y �ÅZ¯Ê» ½ÂÌ�Y|Ê¼¿ ¹Zn¿Y ½�Ì�¯Y [ZÌ£ �{ ½ÂÌ�Y|Ì�¯Y Ä¯ Y�Ë� ,|�Z]{Â� . �Ì·Z¿M
Ê» ®Ì]�Â°�M|Ì�Y ÉYÂfv»±�] Z¬] ÉY�] Ã{Z� �ËZ»�M ®Ë Ä] |¿YÂexË ÉZÅZ»{ �{ ZÅ|À¯ ®¼¯ Ê³{�] 4[.  

3� �{  ÉZ»{˚C5ÉZÅ�Z¼Ìe ¾Ì] )M AsA 0,025 Á 0,02 Á 0,015 Á 0( �Zv· �Y Lipid peroxidationZ¨e  {ÂmÁ ÊeÁ
 �Y ,{�Y|¿˚C0 Ze ˚C9� ÊW�m Pf^�¿ �Y|¬» Ä] ZÅ�Z¼Ìe Ä¼Å �{ Lipid peroxidation|]ZË Ê» �ËY�§Y .  

 �Y ¶^« ÃZÌ³ �|« �Årecovery ½Z»� �{ ,Ã{Â] É�e ¾ÌËZa ÊËZ»{ �Z¼Ìe �{ recovery ÉZÅ �Z¼Ìe ÄÌ¬] Ä] d^�¿ 
ÊËZ»{Lipid peroxidationd�Y Äf�Y{ É�f�Ì]  . d�¸£ �|« �ÅASA ÊËZ»{ ÉZÅ�Z¼Ìe Ä¼Å �{ Ã{Â] �f�Ì] 
�Y|¬»Lipid peroxidation �Z¼Ìe Ä¯ É�Â� Ä] d�Y Ã{Â] �f¼¯ M025/0ASA=¾Ë�f¼¯ Lipid peroxidation Á 

 ¾Ë�f�Ì] |ÅZ� ½ZÅZÌ³Lipid peroxidation|À�Z] Ê» Y�Y{ Y�  . \^� ÊËZ�£ cZ^Ì¯�e �] Êf�Z¨u �iY Z] ®Ì]�Â°�M|Ì�Y
½ÂÌ�Y|Ì�¯Y�a ½Y�Ì» �ÅZ¯|Ë{�³ Z�£ �Y {YÂ» d�¿ Á ZÅ|ÌbÌ·.  
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The combined effects of ascorbic acid and cold stress on some antioxidant enzyme activities 
in Mexican lime (Citrus aurantifolia) seedlings 
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Abstract 
Generation of radicals active oxygen and increase those in plant tissues one of the Common 
typicality of environmental stresses(cold stress). In this study the greenhouse experiment 
consisted in a completely randomized design as a factorial arrangement with two factors: 
Temperature in 5 levels (3˚C, 0˚C, -3˚C, -6˚C, -9˚C) and ascorbic acid in 4 levels (0, 0.015, 0.02, 
0.025 M ASA) in three replicates, harmful effect of cold stess was investigated in nine foliage 
Mexican lime seedling.  
According in the present study various parameters such as chlorophyll a, chlorophyll b, leaf water 
content, protein, malondialdehyde content (indicator lipid peroxidation), leaf electrolyte leakage, 
superoxide dismutase enzyme activity and ascorbate peroxidase activity were evaluated in three 
phase include:  
1- Before experiment : 25 /20˚C day/night 
2- Chilling temperature: 3˚C, 0˚C, -3˚C, -6˚C, -9˚C 
3- Recovery temperature: 25˚C 
At the time of recovery ascorbic acid due to protection effect on the structure membranes reduced 
lipid peroxidation content and electrolyte leakage. Cold stress accompany with partially decreases 
superoxide dismutase enzyme activity in roots, noticeable decreases ascorbate peroxidase activity 
in root and leaves. Ascorbic acid spray (three time each day) in course of adaptation, before cold 
stress treatment, induction ascorbate peroxidase activities in seedlings. Seedlings that spray with 
ascorbic acid, before experiment, because of high ascorbate peroxidase activity, possess high 
capacity in course of chilling temperature for alteration in radicals oxygen active for example 
hydrogen peroxide. Additionally seedlings that spray with ascorbic acid, preservation fresh 
weight and relative water content percent in high levels. 

 


