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 ½Â�»Ze µZ¬e�a d�Y{�] �Y ¶^« ��Ë� É�Â·ÂË�Ì§(Citrus sinensis)  
  

 É�Ì»Y Ê«ÔyY ¾Ì´¿)1( Ê¿Y��Y º�Z¯ ,)2( �³��] ¾�v» ,)2 ( ÊÅZ��´À¯ É|�Y Ê¸� Á)1(  
1� ,½Y�|¿�Z» É��ÁZ�¯ cZ¬Ì¬ve �¯�» Ê¼¸� cZÌÅ ÉZ��Y 2 �ÃZ´�¿Y{ É��ÁZ�¯ Ã|°�¿Y{ Ê¼¸� cZÌÅ ÉZ��Y   

��|» dÌ]�e   
  

Ã|Ì°q  
 �{ ºÆ» µÂ�v» ¾ËY �{ cZ ËZ� ½{Â] ÓZ] ¶¸� ¾Ë�e ºÆ» �Y Ê°Ë ÃÂÌ» d�Y{�] �Y ¶^« ��Ë� ,cZ^¯�» ¹Z«�Y �Y Êy�]

Ê» �Â�¯ Ê£Z] |�Z] .Ê» ½M Z] \�ZÀf» ÊËZÅ�Z¼Ìe µZ¼�Y Á ��Ë� Ä¬�À» cY�ÌÌ¤e É�Â·ÂË�Ì§ dyZÀ�  ZË µ�fÀ¯ �{ |¿YÂe
|�Z] �iÂ» �ZÌ�] ,cZ ËZ� �ÅZ¯ ¾ËY�]ZÀ] Á ��Ë� �ÅZ¯. Á �ÓÂ¸� ,¾Ì�¯Y �Ë{Z¬» Ê���] �Â�À» Ä] �ËZ»�M ¾ËY Y~· 

Ê¸a  s�� \·Z« �{ d�Y{�] �Y ¶^« ��Ë� |��{ Z] ½M Ä�]Y� Á ½Â�»Ze µZ¬e�a ÃÂÌ» ��Ë� ÄÌuZ¿ �{ �Z¿Á�Âf¯ÓZ³
­Â¸]  Z] Ê§{Z�e ¶»Z¯ ÉZÅ7 ¶»Z� �Z¼Ìe 1 . -|ÅZ�2 .2,4-D  -3 .2,4-D+ -Ã�ÁY4 .2,4-D+ -ÉÁ� cZ¨·Â�5 .2,4-

D+ -��Z¯Z�6 .2,4-D+GA3 Á 7.GA3 +  Z] Ã�ÁY4|� ¹Zn¿Y �Y�°e  . ½Y�Ì» ¾Ë�f�Ì] |ÅZ� �Z¼Ìe Ä¯ {Y{ ½Z�¿ lËZf¿
ºË�¿M �Y|¬» ¾Ë�f�Ì] Á ¾Ì�¯Y ½Y�Ì» ¾Ë�f¼¯ ,��Ë� {Y{ �Z�fyY {Ây Ä] Y� ZÅ . ÉZÅ�Z¼Ìe2 ,3 Á 4Ä]  ÊÀ » �Â�  É�Y{

|¿{Y{ �ÅZ¯ |ÅZ� Ä] d^�¿ Y� ��Ë� . �Ì¿ ¾Ì�¯Y ½Y�Ì» ¾ËY �{3ÊÀ » �ËY�§Y |ÅZ� Ä] d^�¿ �Z¼Ìe  d�Y{ É�Y{. 
Ê¸a ½Y�Ì» �ÅZ¯ ¾ÌÀr¼Å  ÉZÅ�Z¼Ìe �{ �Z¿Á�Âf¯ÓZ³2Á3ÊÀ » |ÅZ� Ä] d^�¿  {Â] �Y{.  �°Ì·Z¯ ¾Ì�¯Y �Y|¬» Z] ��Ë�

ºË�¿M Z] Á Ê¨À» Ê´f�^¼Å Ê¸a Á �ÓÂ¸� ÉZÅ ÊÀ » d^j» Ê´f�^¼Å �Z¿Á�Âf¯ÓZ³ d�Y{ É�Y{ .�¼m �¿ lËZf¿ É|À] ½Z
Ê»  ÉZÅ�Z¼Ìe Ä¯ |Å{2 ,3 Á 4ÄfyY|¿Y �ÌyZe Ä] Y� ��Ë� Ä¬�À» �{ ¾Ì�¯Y t�� �ÅZ¯ ,  ZË �fÀ�  �ÅZ¯ \mÂ» Á 

ºË�¿M dÌ·Z § Ã|� ®ÌfÌ·Á�|ÌÅ ÉZÅ |¿Y . Á ÄfyY|¿Y �ÌyZe Ä] Y� ��Ë� Ä¬�À» �{ Ê·Â¸� Ã�YÂË{ ¾f§� ¾Ì] �Y ZÅ�Z¼Ìe ¾ËY Y~·
ÊÀ » �ÅZ¯ \^� �{ d�Y{�] �Y ¶^« ��Ë� �Y{|¿|� |ÅZ� Z] Ä�ËZ¬» .  

  
Ä»|¬»  

         Ê» [Â�v» ½Y�ËY �Â�¯ Ê£Z] cÓÂ�v» ¾Ë�f¼Æ» �Y Ê°Ë ,cZ^¯�»       ,½M Ä¿ZÌ·Z/� |/Ì·Âe ½Y�Ì» Á d�¯ �Ë� t�� Ä¯ {Â�
     Ã�»� �{ Y� ½Z»�Â�¯10      d�Y Ã{Y{ �Y�« ½ZÆm µÁY �Â�¯  .   ½Zf�Y Ä¼Å ½ZÌ» �Y         d�¯ �Ë� t�� ¾Ë�eÓZ] ½Y�|¿�Z» ½Zf�Y ,ZÅ

  � Ä¿ZÌ·Z� |Ì·Âe Ád�Y Ã{Y{ �Z�fyY {Ây Ä] Y .     �{ ,µÂ�/v» cZ ËZ/� ½Y�/Ì» ½{Â/] ÓZ] ,\�ZÀ» Ê¼Ì¸«Y �ËY�� {ÂmÁ Z]
              Ã|� ½ZÆm �{ µÂ�v» ¾ËY [Â¸�» {�°¸¼� Ä] d^�¿ {�°¸¼� ��Âf» ½{Â] ¾ÌËZa \^� ,d�Y{�] �Y | ] Á d�Y{ ¶uY�»

d�Y .  ÃÂÌ» ,¶³ ��Ë�             {�°¸¼� d§Y ºÆ» ¶¸� �Y Ê°Ë ,¦¸fz» ¶uY�» �{ ÃÂÌ» Á Äq Ê/» cZ^¯�» ÉÓZ] cZ ËZ� Á   |/�Z] .
  ªÌ«{ ÊeZ�Ô�Y ¾f�Y{             ¹Y|¿Y �{ ��Ë� ½Z»� �{ Ä¯ ÊeY�ÌÌ¤e Á ��Ë� É�Â·ÂË�Ì§ �Y �e    Ê» w� Ã|Ë|a ¾ËY �{ �Ì³�{ ÉZÅ  |Å{

      Ê» ,cY�ÌÌ¤e ¾ËY �{ �ÌyZe ZË �ÅZ¯ ÉY�] ÊËZÅ�Z¼Ìe µZ¼�Y Á     |/�Z] �Y~/³�ÌiZe ��/Ë� µ�/fÀ¯ �{ |¿YÂe .   �ËZ/»�M ¾/ËY �{
 �Ë� |��{              Ä] Á ½Y�ËY cZ^¯�» ¹Z«�Y ¾Ë�f¼Æ» �Y Ê°Ë Ä¯ ½Â�»Ze µZ¬e�a d�Y{�] �Y ¶^« �          Z/] d/�Y ½Y�|/¿�Z» �Â�/y
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     Ê¸a Á �ÓÂ¸� ,¾Ì�¯Y �Ë{Z¬» cY�ÌÌ¤e                 d/ËZÆ¿ �{ Á |/� Ä�/ËZ¬» ¦/¸fz» ÉZ/Å�Z¼Ìe �{ ÃÂ/Ì» �°Ì·Z/¯ �{ �Z/¿Á�Âf¯ÓZ³
e µZ¼�Y �iY �{ ½M �ÌyZe ZË �ÅZ¯ ½Z°»Y Á cY�ÌÌ¤e ¾ËY É�Â·ÂË�Ì§Ä] ÉZÅ�Z¼Ì |Ë{�³ Ê���] Äf§� �Z¯ .  

  
  
  

�Á� Á {YÂ» ZÅ  
 ÊËZn¿M �Y   ZÌ¿{ cZ¬Ì¬ve �Y É�ZÌ�] �{ Ä¯2,4�É{ Ê�¯ÂÀ§Á�¸¯ ®Ìf�Y  |Ì�Y(2,4-D)     ½Z�/¿ Ê]Â/y lËZ/f¿ ��/Ë� µ�fÀ¯ �{ 

  Ä] Ã{Z» ¾ËY �Y d�Y Ã{Y{ Ä¬�À» cZ¬Ì¬ve Ä] ZÀ] Á |� Ã{Z¨f�Y ZÅ�Z¼Ìe Ê¸�Y \Ì¯�e ½YÂÀ� Ê���] Á ÉY » ÉZÅ  {YÂ/» �Y ÊeZ ·Z�
         |� Ã{Z¨f�Y �Z¼Ìe \Ì¯�e �{ Ê·Z¼fuY Ê°¼¯ �iY ÉY�] É�´Ë{) 2Á6  .(    ­Â¸] s�� \·Z« �{ �ËZ»�M     Z/] Ê§{Z�/e ¶/»Z¯ ÉZÅ

 �{ ,�Y�°e �ZÆq Á �Z¼Ìe d¨Å28 µÁZ¿ ½Â�»Ze µZ¬e�a ¢·Z] dy�{ (Citrus sinensis)    |/»M�{ Y�/mY Ä/] .   ¾/ËY ÉZ/Å�Z¼Ìe
  ¶»Z� ªÌ¬ve1 . |ÅZ�)[M(  -2 .2,4-D)  20�fÌ· �{ ¹�³ Ê¸Ì» (   -3 . 2,4-D) 20�fÌ· �{ ¹�³ Ê¸Ì»   ( Ã�ÁY Á)1(%   -4 .

2,4-D) 20    �fÌ· �{ ¹�³ Ê¸Ì»  (    ÉÁ� cZ¨·Â� Á)5/0(%      -5 .2,4-D) 20     �/fÌ· �{ ¹�³ Ê¸Ì»  (    ��Z¯Z/� Á)1(%    -6 .2,4-D 
)20�fÌ· �{ ¹�³ Ê¸Ì»  ( ÁGA3 ) 15�fÌ· �{ ¹�³ Ê¸Ì»  (  Á7 .GA3 )  15�fÌ· �{ ¹�³ Ê¸Ì»  ( Ã�ÁY Á)1 (% �yM Äf¨Å �{ Ä¯

   |� ¹Zn¿Y ÃZ» ½Z]M .  µÂ¸v» �Y | ]                    Á ��Z¼/� ½Z/fy�{ ÉZa �{ Ã|� ÄfzË� ÉZÅ ÃÂÌ» {Y| e Äf¨Å �Å ,d�Y{�] ½Z»� Ze Ê�Za
   |Ë{�³ É�ÁM �¼m �b� .               d/^i �Z/¼Ìe d/ve ½Z/fy�{ Ä/Ì¸¯ {�°¸¼� Á |� ¹Zn¿Y ÃZ» ¾¼Æ] µÁY Äf¨Å �{ µÂ�v» d�Y{�]

Ë{�³| .           |/� ¾ÌÌ e |ÅZ� Ä] d^�¿ �ÅZ¯ ½Y�Ì» Á �Z¼Ìe �Å �{ ,ÃÂÌ» ��Ë� |� �{ ½ZËZa �{ .   ÃÂ/Ì» �°Ì·Z/¯ d¼�/«   ÉZ/Å
    Y|m Ã|� d�Y{�]Ã|�          ®�y  �{ ��¬» [M Z] Â�f�� �Y | ] Á             |/� �{Â/a �ËZ/» c�Y Z/] Á ®�/y É{Z¼n¿Y ¾¯  .  ÉY�/]

Ã�Y|¿Y      Ä/¿Â¼¿ ¾Ì�¯Y ½Y�Ì» É�Ì³            �Z/°¼Å Á ½Â/³�Y �Á� �Y �°Ì·Z/¯ ÉZ/Å  ,½Y)3  (     Ã�Y|/¿Y �Â/�À» Ä/]      ºË�/¿M ½Y�/Ì» É�/Ì³
Ê¸a  �Á�³ Äf§ZË �ÌÌ¤e �Á� �Y �Z¿Á�Âf¯ÓZ³)4 (�Á� �Y �ÓÂ¸� ÉY�] Á  Ê¿{Y Á �Â³ ÉZÅ)1Á5 .( |/� Ã{Z¨f�Y. Ã{Y{   ÉZ/Å

         �Y�§Y ¹�¿ �Y Ã{Z¨f�Y Z] Ã|»M d�{ Ä]Minitab      ¾Ì´¿ZÌ» Ä�ËZ¬» Á Ã|� ¶Ì¸ve Á ÄË�ne  ¿Y{ ½Â»�M �Y Ã{Z¨f�Y Z] ZÅ   ¹Z/n¿Y ¾/°
|Ë{�³ .  

  
hv] Á lËZf¿  

  �Y{Â¼¿1               Ã�Y|¿Y �Ë{Z¬» Á ½Â�»Ze µZ¬e�a d�Y{�] �Y ¶^« ��Ë� |��{ �] Y� ¦¸fz» ÉZÅ�Z¼Ìe �iY       �ÓÂ¸� ,¾Ì� Ȳ Ã|� É�Ì³
 Ê¸a Á d�Y Ã{Y{ ½Z�¿ d�Y{�] ½Z»� �{ ÃÂÌ» �°Ì·Z¯ �Z¿Á�Âf¯Ó .½Z¼Å   Ê/» Ä/�uÔ» Ä¯ �Â�      ¾Ë�f�/Ì] |ÅZ/� �Z/¼Ìe {Â/�

 �Ë� ½Y�Ì»    ºË�¿M �Y|¬» ¾Ë�f�Ì] Á ¾Ì�¯Y ½Y�Ì» ¾Ë�f¼¯ ,�  {Y{ �Z�/fyY {Ây Ä] ZÅ�Z¼Ìe Ä¼Å ½ZÌ» �Y Y� ZÅ .  ÉZ/Å�Z¼Ìe2 ,3 
 Á4Ä]  ÊÀ » �Â� |¿{Y{ �ÅZ¯ |ÅZ� Ä] d^�¿ Y� ��Ë� É�Y{ .  
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 �Y{Â¼¿1 .Ê¸a ,¾Ì�¯Y �Ë{Z¬» Á ��Ë� |��{ ¾Ì] Ê¼fË�Z´· Ä�]Y� Ì·Z¯ ��Ë� Ä¬�À» �ÓÂ¸� Á �Z¿Á�Âf¯ÓZ³�°  

d�Y{�] �Y ¶^« ��Ë� �ËZ»�M �{ ½Â�»Ze µZ¬e�a �{   
  

     ¾ËY �{ �Ì¿ ¾Ì�¯Y ½Y�Ì»3   t�/� �{ |ÅZ/� Ä] d^�¿ �Z¼Ìe 5 %  Ê/À » �ËY�/§Y  d/�Y{ É�Y{ .    �{ �ÓÂ¸/� ºË�/¿M cY�/ÌÌ¤e
     ÊÀ » É�Z»M ��¿ �Y ¦¸fz» ÉZÅ�Z¼Ìe         �Z/¼Ìe Á {Â/] �/f¼¯ |ÅZ� Ä] d^�¿ ZÅ�Z¼Ìe Ä¼Å �{ ½M �Y|¬» Ê·Á {Â^¿ �Y{2Y{  ÉY�

  {Â] �ÓÂ¸� ¾Ë�f¼¯ .   Ê¸a ½Y�Ì» �ÅZ¯ ¾ÌÀr¼Å      ÉZÅ�Z¼Ìe �{ �Z¿Á�Âf¯ÓZ³2Á3      Ê/À » |ÅZ/� Ä] d^�¿     {Â/] �Y{ .   µÁ|/m1 
    ºË�¿M Á ¾Ì�¯Y Ê´f�^¼Å \ËY��           Ê» ½Z�¿ d�Y{�] �Y ¶^« ��Ë� |��{ Z] Y� ZÅ |Å{ .Ê» Ä�uÔ»  �Y|¬» Z] ��Ë� Ä¯ {Â�

    ÊÀ » Ê¨À» Ê´f�^¼Å �°Ì·Z¯ ¾Ì�¯Y    t�� �{ É�Y{5 % ºË�/¿M Z] Á    Ê/¸a Á �ÓÂ¸/� ÉZ/Å     d/^j» Ê´f�/^¼Å �Z/¿Á�Âf¯ÓZ³
ÊÀ »      t�� �{ É�Y{1 %d�Y Äf�Y{ .Ê» �«YÁ �{  ÉZÅ�Z¼Ìe Ä¯ d¨³ ½YÂe2 ,3 Á 4  ��/Ë� Ä¬�À» �{ ¾Ì�¯Y t�� �ÅZ¯ ,

   ÄfyY|¿Y �ÌyZe Ä] Y�           ºË�¿M dÌ·Z § ZË �fÀ�  �ÅZ¯ \^� {Ây Ä¯ |¿Y       d/�Y Ã|/� ®ÌfÌ·Á�|ÌÅ ÉZÅ .  �Y ¾ËY�]Z/À]     ¾f/§� ¾Ì/] 
d�Y Ã{Zf§Y �ÌyZe Ä] ZÅ�Z¼Ìe ¾ËY �{ ��Ë� Ã|Ë|a �Â«Á Á Ê·Â¸� Ã�YÂË{ .  

 µÁ|m2 .Ã�Y|¿Y ÉZÅ�Âf¯Z§ Ê´f�^¼Å \ËY�� ½Â�»Ze µZ¬e�a d�Y{�] �Y ¶^« ��Ë� |��{ Z] Ã|� É�Ì³  
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Abstract  

In some citrus varieties, pre harvest drop is one important reason for high losses in this important 
horticultural crop of Iran. Recognition of physiology of events in fruit abscission zone and 
application of some proportional treatments can reduce or control the abscission. Therefore this 
experiment was conducted to investigate auxin, cellulase and poly-galacturonase in abscission 
zone of Thompson navel orange and its relationship with fruit abscission percent. Experiment was 
performed in randomized complete block design with 7 treatments: 1.Control; 2.2,4-D; 3.2,4-
D+Urea; 4.2,4-D+ZnSO4; 5.2,4-D+Sucrose; 6.2,4-D +GA3 and 7.GA3+Urea with four 
replications. Results showed that Control had the highest abscission percent, the lowest auxin 
amount and the most enzymes amount. Treatments 2, 3 and 4, reduced abscission compare to 
Control, significantly. Auxin amount increased significantly in these treatments. Also poly-
galacturonase level in treatments 2 and 3 had significant reduction. Abscission had a significant 
negative correlation with auxin and a significant positive correlation with hydrolytic enzymes. 
Totaling the results show that treatments 2, 3 and 4, delayed reduction of auxin level, so 
decreased production or activation of hydrolytic enzymes. Therefore these treatments postponed 
destroying of cell membrane in abscission zone and caused significant reduction in pre harvest 
drop compare to control. 


