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[ÁZÀe É�Â·ÂË�Ì§ ÃY� Á cZ^¯�» ÊÅ{�Z]  �{ ½M �ÅZ¯ ÉZÅ�Z¯½Y�|¿�Z» ©��  
  

ÊÅZ��´À¯ É|�Y Ê¸� Á É�Ì»Y Ê«ÔyY ¾Ì´¿  
½Y�|¿�Z» É��ÁZ�¯ cZ¬Ì¬ve �¯�» Ê¼¸� dXÌÅ ÉZ��Y  

  
Ã|Ì°q  

 Äf�~³ ÄÅ{ µÂ� �{)87 �1378 (�Á� {�Â» �{ Ê·YÂf» cZ ·Z�» Á cZ¬Ì¬ve  �{ cZ^¯�» ÊÅ{�Z] [ÁZÀe �ÅZ¯ ÉZÅ
{ cZ¬Ì¬ve ¾ËY Ã|¼� Ä¯ d§�³ �Y�« Ê���] {�Â» ½Y�|¿�Z» ©��ÃÂÌ» {Y| e �ÅZ¯ {�Â» � Äq  Á µÂ�v»�a µZ� �{ ZÅ

Ä¿YÂm ¶Ì°�e �ËY�§Y ÃÂÌ» {Y| e Á ¶³ ÉZÅ Äq º¯ µZ� �{ ZÅ  {Â] µÂ�v» .�Á�  ÄÅ{ ¾ËY µÂ� �{ Ä ·Z�» {�Â» ÉZÅ
Ä]  ¶»Z� Ã|¼��Â�1�É�ZnÀÅZ¿ Ê���]  ÄË~¤e ÉZÅ [ÁZÀe �{ ZÆ¿M �ÌiZe Á ÉY  ÊÅ{�Z]2� ÊËZÌ¼Ì� ÉZÅ{Â¯ ÄÀÌÆ] ¥��» 
Àf»�Ìa Á ±�] ½Â»�M Z] \�Z  {�°¸¼� ÊÀÌ]3�µÂ¸v»  ¾Ì�¯Y Ê�Za   µÂ�v»�a µZ� �{ Ê�ÂÀ�» ÉZÅ4�µÂ¸v»   Ê�Za

 µÂ�v»�a µZ� �{ ��Z¯Z�5 �µÂ¸v»  Ä¿YÂm ¹�Âe ½Z»� �{ Ã�ÁY Ä¿Zf�»� Ê�Za º¯ µZ� �Y ¶^« ZÅ  µÂ�v»6 �µÂ¸v»   Ê�Za
{Â] µÂ�v»�a µZ� �{ d�Y{�] �Y | ] Á ¶^« Ã�ÁY .½Z�¿ lËZf¿ �yZ� ,ÊËZÌ¼Ì� ÉZÅ{Â¯ ÄÀÌÆ] ¥��» Ä¯ {Y{ 

[ÁZÀe Ä] Y� ÊÅ{�Z] ÊÀ » �Â� {Y{ �ÅZ¯ |ÅZ� Ä] d^�¿ É�Y{ .¾Ì�¯Y {�]�Z¯  d]Z«� �ÅZ¯ \^� ,��Z¯Z� Á Ê�ÂÀ�» ÉZÅ
�a µZ� �{ ®ÀÌ�  º¯ µZ� �{ Y� {�°¸¼� Á ÃÂÌ» ¶Ì°�e Á µÂ�v»�a µZ� �{ ÃÂÌ» Ã�Y|¿Y ÄnÌf¿�{ Á |¿|� µÂ�v»
 �ËY�§Y µÂ�v»|¿{Y{ .µÂ¸v» {Y{ �ËY�§Y µÂ�v» º¯ µZ� �{ Y� ÃÂÌ» ¶Ì°�e ,Ã�ÁY Ä¿Zf�»� Ê�Za .µÂ¸v»  �{ Ã�ÁY Ê�Za

[ÁZÀe ¾f§� ¾Ì] �Y \mÂ» Z^Ë�¬e ,µÂ�v»�a µZ� �{ d�Y{�] ½Z»� |Ë{�³ ÊÅ{�Z] .Ä] �Á� �f�Ì] Ê¸¯�Â�  µZ¼�Y ÉZÅ
µZ� ¶°Ì� ,Ã|� Ä] |¿{�¯ ¶Ë| e Y� É�ÁM É�Â� µZ� {Y| e ZË Ä¯ ÉZÅº¯  µZ� ��Âf» {�°¸¼� ZË Á �ÅZ¯ Y� µÂ�v»  ÉZÅ

º¯ µZ� {�°¸¼� ¥ÔfyY �ÅZ¯ \^� Á Ã{Y{ �ËY�§Y Y� µÂ�v» �a ÉZÅ º¯ Á µÂ�v» |¿|� µÂ�v» . \¸£Y ¾ÌÀr¼Å
�a µZ� �{ ÃÂÌ» ��Âf» ½�Á Á ��« �ËY�§Y \^� ZÅ�Z¼Ìe |¿|� µÂ�v»  .  

  
Ä»|¬»  

         Ä¯ d�Y Ã{Y{ ½Z�¿ {| f» cZ¬Ì¬ve º�À» ÊÅ{�Z], ¿          Ê» Ê�ËÁ� Á Ê�ËY� |�� ¾Ì] [Ây ½�YÂe ®Ë ÄnÌf     Ä¿Â³�Å Á |�Z]
  Ä¿�YÂ» ¾ËY�{ Ê·ÔfyY  , µZ� µZ¼fuY  Ê» �ËY�§Y �Z�u ¹Z«�Y �{ Y� É�ÁM |Å{.    ,Ê/¸yY{ ÉZ/Å�Âf¯Z§ �/] ÃÁÔ�   ÉZ/Å�Âf¯Z§

  Êm�Zy|À¿Z» Ê°�y  Á    É�Z¼Ì]  Ê» �Ì¿  |À¿YÂe   µÂ�v» ¥~u Z]  ®ËµZ�, µZ� Äy�q �Á�� ­�v» |À�Z] É�ÁM .Y   Z/] ¹Z«�
 º�À» ÊÅ{�Z], �³Y  {Ây Ä¿�YÂ»    Y�   Ê¸yY{ ¶»YÂ� �iY �{ ZË     d�{ �Y Êm�Zy ]|ÀÅ|,     Y� {Ây ½�YÂe     ÊÅZeÂ¯ c|» �{ d�|]

Ê»  |¿�ÁM Z»Y    ¹Z«�Y ,�Z�u µZ�    É{ZË� ÉZÅ  µZ� Ä]    Ê» Ä»Y{Y É�ÁM        |/Ë|m Ê�Ìv» �ËY�� Ä¯ Êf«Á Ze |ÀÅ{   ¶Ë|/ e \^/� ,
  {{�³ Äy�q ¾ËY .  �{  ] Ä¯ Ê»Z«�YÄ º�Ì¿Z°»         |Àf�Ì¿ �Æn» É|»M�Z¯ Ê³|ÀÀ¯ ®Àe {Ây             Ä/] µZ/� ®/Ë �{ ÃÂ/Ì» ¶Ì°�/e Á

�ZqZ¿ {ZË�     ,|�Z] Ã|�   ÃÂÌ» {ZË� {Y| e  dy�{ ÉÁ�    �« ¥��» \^� ,¼  dÃ|¼�  cY�|/ÌÅÂ]�¯       ¹Y|/¿Y �{ Z/Å      ÊËYÂ/Å ÉZ/Å
Ê»  {Â�     µZ¬f¿Y ÄnÌf¿�{ Á   ZÆ¿M   Ê» �ÅZ¯ Ä�Ë� Ä] |]ZË .    Ê´À��³ �Zq{ Ä�Ë� µZu ¾ËY�{ �   ¿YÂe Á Ã|�   ÉY�]   ��ZÀ� [~m

  Ê» �ÅZ¯ ÊËY~£ |]ZË .   Ê/» Ê¿Â/»�ÂÅ ½�YÂ/e �{ µÔfyY \mÂ» ÊËY~£��ZÀ� {Â^¼¯       \^/� ¶/»YÂ� ¾/ËY �Â/¼n» Á {Â/�
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     º¯ µZ��{ ¶³ Ä¿YÂm ¶Ì°�e �Y É�Ì³Â¸m Ê» µÂ�v» {{�³ .º¯ µZ� �{  dy�{ µÂ�v»Ä]   {|/n» �Â/�   Y� {Â/y ÊËZ/¿YÂe 
    Ê» �ËY�§Y Ã|ÀËM µZ� ÉY�]  |Å{) 9(. �Á�  ZÅË  |À¿YÂf] Ä¯ Ê            ÃÂ/Ì» Ã�Y|/¿Y Á �ÅZ¯ µÂ�v»�a µZ��{ Y� d]Z«�   Y�   ¾/ËY �{

           º¯ µZ� �{ Y� ¶³ Ä¿YÂm ¶Ì°�e ¶]Z¬» �{ Á �ËY�§Y µZ�      |/ÀÅ{ �ËY�/§Y µÂ�v»,        µZ/� ¶°Ì/� ¶Ë|/ e \/mÂ»     Á É�ÁM
Ê» É{Z�f«Y {Â� �ËY�§Y |¿{�³.   

  

�Á� Á {YÂ» ZÅ  
Ä]  [ÁZÀe �ÅZ¯ �Â�À» ¡Z] �{ ÊÅ{�Z]  Ê·YÂf» ÊeZ¬Ì¬ve ,cZ^¯�» ÉZÅ¥|Å Á    Äf/�~³ Ä/Å{ µÂ� �{ |À»)1387�1378 ( �{

                 d/�Y Ã{Â/] �/Ë� {�YÂ» ¶»Z� cZ¬Ì¬ve Á cZ ·Z�» ¾ËY Ã|¼� Ä¯ |� ¹Zn¿Y ½Y�|¿�Z» ©�� :1�    É�Z/nÀÅZ¿ Ê/���]     ÉZ/Å
ÄË~¤e         [ÁZÀe Z] ZÆ¿M �Z^e�Y Á Ä¬�À» \·Z£ ÉY  ÊÅ{�Z]2�           �Ì/a Á ±�/] ½Â/»�M �Z/�Y �] ÊËY~£ ��ZÀ� ÄÀÌÆ] ¥��»    Ê/ÀÌ]

 Â�v» {�°¸¼�   [ÁZÀe �ÅZ¯ �{ ZÆ¿M �ÌiZe Á µ  ÊÅ{�Z]3� �Y Ã{Z¨f�Y ¾Ì�¯Y  Ê�ÂÀ�» ÉZÅ  |Ì/�Y ®Ìf�Y ¾·Zf¨¿(NAA) Á 
É{          |Ì�Y ®Ìf�Y Ê�¯ÂÀ§Á�¸¯(2,4-D)          Ä¿Zf�/]Ze ®/Ë�Â·ÂË�Ì§ ��/Ë� ½Z»� �{ ) ½Â/m  _Y�{ (      µÂ�/v»�a µZ/� �{4� 

   �Y Ã{Z¨f�YNAA   Á 2,4-D   ½Âm ½ZËZa �Y | ]   _Y�{ µÂ�v»�a µZ� �{5�¸v» µÂ  ��Z¯Z� Ê�Za2 Á ¶^« Äf¨Å 2 | ] Äf¨Å 
  µÂ�v»�a µZ� �{ d�Y{�] �Y6�µÂ¸v»  Ä¿YÂm ¹�Âe ½Z»� �{ Ã�ÁY Ê�Za     º/¯ µZ/� �Y ¶/^« ÃZ/» |À¨�Y �{ ZÅ   µÂ�/v»7� 

µÂ¸v»     Ã�ÁY Ê�Za3    �Y�Å �{ 2        Ã�ÁY Á d�Y{�] �Y ¶^« Äf¨Å 10    �Y�Å �{ 2        �a µZ� �{ ÃÂÌ» d�Y{�] �Y | ] Äf¨Å    µÂ�/v» .
�ËZ»�M         ­Â¸] s�� \·Z« �{ Á ¡Z] ¾Ë|Àq �{ ZÅ       Z] Ê§{Z�e ¶»Z¯ ÉZÅ4     |¿|/� ¹Z/n¿Y �Y�°e  . x/�Za        ¶»Z/� ÊÅZ/Ì³ ÉZ/Å

  ¹�¿ Z] Ä¯ {Â] ÃÂÌ» Ê¨Ì¯ cZ¨� Êy�] Á ÃÂÌ» ��Âf» ½�Á Á ��« ,ÃÂÌ» {�°¸¼� ,ÃÂÌ» ¶Ì°�e  �Y�§YMinitab  Ä/Ë�ne {�Â» 
d§�³ �Y�« É�Z»M ¶Ì¸ve Á.   

  
hv] Á lËZf¿  

  ¿Y cZ¬Ì¬ve lËZf¿      ½Y�|¿�Z» ©�� �{ Ã|� ¹Zn)1387�1377 (    Ä¯ {Y{ ½Z�¿Ä]          Ä/Ë~¤e dÌ /�Á �Y Ä¯ Ê¿Zfy�{ Ê¸¯ �Â�   ÉY
  Ä] ,|¿�Y{�Ây�] Ê^�ZÀ»     Ã|� ��Å ÊvÌv� ���     Ä] ZÆ¿M É�ZÌ]M ,|¿Y   É�Z¼Ì] Ä] ¾ÌÀr¼Å Á d�Y Ã|� ¹Zn¿Y Ê¼�À» �Â�  Á ZÅ

        [ÁZÀe ,�´Ë{ ½Zfy�{ Z] Ä�ËZ¬» �{ ,|¿�Y|¿ Ê³{Â·M cZ§M   ] ÊÅ{�Z]   Ê» ½Z�¿ É�f¼¯ �ZÌ�  |ÀÅ{ .¡Z]       ºË�ÌÀ» {Â^¼¯ Ä] Ä¯ ÊËZÅ
   [ÁZÀe ,|¿{Â] �Zq{ �À´À» Á ¡Z] Ä] d^�¿ É�e|Ë|� ÊÅ{�Z] |Àf�Y{ �´Ë{ ÉZÅ .   Z/] \/�ZÀf» ÊËZÌ¼Ì� ÉZÅ{Â¯ ÄÀÌÆ] ¥��»

�Ìa Á ±�] ½Â»�M µZ� �yZ� ,{�°¸¼� ÊÀÌ]  {Y{ �ÅZ¯ ¦�¿ {Á|u Ä] Y� É�ÁM)3  .( µÂ/¸v»  Ê/�ZaNAA  Á 2,4-D 
� ½Âm Ê         ÃÂÌ» ®Àe \^� ,Ê·Â¸� ºÌ�¬e ½Z»� �{ _Y�{  Äq      [ÁZ/Àe Ä/nÌf¿ �{ ,|Ë{�³ ®ÀÌ� d]Z«� �ÅZ¯ Á ZÅ   Y� ÊÅ{�Z/]
Ä] ÊÀ » �Â� µZ� �{ ÃÂÌ» ½�Á Á ��«  �ËY�§Y \^� ¾ÌÀr¼Å Á {Y{ �ÅZ¯ É�Y{    |/Ë{�³ µÂ�/v»�a ÉZÅ)2 .( �Y Ã{Z¨f/�Y 

NAA  Á2,4-D½Âm ½ZËZa �Y | ]  �a µZ� �{ _Y�{ ^� µÂ�v»ÊÀ » �ËY�§Y \   Ê/À » �ËY�/§Y Á ÃÂÌ» ½�Á Á ��« �Y{  �Y{
  ®Àe cY�iY ½Á|] {�°¸¼� |Ë{�³ Â�¿Y Ê´¿�Z¿ �] Ê³|ÀÀ¯ .      �ËY�/§Y ,µÂ¸/� �Z�/^¿Y ½Z/»� �{ ÃÂ/Ì» ¾Ì�¯Y t�� ¾f§� ÓZ]

         µÂ/¸v» cZ/ ^e �Y ,��Â� dÌ·Z § Á ®ÀÌ� c�|«     ¾Ì�/¯Y Ê/�Za                 d/�Y ÃÂ/Ì» |/�� �Y Ä/¸u�» ¾/ËY �{ Z/Å)1 , 5   Á 6 .(
µÂ¸v»    µZ� {Y| e ,��Z¯Z� Ê�Za   º¯ ÉZÅ         Ä/] d^�/¿ ÃÂÌ» ��« Á ½�Á �ËY�§Y \^� Ä¯ ¾ËY �] ÃÁÔ� {Y{ �ÅZ¯ Y� µÂ�v»

   |Ë{�³ |ÅZ�)7 .(µÂ¸v»         Ä¿YÂm ½|� ¹�Âf» ½Z»� �{ Ã�ÁY Ä¿Zf�»� Ê�Za       º/¯ µZ� �Y ¶^« ZÅ        �ËY�/§Y �/] ÃÁÔ/� ,µÂ�/v»
     [ÁZÀe �ÅZ¯ \^� ,½Zfy�{ ��Âf» {�°¸¼�     ÅZ� Ä] d^�¿ ÊÅ{�Z]   Ê» Ä¯ |Ë{�³ |   Ä] |¿YÂe        ÉZÅ|Ì/�Y |/Ì·Âe �ËY�§Y d¸�
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               Ã{�/³ �iÂ» ½Z»� ,®¼ze �¼� µÂ� ,Ã{�³ Ä¿Y{ �ËÁ� d��� �ËY�§Y ,ÃZÌ³ �ZÌ¿ {�Â» ÄÀÌ»M          �ËY�/§Y d/ËZÆ¿ �{ Á Ê¿Z�/§Y
     º¯ µZ� �{ ÃÂÌ» ¶Ì°�e |��{     |�Z] µÂ�v»)3 .(  [ÁZÀe �ÅZ¯ ¾Ë�f�Ì]       µÂ/¸v» �Y Ã{Z¨f�Y Z] ÊÅ{�Z]        Á ¶/^« Ã�ÁY Ê/�Za

      [ÁZÀe ¶°Ì� ¥~u \^� Z^Ë�¬e Ä¯ {Â] µÂ�v»�a µZ� �{ ÃÂÌ» d�Y{�] �Y | ]     ¾/ËY Ä/¯ |/Ë{�³ Â�¿Y Ê´¿�Z¿ �{ ÊÅ{�Z]
  Ê» Y� �iY                          Á Ä�/Ë� d/Ì·Z § ¶«Y|/u ½Z/»� �{ c�Y �ZÌ¿ ¾Ì»Ze ,µÂ�v»�a µZ� �{ dy�{ ÊËY~£ ÄÌ¸ze �Y d ¿Z¼» Z] ½YÂe

     ¶³ ½Z»� �{ ÃZÌ³ �ZÌ¿ ¾Ì»Ze º¯ µZ� �{ É�Ì´¿Y  µÂ�/v»   {Â/¼¿ Ä/ÌmÂe )4 Á 8 .( Ä/]   Ê/» Ê¸¯�Â/�      �f�/Ì] Ä/¯ d/¨³ ½YÂ/e
�Á�      [ÁZÀe ¶°Ì� ,Ã|� µZ¼�Y ÉZÅ      Ä] |¿{�¯ ¶Ë| e Y� ÊÅ{�Z]  É�Â�     µZ� {Y| e ZË Ä¯  º/¯ ÉZÅ   µZ/� �{ Y� µÂ�/v»   ÉZ/Å

      µZ� ��Âf» {�°¸¼� ZË Á �ÅZ¯ ,Ê·YÂf»   º¯ ÉZÅ                  ¥Ôf/yY �ÅZ/¯ \^/� Y~/· ,|/¿{Y{ �ËY�§Y |ÅZ� Ä] d^�¿ Y� µÂ�v»
¸¼� µZ� {�°   �a ÉZÅ    º¯ Á µÂ�v»   |¿|� µÂ�v» .  µZ/� �{ ÃÂÌ» ��Âf» ½�Á Á ��« �ËY�§Y \^� ZÅ�Z¼Ìe \¸£Y ¾ÌÀr¼Å
�a  |¿|� µÂ�v»)3  .(  
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Abstract 
In the last decade (1999-2008), methods of reducing alternate bearing of citrus in east of 
Mazandaran was investigated by lengthy research. Most of these methods were decrease fruitlet 
number in "on year" and increase fruit set and fruitlet number in "off year". Investigated methods 
include: 1-nutritunal disorders and their effect on alternate bearing 2-balance using of chemical 
fertilizers considering leaf analysis and yield forecast 3-foliar application of synthetic auxins in 
"on year" 4-foliar application of sucrose in "on year" 5-winter foliar application of urea about two 
weeks before bud break in "off year" 6- urea foliar application before and after harvest in "on 
year". Results showed that balance chemical fertilizers reduced alternate bearing index 
significantly. Auxins and sucrose reduced sink competition in "on year", so increase fruit size in 
"on year" and fruit set and yield in "off year". Winter application of urea, increased fruit set in 
"off year". Urea application in harvest time almost disappeared alternate bearing cycle. In fact 
most treatments adjust alternate bearing cycle by reducing number of "off years" or by increasing 
average yield of "off years" so decrease difference of "on years" and "off years". Also most 
treatments increased fruit average weight and diameter in "on years". 
 


