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1�\Ìe�e Ä]   ,É�f¯{ ÉÂn�¿Y{2��Y�Ì� ÃZ´�¿Y{ ,É��ÁZ�¯ Ã|°�¿Y{,Ê¿Z^£Z] ¹Â¸� {Zf�Y   
  

Ã|Ì°q  
d�¯ ½ZÆm ¦¸fz» ÉZÅ�Â�¯ �{ Ê Ì�Á �Â�] ¾Ìf¿Z¼¸¯ Ê´¿�Z¿ Á µÁZ¿ µZ¬e�a ¹Z«�Y �ËZ� Z] Ä�ËZ¬» �{ Á |¿{�³ Ê» 

|¿�Y{�Ây�] Ê�Zy É�Zne dÌ¼ÅY �Y cZ^¯�». É{ZË� dÌ¼ÅY É��ÁZ�¯ �{ ÊÅZÌ³ |�� Ã|ÀÀ¯ ºÌ�Àe {YÂ» �Y Ã{Z¨f�Y 
|¿�Y{ .|ÀÅ{ �ËY�§Y Y� ½M É|À�a�Y�Z] Á Ã|Ì�z] {Â^Æ] Y� ÃÂÌ» ¶°� Á ²¿� ,Ã�Y|¿Y |À¿YÂe Ê» {YÂ» ¾ËY Y�Ë�. �ÅÁ�a �{

ZÌ�Â�y��Zu µÂ¸v» Ä¸u�» Ä� �Y �a ¾Ìf¿Z¼¸¯ Ê´¿�Z¿Á µÁZ¿ µZ¬e�a ÉZÅ ÃÂÌ» Ê°Ë�Â·Âf�ÌÅÁ Ê°Ë�Â·Â§�Â» c
 �f�Y ¶ÌaÁ�aÁ�ËYÁ ®Ì·�^Ìm |Ì�Y Z] Ê�Za2, �4d§�³ �Y�« Ê���] {�Â» É{. s�� \·Z« �{ ¶Ë�Âf¯Z§ c�Â�] �ËZ»�M

 ÉZÅ µZ� �{ �Y�°e Ä� �{ Ê§{Z�e ¶»Z¯ ­Â¸]1383Á1384d§�³ ¹Zn¿Y . ÉZÅ ÃÂÌ» µÁZ¿ µZ¬e�a45 Ê´¿�Z¿Á �Á�
 ¾Ìf¿Z¼¸¯35|¿|� d�Y{�] Ê�Za µÂ¸v» ¾Ë�yM�Y | ] �Á� . Ã|� Ã{Z¨f�Y ÉZÅ�Z¼Ìe Ê¸¯ �Â�] Ä¯ {Y{ ½Z�¿ �ËZ»�M lËZf¿

|¿Á� �Z°] ÃÂÌ» �ÅZ� {Â^Æ]Á Êf¨�Á Ã�Y|¿Y �ËY�§Y ÉY�] |À¿YÂe Ê» . ÉÓZ] ÉZÅ d�¸£2,4�É{ �{ ®Ì·�^Ìm |Ì�YÁ 
Y Ê�Za µÂ¸v» µÁY Ä¸u�»|¿{Y{ �ËY�§Y É�Y{ ÊÀ » �Â�] Y� ÃÂÌ» Ã�Y|¿. Z] Ä�ËZ¬» �{ ®Ì·�^Ìm |Ì�Y2,4� É�f�Ì] �ÌiZe É{

{Y{ ½Z�¿ ÃÂÌ» Êf¨� �ËY�§Y �{. �{ ,É�Â¿ _Â°�Á�°Ì»Á Ê�y�q ¹ÂeÁ�°Ì» �Y Ã{Z¨f�Y Z] Ê°Ë�Â·Âf�ÌÅ Ä ·Z�» �{
�Âa �{ Êv��e ÉZÅ Ä�Ì¯Á Á|ËÁÔ§ Á Á|Ì^·M ÉZÅ µÂ¸��ÅZ� Á º¯Y�eÁ Ã�Y|¿Y Z] Ä�ËZ¬» �{ Ã|� �Z¼Ìe ÉZÅ ÃÂÌ» d

|�¿ Ã|ÅZ�» ÊeÁZ¨e |ÅZ�.  
  

Ä»|¬»  
                       �Y�/« ��/] Ä/«Ô� Á ÄmÂe {�Â» ,�Á{ ÉZÅ Äf�~³ �Y ,|Àf�Å É�Ì�»�³ Ä¼Ì¿ ª�ZÀ» ½Zfy�{ Ä¸¼m �Y Ä¯ cZ^¯�» ��Á�a

 d�Y Äf§�³ .               ¾ÌÀr¼Å Á c�Zne Á ÊËY� µZ¤f�Y ,É{Z�f«Y ÉZÅ Ä^Àm �Y ZÌ¿{ �{ cZ^¯�» |Ì·Âe Ã�Á�»Y   ÉZ/Å ¾Ì»Z/fËÁ ¾Ì»Pe
            d�Y Äf§ZË ÊËY��] dÌ¼ÅY  ÊËÁ�Y{ Ä^Àm �Y Êfu Á ½Z�¿Y �ZÌ¿ {�Â» .      �{ Ê Ì/�Á �Â/�] ¾Ìf¿Z/¼¸¯ Ê´¿�Z/¿ Á µÁZ/¿ µZ¬e�a

                 |¿�Y{�Ây�] Ê�Zy É�Zne dÌ¼ÅY �Y cZ^¯�» ¹Z«�Y �ËZ� Z] Ä�ËZ¬» �{ Á |¿{�³ Ê» d�¯ ½ZÆm ¦¸fz» ÉZÅ�Â�¯.  ÃÂ/Ì»
      ¹Z¿ Ä] Äf� �Y Ê�Â�z» �Â¿ cZ^¯�»     |ËM Ê» {ÂmÁ Ä] ½Y|¼ze ¾ËÂ°e Á |�� �iY �{ Ä¯ d�Y ¹ÂË|Ë�b�Å  .  cZ/^¯�» ÃÂÌ»

              Á|ËÁÔ§ ¶»Z� d�ÂaÁ d�Y Ã|� ¶Ì°�e d�Â³ Á d�Âa Ê¸�Y d¼�« Á{ �Y(Exocarp)    Á|Ì^·M Á (Mesocarp)  Ê» 
|�Z].Flavedo:                        /fyZË Á ¹�|/ÌaY Êf§Z/] ÉZ/Å Ä/ËÓ ¶»Z/� ¶/yY{ Ä] k�Zy �Y Á d�Y ÃÂÌ» d¼�« ¾Ë�e Êm�Zy    ÉZ/Å Ä

    |�Z] Ê» ½M �Ë� Ê¼Ì�¿Y�Za..Albedo:                  Ä/fyZË ¾Ì/] ÉZ�§ ¾f�Y{ ��Zy Ä] Á {Â� Ê» ¶»Z� Y� d�Âa ²¿� |Ì¨� d¼�« 
      d�Y ±�] ÊnÀ¨�Y ¶Ì§Á�» Ä^� ,{ZË� ÉY .      |À�Z] Ê» Ã|À¯Y�a ½M �{ É|¿ÁM cZnf�{.          |/�� Ã|/ÀÀ¯ ºÌ/�Àe {YÂ/» �Y Ã{Z¨f�Y
     |¿�Y{ É{ZË� dÌ¼ÅY É��ÁZ�¯ �{ ÊÅZÌ³ .     Â/» ¾/ËY Y�/Ë�                   Ã|Ì�/z] {Â/^Æ] Y� ÃÂ/Ì» ¶°/� Á ²/¿� ,Ã�Y|/¿Y |/À¿YÂe Ê/» {Y
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    |ÀÅ{ �ËY�§Y Y� ½M É|À�a�Y�Z] .                 �Y�Z] ÉZ�Z¬e kÁY �Y |¿YÂe Ê» �Y|£Z] ,ÃÂÌ» Ê³|Ì�� �{ �ÌyPe ZË �Ë��e Z] ,¾ËY �] ÃÁÔ�
|Å{ �ËY�§Y Y� Ê¿Z��Y�Z] Ã�Á{ Á Ã{Â¼¿ [ZÀfmY Ê�Ìv» \�ZÀ»Z¿ �ËY�� �Y ,Ã{�¯ É�Y{�] Ã�Æ].  

  
YÂ»�Á�Á {ZÅ  

    ¶Ë�Âf¯Z§ �ËZ»�M c�Â� Ä]��Zu �ÅÁ�a                |/Ë{�³ Y�mY Á ÊuY�� �Y�°e Ä� �{ Ê§{Z�e ¶»Z¯ ÉZÅ ­Â¸] s�� \·Z« �{ .
        ÉZÆf�¸£ �{ ®Ì·�^Ìm |Ì�Y Ê�Za µÂ¸v» ÉY�])100,150,200    �fÌ· �{ ¹�³ Ê¸Ì» (       Ä/¯ Z¼´Ì� \ÌmÁ�a É�Zne µÂ¸v» �Y,

     µ{Z » ½M�fÌ· Ê¸Ì» ®Ë39,1    Ì�Y �fÌ· �{ ¹�³ Ê¸Ì»      ÉY�] Á|�Z] Ê» ®Ì·�^Ìm |2,4� ÉZ/Æf�¸£ �{ É{)8,16,24   ¹�/³ Ê/¸Ì»
�fÌ·�{(    �f�Y ¶ÌaÁ�aÁ�ËY �Y,2,4�     �Â¸y Äm�{ Z] É{45|��{) d¯�� dyZ�AmvacZ°Ë�»M (  ½Z»� Ä� �{ 8/7 /  Á22/7 

  Á16/8  |� Ã{Z¨f�Y ..      µÁZ¿ µZ¬e�a ÉZÅ ÃÂÌ»45      ¾Ìf¿Z/¼¸¯ Ê´¿�Z/¿Á �Á�35          d/�Y{�] Ê/�Za µÂ/¸v» ¾Ë�/yM�Y |/ ] �Á� 
|¿|�.  �Y�°e �Å �Y20   |� d�Y{�] ÃÂÌ» {|�.       Ê·Z/fÌnË{ ÉÁ�Y�e ®¼¯ Ä] d�Âa |��{, ÃÂÌ» ½�Á �b� )   d¯�/� dyZ/�

PAND Industries(|Ë{�³ ¾ÌÌ e. µ|» É�f»Âf§Á�f°b�Y ÃZ´f�{ �Y Ã{Z¨f�Y Z] d�Âa ¶¯ ¶Ì§Á�¸¯20 )   Ä/¿Zy�Z¯ dyZ/�
Bausch and Lomb ( kÂ» µÂ� Á{ �{645 Á 663Ë{�³ dWY�« �f»Â¿Z¿ | .    �Y Ã{Z¨f/�Y Z/] ,ÃÂ/Ì» ��« Á µÂ� ¾ÌÌ e ÉY�]
     ,k�|» �¯ �y ®Ë10         Á Ã{Y{ �Y�/« �¯ �y �ZÀ¯ �{ Ê¬§YÁ É{Â¼� c�Â�] ,|¿{Â] Ã|Ë{�³ ½�Á 1Ô^« Ä¯ ÉY ÃÂÌ» {|� 

        |� É�Ì³ Ã�Y|¿Y ÃÂÌ» µÂ� Á ��« \Ìe�e Ä] .            ¾/] dyZ/� ÉZ/Å lÀ��Z�/§ ÉÁ� �Y Ä/¯ ÊnÀ��Z�/§ �/�Âe ÃÂÌ» Êf¨�� 
  ,½Â�»ZÅ Á YÂ�ÂÆË      |Ë{�³ É�Ì³ Ã�Y|¿Y ,{Â] Ã|� ÊuY��  .          �Z�/§ Ä] ÃÂÌ» �À¯YÁ  �Z�Y �] ÃÂÌ» Êf¨� ½Y�Ì» )3   ¹�³Â/¸Ì¯ 

 c|//» �{ Á�//Ì¿15Ä//Ì¿Zi  (  d//�Y{{ZË �//f» Ê//¸Ì» Ä//] ÃÂ//Ì» d//·Zu �//ÌÌ¤e Á|//� É�//Ì³ Ã�Y|//¿Y,Ê·Â� �Â//v» ÉÁ� Ã{�YÁ
|Ë{�³.   �Y�§Y ¹�¿ ��Âe,¶�Zu cZ�Ô�YSAS       /�Zu ÉZ/Å ¾Ì´¿ZÌ»Á|Ë{�³ �¿ZË�YÁ ÄË�ne        ½Â/»�M ª/Ë�� �Y Ä¸LSD  �{ 

µZ¼fuY t��5 % P=|¿|� Ä�ËZ¬» �´Ë|°ËZ] .  
   ÃÂÌ» d�Âa ÊvË��e Ê���]   µZ� �{1384    µÂ/¸v» ¹Â/� Ä/¸u�»Á ¹Á{ Ä¸u�», µÁY Ä¸u�» �{ Ä¯ ÊËZÅ�Z¼Ìe Z] Ä�]Y� �{ 

     d§�³ c�Â� ,|¿{Y{ ½Z�¿ É�fÆ] lËZf¿ Ê�Za .  �/a ��¿{�Â/» ÉZÅ�Z¼Ìe �Y É�Ì³ Ä¿Â¼¿ ,�ËZ»�M ¹Zn¿Y ÉY�]  d/�Y{�] �Y 
d//§�³ c�Â//� .|//� ¹Z//n¿Y �//Ë� s�//� Ä//] ÊaÂ°//�Á�°Ì» ��//] Ä//ÌÆe ¶//uY�».¦//·Y� �{ d//Ì^je Ä//¸u�» F.A.A     

)Fixation).(Formalin-Acetic acid-Alcohol.([�  Á µÂ¿Z/eY ��Âe É�Ì³ [M Ä¸u�»  T.B.A)Tertiary Butyl 

Alcohol) (Dehydration( [–   Ì§Y�Z/a �{ É�/Ì³ \/·Z«Á É�Ë~a }Â¨¿ Ä¸u�» ¾)Paraffin infiltration( k–  Ä/¸u�» 
   ¶»Ó ÉÁ� ½{Y{�Y�« Á d§Z] �Y É�Ì´��])Sectioning( {�  É�Ì»M ²¿� Ä¸u�»(Staining). Ä¿Â¼¿ ,ZÅ|ËÔ�Y ÄÌÆe �Y | ]

 µ|» É�Â¿ _Â°�Á�°Ì» ��ÂeLeitz|� É�Y{�^�°� Á Ã|ÅZ�»  .  
  

hv]Á lËZf¿  
 d�Âa ¶Ì§Á�¸¯ :      Ä¯{Y{ ½Z�¿ µZ� Á{ lËZf¿ É�Z»M ÄË�ne     ÉZÆf�¸£ ¹Z¼e µÁZ¿ µZ¬e�a �{ GA3      µÂ¸v» ¹Á{Á µÁY ¶uY�» �{ 

            µZ/¼fuY t�/� �{ |ÅZ/� Ä/] d^�/¿ Y� d/�Âa ¶Ì§Á�¸¯ Ê�Za5 % P=   |/¿{Y{ �ËY�/§Y  .    ÉZ/Æf�¸£ �{ ®/Ì·�^Ìm |Ì/�Y
  |� Ê´¿�Z¿ ÃÂÌ» d�Âa ¶Ì§Á�¸¯ �ËY�§Y \^� ¹Á{Á µÁY Ä¸u�»�{ÓZ].½Y�Z°¼ÅÁ Á�a)2 (     ®/Ì·�^Ìm |Ì/�Y Ä/¯|¿{Y{ ½Z�/¿
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  ¶^« d/��^¿Z� Ê´¿�Z¿ É�Ì³ ²¿� �{ �ÌyZe d�Z] ²¿� �ÌÌ¤e �Y)sanberset(  {Â�/Ì».     ¶/Ì§Á�¸¯ Ä/Ë�ne ®/Ì·�^Ìm |Ì/�Y
{�Y|¿Y Ê» �ÌyZe Ä]Y� |ÌËÂÀe�Z¯ �¼neÁ)5.(2,4�d�Y|¿ ZÅ ÃÂÌ»�{ É�Y{ ÊÀ » �ÌiZe É{.  

 ÃÂÌ» ¶°��ÌÌ¤e)Êf¨� :(ÉÓZ] ÉZÆf�¸£,µÁZ¿ µZ¬e�a �{ Ä¯|¿{Y{ ½Z�¿ lËZf¿ GA3Ä¸u�» �{   �{ Ê/�Za µÂ/¸v» ¹Á{Á µÁY 
 µZ¼fuY t��5 % P=            |¿{Y{ �ËY�§Y |ÅZ� Ä] d^�¿ É�Y{ ÊÀ » �Â�] Y� ÃÂÌ» Êf¨�  .2,4�       ÉZ/Å ÃÂÌ» Êf¨� �] É�ÌiZe É{

d�Y|¿ µZ¬e�a.ÉZÆf�¸£ Ê»Z¼e ¾Ìf¿Z¼¸¯ Ê´¿�Z¿ �{ GA3 |¿{Y{ �ËY�§Y Y� ÃÂÌ» Êf¨� ¦¸fz» ¶uY�» �{.   ½Y�/Ì» ¾Ë�f�/Ì]
    |ÅZ�» µÁY Ä¸u�» �{ Êf¨� |� Ã.  Ä¯ Ê·Zu �{2-4�             {Y{ �ËY�/§Y Y� ÃÂ/Ì» Êf¨/� µÁY Ä/¸u�» �{ÓZ] ÉZÆf�¸£ �{ É{.  lËZ/f¿

 ½Y�Z°¼ÅÁ ÊÀ¼f·Y)1 ( �ÌiZe{�Â» �{2-4� |À°Ì» |ÌËZe Y� �ÅÁ�a ¾ËY �Y Ä¸�Zu lËZf¿ µÁZ¿ µZ¬e�a �] É{.    Z/] ®/Ì·�^Ìm |Ì/�Y
             �{ µÂ¸v»Z¿ ¾Ìf°a �ÅZ¯ �Y, �Y�f�Y ¶Ìf» ¾Ìf°a ºË�¿M dÌ·Z § �Y d ¿Z¼»         ª/Ë�� ¾/ËY�Y |À¯ Ê» É�Ì³Â¸m Ê·Â¸� Ã�YÂË{

|Å{ Ê» �ËY�§Y Y� d§Z]Á µÂ¸� ¹Z°vf�Y)4 .(  
 ÃÂÌ» Ã�Y|¿Y :    µÁZ¿ µZ¬e�a �{GA3  ÁÓZ] ÉZÆf�¸£�{2-4�  É{              �ËY�/§Y Y� ÃÂ/Ì» �/�« µÁY Ä/¸u�» �{ ¦/¸fz» ÉZ/Æf�¸£ �{

|¿{Y{.     ¾Ìf¿Z¼¸¯ Ê´¿�Z¿ �{   ÉÓZ] ÉZÆf�¸£2-4� Á É{ GA3      Z] ¹Á{Á µÁY Ä/¸u�» �{            ÃÂ/Ì» µÂ/� �Y{ Ê/À » �ËY�/§Y h/�
|¿|�. GA3     ÉY�/] É�f�/Ì] d/��§ Ê°Ë�Â/·ÂË�Ì§ ��¿ �Y ÃÂÌ» ½|¿Z» �f¿YÂm ÄnÌf¿ �{Á ÃÂÌ» ½|Ì�� ½Z»� �ÌyZe ªË�� �Y

     |À°Ì» ºÅY�§ ÃÂÌ» Ã�Y|¿YÁ [M �ËY�§YÁ|��.               ½Y�´�/ÅÁ�a �ËZ/� lËZ/f¿ Z/] �ÅÁ�a ¾ËY �{ Ã|»M d�|] lËZf¿)3(  d/¬]Z�»
{�Y{.   ÁY �{ ¾Ì�¯Y {�]�Z¯                 Y�Z/Æ¿M d/Ì§��Á Ã{�/¯ ®/Ë�ve Y� ZÆ°¿Y|]M �{ �Â�z] Ê·Â¸� Ä �Âe,ZÆ·Â¸� ½|� ¶ËÂ� ¶ËY

|Å|Ì» �ËY�§Y [M �¼ne ÉY�].|]ZÌ» �ËY�§Y ÃÂÌ» Ã�Y|¿Y Á |À°Ì» |�� �f Ë�� ÃÂÌ» ¾ËY�]ZÀ] .  
 d�Âa |��{ :                  ¦/¸fz» ÉZ/Å�Z¼Ìe ¾Ì/] É�Y{ ÊÀ » cÁZ¨e µÁZ¿ µZ¬e�a �{ µZ� Á{ lËZf¿ Ê���] �{2-4� Á É{GA3  �{ 

    |�¿ Ã|Ë{ |ÅZ� Z] Ä�ËZ¬».               Ê/À » �Â/�] Y� ÃÂÌ» d�Âa |��{ ¹Á{Á µÁY Ä¸u�» �{ÓZ] ÉZÆf�¸£ ¾Ìf¿Z¼¸¯ Ê´¿�Z¿ �{  É�Y{
    |¿{Y{ �ÅZ¯ |ÅZ� Ä] d^�¿. ½Y�Z°¼ÅÁ Á�a)2(        Ê/�Za µÂ¸v» Ä¯ ½{Y{Y{ ½Z�¿ GA3          d/�Âa |/��{,²¿� �/ÌÌ¤e �Y ¶/^« 

Ê´¿�Z¿ sanberset{Y{ �ÅZ¯ Y� . GA3À¯ Y� d�Âa |��    Ê/» �ÌyZ/e Ä/] Y� d�Âa Ê¨a Ä¯ d�Y ¶Ì·{ ¾Ì¼Å Ä]Á |À°Ì» |
{�Y|¿Y.                  �{ Ê/ �« É�Ì³ ÄnÌf¿, É�Â¿ _Â°�Á�°Ì»Á Ê�y�q ¹ÂeÁ�°Ì» �Y Ã{Z¨f�Y Z] ZÅ ÃÂÌ» d�Âa ÉZÆ·Â¸� Ê���] �{

      �ÌiZe Z] �Z^e�YGA3            d�Y �Ë~a ½Z°»Y |Ë{�e Z]Á ¶°�» Ê¸Ìy ZÆ·Â¸� Ã�Y|¿Y �] .  » ÉZÅ|ËÔ/�Y Ê§{Z�e Ê���] �{  ¦/¸fz
                |�/¿ Ã|ÅZ�/» d/�Âa ¦/¸fz» ÉZÆ·Â¸/� É�ÅZ� ¶°� ZË º¯Y�eÁ Ã�Y|¿Y �{ ÊeÁZ¨e |ÅZ� Z] ZÆ¿M Ä�ËZ¬»Á.    Ä/] Ä/mÂe Z/]

          �ÌiZ/e Ä/] �Â]�»ÓZ/¼fuY ÃÂÌ» Êf¨� ½Y�Ì» �{ �ËY�§Y,lËZf¿GA3            Ê/¸a �ÅZ/¯ �Y É�Ì³Â/¸mÁ Ê·Â¸/� Ã�YÂ/Ë{ cZ/^Ì¯�e�]
 d�Y ¾Ìf°a Ä¸¼m �Y ZÅ|Ë�Z¯Z�.  
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Investigation Histological And Morphological Characters Of Navel Orange And Clementine 

Mandarin After Spraying Whit Gibberellic Acid And  2,4-D Isopropyl Ester 
 
ABSTRACT 
Navel orange and clementine mandarin are extensively grown around the world and in 
comparison with other citrus cultivars they are commercially important cultivars. in agriculture, 
use of plant growth materials have much importance and they can improve size, shape , color and 
marketability of fruits .in this research ,morphological and histological properties of navel orange 
and Clementine mandarin that spraying with gibberellic acid and 2,4-D isopropyl ester three 
times. factorial experiments were arranged in a complete randomize block design with three 
replication in 2004 and 2005.fruits of navel and Clementine were harvested 45 and 35 days after 
last spray treatment respectively. The result of experiment revealed that , applied treatments have 
possibility to improve size, firmness and appearance of fruit in general. acid gibberellic and 2,4-D 
isopropyl ester (in high concentration) increased  size of fruit in first stage. 2,4-D isopropyl was 
more effective in increasing fruit sizing in both cultivars .gibberelic acid when compared with  
2,4-D isopropyl and untreated resulted highest firmness of fruit . 
In histological study by rotary microtome and light microscope, treatment in comparison with 
control, did not show significant difference in size, compression and appearance of flavedo , 
albedo and oil gland cells 

  


