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µÂ¸v»Ê» �Z¼� Ä] ½Y�ËY �{ cẐ ¯�» ÉY�] É{Â¯ ÉZÅ Ä»Z¿�] ¾Ë�f¼Æ» �Y ½�Á�fÌ¿ Ê�ZaÉÂ�f�� �ÅZ¯ ½M ÄnÌf¿ Ä¯ {Á�

�Y É�Ì³Â¸m Á cY�fÌ¿[M Ê³{Â·Md�Y ÊÀÌ»��Ë� ÉZÅ.Ë�fÆ] ¾ÌÌ e ªÌ¬ve ¾ËY �Y ¥|ÅµÂ¸v» d�¸£ ¾cY�fÌ¿ {Â¯ Ê�Za�

Ê¨Ì¯ Á Ê¼¯ ��¿ �Y t�� |uYÁ �{ µÂ�v» �j¯Y|u Ä] ½|Ì�� dÆm µÁZ¿ ½Â�»Ze µZ¬e�a ½Zfy�{ ÉÁ� ¹ÂÌ¿Â»MÂ]{.µÂ¸v»�

d�¸£ Z] Ê�ZaÉZÅ4/0,8/0Á2/1,{Â¯ c�Y �Y|¬» Ä] ÄmÂe Z] ,cÁZ¨f» d�¸£ Ä� �{ Ä¸u�» �Å Á Ä¸u�» Á{ Ê� |��{
½Zfy�{ ÉÁ�10�|� ¹Zn¿Y l¿�Z¿ ÄËZa Z] Ä·Z.{�Á�§ �{ µÁY Ä¸u�»¾ËÃZ»)25/0,5/0Á75/0|��{(�yYÁY �{ ¹Á{ Ä¸u�» ,

�ÌeÃZ»)15/0,30/0Á45/0|��{(d§�³ c�Â�.Á Ê¼¯ ÉZÅ�Âf¯Z§ Á |� ¹Zn¿Y ÃZ» �}M �{ ,Ä¬�À» µYÁ� ª^� ÃÂÌ» d�Y{�]
¶»Z� Ê¨Ì¯)Á , ÃÂÌ» d�Âa d»Zz� ,½�Á ,µÂ� ,��«¾Ì»ZfËC|��{ ,{�°¸¼� Á ÄfË|Ì�Y ,[M �{ µÂ¸v» |»Zm {YÂ»(Ã�Y|¿Y
|� É�Ì³.½Z�¿ lËZf¿cY�fÌ¿ ÉZÅ�Z¼Ìe {Y{d�¸£ Z] ¹ÂÌ¿Â»M8/0Á2/1Ä] |��{ÊÀ » �ËY�§Y \Ìe�eÁ {�°¸¼� �{ Y� É�Y{
¾Ì´¿ZÌ»Äf�Y{ |ÅZ� Ä] d^�¿ ÃÂÌ» ½�Á|¿YÊÀ » �ÅZ¯ ¾ÌÀr¼Å ,»Zz� d^�¿ �{ Y� É�Y{d��« ¾Ì´¿ZÌ» Ä] d�Âa�{ ÃÂÌ»
�Z¼Ìe4/0Ã|ÅZ�» |��{|�.|��{ d^�¿ Á ½�Á ,µÂ� �{{YÂ»|»ZmµÂ¸v»�{cY�fÌ¿ �Z¼Ìe ÃÂÌ» ÄfË|Ì�Y Ä] [MZ] ¹ÂÌ¿Â»M
d�¸£2/1ÊÀ » �ÌiPe |��{½Z�¿ Y� É�Y{{Y{ .¾ËY�]ZÀ]cY�fÌ¿ É{Â¯ �Z¼Ìed�¸£ Z] ¹ÂÌ¿Â»M2/1¾Ë�fÆ]Y �{ Y� x�Za{�YÂ» �j¯

] ,É�Ì³ Ã�Y|¿YÄµÂ¸v» d�¸£ ¾Ë�fÆ] ½YÂÀ�Ê�ZaÊ» [Â�v»{Â�.
 

Ä»|¬»  
ÊfÌ¼ÅY �Y ½M Z] Ä¸]Z¬» ÉZÅ�Z°ÅY� ¾f§ZË Á ½M |Ì·Âe ÉZÅ ¶°�» Ê���] ,É�ÁM ��Y Á cY�{Z� �»Y �{ cZ^¯�» dÌ¼ÅY Ä] ��¿

d�Y �Y{�Ây�] Ã�ËÁ.�ZÌ¿ Ä] ÄmÂe ½Á|] Äe�Y ÉZÅ{Â¯ ¥��» ½Y�|¿�Z» [�£ �{Ê¼¸� Á d��{ �Á� Á �ZÌ » Á Ã{Â] ½Zfy�{
|ÀÀ¯ ÊÅ{{Â¯ Ä] ¹Y|«Y ½M �Z�Y�] |À¿YÂf] Ä¯ d�Ì¿ ½Y�Y|£Z] �ZÌfyY �{.ªË�� �Y ¶³ ÉZÅ Ä¿YÂm �{ c�Y d�¸£ �ËY�§Y

µÂ¸v»aÁ {Â� Ê» ±�] t�� �ËY�§Y \^� ¾ÌÀr¼Å Á Ã{Y{ �ËY�§Y Y� tÌ¬¸e Á Ê¿Z�§Y Ã{�³ ½Z»� Á ®¼ze �¼� ,c�Y Ê�Y
Ìf¿ �{�ËY�§Y \^� Á Ã{�¯ ¾Ì»Ze �Ì¿ ¶³ ÉZÅ Ä¿YÂm |�� ÉY�] Y� ¹�Ó ¾]�¯ ÉZÆeY�|ÌÅ c�Y Á|¿Â� Ê» �e d��{ ZÅ ÃÂÌ» Än

|� |ÅYÂy {�°¸¼� Á ÃÂÌ» ¶Ì°�e)1Á3.(Ê�Ìv» cY��y Á ÊËZÌ¼Ì� ÉZÅ{Â¯ ¥��» �ÅZ¯ dÆm d�Y Ê�Á� Ê³�] ÄË~¤e
ÄÀÌÆ] Á º� ¥��» �ÅZ¯ d�ZÌ� Ã�Á�»Y Ä¯ �Â�z] Á ZÆ¿M�Z�d�Y Ã|� s��» ZÌ¿{ �{ {Â¯ ¥��» É.

�Á� Á {YÂ»ZÅ  
½Zfy�{ ÉÁ� ªÌ¬ve ¾ËY10�{ Ä¸u�» Á{ Ê� Ê§{Z�e ¶»Z¯ ÉZÆ¯Â¸] É�Z»M s�� \·Z« �{ l¿�Z¿ ÄËZa Z] µÁZ¿ ½Â�»Ze , Ä·Z�

Á �Z¼Ìe �ZÆq �{ 0Z ¼m , �¨� t�� ½YÂÀ ] |ÅZ� ¾f§�³ ��¿ �{ Z] Á dy�{ Ä� ¶»Z� �Y�°e �Å Á �Y�°e Ä�ÉÁ� �]36
|Ë{�³ Y�mY dy�{)µÁ|m1.(Ê» c�Â� �ZÆ] ¶ËYÁY �{ ÃÂÌ» ½Zfy�{ �{ ÊÅ|¸³ |ÀËM�§ Ä°ÀËY Ä] ÄmÂe Z]½Z»� ¾ËY �{ Á {�Ì³

Ä¿YÂmÊ» �ËY�§Y Äe�Y �ZÌ¿ ÊÅ|¸³ ½Z°»Y Á ¶³ LY�mY Â¼¿ ½|� ¶»Z¯ ÉY�] Á Ã|� ¹�Âf» ZÅµÂ¸v» Ä¸u�» ¾Ì·ÁY ,|]ZË�{ Ê�Za



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

 

 1732

¾Ë{�Á�§ ¶ËYÁYÃZ»É{Â¯ d�¸£ Ä� �{%25/0=1C,%5/0=2CÁ%75/0=3CÄ] , |� ¹Zn¿Y�{ ÃÂÌ» Â¼¿ Á |�� µZ^¿{
, dy�{ �{ Ê]M �Àe ®Ë {ZnËY Á Ê¿ÓÂ� Ê°�y Á c�Y�u Äm�{ ¾f§� ÓZ] Z] �ZÌ¿ ¾ËY ,c�Y Ä] {|n» �ZÌ¿ Á ½Zf�]Ze ¶�§

Ê¼¿ c�Y Ê¯Zy ¥��» ZÆÀe» Y~· |À¯ ¥���] Y� �ZÌ¿ ¾ËY |¿YÂe¹|� Á µÁY Ä¸u�» Z] Ä�ËZ¬» �{ �f¼¯ �ZÌ¿ Ä] ÄmÂe Z] ¹Á{ Ä¸u�
d�¸£ Ä� �{ ,Ê�Zb¼� Z] ½Z»�¼Å ÃZ»�Ìe �yYÁY Z»�³ �Y Ê�Z¿ Ê´fyÂ� {ZnËY%15/0=1C,%30/0=2CÁ%45/0=3C

d§�³ c�Â�.Ä¿Â¼¿ÉZÆ³�] �Y �Ì¿ É�Y{�]5|Ë{�³ �z�» ÊËY~£ ��ZÀ� d�¸£ Á ¹Zn¿Y ÄÅZ».ÃÂÌ» d�Y{�]ÃZ» �}M �{
Ã�Y|¿Y µZ¬e�a Ê¨Ì¯ Á Ê¼¯ cZÌ�Â�y ÄÌ¸¯ Á ¹Zn¿Y|� É�Ì³. Ã{Y{ ÄÌ¸¯�Y�§Y ¹�¿ �Y Ã{Z¨f�Y Z] ¶�Zu ÉZÅMSTATC{�Â»

d§�³ �Y�« É�Z»M ¶Ì¸ve Á ÄË�ne.

 µÁ|m1�µÂ¸v» ÉZÅ�Z¼Ìe d�¸£ Á �Â¿  Ê�Za  

ZÅ�Z¼Ìe
  

�Z¼Ìe d�¸£)Ä¸u�» Á{ c�Y �Â¼n»( ½Y�Ì»{Â¯)¹�³Â¸Ì¯{f°Å��Z(  

|ÅZ�____

AN1 4�Y�Å �{55/19

AN28�Y�Å �{ 12/39

AN3112�Y�Å �{ 68/58

  

hv] Á lËZf¿  

 , |Ë{�³ �z�» É{Â¯ ¦¸fz» ÉZÅ�Z¼Ìe �ÌiZe Ê���] �{ ¹ÂÌ¿Â»M cY�fÌ¿ Z] Ä¯ Ê¿Zfy�{4/0µÂ¸v» |��{  |¿|� Ê�Za

ËY É�Z»M ��¿ �Y Äq�³Y |¿{Y{ ½Z�¿ Y� ÃÂÌ» ¶Ì°�e|��{ ¾Ë�eÓZ]ÊÀ » cÁZ¨e ¾ |�¿�Y{ . µZ¬e�a ½�Á ¾Ì´¿ZÌ» ¾Ë�f�Ì]

cY�fÌ¿ �Z¼Ìe Ä] �Â]�» d�¸£ Z] ¹ÂÌ¿Â»M2/1 |��{  t�� �{1% �]Y�] ,8/262 |Ë{�³ Ã|ÅZ�» ¹�³ . �ZÆq ªÌ¬ve ®Ë �{ 

ÄË~¤e dÌ �Á Á {�°¸¼� ½ZÌ» �Z^e�Y Ä·Z� Ê�y Ê´f�^¼Å ®Ë |Ë{�³ �z�» Á d§�³ �Y�« Ê���] {�Â» Y� dy�{ ÉY

¾Ì]ÄË~¤e dÌ �Á  d�Y {ÂmÂ» {�°¸¼� Á dy�{ ÉY)4   .( |ÅZ� �Z¼Ìe Z] Ä�ËZ¬» �{ Ä¯46/25 ½�Á �ËY�§Y |��{ 

d�Y{ .cY�fÌ¿ �Z¼Ìe �{ ÃÂÌ» Ê¨Ì¯ Ê]ZË��Y ºÆ» �Âf¯Z§ ®Ë ½YÂÀ ] Ä¯ , ��« Ä] µÂ� d^�¿ ¹ÂÌ¿Â»M2/1 Ã|ÅZ�» |��{ 

|Ë{�³.ÃÂÌ» ÄnÌf¿ �{ Ì¯ {�Y|¿Zf�Y ��¿ �Y �Z¼Ìe ¾ËY ÉZÅÃ|ËY |u �{ Ê¨�Y�« [Ây |u �{ ZÅ�Z¼Ìe �ËZ� Á µYÊ» |¿�Ì³)2(. 

d»Zz� �Âf¯Z§ �{ Á |ÅZ� �Z¼Ìe \Ìe�e Ä] ÃÂÌ» d�Âa 1AN ) cY�fÌ¿ ¹ÂÌ¿Â»M4/0|��{   ( d»Zz� ¾Ë�f¼¯ Á ¾Ë�f�Ì]

 [M�{  µÂ¸v»|»Zm {YÂ» |��{ d^�¿ �{ |Àf�Y{ Y� )TSS ( Æ» ÉZÅ�ZÌ » �Y Ê°Ë ½YÂÀ ] ¶¯ ÄfË|Ì�Y Ä] Ê³|Ì�� �{ º

 t�� �{ ÃÂÌ» º � Á5 %cY�Ìf¿ �Z¼Ìe �{ d^�¿ ¾ËY ½Y�Ì» ¾Ë�f�Ì] ¹ÂÌ¿Â»M2/1 Êf » ¥ÔfyY |ÅZ� Z] Ä¯ {Â]  |��{ 

{Y{ ½Z�¿ É�Y{.  

�]ZÀ»
[1] Albrigo, L. g. and Syvertsen, J. P. 2001. What about foliar N P K on citrus? Fluid Journal. Issu 34. 

Vol. 9(3): 8-11 

[2] Bergmann, W.1992. Colour Atlas: nutritional disorders of plant. Phosyn Press. Stuttgart, 
Germany.P.386 



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

 

 1733

[3] Cheng, L., Ma, F. and Ranwala, D. 2004. Nitrogen storage and its interaction with. arbohydrates of 
young apple trees in   response to nitrogen supply. Tree physiology. 24(1): 91-8 

 [4] Haggag, L.F., Maksoad M. A. and El –Barkouky E. Z. 1995. Alternate bearing of Ballay mandarin 
as influenced by nutritional statue of tree. Annals of Agricultural Science. 40: 759 – 764 
 
 
 
 
The effect of ammonium nitrate foliar spray on quantitative and qualitative parameters 

of Tomson Navel orange 
 
 Abstract 
 Foliar-nitrogen applied has the potential to become an important component in fertilizing programs 
for citrus in Iran, as it can reduce nitrate leaching into ground water. The goal of this research was to 
determine the most foliar concentration, ammonium nitrate application to “Tamson Navel “orange 
trees, for achieving the highest quantity and quality of yield. Foliar sprays were carried out, in two 
stages with concentration 0.4, 0.8 and 1.2 % and in three different concentrations, on 10 years old 
trees, grafted on sour orange rootstocks in Kotra Station of citrus Research Institute in Ramsar city. 
First stage applied in April with concentrations (0.25, 0.5 and 0.75 %) and second stage in the end July 
with concentrations (0.15, 0.35 and 0.45 %). Fruit were harvested was done in December as local 
common and determining the quantitative and qualitative (fruit diameter, fruit length, fruit weigh, fruit 
sink thickness, Vitamin C, total soluble solids, acidity and yield) parameters. The obtained results of 
statistical analysis showed that ammonium nitrate treatments at concentration of 0.8 and 1.2% had 
significant increase in yield and weight mean fruit in comparison to control treatment respectively. 
Also observed significant decrease in ratio sink thickness to diameter fruit in ammonium nitrate 
treatment with concentration of 0.4%. The result indicated significant effect in fruit length, fruit 
weight and total soluble solid to acidity ratio in ammonium nitrate treatment with concentration of 
1.2%.Generally, treatment ammonium nitrate at concentration of 1.2% in almost factors measured had 
the best answer and introduce as the best concentration. 
Key words:  Nitrogen, Foliar sprays, Citrus 
 


