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,½�Á�fÌ¿ cÁZ¨f» ÉZÆf�¸£ cY�eY Ê���]{�°¸¼� Á |�� ÉÁ� �] ºÌ�Zfa,ºÌ�¸¯
YÂ¸� º«� Ê´¿�§ cÂe

  
 É{Z]M�Á�Ì§ |Ìn»)1( ÊÆ·Y�»Y ¾Ì»Y ,)1 ( É{Z]M º°u ¾Ì�u Á)2(  

1� ,d§�Ìm |uYÁ {Y�M ÃZ´�¿Y{ Ê¿Z^£Z] |��Y Ê�ZÀ��Z¯ ÉÂn�¿Y{ 2�Äf�a cZ¬Ì¬ve Ä��Â» Ê¼¸� dÌXÅÂ��  

Ã|Ì°q  
ºÌ�¸¯,½�Á�fÌ¿ cÁZ¨f» ÉZÅ d�¸£ Ê���] �Â�À» Ä]ÃÁ�³ Ä¿Zz¸³ �{ YÂ¸� º«� Ê´¿�§ cÂe {�°¸¼� Á|�� ÉÁ� �],ºÌ�Zfa,

|� ¹Zn¿Y Ê¬§Y ºf�Ì� c�Â� Ä] ½ZnÀ�§� ��� Ê·Á ÃZ´�¿Y{ É��ÁZ�¯ Ã|°�¿Y{ Ê¿Z^£Z] ¹Â¸�.s�� \·Z« �{ ªÌ¬ve ¾ËY
¶Ë�Âf¯Z§3×2×2×2|Ë{�³ Y�mY.¶»Z� ZÅ�Z¼Ìe2,½�Á�fÌ¿ t��2ºÌ�¸¯ t��Á2ºÌ�Zfa t��®Ë �Å ,�{3�Y�°e|¿{Â].

t�� �{ ¾°¿Y{ ÉY ÄÀ»Y{ |Àq ½Â»�M �Y Ã{Z¨f�Y Z] ZÅ Ã{Y{ Ä�ËZ¨»1Á5|��{d§�³ c�Â�.ÉZÅ �Z¼Ìe ÃÂÌ» �e ½�Á �{
,ºÌ�¸¯¶]Z¬f» cY�iY Á ½�Á�fÌ¿d�Y|¿ É�Y{ ÊÀ » �ÌiZe ZÆ¿M ¾Ì].t�� �{ ºÌ�Zfa sÂ�� �iY ®�y ½�Á �{5%�Y{ ÊÀ »

{Â].�Z¼Ìe ¾Ì] �{ÉZÅ,½�Á�fÌ¿ºÌ�ZfaÁºÌ�¸¯,t�� �{ ÃÂÌ» ��« ÉÁ� ºÌ�Zfa sÂ�� �iY5%Á |� �Y{ ÊÀ »�iY ZÅ�Z¼Ìe �ËZ�
|Àf�Y|¿ É�Y{ ÊÀ ».|Àf�Y|¿ ÃÂÌ» µÂ� ÉÁ� É�Y{ ÊÀ » �ÌiZe Ã|� �¯} ÉZÅ�Z¼Ìe ÃÂÌ» µÂ� É�Ì³ Ã�Y|¿Y �{.½�Á�fÌ¿ �iY,

,ºÌ�ZfaY{ ÊÀ » µÂ¸v» |»Zm {YÂ» ½Y�Ì» ÉÁ��] ºÌ�¸¯{Â] �.É�Y{ ÊÀ » �ÌiZe ¶¯ {�°¸¼� ÉÁ� ÉZÅ�Z¼Ìe ¾Ì] ¶]Z¬f» cY�iY
|Àf�Y|¿.

Ä»|¬»:
Hydroponicª/Ë�� �Y É{Z/� d/·Zu �{ Ä/¯ ¹�Ó ÊËY~£{YÂ» Á |�Z] Ê» ­Zy �Y Ã{Z¨f�Y ½Á|] ÃZÌ³ d�Z¯ �¿Y{ �«YÁ �{

{{�³ Ê» Ã{Á�§Y [M Ä] �Á� ¾ËY �{ |�� Ê» ÃZÌ³ Ä] ­Zy.�Y ¾°¼» ºf�Ì� ¾ËY �{Ê/»�Á ,¾/� |/À¿Z» ÊjÀy �f�] ®Ë �Y d
Á ¶Ì³�Z¿ �^Ì§ ,kZ¯ d�Âa ,�Z» dÌa ,Ã�Y ­Zy dÌ·�a ,dËÓÂ¯...{Â� Ã{Z¨f�Y ÃZÌ³ Ä�Ë� Ã|¿�Y|Æ´¿ ½YÂÀ ]) .É|Ì�1383.(

¾Ì»Z/fËÁ �Y Ê]Ây �^À» ¾ÌÀr¼Å |�Z] Ê» Ê¿| »{YÂ» Á ZÅ ¾Ì»ZfËÁ ÊÀ£ �^À» Ê´¿�§ cÂeAÉY�Y{ ÃZ/Ì³ ¾/ËY ÃÂ/Ì» |/�Z] Ê/»
¾Ìf°a ÊÀ£ �^À» ¾ÌÀr¼Å Á d�Y �^Ì§ ÊÆmÂe ¶]Z« �Y|¬»»55/0%«Á d/�Y [~/m ¶/]Z« ºÌ�/¸¯ cZ/f°a ¹�/§ Ä] Ä¯ |�Z] Ê»
{Á� Ê» �Z°] Ä·� dyZ� �{ Ê·Z� Ê^Ì¯�e L�m ®Ë ½YÂÀ ].|/]ZË Ê» �ÅZ¯ ÃÂÌ» ½|Ì�� Ê� �{ lË�|f] ½ÂÌ�Y�fÌe ¶]Z« ÄfË|Ì�Y

�Y Ã|Ì�� ÉZÅ ÃÂÌ» �{ Á85/1�9/0] Ê» �Ì¤f»|�Z) .ZvÌ�» Á ½ZÌ»ZÀÆ]1384) .(ÉÂ¬e1383(d�/¯ cY�iY Ä] Ä·Z¬» ¾ËY �{ Ä¯
d�Y Ã|� ÄfyY{�a Ê´¿�§ cÂe |Ì·Âe �{ ®Ì¿Âa Á�|ÌÅ.

ZÅ �Á�Á {YÂ»:
Ê� s�� ¾ËY ÊËY�mY cZÌ¸¼�6�� Ì·Á ÃZ´�¿Y{ É��ÁZ�¯ Ã|°�¿Y{ Ê¿Z^£Z] ¹Â¸� ÃÁ�³ Ä¿Zz¸³ �{ ÃZ»»l�«ºf�/Ì� c�Â�/]

|� ¹Zn¿Y Ê¬§Y.{º«� Ê´¿�§ cÂe ÃÂÌ» {�°¸¼� Á |�� ÉÁ� �] ºÌ�¸¯ Á ºÌ�Zfa ,½�Á�fÌ¿ cÁZ¨f» ÉZÅ d�¸£ �iY ªÌ¬ve ¾ËY �
xË�Ze �Y YÂ¸�18/8/85Ze2/2/86|� Ê���].

¶Ë�Âf¯Z§ s�� \·Z« �{ ªÌ¬ve ¾ËY3×2×2×2|Ë{�³ Y�mY.¶»Z� Ê�ËZ»�M �Y�°e �Å8,�/Ë� d/Ì»Ó�a ÉÁZ/u ÊfÌ·Â¿ÂË ½Y|¸³
Z°Ì· Á d��{ÉÁZu ½Y|¸³ �Å Á dÌaÂ¯Â¯ Á2ÄeÂ].ÉY�Y{ �ËZ»�M ¾ËY �Â¼n» �{ Á48|�Z] Ê» ÄeÂ].�ZÆq �Å ÊÅ{ µÂ¸v»

d/§�³ Ê» ¹Zn¿Y dÌaÂ¯Â¯ Á ZÅ ½Y|¸³ �{ {ÂmÂ» d]Â�� ½Y�Ì» Á YÂÅ Á [M Ä] ÄmÂe Z] d]Â¿ Á{ Ze ®Ë �{ �Z^°Ë �Á�.c|/»
ÊÅ{ µÂ¸v» �Å10�7{Â] Ä¬Ì«{.Z»{ �j¯Y|u ¾Ì´¿ZÌ»c728Z»{ ¶«Y|u ¾Ì´¿ZÌ» Á8/16{Â/] {Y�´Ìf¿Z/� Äm�{.¾Ì/·ÁY d/�Y{�]

d§�³ c�Â� ¾¼Æ] ��YÁY ÃÂÌ».
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|Ë{�³ ÄÌÆe Ê¿Z^£Z] ¹Â¸� ÃÁ�³ ÃZ´�ËZ»�M �{ ªÌ¬ve ¾ËY ÊËY~£ ÉZÅ µÂ¸v».Á Z/Æ¿Z¼·YÁ�°Ì» ÉY�/] Ã�/Ìy} �Ì/¸£ ÉZÅ µÂ¸v»
|Ë{�³ ÄÌÆe ZÆ¿Z¼·Y Á�¯Zy.u �] ZÆ¿Z¼·YÁ�¯Z» Á ZÆ¿Z¼·YÁ�°Ì»|¿{Â] �fÌ· �{ ¹�³ \�.µÁY|/m �{ {Â/mÂ» cZ/^Ì¯�e �Y ¹Y|/¯ �/Å

d�¸£ Z] É�fÌ· ®Ë ÉY Ä�Ì� ¥Á�� �{ Y�n» c�Â� Ä] ZÆ¿Z¼·YÁ�°ËÁ�¯Z» Ä] �Â]�»1000�{ Ã{Z¨f/�Y ¹Z/´ÀÅ �{ Á ÄÌÆe �]Y�]
Ä¿Zz¸³1000|¿|� ªÌ«� �]Y�].PHÉÁ� ÊËY~£ µÂ¸v»6|Ë{�³ ºÌ�Àe.µÂ¸v» Ê°Ë�f°·Y dËY|Å ¾ÌÀr¼Åµ{Z » Ã|� ¶Ë| e

5/1/3/1{Â] �Â» Ê¸Ì».
�Y �Ì] ÉZÅ ÃÂÌ» Ê»Z¼e ½�Á Y|f]Y4ÃÂ/Ì» ¾Ì/] �Y É�Z»M ÄË�ne ÉY�] dËZÆ¿ �{ Á Ã{Â¼¿ d�Y{{ZË Y� ÄeÂ] �Å ¹�§ �Ây Á ¹�³

|� Äf§�³ ��¿�{ d�Y Ã{Â] ÃÂÌ» ¾Ë�f³��] Ä¯ ÄeÂ] �Å ¶³ ÃZ� �Y ¶�Zu ÃÂÌ» ½�Á �¬§ ÄeÂ] ®Ë ÉZÅ.
³ Ã�Y|¿Y ÉY�]¶/³ ÃZ/� �Y ¶�Zu ÃÂÌ» ¶°� Ê�Á�z» Á ÊËZÆf¿Y d¼�« Ze ¶´»{ Ä] ÃÂÌ» µZ�eY ¶v» ¾Ì] Ä¸�Z§ ÃÂÌ» µÂ� É�Ì

|� É�Ì³ Ã�Y|¿Y �Z��Y º«� Á{ Ze ÄÌ¿� Á �Ì·Â¯ ��Âe:.
«� Á{ Ze ÄÌ¿�Á �Ì·Â¯ Ä¸Ì�Â] ÄeÂ] �Å ¶³ ÃZ� ÉZÅ ÃÂÌ» Ê»Z¼e �{ ÃÂÌ» Ê��� �z] ¾Ë�e�Â�« ,ÃÂÌ» ��« É�Ì³ Ã�Y|¿Y ÉY�]º

|� É�Ì³ Ã�Y|¿Y �Z��Y.
Á�Y�/e Ä¸Ì/�Á Ä/] Y� Z/Å Ä/¿Â¼¿ �b� |� d�Y{�] ½Y|¸³ �Å �Y ÃÂÌ» É{Y| e ,ÃÂÌ» ®�y ½�Á É�Ì³ Ã�Y|¿Y ÉY�]»º/«� Á{ Z/e

�Z��Y«c|» Ä] Y� ZÅ Ä¿Â¼¿ | ] |� d�Y{{ZË Y� ZÆ¿M �e ½�Á Á Ã{Â¼¿ ¾Ë�Âe48�72�{ d�Z�4�6Ã{Y{�Y�/« {Y�´Ìf¿Z� Äm�{
�Zy �Y | ] Á|� d�Y{{ZË ZÅ ½M ®�z¿�Á Á Ã{�¯ ¾Ë�Âe Y� ZÅ ½M 0Y{|n» ½M �Y ZÅ Ä¿Â¼¿ ½{�¯ s.

µÂ¸v» |»Zm {YÂ» É�Ì³ Ã�Y|¿Y)ÃÂÌ» |À« ½Y�Ì»(
Y� ½M Á Ã{Y{ �Y�/« �f»Â/f¯�§� ÃZ´f/�{ �Â�/À» ÉÁ� Y� ÃÂ/Ì» ½{�¯ ¥Z� �Y ¶�Zu Ã�Z�� �Y Ã��« |Àq ,ZÅ|À« ¶¯ ¾ÌÌ e ÉY�]

¿ d�°� Ze Äf§�³ �Â¿ ÉÂ¸mÄ/] d/�Y �°Ë�/] Ä/m�{ �Z/�Y �] µÂ¸v» |»Zm {YÂ» |��{ ¥� » Ä¯ ½M �Y ¶�Zu {|� Á �Â
|ËM d�{.

�Y�/« Ê/���] {�Â/» Ã|/� µZ/¼�Y ÉZÅ�Z¼Ìe �iY Á Ã|Ë{�³ ¶Ì¸ve Á ÄË�ne s�� ¾ËY ÉY�mY µÂ� �{ Ã|� É�ÁM �¼m ÉZÅ Ã{Y{
�Y�§Y ¹�¿ Z] Ã|»M d�|] cZ�Ô�Y É�Z»M ÄË�ne �Y ¶�Zu lËZf¿ d§�³Mstate�¿ZË�YÁ ÄË�ne Z] lËZf¿ d§�³ ¹Zn¿YAnova

t�� �{ ¾°¿Y{ ÉY ÄÀ»Y{ |Àq ½Â»�M Ã{Z¨f�Y Z] Ä�ËZ¬» |¿|� ½Â¿�M5,1%d§�³ c�Â�.

hv] Á lËZf¿:
ÃÂÌ» �e ½�Á

½�Á�fÌ¿ ÉZÅ�Z¼Ìe ¾Ì] �{ ZÅ Ã{Y{ �¿ZË�YÁ ÄË�ne lËZf¿ ª]Z�»_ºÌ�Zfa_�Zfa sÂ�� �iY ZÆ¿Y ¾Ì] ¶]Z¬f» cY�iY Á ºÌ�¸¯ÉÁ� ºÌ
t�� �{ ÃÂÌ» �e ½�Á5%ºÌ�¸¯ ÉZÅ�Z¼Ìe Á |� �Y{ ÊÀ »_�/e ½�Á ÉÁ� É�Y{ Ê/À » �ÌiZ/e Z/Æ¿Y ¾Ì] ¶]Z¬f» cY�iY Á ½�Á�fÌ¿

|Àf�Y|¿
ÃÂÌ» �e ½�Á ¾Ì´¿ZÌ» �] ºÌ�Zfa �Z¼Ìe ¦¸fz» sÂ�� �iY

ÃÂÌ» �e ½�Á)gr(ºÌ�Zfa sÂ��k

A917/4K1 

B174/4k2

�¥Á�uµÁ|m ¶yY{ Ä]Z�» �Ì£)A,B(t�� �{ É�Y{ ÊÀ » ¥ÔfyY5%|Å{ Ê» ½Z�¿ Y�.
K1:d�¸£ Z] ºÌ�Zfa t��180ppm

K2:d�¸£ Z] ºÌ�Zfa t��230ppm
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ÃÂÌ» ��«
ºÌ/�Zfa sÂ�/� �iY ZÅ�Z¼Ìe ¾Ì] ¶]Z¬f» cY�iY Á ºÌ�¸¯ Â¼Ì�Zfa Á ½�Á�fÌ¿ ÉZÅ�Z¼Ìe ¾Ì] �{ ZÅ Ã{Y{ �¿ZË�YÁ ÄË�ne lËZf¿ ª]Z�»

Á�t�� �{ ÃÂÌ» ��« É5%|Àf�Y|¿ ÃÂÌ» ��« ÉÁ� É�Y{ ÊÀ » �iY ZÅ �Z¼Ìe �ËZ� Á |� �Y{ ÊÀ ».
ÃÂÌ» ��« ¾Ì´¿ZÌ» �] ºÌ�Zfa �Z¼Ìe ¦¸fz» sÂ�� �iY

ÃÂÌ» ��«)cm(
ºÌ�Zfa sÂ��)K( 

A118/2K1

B637/1
K2
�µÁ|m ¶yY{ Ä]Z�» �Ì£ ¥Á�u)A,B(t�� �{ É�Y{ ÊÀ » ¥ÔfyY5%{ Ê» ½Z�¿ Y�

K1:ºÌ�Zfa t��d�¸£ Z]180ppm

K2:d�¸£ Z] ºÌ�Zfa t��m230pp

ÃÂÌ» ®�y ½�Á:
½�Á�fÌ¿ sÂ�� ÉZÅ �Z¼Ìe ¾Ì] �Y ZÅ Ã{Y{ �¿ZË�YÁ ÄË�ne lËZf¿ ª]Z�»_ºÌ�Zfa_sÂ�/� �/iY Á Z/Æ¿Y ¾Ì/] ¶]Z¬f» cY�iY Á ºÌ�¸¯

t�� �{ ÃÂÌ» ®�y ½�Á ÉÁ� ºÌ�Zfa5%Á ÉÁ� É�Y{ ÊÀ » �ÌiZe ZÅ�Z¼Ìe �ËZ� Á {Â] �Y{ ÊÀ »|Àf�Y|¿ ÃÂÌ» ®�y ½�.

ÃÂÌ» ®�y ½�Á ¾Ì´¿ZÌ» �] ºÌ�Zfa �Z¼Ìe ¦¸fz» sÂ�� �iY
ÃÂÌ» ®�y ½�Á)g(ºÌ�Zfa t��K

A531/4K1    

B107/3K2 

 
�µÁ|m ¶yY{ Ä]Z�» �Ì£ ¥Á�u)A,B(t�� �{ É�Y{ ÊÀ » ¥ÔfyY5%|Å{ Ê» ½Z�¿ Y�.

K1:fa t��d�¸£ Z] ºÌ�Z180ppm

K2:d�¸£ Z] ºÌ�Zfa t��230ppm

ÃÂÌ» µÂ�
ºÌ�Zfa sÂ�� ÉZÅ�Z¼Ìe �Y ¹Y|°rÌÅ ZÅ Ã{Y{ �¿ZË�YÁ ÄË�ne ª]Z�»_ºÌ�¸¯_Ê/À » �ÌiZ/e Z/Å�Z¼Ìe ¾Ì/] ¶]Z¬f» cY�iY Á ½�Á�fÌ¿

Z¼Ìe |¿{�¯ ��Y�³ Ä¯ d�Y ÂË�Ó Á �Z»Ó cZ�ËZ»�M ª]Z�» ¾ËY Á |Àf�Y|¿ ÃÂÌ» µÂ� ÉÁ� É�Y{Ê/À » �ÌiZ/e Ã|/� �/¯} ÉZ/Å�
|¿�Y|¿ ÃÂÌ» µÂ� ÉÁ� É�Y{.

µÂ¸v» |»Zm {YÂ»)ÃÂÌ» |À«:(
½�Á�fÌ¿ ÉZÅ�Z¼Ìe ¾Ì] �Y ZÅ Ã{Y{ �¿ZË�YÁ ÄË�ne lËZf¿ ª]Z�»_ºÌ/�Zfa_sÂ�/� �ÌiZ/e Z/Å�Z¼Ìe ¾Ì/] ¶/]Z¬f» cY�/iY Á ºÌ�/¸¯

½�Á�fÌ¿ ¾Ì] ¶]Z¬f» �iY ¾ÌÀr¼Å ºÌ�Zfa Á ½�Á�fÌ¿ ¶]Z¬f» �iY Â¼Ì�¸¯_a�Y{ Ê/À » µÂ¸v» |»Zm {YÂ» ½Y�Ì» ÉÁ� ºÌ�¸¯ Á ºÌ�Zf
|Àf�Y|¿ µÂ¸v» |»Zm {YÂ» ÉÁ� É�Y{ ÊÀ » �ÌiZe ZÅ�Z¼Ìe �ËZ�Á {Â].
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ºÌ�Zfa sÂ�� ¶]Z¬f» �iY)K(½�Á�fÌ¿ sÂ��,)N(ºÌ�¸¯ sÂ��,)Ca(Ê/´¿�§ cÂ/e ÃÂ/Ì» YÂ¸v» |»Zm {YÂ» ¾Ì´¿ZÌ» Ä�ËZ¬»
YÂ¸� º«�

{�°¸¼�:
¿ sÂ�� É ZÅ�Z¼Ìe �Y ¹Y|°nÌÅ ZÅ Ã{Y{ �¿ZË�YÁ ÄË�ne lËZf¿ ª]Z�»½�Á�fÌ_ºÌ�Zfa_¶/¯ {�°¸¼� ÉÁ� ¶]Z¬f» cY�iY Á ºÌ�¸¯

|Àf�Y|¿ É�Y{ ÊÀ »�ÌiZe.
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Strawberry (F.Selva) Effect of different concentration of nitrogen,calcium, potassium in 
growing 

µÂ¸v» |»Zm {YÂ»)�°Ë�]( ºÌ�¸¯ sÂ�� ºÌ�Zfa sÂ�� sÂ�//////�
½�Á�fÌ¿ 

B270/3
 

Ca1
 

K2 N1 

B747/2
 

Ca2
 

K2 N1 

B343/3
 

Ca1
 

K1 N2 

B107/4
 

Ca2
 

K1 N2 

B400/3
 

Ca1
 

K2 N2 

A237/8
 

Ca2 K2 N2 
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Majid firoozabadi,Amin amrolahi, Hossien hokmabadi 

Investigation of the effect of different concentration of nitrogen,calcium, potassium in 
growing and yield of strawberry(F.Selva) has been done in green house horticulture group of 
agriculture college in valieasr university in horizontal system.this research has done in 
factorial plot 2× 2× 2× 3.(2 N,2Ca,2K in 3 practice). To compair data multiple dancan test at 
1,5% level.they didn’t have significant effect on fresh weight  between N,Ca,K treatment and 
reciprocal effect is used . they had significant effect on dry weight only at potassium 
treatment in 5% level. . they had significant effect on diagonal fruit only at potassium 
treatment in 5% level. measuring length of fruit on all treatment didn’t have significant effect. 
effect of N,Ca,k treatment on amount of solid sloutin material was meaningful. They didn’t 
have significant on total yield. 
 
Keyword:strawberry,hydroponic,yield 

 


