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

 

 2053

�ÌiZe¿d^�µ�« ÊÅZ» [Z�a ¦¸fz» ÉZÅcÂe ÃÂÌ» dÌ¨Ì¯ Á {�°¸¼� ,Â¼¿ Á |�� ÉÁ� ÓM´¿�§�{ Ê

®Ì¿ÂaÁ�|ÌÅ d�¯)Fragaria ananassa cv. Camarosa(
 

Ê¸« ¹ZÆ·Y ½Y|¿Á)1( ÊËZ^�Z^� µÔm |Ì� ,)2( ��¿|À¸] Ê¸ ^uZ� Á )3(  
1� ,�Ë�^e ÃZ´�¿Y{ Ê¿Z^£Z] ¹Â¸� |��Y Ê�ZÀ��Z¯ ÉÂn�¿Y{ 2� ,�Ë�^e ÃZ´�¿Y{ É��ÁZ�¯ Ã|°�¿Y{ Ê¿Z^£Z] ÃÁ�³ �ZÌ�¿Y{ 3� ÃÁ�³ �ZË{Zf�Y 

�Ë�^e ÃZ´�¿Y{ Ã|°�¿Y{ Ê¿Z^£Z] 

Ã|Ì°q  
ÉY�] [M �Y Y�Z¯ Ã{Z¨f�Y ®�y Ä¼Ì¿ Á ®�y ª�ZÀ» �{d�Y Ê�Z�Y ,�]ZÀ» �¨u.Ê» ��¿ Ä]Á ÊÅZ» ��Á�a ªÌ¨¸e |��

Ä§�� ÉY�] Ê^�ZÀ» �ZÌ�] �Á� É��ÁZ�¯[Z�a ½{�] ¾Ì] �Y ,[M �{ ÊËÂmºÅY�§ Á ÊÅZ» ��Á�a ÉZÅ�zf�Y �Y ¶�Zu ÉZÅ
d�Y É��ÁZ�¯ cÓÂ�v» ÉY�] Ê§Z�Y {Â¯ ½{�¯.d^�¿ Z] Ê�ËZ»�M Zf�Y� ¾ËY �{�a Z] ÊËY~£ µÂ¸v» ¦¸fz» ÉZÅÊÅZ» [Z

)25:75,50:50,75:25,100:0([M Z] ÊËY~£ µÂ¸v» Á)0:100,25:75,50:50,75:25(­Â¸] s�� \·Z« �{¶»Z¯ ÉZÅ
Z] Ê§{Z�e3cÂe ÉÁ� �Y�°ed§�³ ¹Zn¿Y d�°]M �ËY�� �{ Y�Á�Z»Z¯ º«� Ê´¿�§.ÉÂ¼¿ Á |�� cZÌ�Â�y �ËZ»�M ¾ËY �{

ÄeÂ] ®�y Á �e ½�Á ¶Ì^« �Y ÃZÌ³�yZ� ,ZÅÃÂÌ» µÂ¸v» |»Zm {YÂ» ,¶Ì§Á�¸¯ �yZ� Á ±�] t���¨�§ �Y|¬» ¾ÌÀr¼Å ,ZÅ
Ã�Y|¿Y �Ì¿ ZÆf§Z] ½�Á�fÌ¿ Á|Ë{�³ É�Ì³.d^�¿ Ä¯ {Y{ ½Z�¿ lËZf¿�a ¦¸fz» ÉZÅZcZÌ�Â�y ÉÁ� ÊËY~£ µÂ¸v» Z] ÊÅZ» [

ÊÀ » �ÌiZe Ê°Ë�Â·ÂË�Ì§ Á É|���Z¼Ìe �{ ,Ä°Ë�Â�] d�Y{ É�Y{100¯ ÊÅZ» [Z�a |��{�{ ½M ¾Ë�f�Ì] Á ÃÂÌ» {Y| e ¾Ë�f¼
�Z¼Ìe25:75|� Ã|ÅZ�» ÊËY~£ µÂ¸v» Á ÊÅZ» [Z�a.d^�¿ �ËY�§Y Z] Á Äf�Y{ Ê¨À» �iY ¶Ì§Á�¸¯ �yZ� �] ÊÅZ» [Z�a

{Y{ ½Z�¿ Ê�ÅZ¯ |¿Á� ¶Ì§Á�¸¯ �yZ� ,ÊÅZ» [Z�a.Ze ÊÅZ» [Z�a d^�¿ �ËY�§Y75½�Á ,±�] t�� �ÅZ¯ h�Z] |��{
|¬» Á ÄeÂ] ®�y �e|� �¨�§ �Y.ÊÀ » cÁZ¨e µÂ¸v» |»Zm {YÂ» �Y|¬»d^�¿ ¾Ì] É�Y{d�Y|¿ [Z�a Z] ÊËY~£ µÂ¸v» ÉZÅ.

d^�¿ÊÀ » �ÌiZe �Ì¿ [M Z] ÊËY~£ µÂ¸v» ÉZÅd�Y{ Ê°Ë�Â·ÂË�Ì§ Á É|�� cZÌ�Â�y ÉÁ� É�Y{.Z] ¶Ì§Á�¸¯ �yZ�
{Y{ ½Z�¿ �ÅZ¯ ±�] t�� Ê·Á d§ZË �ËY�§Y ÊËY~£ µÂ¸v» d^�¿ �ËY�§Y.|¬»µÂ¸v» d^�¿ �ÅZ¯ Z] µÂ¸v» |»Zm {YÂ» �Y

Ze ÊËY~£50d§ZË �ÅZ¯ [M Z] \Ì¯�e �{ |��{.�ËY�§Y h�Z] [M Z] Ä�ËZ¬» �{ ÊÅZ» [Z�a Ã|»M d�|] lËZf¿ �Z�Y �]
�f�Ì] �ËY�§Y ¾ËY Ä¯ |� {�°¸¼�Â] ÃÂÌ» {Y| e �{ �ËY�§Y �Y Ê�Z¿{.ÊÅZ» [Z�a ÉZÅ�Z¼Ìe �{ �Ì¿ µÂ¸v» |»Zm {YÂ» �Y|¬»

]{Â] [M ÉZÅ�Z¼Ìe �Y �f�Ì.cÂe ÃÂÌ» {�°¸¼� �] É�ÌiZe ¶Ì§Á�¸¯ Á ±�] t�� �] ÊÅZ» [Z�a Ê¨À» cY�iY�Y|¿ Ê´¿�§d�Y Äf
Ê» ��¿ Ä] Ä¯ÓZ¼fuY |��|�Z] {�°¸¼� �] ¹ÂÌ¿Â»M ½ÂË d^j» cY�iY ¶Ì·{ Ä].�Z¼Ìe �Z�Y ¾ËY �]75�{ ÊÅZ» [Z�a |��{

Ê» ÄÌ�Âe ÊËY~£ µÂ¸v» Z] \Ì¯�e{Â�.

Ä»|¬» 

cÂeÃÂÌ» �Y Ê°Ë Ê´¿�§{�/¯ {Z/Ë ���Y Z/] Á ÊeY�{Z/� ,�¯Â· µÂ�v» ®Ë ½YÂÀ� Ä] Á d�Y Ä·|f » ª�ZÀ» Ê»Â] Á �Ë� ÉZÅ.
Ê» �Z¼� Ä] ½ZÆm Ê�Z�Y cÔ°�» �Y Ê°Ë ��Zu ½�« �{ [M ½Y�v] Ä¸X�»Á ®�/y ª�Z/À» �/m Ä/¯ Z» �Â�¯ �{ Ã�ËÂ] ,{Á�

Ê» [Â�v» ½ZÆm ®�y Ä¼Ì¿{Â�.�Y Ã{Z¨f�YÄ§�/� [M ¥��» �{ Ä°ÀËY �] ÃÁÔ� ,{�Y{ Ê¿YÁY�§ ÉZËY�» ÊÅZ» [Z�aÊËÂ/m
Ê»Ê» Ä¯ d�Y ÊËY~£ {YÂ» �Y É��°Ë ÉÁZu Ä°¸] {Â�Ê/�Y�� Á Ê£Z/] cÓÂ�/v» ��Á�/a �{ ÊËY~£ ¶¼°» ½YÂÀ� Ä] |¿YÂe

ÄÀË�Å ¾ÌÀr¼Å Á |�Z] Äf�Y{ {�]�Z¯Ê» �ÅZ¯ �Ì¿ Y� É{Â¯ ÉZÅ|Å{./a �Y Ã{Z¨f/�Y �´Ë{ dÆm �YÊ/» ÊÅZ/» [Z��¿Z/» |/¿YÂe
½Y�/^m cZ»|/� Ä] �nÀ» ½Z»� µÂ� �{ d�Ë� �Ìv» Ä] ÊÅZ» [M ÄÌ¸ze Ä¯Y�q {{�³ d�Ë� �Ìv» \Ë�ze�Ì/v» Ä/] �Ë~/aZ¿

Ê» d�Ë�{Â�. 

ZÆ�Á� Á {YÂ»



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

 

 2054

µZ� �{ �ËZ»�M1386d/§�³ ¹Zn¿Y�Ë� ê ÃZ´�¿Y{ É��ÁZ�¯ Ã|°�¿Y{ ®Ì¿ÂaÁ�|ÌÅ ÊeZ¬Ì¬ve Ä¿Zz¸³ �{.{Z¨f/�Y {�Â/» �f�/]Ã
Ê»�Á Á dËÓ�a �Y Ê�Â¸z»{Â] ÉÁZ�» ÉZÆf^�¿ Ä] dËÓÂ¯.cÂ/e �Y ªÌ¬ve ¾ËY ¹Zn¿Y ÉY�]�ËY�/� �{ Y�Á�Z/»Z¯ º/«� Ê/´¿�§

|� Ã{Z¨f�Y d�°]M.É�Zne d�¯ �{ ÃZÌ³ º¯Y�e ¾f§�³ ��¿ �{ Z] ½Y|¸³ �Å �{3|� Äf�Z¯ LZ�¿.s�/� \·Z« �{ �ËZ»�M ¾ËY
�{ Ê§{Z�e ¶»Z¯ ÉZÆ¯Â¸]3Zn¿Y �Y�°e|� ¹.¶»Z� ZÅ�Z¼Ìe4ÊÅZ/» [Z�/a Z/] |/À¸³ÂÅ ÊËY~/£ µÂ¸v» ¦¸fz» d^�¿        

 )75NS:25FE,50NS:50FE,25NS:75FE�¨� ,NS:100FE(Á4|À¸³ÂÅ ÊËY~£ µÂ¸v» ¦¸fz» d^�¿[M Z]
{Â])100NS:�¨�W,75NS:25W,50NS:50W,25NS:75W(.µÂ/¸v» µÂ/»�§ �Y ÊËY~/£ µÂ/¸v» ÄÌÆe ÉY�]

|� Ã{Z¨f�Y Äf§ZË �ÌÌ¤e ½Â¿�M Á |À¸³ÂÅ ÊËY~£.Ã�Y|¿Y cZ¨�É�Ì³�Y ÃZÌ³ ÉÂ¼¿ Á |�� cZÌ�Â�y ¶»Z� �ËZ»�M ¾ËY �{ Ã|�
ÄeÂ] ®�y Á �e ½�Á ¶Ì^«ÃÂÌ» µÂ¸v» |»Zm {YÂ» Á {�°¸¼� Á ¶Ì§Á�¸¯ �yZ� Á ±�] t�� �yZ� ,ZÅÁ �¨�§ d�¸£ Á ZÅ

Ã�Y|¿Y �Ì¿ d§Z] ½�Á�fÌ¿|� É�Ì³. 

 hv] Á lËZf¿ 

ÊÀ » �ÌiZe ZÅ�Z¼Ìe{Y|¿ ½Z�¿ ÄeÂ] �e ½�Á �] É�Y{.ËZf¿cÂe ÄeÂ] ®�y ½�Á Ä¯ {Y{ ½Z�¿ lµZ¼fuY t�� �{ Ê´¿�§5%�Â� Ä]
ÊÀ »Y� ±�/] t�/� ¾Ë�f�/Ì] Ä/¯ d�Y Ã|»M d�|] É�Z¼Ìe �{ ÄeÂ] ®�y ½�Á �Y|¬» ¾Ë�f�Ì] ,d§�³ �Y�« �ÌiZe dve É�Y{

�° ·Z] Á d�Y Äf�Y{./] d/�Y ±�/] t�/� �Y Ê ]Z/e Ä/¯ �fÀ�Âf§ �Y|¬» Á c|� Ä] ,ÃZÌ³ �{ ®�y Ã{Z» �¼ne{�Y{ Ê´f�  

 )Marschner,1995(.ÊÀ » �ÌiZe ZÅ�Z¼ÌeµZ¼fuY t�� �{ ±�] t�� �] É�Y{1d�Y Äf�Y{ |��{.�Z¼Ìe �{ �Y|¬» ¾Ë�f�Ì]
25NS:75W�Z¼Ìe �{ �Y|¬» ¾Ë�f¼¯ Á25NS:75FE |»M d�|].�ZÌ�/] Ä/�]Y� Z/Å�Z¼Ìe �Y ¹Y|/¯ �/Å ±�/] t�/� �Y|¬»

Ã{Y{ ½Z�¿ ±�] �¨�§ d�¸£ Z] Ê°Ë{�¿d�Y)�Y{Â¼¿1�1.(Ê¼�/Ì·Â]Zf» ÉZÅ|/ÀËY�§ �Y É�ZÌ�/] cZ¨�/§ Z/] Ê§Z¯ ÄË~¤e ¹|�
Ê» �Y�« �ÌiZe dve�Z�u Á |¿�Ì³�ÅZ/¯ ª/Ë�� �Y 0Z¼Ì¬f�/» cZ¨�§ {Â^¼¯ Ä¯ d�Y ¾ÌXeÁ�a Á ®ÌX¸¯Â¿ |Ì�Y �fÀ� ZÆ¿M ¾Ë�e

Ê» ½Z�¿ Y� {Ây |�� c|�|Å{)ªuZÆÀe d��a1371.(cZ�/ËZ»�M lËZf¿ Z] Ä¯Kavanova½Y�Z/°¼Å Á)2006({�Â/» �{
¾¼qLolium perenneZe Y� Ê·Â¸� ºÌ�¬e �¨�§ {Â^¼¯ Ä¯ |¿{�¯ ��Y�³ ZÆ¿M ,{�Y{ d¬]Z�»19%Z/e Y� ½M ½|/� ¶ËÂ� Á
20%|Å|Ì» �ÅZ¯.cÂe ÉZÆ³�] �{ ¶¯ ¶Ì§Á�¸¯ ½Y�Ì»ÊÀ » �Â� Ä] Ê´¿�§µZ¼fuY t�� �{ É�Y{1%d§�³ �Y�« dve.�Y|¬»

Z¼Ìe ¶Ì§Á�¸¯{Y{ ½Z�/¿ {Â/y �Y �ÅZ/¯ |/¿Á� ÊÅZ» [Z�a d^�¿ ½|� �f�Ì] Z] ZÅ�.Ä/°Ë�Â�¿Z¼ÅSeawright½Y�Z/°¼Å Á
)1998(Ê» �Ì¬§ ¾ÅM ��¿ �Y ÊÅZ» [Z�a |¿{�¯ ��Y�³|�Z].µZ/¼fuY t�/� �{ µÂ/¸v» |/»Zm {YÂ» �Y|¬»1%Ê/À »{Â/] �Y{

�Z¼Ìe �{ ½M �Y|¬» ¾Ë�f�Ì] Ä°Ë�Â�]50NS:50FEÁ25NS:75FE ½M �Y|/¬» ¾Ë�f¼¯ Á50NS:50W|/� Ã|ÅZ�/».
¾Ë�f�Ì] Ä¯ ÊËZÅ�Z¼ÌeTSS�° ·Z] Á Ã{Â] �f¼¯ ½�Á�fÌ¿ ÉÁZu |¿{Y{ ½Z�¿ Y�. Nava½Y�Z°¼Å Á)2008(¾Ì/] Ê¨À» Ä�]Y�

Á ½�Á�fÌ¿TSS|¿{�¯ ��Y�³ \Ì� �{ Y�.�Y {�°¸¼�2d�Y Ã|� ¶Ì°�e ÃÂÌ» ½�Á Á {Y| e �Âf¯Z§./ e �ËZ/»�M ¾ËY �{{Y|
cÂe ÄeÂ] �Å �{ ÃÂÌ»µZ¼fuY t�� �{ Ê´¿�§1%�ËY�/§Y ÃÂ/Ì» {Y|/ e ÊÅZ/» [Z�/a d^�¿ �ËY�§Y Z] ,d§�³ �Y�« �ÌiZe dve

d�Y{ ZÅ�Z¼Ìe ¾Ì] �{ Y� ÃÂÌ» {Y| e ¾Ë�f¼¯ Ä¯ [Z�a |� �{ |� �Z¼Ìe ÉZÀjf�Y Ä] d�Y Äf§ZË.�Z¼Ìe100ÊÅZ/» [Z�a |��{
M ¶j» ÊËY~£ ��ZÀ� �ËZ� {Â^¼¯ ¶Ì·|]{Y{ ½Z�¿ Y� ÃÂÌ» {Y| e ¾Ë�f¼¯ ¾Å.Ê» ��¿ Ä]ÊÅZ/» [Z�/a �{ ¹ÂÌ¿Â»M ½ÂË {ÂmÁ |��

|�Z] ZÅ�Z¼Ìe ¾ËY �{ ÃÂÌ» {Y| e ½{Â] {ZË� �] Ê¸Ì·{ ÓZ¼fuY.��¿ ª^� Ä°¿ÂqMraschner)1995(¶Ì·{ Ä] Ê»ÂÌ¿Â»M ½�Á�fÌ¿
Ê¸a ¶Ì^« �Y Ê¿Â»�ÂÅ cZ^Ì¯�e �ËY�§Y¾Ì»M�§Y h�Z] ¾ÌÀÌ¯ÂfÌ� Á ZÅÊ» ¶³ |Ì·Âe �ËYµZ/^¿{ Ä/] Y� ÃÂ/Ì» �ËY�/§Y �^�·Z/] ,{Â�

d�Y{ |ÅYÂy. ÊÀ » cÁZ¨e [M Z] ÊËY~£ µÂ¸v» Ê^Ì¯�e ÉZÅ�Z¼Ìe ¾Ì] �{|�¿ Ã|ÅZ�» É�Y{.ÃÂ/Ì» ®�/y Á �e ½�Á Ê���]
ÊÀ » �Ì£ �iY |ËR»{Â] ��¿ �Â» d¨� ÉÁ� �] �Z¼Ìe ¾ËY �Y{.^j» cY�/iY ,ÊÅZ/» [Z�a ÓZ] lËZf¿ Ä] ÄmÂe Z]cZÌ�Â�/y �{ Ê/f

d�Y Äf�Y{ {�°¸¼� Á ÃÂÌ» Ê¨Ì¯.{Â/] [M ÉÁZu ÉZÅ�Z¼Ìe �Y �f�Ì] ÊÅZ» [Z�a ÉÁZu ÉZÅ�Z¼Ìe �{ µÂ¸v» |»Zm {YÂ» �Y|¬»
Ä§�� ��¿ �Y [M ÉY�] Ê]Ây ¾Ë�´ËZm ZÆÀe Ä¿ Ä¯Ê» ÊËÂmL�/m Á{ �Y ¶/�Zu {�°¸¼� {�Y{ Êa �{ �Ì¿ Êf^j» cY�iY Ä°¸] |�Z]
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Ê» ÃÂÌ» ½�Á Á {Y| eZ]cÁZ/¨e �Ì¿ ÃÂÌ» ®�y Á �e ½�Á Á {Â] Ê]M ÉZÅ�Z¼Ìe �Y �f�Ì] ÊÅZ» [Z�a �Z¼Ìe �{ ÃÂÌ» {Y| e Ä¯ |�
ÊÀ »d�Y|¿ ZÅ�Z¼Ìe ¾ËY ¾Ì] É�Y{.

 

�]ZÀ»: 

1.ªu¹ ,ZÆÀe d��a)[(1371.º�Ì·Â]Zf» Á ÄË~¤e)Ä¼m�e.(µÁY _Zq.�Z�f¿Yd�� |uYÁ Ê»Ô�Y {Y�M ÃZ´�¿Y{ c.

2. Kavanova, M., Lattanz, F. A., Grimoldi, A. A., and Schnyder, H. 2006. Phosphorus 
deficiency decreases cell division and elongation in grass leaves. Plant Physiol. 141: 766- 
775.

3. Marschner, H. 1995. Mineral nutrition of higher plants. Academic Press. Londen. 

4. Nava, G., Dechen, A. R., and Nachtigall, G. R. 2008. Nitrogen and potassium fertilization 
affect apple fruit quality in southern brazil. Cammunications in Soil Science and Lant 
Analysis. 39 (1 & 2): 96- 107. 
5. Seawright, D. E., Stickney., R. R., and Walker, R. B. 1998. Nutrient dynamics in 
integrated aquaculture- hydroponic systems. Aquaculture, 160: 215- 237 

µÁ|m1�1- Ã�Y|¿Y ÉZÅ�Âf¯Z§ Ä] �Â]�» {Y|�YZÅ�Z¼Ìe �{ ¦¸fz» Ã|� É�Ì³ 

 ÊÀ »�

É�Y{ 
NS25:W75 NS50:W50 NS75:W25 NS100:W0 NS0:FE100 NS25:FE75 NS50:FE50 NS75:FE25 

  

 a 97/9 ab 4/10 ab 33/8 bc 7/9 ab 9/4 c 9 ab 12 ab 7/12 ٭

®�//////y ½�Á
ÄeÂ](gr) 

ns 41/28 00/29 69/28 05/24 52/28 43/14 17/26 63/37 
ÄeÂ] �e ½�Á(gr) 

¯¸�bc 21/40 ab 04/41 a 7/39 ab 44/32 c 77 bc /35 46/36 abc 58/39 ab ¶Ì§Á 2/36 ٭٭ �yZ� 

 a 915 bc 3/909 bc 3/686 cd 2/835 bc 3/454 d 3/706 bc 956 ab 7/1190 ٭٭
±�] t�� (cm-

2) 

«bc 32 bc 27 bc 35 b 23 c 47 a 34 b 33 b ÃÂÌ 29 ٭٭ {Y| e 

ns 64/4 23/4 15/4 56/4 22/5 32/4 55/4 27/4 
ÃÂÌ» �e ½�Á 

 ab 22/7 c 04/8 bc 05/9 ab 14/9 ab 48/9 a 68/9 a 02/9 ab TSS 9 ٭٭

 abc 84 ab /28 1/32 a 57/23 cd 57/30 a 73/24 bcd 93/19 d 52/23 cd ½�Á�fÌ¿(Mg/g) 25/27 ٭٭

 a 7/6 a 67/6 ab 9/5 cd 52/6 abc 55/5 d 12/6 bcd 05/6 cd �¨�§ (Mg/g) 74/6 ٭


