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1� ,½YÂm ½Y�´�ÅÁ�a ÃZ´�Z] Â�� Á Ä¿ZÌ» |uYÁ Ê»Ô�Y {Y�M ÃZ´�¿Y{ Ê¼¸� dXÌÅ Â�� 2 � � ÊuY�� Ê�|ÀÆ» Äf�� |��Y Ê�ZÀ��Z¯ ÉÂn�¿Y{ 
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�ÅZ¯ ¾ÌÀr¼Å Á ÓÂWM º«� ÊÀÌ»� \Ì� dÌ¨Ì¯ Á dÌ¼¯ �] ÉÁ� ÃY�¼Å Ä] Ê¼Ì�Zfa {Â¯ �Â¿Á{ ¦¸fz» �Ë{Z¬» Ê���] �Â�À» Ä]
µZ� �ZÆ] �{ ,ºÌ»{Z¯ Á cY�fÌ¿ d�¸£1382´�¿Y{ ÊeZ¬Ì¬ve Ä���» �{|»M�{ Y�mY Ä] ªÌ¬ve ¾ËY Ä¿ZÌ» |uYÁ Ê»Ô�Y {Y�M ÃZ.s��

Z] ,Ê§{Z�e ¶»Z¯ ÉZÆ¯Â¸] \·Z« �{ Ê�ËZ»�M12Á �Z¼Ìe3d§�³ ¹Zn¿Y �Y�°e.�Y |¿{Â] c�Z^� �ËZ»�M ÉZÅ�Z¼Ìe:µÁY �Z¼Ìe=
��Y� ¥��)NP(¹Á{ �Z¼Ìe ,=NPK+¹Â� �Z¼Ìe ,Á�°Ì» ¶»Z¯ {Â¯=¹Á{ �Z¼Ìe+200Å �{ ¹�³Â¸Ì¯�Z¼Ìe ,ºÌ�Zfa cZ¨·Â� �Zf°

¹�ZÆq=¹Á{ �Z¼Ìe+400ºnÀa �Z¼Ìe ,ºÌ�Zfa cZ¨·Â� �Zf°Å �{ ¹�³Â¸Ì¯=¹Á{ �Z¼Ìe+200,ºÌ�Zfa �Á�¸¯ �Zf°Å �{ ¹�³Â¸Ì¯
º�� �Z¼Ìe=¹Á{ �Z¼Ìe+400ºf¨Å �Z¼Ìe ,ºÌ�Zfa �Á�¸¯ �Zf°Å �{ ¹�³Â¸Ì¯=¹Á{ �Z¼Ìe+200Ì�Zfa cZ¨·Â� �Zf°Å �{ ¹�³Â¸Ì¯º

)d�Z¯ �Y ¶^«(ÃÁÔ ]200ºÌ�Zfa �Á�¸¯ �Zf°Å �{ ¹�³Â¸Ì¯)­��(ºf�Å �Z¼Ìe ,=¹Á{ �Z¼Ìe+400cZ¨·Â� �Zf°Å �{ ¹�³Â¸Ì¯
ºÌ�Zfa)d�Z¯ �Y ¶^«(Á400ºÌ�Zfa �Á�¸¯ �Zf°Å �{ ¹�³Â¸Ì¯)­��(ºÆ¿ �Z¼Ìe ,=¹�ZÆq �Z¼Ìe+50cZ¨·Â� �Zf°Å �{ ¹�³Â¸Ì¯

ºÅ{ �Z¼Ìe ,ÉÁ�=�Z¼Ìe¹�ZÆq+100ºÅ{�ZË �Z¼Ìe ,ÉÁ� cZ¨·Â� �Zf°Å �{ ¹�³Â¸Ì¯=ºÅ{ �Z¼Ìe+100�Zf°Å �{ ¹�³Â¸Ì¯
ºÅ�YÁ{ �Z¼Ìe ,ºË�ÌÀ» cZ¨·Â�=ºf�Å �Z¼Ìe+100ÉÁ� cZ¨·Â� �Zf°Å �{ ¹�³Â¸Ì¯.Z] Á ¾ÌÌ e {�°¸¼� ,s�� ÉY�mY �Y �a

Ã�Y|¿Y Ä] d^�¿ µÁY|f» ÉZÆ�Á� �Y Ã{Z¨f�YÊ¨Ì¯ cZÌ�Â�y É�Ì³Ã|£|Ë{�³ ¹Y|«Y ºÌ»{Z¯ Á cY�fÌ¿ d�¸£ Á ZÅ.Ã{Z¨f�Y Z] lËZf¿
d§�³ �Y�« �Ì�¨e {�Â» Á ¶Ì¸ve Á ÄË�ne {�Â» {ÂmÂ» ÉZÅ�Y�§Y ¹�¿ �Y.É ZÅ�Z¼Ìe �iY {Y{ ½Z�¿ �¿ZË�YÁ ÄË�ne �Y ¶�Zu lËZf¿

|Ë{�³ �Y{ ÊÀ » |��{ ®Ë t�� �{ ÊÀÌ»� \Ì� Ã|£ {�°¸¼��] ¦¸fz» É{Â¯.¿ZÌ» Ä¯ Ê·Zu �{|ÅZ� cZ �« �{ {�°¸¼� ¾Ì´
)µÁY �Z¼Ìe(3/18Ä] ºÅ{�Z¼Ìe �{ {�°¸¼� ,{Â] �Zf°Å �{ ¾e7/40d§ZË �ËY�§Y �Zf°Å �{ ¾e.¥��» �{ É�Zf°Å {�°¸¼� �ËY�§Y

cZ¨·Â�ºf¨Å �Z¼Ìe Ê·Á {Â] ºÌ�Zfa�Á�¸¯ �Y �f�Ì] ºÌ�Zfa)34�Zf°Å �{ ¾e(¹Â� �Z¼Ìe Z])400cZ¨·Â� �Zf°Å �{ ¹�³Â¸Ì¯
�ZfaºÌ33¾e(d�Y|¿ É�Y{ ÊÀ » cÁZ¨e.Ã|£�{ ºÌ»{Z¯ Á cY�fÌ¿ d�¸£ �] �ÌiPe ��¿ �Y ¦¸fz» É{Â¯ ÉZÅ�Z¼Ìe �iY|��{ Á ZÅ

ÊÀ » |��{ ®Ë t�� �{ ®�y Ã{Z»|� �Y{.Ä] ºÅ{ �Z¼Ìe �Y ®�y Ã{Z» |��{ ½Y�Ì» ¾Ë�f�Ì] Á ºÌ»{Z¯ Á cY�fÌ¿ ½Y�Ì» ¾Ë�f¼¯
|»M d�{.¥��» �iY �{ �´Ë{ c�Z^� Ä]d�¸£ , ÊÀÌ»� \Ì� {�°¸¼� �ËY�§Y �] ÃÁÔ� ºÌ�Zfa cZ¨·Â� Ã�ËÁ Ä] Á ºÌ�Zfa ÉZÅ{Â¯

d§ZË �ÅZ¯ ÊÀÌ»� \Ì� ÉZÅ Ã|£ �{ ºÌ»{Z¯ Á cY�fÌ¿.

Ä»|¬»�]ZÀ» Ê���] Á
ÄfyZÀ� ÊËY~£ ���Y �a Á Ê¸�Y Ã{Z» ®Ë ½YÂÀ� Ä] l¿�] Á ¹|À³ |À¿Z¼Å Ä¯ d�Y É��ÁZ�¯ ºÆ» cÓÂ�v» �Y Ê°Ë ÊÀÌ»� \Ì�

�{�Ì³ Ê» �Y�« Ã{Z¨f�Y {�Â» Á Ã|. Ã{�ÁM d�|] Y� É��ÁZ�¯ cY|Ì·Âe �{ ¹Z¬» ¾Ì»�ZÆq ���Y Á |Ì·Âe ��¿ �Y ÊÀÌ»� \Ì� Ã�Á�»Y
d�Y.|�Z] Ê» ÊÀÌ»� \Ì� ¹�ZÆq Ä¸u�» �{Á c�} Á l¿�], ¹|À³ \Ìe�e Ä] ���Y Á ºnu ��¿ �Y É��ÁZ�¯ cY|Ì·Âe.Ä] ÃZÌ³ ¾ËY
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ÂÅ Á [M �ËY�� Z] Ä°ÀËY ¶Ì·{�Á� ÉZ�Z¬e �Z�Y ¾Ì¼Å �] Á |�Z] Ê» ¹Â��» ZÌ¿{ ¹Z¼e �{ ½M d�Z¯ ,|�Z] Ê» �Z³�Z� ¦¸fz» ÊËY
Ê» �Z�uY ÊËY~£ Ã{Z» ¾ËY Ä] ½Á�§Y{Â�.½Z»�Â�¯ �Y ÊÆmÂe ¶]Z« ÉZÆÀÌ»� µÂ�v» ¾ËY ÊËY~£ ���Y Á Z�Z¬e ºnu Ä] ÄmÂe Z]

d�Y Ã|� Ã{Y{ �Z�fyY ÊÀÌ»� \Ì� d�¯ Ä].Ê�Ìv» �ËY�� d¸� Ä]Ê] 0Z�Â�z» Ê°ÌÀ°e Á Ê�Y�� ¶»YÂ� Á|Ì·Âe Ä] ÊÆmÂe
ºÆ» ÉZÅ�Â�¯�Y É�ZÌ�] �{ Ä¯ ½M{�°¸¼� ��Âf» �Y|¬» ,{�Y{ µÂ�v» {�°¸¼� �ËY�§Y �{ É�iR» �¬¿ Ä¯ É�~] ÊÀÌ»� \Ì�

Ä] Á Äf§ZË �ËY�§Y Ä�uÔ» ¶]Z« ½Y�Ì» Ä] Ã|ÀÀ¯|Ì·Âe35Ze40¾ÌËZa ½ZÀr¼Å ½Y�ËY �{ d�Y Ã|Ì�� �Zf°Å �{ ¾e Ê»|�Z])12Á23. (
|�� Ê» ½Z�¿Y ¥��» Ä] Á É�ÁM�§ ,¦¸fz» ÉZÆe�Â� Ä] ÊÀÌ»� \Ì� µÂ�v» Ä°ÀËY �] ÃÁÔ� ½ZÆm t�� �{ ��Zu µZu �{

{Â� Ê» Ã{Y{ �Z�fyY �Ì¿ ¹Y{ ÄË~¤e Ä] ½M µÂ�v» �Y É{ZË� �Y|¬».{Á|u �{ Ã|� |Ì·Âe ÊÀÌ»� \Ì� µÂ�v» ¶¯ �Y|¬» �Y35
Á Ê¯Y�Ây c�Â� Ä] |��{8eZ9d�Z¯ ÉY�] |��{)É�~] ÊÀÌ»� \Ì�({Â� Ê» Ã{Z¨f�Y)78(. 

�Á� Á {YÂ»ZÅ
Ê³�ËÁ ¾ÌÌ e �Â�À» Ä]�Y d�Z¯ �Y ¶^« ,�ËZ»�M ÉY�mY ¶v» ­Zy ÊËZÌ¼Ì� Á Ê°Ë�Ì§ ÉZÅ �yZ� �Y Êy�] Á ZÅ5Á{ �Y Á Ä�¬¿

ª¼�30�0Á60�30|� É�Ì³ Ä¿Â¼¿ ­Zy É�f¼Ìf¿Z�.X�» ½Á|] Ê°ÅM,Ê�� Ê»Â· ­Zy ¾ËY,�¨�§ ,Ê·M ¾]�¯ Á Ã{Â] É�Â� Ä¸
d�Y º¯ ½M Ã{Z¨f�Y ¶]Z« ÉÁ� Á ºÌ�Zfa d�¸£ Ê·Á [Â¸�» 0Zf^�¿ ½M �À´À» Á �] ,�» ,¾ÅM.­Zy ºÌ»{Z¯ ½Y�Ì»4/0Ê¸Ì»�{ ¹�³

Ã�Y|¿Y ¹�³Â¸Ì¯Á Ã|� É�Ì³pH ½M5/7­Zy Ã|ÀÅ{ ¶Ì°�e LY�mY d�Y ÊjÀy {Á|u �{ Á |��{)­Zy d§Z](�Ë� ÉZÆf^�¿ Z]
Â»|Àf§�³ �Y�« Ê]ZË��Y {�.¾�40dÌ¸� ,|��{30�� Á |��{38�Â�z» ½�Á Z] Ê¯Zy ½|»M {ÂmÂ] \mÂ» Ä¯ |��{

É�ÅZ�38/1d�Y Ã|Ë{�³ \ °» �f¼Ìf¿Z� �] ¹�³. ¶yY{ �{ �«YÁ ªÌ¼� ÃZq Ä¬¸u ®Ë �Y Ä¯ �ËZ»�M �ZÌ¿ {�Â» [M �Y ¾ÌÀr¼Å
�ËZ»�M {�Â» Á ÄÌÆe ÉZÅ Ä¿Â¼¿ �Ì¿ {Â� Ê» ¾Ì»Pe �¯�»d§�³ �Y�«.Z] Ê§{Z�e ¶»Z¯ ÉZÆe�¯ c�Â� Ä] �ËZ»�M ¾ËY3Á �Y�°e

12|Ë{�³ ¹Zn¿Y �Z¼Ìe.�Y |¿{Â] c�Z^� �ËZ»�M ÉZÅ�Z¼Ìe:µÁY �Z¼Ìe=��Y� ¥��)NP(¹Á{ �Z¼Ìe ,=NPK+,Á�°Ì» ¶»Z¯ {Â¯
¹Â� �Z¼Ìe=¹Á{ �Z¼Ìe+200¹�ZÆq �Z¼Ìe ,ºÌ�Zfa cZ¨·Â� �Zf°Å �{ ¹�³Â¸Ì¯={ �Z¼Ìe¹Á+400cZ¨·Â� �Zf°Å �{ ¹�³Â¸Ì¯

ºnÀa �Z¼Ìe ,ºÌ�Zfa=¹Á{ �Z¼Ìe+200º�� �Z¼Ìe ,ºÌ�Zfa �Á�¸¯ �Zf°Å �{ ¹�³Â¸Ì¯=¹Á{ �Z¼Ìe+400�Á�¸¯ �Zf°Å �{ ¹�³Â¸Ì¯
ºf¨Å �Z¼Ìe ,ºÌ�Zfa=¹Á{ �Z¼Ìe+200ºÌ�Zfa cZ¨·Â� �Zf°Å �{ ¹�³Â¸Ì¯)d�Z¯ �Y ¶^«(ÃÁÔ ]200f°Å �{ ¹�³Â¸Ì¯�Á�¸¯ �Z

ºÌ�Zfa)­��(ºf�Å �Z¼Ìe ,=¹Á{ �Z¼Ìe+400ºÌ�Zfa cZ¨·Â� �Zf°Å �{ ¹�³Â¸Ì¯)d�Z¯ �Y ¶^«(Á400�Á�¸¯ �Zf°Å �{ ¹�³Â¸Ì¯
ºÌ�Zfa)­��(ºÆ¿ �Z¼Ìe ,=¹�ZÆq �Z¼Ìe+50ºÅ{ �Z¼Ìe ,ÉÁ� cZ¨·Â� �Zf°Å �{ ¹�³Â¸Ì¯=¹�ZÆq �Z¼Ìe+100�{ ¹�³Â¸Ì¯

e ,ÉÁ� cZ¨·Â� �Zf°ÅºÅ{�ZË �Z¼Ì=ºÅ{ �Z¼Ìe+100ºÅ�YÁ{ �Z¼Ìe ,ºË�ÌÀ» cZ¨·Â� �Zf°Å �{ ¹�³Â¸Ì¯=ºf�Å �Z¼Ìe+100
ÉÁ� cZ¨·Â� �Zf°Å �{ ¹�³Â¸Ì¯.Ê�ËZ»�M |uYÁ �Å duZ�»18¾Ì»� duZ�» ZÅ Äf�a Á ZÅ ÉÂm ,ZÅ��» [Z�fuY Z] Á �]�» �f»

{Á|u �ËZ»�M1000|� Äf§�³ ��¿ �{ �]�» �f».d·ÂÆ� dÆm�Y�°e �Å ¾Ì] ¾ÌÀr¼Å Á É��ÁZ�¯ cZÌ¸¼� ¹Zn¿Y2Ä¸�Z§ �f»
|� Äf�Y~³.|Ë{�³ {ZnËY �Y�°e �Å ¾ÌËZa �{ ÉY Ä¿Z³Y|m ÉÂm �Y�°e �Å ÉZÆ]M��Å É�ÁM �¼m dÆm ¾ÌÀr¼Å.ÉÂm ,d�Z¯ ÃÂv¿

¶»Z� �ËZ»�M |uYÁ �Å Á ÉY Äf�a4¦Ë{�6ºÅ �Y Äf�a �Å Ä¸�Z§ Á É�f»75/0ZÅ ÄeÂ] Ä¸�Z§ Á �f»¦Ë{� ÉÁ�25�f¼Ìf¿Z�
|� Äf§�³ ��¿ �{.�Y É�Y{�] Ä¿Â¼¿ Á ¥~u ÄÌ�Zu �iY ½YÂÀ� Ä] ¾ÌËZa Á ÓZ] �Y �f» ®Ë ¾ÌÀr¼Å Á É�ZÀ¯ ÉZÆ¨Ë{� c�¯ �Å �{

d§�³ c�Â� ZÆe�¯ ��Á.
hv] Á lËZf¿

1/,{�°¸¼� �ËY�§Y d�Y Ã|� Ã{Y{ ºÌ�Zfa cZ¨·Â� Ä¯ ÊeZ �« �{�ÅZ¯e ¶]Z« ¹ÂÌ»{Z¯ Á cY�fÌ¿ÄmÂ{Â]. 

2,Ã|� Ã{Y{ ºÌ�Zfa �Á�¸¯ Ä¯ ÊeZ �« �{ /�ÅZ¯ ,{�°¸¼� �ËY�§YÄmÂe ¶]Z« ¹ÂÌ»{Z¯ Á cY�fÌ¿{Â].Ê¸Ìy ¹ÂÌ»{Z¯ Á cY�fÌ¿
{Â] �Ì´¼�q. 
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3,Ã|� Ã{Y{ ºÌ�Zfa �Á�¸¯ ÃY�¼Å Ä] ºÌ�Zfa cZ¨·Â� Ä¯ ÊeZ �« �{ /Ä¯ ÊeZ �« Ä] d^�¿ ¹ÂÌ»{Z¯ Á cY�fÌ¿ �ÅZ¯ ,{�°¸¼� �ËY�§Y
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5�,{�°¸¼� �ËY�§Y d�Y Ã|� Ã{Y{ ºÌ�Zfa cZ¨·Â� Ä¯ ÊeZ �« �{ÄmÂe ¶]Z« ¹ÂÌ»{Z¯ Á cY�fÌ¿ �ÅZ¯{Â].
6,Ã|� Ã{Y{ ºÌ�Zfa �Á�¸¯ Ä¯ ÊeZ �« �{ /Z¯ Á cY�fÌ¿ �ÅZ¯ ,{�°¸¼� �ËY�§Y{Â] ÊÆmÂe ¶]Z« ¹ÂÌ»{.Ä] d�Y ¾°¼» �Â�Â» ¾ËY

|�Z] ºÌ�Zfa �Á�¸¯ �{ ºÌ�Zfa ÉÓZ] |��{ d¸�.Ê» Ê«Z] LÂ� �iY ÓZ¼fuY ZÆ¼Ë�¿M dÌ·Z § ÉÁ� �] �¸¯ ½ÂËÃ�ËÁ �iY Ä¯ Y�q {�Y~³
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Studying two potassium fertilizer beside Zn on Aula potato cultivar tuber quality and 

quantity and on NO3- and Cd concentrations decreasing 
 

A. Faramarzi1, S. Mahdlouei2 
 

1.Islamic Azad University, Miyaneh branch 
2. Islamic Azad University, Science & Reserch  branch 

 

For studying two potassium fertilizer beside Zn on Aula potato cultivar quality and quantity and 
decreasing NO3 and Cd concentration in tuber an experiment was conducted in Islamic Azad University, 
Miyaneh branch station in 2006. In a RCBD design 12 treatment as (T1=control=NP, T2=NPK + 
complete micro, T3= T2 + potassium sulphate (200kg h-1), T4= T2+ potassium sulphate (400kg h-1), T5= 
T2+ potassium Chloride (200kg h-1), T6=T2 + potassium Chloride (400kg h-1), T7=T2 + potassium 
sulphate before planting (200kg h-1) + potassium Chloride (200kg h-1) top dressing, T8=T2 + potassium 
sulphate before planting (400kg h-1) potassium Chloride (400kg h-1) top dressing, T9=T4 + ZnSO4 (50kg 
h-1), T10= T4 + ZnSO4 (100kg h-1), T11=T10 + MgSO4(100 kg h-1), T12=T8 + ZnSO4 (100kg h-1) 
arranged in three replicates. Anova showed that effects of treatments were highly significant on potato 
yield. While tuber yield in control was 18.3 ton h-1, applying ZnSO4 (100kg h-1) (T10) increased tuber 
yield to 40.7 T h-1. Increasing in tuber yield by applying K2SO4 bigger than KCl. Effects of treatments on 
tuber dry matter percentage, NO3- and Cd concentrations were highly significant also. T10 showed 
highest tuber dry matter percentage and the least tuber NO3- and Cd concentrations. It can be said that, 
applying K fertilizers and specially K2SO4, may increased tuber yield and decreased tuber NO3- and Cd 
concentrations. 


