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

 

 2063

] d�Z¯ º¯Y�e sÂ�� �iY Ê���]�Á {�°¸¼�YÂ¸� º«� Ê´¿�§ cÂe ÃÂÌ» dÌ¨Ì¯�{d�¯ ºf�Ì�
­Zy ½Á|]É{Â¼�

É|Ì� º��Y) 1(É{Z^� Ê¸� ,) 2 (Á�ÓZ]Z] sZ^�» ) 1(  
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Ã|Ì°q  

�Â�À» Ä] �ÅÁ�a ¾ËY �{Ê���]¸fz» sÂ�� �ÌiZeº¯Y�e ¦d�Z¯�]Á {�°¸¼�cÂe ÃÂÌ» dÌ¨Ì¯�{ Ê¬Ì¬ve ,YÂ¸� º«� Ê´¿�§
ÃZ´�ËZ»�M Á Ä¿Zz¸³Y�mY ½Y�Æe ÃZ´�¿Y{ ,É��ÁZ�¯ �Ë{�a Ê¿Z^£Z] ¹Â¸� ÃÁ�³ ÉZÅ|�. �ËZ»�M ¾ËY �{cÂe ÉZÅLZ�¿ , Ê´¿�§

Ä�Ì¯ ÉÁ� �] Ä¯ ÊËZÅ Ã�¨u ¶yY{Ä¿YÂf�Y Ê°Ìf�Ôa ÉZÅ¶°� ÉY)½Âf�(] Ã|� ÄÌ^ eª]Z�» {Â Ê�ËZ»�M s��¶Ë�Âf¯Z§d�¯
Á{ Á |¿|��Z¼Ìe½Âf� �Å ÉÁ� ½ZÅZÌ³ º¯Y�e)16Á24ÄeÂ](ZÆ¿Âf� ¾Ì] Ä¸�Z§ Á)75Á100�f» Êf¿Z�(Á{ �{ ¹Y|¯ �Å ,

Á t��d§�³ �Y�« Ê���] {�Â» �Y�°e Ä�.Ä¯ {Y{ ½Z�¿ lËZf¿�Y Ã|� É�Ì³ Ã�Y|¿Y Ê¨Ì¯ cZ¨� �f�Ì] �] ��¿ {�Â» ÉZÅ�Z¼Ìe
Ä¸¼m,g ¾Ì»ZfËÁ ½Y�Ì» ,ÃÂÌ» ��« Á µÂ�pHµÂ¸v» |»Zm {YÂ» ,(TSS)ÄfË|Ì�Y Äm�{ ,(TA)ÃÂÌ» º � �yZ� ,

TSS/TA)(ÁÃ�Ì£�m Ä]|Àf�Y|¿ É�ÌiZe ÃÂÌ» ®�y ½�Á |��{.» ®�y ½�Á |��{ÌÃÂ�Z¼Ìe �{16½Âf� �Å �{ ÄeÂ]
�Z¼Ìe Ä] d^�¿24½Y�Ì» Ä] ½Âf� �Å �{ ÄeÂ]7/1|��{�ËY�§Yd§ZË.º Ȳ�e �{ ÄeÂ] ®e {�°¸¼� ½Y�Ì»16½Âf� ÉÁ� ÄeÂ]

Ä] d^�¿24Á {Y{ ½Z�¿ É�f�Ì] �ËY�§Y ½Âf� ÉÁ� ÄeÂ]�{Ä¸�Z§100ZÆ¿Âf� ¾Ì] �f» Êf¿Z�Ä¸�Z§ Ä] d^�¿75�f» Êf¿Z�
{Á|u ZÆ¿Âf� ¾Ì]50ÄeÂ] ®e �{ {�°¸¼� �ËY�§Y ¹�³|Ë{�³ Ã|ÅZ�».½Âf� �Å {�°¸¼� ½Y�Ì» ,¾ÌÀr¼ÅÄ¸�Z§ µZ¼�Y �iY �{

100{Á|u ZÆ¿Âf� ¾Ì] �f» Êf¿Z�800{Y{ ½Z�¿ �ËY�§Y ¹�³.{�°¸¼� ½Y�Ì» ½Âf� �Å ÉÁ� �{ÄeÂ] ®e{Á|u50¹�³Á
ÄeÂ] ¶¯ {�°¸¼�{Á|u ZÅ300¹�³ÊËÓZ] ¹�ZÆq ®Ë ½ZÅZÌ³ �{½ZÅZÌ³ Ä] d^�¿½Âf� ÊÀÌËZa ¹�ZÆq ®Ëd§ZË �ËY�§Y. �{

�Â¼n»,¯ {�°¸¼� º£�Ì¸�ÄeÂ] ®e �f¼,�{ ¶¯ {�°¸¼�º¯Y�e24Ä¸�Z§ Á ½Âf� ÉÁ� ÄeÂ]75�ËY�§Y ZÆ¿Âf� ¾Ì] �f» Êf¿Z�
d§ZË.

Ä»|¬» 

cÂeÊ´¿�§Ä¸¼m�YÄ¯ d�Y ÊËZÅ ÃÂÌ»Á ²¿� dÌ]Y~m ,Z^Ë� ¶°� ,º � Á ��� ��Zy Ä]�Y �Â�/y Ä/] ÓZ/] ÊËY~/£ ���Y
�Zv·Ê¿| » {YÂ» Á g ¾Ì»ZfËÁÃ�Á�»YË É{ZË� ½Y�Y|§��d�Y Ã{�¯ Y|Ì.½Z/°»Y µÂ�/v» ¾/ËY ÃZ/eÂ¯ ��Á�/a Ã�Á{ ¾ÌÀr¼Å

Ã�Ze c�Â�] µZ� µÂ� �{ Á d�Y Ã{Â¼¿ ºÅY�§ �¿Y�Y|§�� ÉY�] Y� ½M ¶�§ �Y k�Zy |Ì·Âed/�Y �Y�Z] Ä] Ä��� ¶]Z« É�Ây.
Ê/» t�� |uYÁ �{ º¯Y�e �Âf¯Z§ ¾f§�³ ��¿ �{ ½ZÅZÌ³ ��Á�a �{ ºÆ» ¶WZ�» �Y �´Ë{ Ê°Ë|/�Z].¾ËY�]Z/À]Á Ä¸/�Z§ d/ËZ��

{Â� Ê» [Â�v» |Ì·Âe dÌ �Á {Â^Æ] �{ Ê�Z�Y ¶»Z� ®Ë ½YÂÀ� Ä] [Â¸�» º¯Y�e.Ê/´¿�§ cÂe d�¯ º¯Y�e µÂ¼ » �Â� Ä]
Ä���» �{3/4d�Y �]�» �f» �{ ÄeÂ].Ê´¿�§ cÂe d�¯ cZ¬Ì¬ve�Y Ã|� d�Z¨u �ËY�� �{3/5Z/e �/]�» �/f» �{ ÄeÂ]32

�Y �Ì¿ {�°¸¼� Á �]�» �f» �{ ÄeÂ]6/1Ze �]�» �f» �{ ¹�³Â¸Ì¯8/7µÂ/�Á�¯ Á Ê�Á�Z� ��Âe �]�» �f» �{ ¹�³Â¸Ì¯)1994(
�¿�Á{ Á)1999(d�Y Ã|� ��Y�³.½Y�Z°¼Å Á É�ËZÆ] / µ5Y)2001(�{Ê¬Ì¬veÄ¯ {�¯ ��Y�³�Å �ËY�§Y Z]30Êf¿Z� �{ �f»

Ze ÄeÂ] �Å {�°¸¼� ,|�� ºf�Ì� �Z¨e�Y40�ËY�§Y ¹�³d§ZËd¸� Ä] Ä¯É{Â/¼� ºf�/Ì� �{ �Â/¿ �]Y�]Z/¿ �Ë�Âe{Â/].Y|/¯Ze
)2000(ÉY�Y{ Ä¯ É{Â¼� ½Âf� ÊÀÌËZa ÉZÅ �z] Ä] Ä¯ É�Â¿ c|� ½Y�Ì» Ä¯ {�¯ �ZÆ�Y Ê�ËZ»�M �{7|�� Ê» d�Y ½Y|¸³

�¬§10Ê/ Ì^� |/�� ÉY�/] Ê^�ZÀ»Z¿ É�Â¿ �ËY�� ÄnÌf¿ �{ |�� Ê» ½Âf� ÊËÓZ] ÉZÅ �z] Ä] Ä¯ d�Y É�Â¿ c|� |��{
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ÅZÌ³{Â/� Ê/» ÃÂ/Ì» {�/°¸¼� �ÅZ/¯ Á |�� �{ �ÌyZe \^� Á Ã{�¯ {ZnËY |¿�Y{ ½Âf� Ê��Á Á ÊÀÌËZa ÉZÅ �z] �{ Ä¯ Ê¿Z.
½Y�Z°¼Å Á ®Àb¯)1996(É�f�/Ì] {�/°¸¼� Ä/] É{Â¼� d�¯ ºf�Ì� �{ t�� |uYÁ �{ É�f�Ì] ½ZÅZÌ³ {�]�Z¯ Z] Ê�ËZ»�M �{

ÊÀÌ»� d�¯ ºf�Ì� Ä] d^�¿�¯ Z»Y |¿{�¯ Y|Ìa Ê��f�{ ÊfÀ�{Â/] �f�Ì] ÊfÀ� d�¯ �{ µÂ¸v» |»Zm {YÂ» �Y|¬» Á ÃÂÌ» dÌ¨Ì.
Y|¯Ze)2003(µZ¿Z¯ �Y Ã{Z¨f�Y Z] Ä¯ {�¯ ��Y�³ É�´Ë{ ªÌ¬ve �{Ê¸a ÉZÅÊ¿�Ìf�Y11×8¶/�YÂ§ Ä/] Ä/¯40�30�{ �f¼Ìf¿Z/�
�Z¨e�Y2/1Ä¿Zz¸³ É�f»)º¯Y�e000/200�Zf°Å �{ ÄeÂ](�Y �Ì] É{�°¸¼� Ä] d�Y Äf�¿YÂe50¾eY|/Ìa Ê/��f�{ �Z/f°Å �{
|À¯.
  

ZÆ�Á� Á {YÂ»   
¾ËYc�Â� Ä] ªÌ¬ve|Ë{�³ Y�mY �Y�°e Ä� �{ Á Ê§{Z�e Ô»Z¯ s�� \·Z« �{ ¶Ë�Âf¯Z§ �ËZ»�M.Á{t��ÊÅZ/Ì³ º¯Y�e16Á
24§ Á ½Âf� �Å �{ ÄeÂ]Â¶�Y75Á100d�¯ ÉZÆ¿Âf� ¾Ì] �f» Êf¿Z�|¿{Â] �ËZ»�M ¾ËY �{ ��¿ {�Â» ÉZÅ�Z¼Ìe. ÄeÂ]Ä/] ZÅ

|¿|� d�¯ Ä�Ì¯ µÂ� �{ ÊrÌa�Z» c�Â�.10ÃZÌ³ ½Á|] Ä�Ì¯ �Å ÊÀÌWZa �f» Êf¿Z�wY�Â� Ä� Z] Á|� ZÅ� Ê�°Å� dÆm ,
�Z¨e�Y Ze Ä¿Zz¸³ ÉZ�§ �Y Ê¸¯ �Â� Ä] Á2|� Ã{Z¨f�Y É�f».�Â¸z» Z] Ä�Ì¯ ¶yY{20Á dÌa |� �{80�/a d/Ì·�a |/� �{

Â� Ä] Ã�¨u Ê�z�» {Y| e Ä�Ì¯ �Å ÉÁ� |�¶�YÂ§ Ä] ÊrÌa�Z» c�8
º¯Y�e �{ �f» Êf¿Z�24¶�YÂ§ Á ½Âf� �Å �{ ÄeÂ]12º¯Y�e �{ �f» Êf¿Z�16|/� {Z/nËY ½Âf� �Å �{ ÄeÂ]�{ Ä/°Ë�Â� Ä/]

º¯Y�e16�Á{ �Å �{ ½Âf� �Å ÉÁ� ÄeÂ]4º¯Y�e �{ Á ÄeÂ]24�Á{ �/Å �{ ½Âf/� �/Å �{ ÄeÂ]6|/Ë{�³ d�/¯ Ä/eÂ].pH

Y~£ µÂ¸v»ÊË|u �{[Â¸�»)2/0±8/5(�ÀeÌº{�³Ë,|¾ÌÀr¼ÅEC| e µÂ¸v»Ë¶µ{Z » Ã|�5/1»Ì¸Ê{Â/] �Â».µÂ/¸v»
|� dËY|Å Ä�Ì¯ �Å ÉÓZ] Ä] Ê¿Á�Z¯Z» Ä·Â· ®Ë ��Âe ®ÌWÂ¯ ºÌ¿ ÊËY~£Ä¿Y�Á� Á250Ê¸Ì»Ä/eÂ] �/Å �Z/ÌfyY �{ µÂ¸v» �fÌ·

|� Ã{Y{�Y�«�{ µÂ¸v» ºnu ¾Ì¼Å YÂÅ ½|� ¹�³ Z] Á2Ze3�{ d]Â¿|� Ã{Y{ �Y�« ÃZÌ³ �ZÌfyY.Ã� c�Â/� Ä/] µÂ¸v» {Y�Z»
|� k�Zy ½Âf� ¾ÌWZa ÉZÆyY�Â� �Y [M.ÃÂÌ» ½M �Y | ] d�Y{ Ä»Y{Y LZ�¿ d�Z¯ �Y | ] ÃZ» Á{ Ze ZÆ¸³ ¥~uÄ/] Ã|Ì/�� ÉZ/Å

d¨� Á |¿|� d�Y{�] \e�» �Â���¿ {�Â» ÉZÅÄ¸¼m�Y:µÂ/� ,ÃÂ/Ì» ®�y Á �e ½�Á ,½Âf� �Å Á ÄeÂ] �Å {�°¸¼��/�« Á
,g ¾Ì»ZfËÁ ½Y�Ì» ,ÃÂÌ»pHÃÂÌ» º � �yZ� ,ÄfË|Ì�Y Äm�{ ,µÂ¸v» |»Zm {YÂ» ,ÃÂ/Ì» ÊËY~/£ �/�ZÀ� Ê/y�] |/��{ Á)�Y
ºÌ�Zfa Á �¨�§ Ä¸¼m(Ã�Y|¿Y|� É�Ì³.

  

lËZf¿hv] Á  

�Z¼Ìe�iYº¯Y�e ÉZÅd�¯t�� �{ ½Âf� �Å ÉÁ�5%t�� �{ ZÅ ½Âf� ¾Ì] Ä¸�Z§ Á1%Á� ÃZ/Ì³ d/Ì «Â» �Ì¿ Á�{ ½Âf/� É
t��5%ÊÀ » ½Âf� ��¿ {�Â» Ä¬�À» ¶¯ {�°¸¼� Á ÄeÂ] ®e {�°¸¼� �]|¿|� �Y{..cZ¨/� �f�/Ì] �/] �/�¿ {�Â» ÉZÅ�Z¼Ìe

Ä¸¼m �Y Ã|� É�Ì³ Ã�Y|¿Y Ê¨Ì¯,g ¾Ì»ZfËÁ ½Y�Ì» ,ÃÂÌ» ��« Á µÂ�pHµÂ¸v» |»Zm {YÂ» ,(TSS)ÄfË|Ì/�Y Ä/m�{ ,(TA),
ÃÂÌ» º � �yZ�TSS/TA)(Á...m Ä]�|Àf�Y|¿ É�ÌiZe ÃÂÌ» ®�y ½�Á |��{.�{�eYº¯16{�/°¸¼� ½Âf� �Å �{ ÄeÂ]

ÄeÂ] ®eÄ] d^�¿ É�f�Ì]º¯Y�e24|»M d�{ Ä] ½Âf� �Å �{ ÄeÂ].ÉZ/Å º¯Y�/e �{ Y�Ë� |�� Ê» ��¿ Ä] ÊÆË|] ÄnÌf¿ ¾ËY Ä¯
Ã{Y{ ¹Z/n¿Y É�f�/Ì] �fÀ�Âf§ ÄnÌf¿ �{ Ã{�¯ d§ZË�{ É�f�Ì] �Â¿ ½ZÅZÌ³ �e ¾ÌËZaÉ�f�/Ì] cY�|/ÌÅÂ]�¯ Á É�fÀ/�Âf§ {YÂ/» Á

{Á� Ê» ÓZ] ÄeÂ] ®e {�°¸¼� ÄnÌf¿�{ |ÀÀ¯ Ê» Ã�Ìy}.ÊËY~/£ {YÂ» Á �Â¿ d§ZË�{ ÉY�] ½ZÅZÌ³ �eÓZ] ÉZÅ º¯Y�e �{ �°� �]
» É�Y|/¿Y ÄËZ/� �´Ë{ ½ZÅZÌ³ ÉÁ� Á Ã{�¯ |Ì·Âe É�f�Ì] ±�] Á wZ� |À¯ Ä^¸£ ÄÌ¬] �] |¿YÂf] Ä¯ ÊÅZÌ³ Á Ã{�¯ d]Z«��{ |/À°Ì

É�f�/Ì] �Â/¿ Ä/¯ Ê¿Z/»� Ä] d^�¿ ZÅ ÄeÂ] ®e {�°¸¼� ¶¯ �{ Z»Y Äf§ZË �ËY�§Y ½ZÅZÌ³ ÄÌ¬] Ä] d^�¿ \·Z£ ÄeÂ] {�°¸¼� ÄnÌf¿
|/]ZË Ê» �ÅZ¯ |ÀÀ¯ Ê» d§ZË�{��/a Ä/¸¼m �Y ½Y|À¼�/¿Y{ �ËZ/� lËZ/f¿ Z/] ª]Z/�» Ä/¯)2004(Y|/¯Ze Á)2003(|/�Z] Ê/».

�Z¼Ìe�iYÂf� ÉÁ� ÊÅZÌ³ º¯Y�e ÉZÅ|�¿ �Y{ ÊÀ » ½Âf� ¶¯ {�°¸¼� �] ½.®/e {�/°¸¼� ½Âf/� �/Å �{ ÄeÂ] {Y| e �ËY�§Y Z]
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|�Z] Ê» ½Y|À¼�¿Y{ �ËZ� lËZf¿ Z] ª]Z�» Ä¯ d§ZË �ËY�§Y ¶¯ {�°¸¼� Á �ÅZ¯ ÄeÂ].�Z¼Ìe�iY�{ ½Âf/� ÉÁ� ÊÅZÌ³ º¯Y�e ÉZÅ
t��1%�]ÃÂÌ» ®�y Ã{Z» |� �{ÊÀ »|� �Y{.º¯Y�e �{16�Å �{ ÄeÂ]®�/y Ã{Z» ½Y�Ì» ½Âf�ÃÂ/Ì»7/1%Ä/] d^�/¿
º¯Y�e24½Âf� �Å �{ ÄeÂ]{Y{ ½Z�¿ �ËY�§YÉ�f�/Ì] �Â/¿ ½Y�/Ì» ÃZ/Ì³ ,�/e ¾ÌËZa º¯Y�e �{ Y�Ë� |�Z] Ê» Ê¬�À» ÄnÌf¿ ¾ËY Ä¯

d§ZË�{Á Ã{�¯/� |ÀÅYÂy |Ì·Âe É�f�Ì] ½Y�Ì» Ä] �fÀ�Âf§ �Y ¶�Zu {YÂ» Á Ã{Y{ ¹Zn¿Y É�f�Ì] �fÀ�Âf§ ÄnÌf¿ �{Ä/] Z/fËZÆ¿ Á |
|]ZË Ê» �ËY�§Y ÃÂÌ» ®�y Ã{Z» |��{ ÄnÌf¿ �{ |� |ÀÅYÂy ¶¬fÀ» ,|¿Y É�fÀ�Âf§ {YÂ» [~m ÉÂ« ®ÀÌ� Ä¯ ZÅ ÃÂÌ».�Z¼Ìe�iY

t�� �{ ½Âf� ¶¯ {�°¸¼� Á ÄeÂ] ®e {�°¸¼� �] ZÅ ½Âf� ¾Ì] ¶�YÂ§1%Á |� �Y{ ÊÀ »�{
¶�YÂ§ cm100½Âf� ¾Ì]§ Ä] d^�¿ ½Âf� ¶¯ {�°¸¼� ZÅ¶�YÂ cm75½Âf� ¾Ì]|/� �f�/Ì] ZÅ.�{ Ä/°ÀËY Ä/] Ä/mÂe Z/]
¶�YÂ§ cm100{YÂ/» |/Ì·Âe Ä/nÌf¿ �{ |/�� Ê/» Ä/eÂ] �/Å Ä] Á Ã{�¯ �Â^� ZÅ ½Âf� ¾Ì] �Y É�f�Ì] �Â¿ ½Y�Ì» ZÅ ½Âf� ¾Ì]

|/]ZË Ê/» �ËY�§Y ÄeÂ] ®e {�°¸¼� Á Äf§� �eÓZ] ½M �{ É�fÀ�Âf§.¶/�YÂ§ �{75Á100f/� ¾Ì/] �/f» Êf¿Z/�¥Ôf/yY ZÆ¿Â
{Á|u É{�°¸¼�800Ä¸�Z§ �{ Ä¯ {Â� Ê» Ã|ÅZ�» ¹�³ cm75Ä¸/�Z§ ¾/ËY �Y ºÌÅYÂ/z] �/³Y Z/»Y d�Y �f¼¯ ZÅ ½Âf� ¾Ì]

½YÂe Ê» ºÌÀ¯ Ã{Z¨f�Y25��/¯ Z/] Ä/¯ {Á� Ê/» �eÓZ/] �Zf°Å �{ º¯Y�e ¾ÌÀr¼Å Á {Â¼¿ Ã{Z¨f�Y Ä¿Zz¸³ ÉZ�§ �Y �f�Ì] |��{
f�Ì] Z�¿ |Ë�y �Â]�» ÉZÅ ÄÀË�ÅÄ¸�Z§ ÄnÌf¿ �{ {Â� Ê» ¶�Zu É�f�Ì] |»M�{ ºÅ �Z] � cm75d�Y �fÆ] ZÅ ½Âf� ¾Ì].�{

¶�YÂ§ cm100½Âf� ¾Ì]ZÅÄeÂ] ®e {�°¸¼�¶�YÂ§ Ä] d^�¿cm75½Âf� ¾Ì]|� �f�Ì] ZÅ.¶�YÂ§ �{ Ä°ÀËY Ä] ÄmÂe Z] 

cm100�Å Ä] Á Ã{�¯ �Â^� ZÅ ½Âf� ¾Ì] �Y É�f�Ì] �Â¿ ½Y�Ì» ZÅ ½Âf� ¾Ì]ÄeÂ]�{ É�fÀ/�Âf§ {YÂ» |Ì·Âe ÄnÌf¿ �{ |�� Ê»
|]ZË Ê» �ËY�§Y ÄeÂ] ®e {�°¸¼� Á Äf§� �eÓZ] ½M.½Z°» �iY{�°¸¼� �] ½Âf� ¦¸fz» ÉZÅt�/� �{ ¶¯ {�°¸¼� Á ÄeÂ] ®e

5%ÊÀ »|� �Y{.Ä°Ë�Â� Ä]{�°¸¼� ½Y�Ì» ½Âf� �Å ÉÁ� �{ÄeÂ] ®e{Á|u50¹�³{Á|u ZÅ ÄeÂ] ¶¯ {�°¸¼� Á300¹�/³
ÊËÓZ] ¹�ZÆq ®Ë ½ZÅZÌ³ �{½ZÅZÌ³ Ä] d^�¿½Âf� ÊÀÌËZa ¹�ZÆq ®Ëd§ZË �ËY�§Y. Ã|� ¹Zn¿Y cZ¬Ì¬ve ª^� �]Y|¯Ze ��Âe

)2000(�¬§ |�� Ê» É{Â¼� ½Âf� ÊÀÌËZa ÉZÅ �z] Ä] Ä¯ É�Â¿ c|� ½Y�Ì»10�/z] Ä/] Ä/¯ d/�Y É�Â¿ c|� |��{
Â¿ �ËY�� ÄnÌf¿ �{ |�� Ê» ½Âf� ÊËÓZ] ÉZÅ½Âf/� Ê��Á Á ÊÀÌËZa ÉZÅ �z] �{ Ä¯ Ê¿ZÅZÌ³ Ê Ì^� |�� ÉY�] Ê^�ZÀ»Z¿ É�

{Â� Ê» ÃÂÌ» {�°¸¼� �ÅZ¯ Á |�� �{ �ÌyZe \^� Á Ã{�¯ {ZnËY |¿�Y{.¾ÌÀr¼Å�/Å �ËY�/§Y Z/]cm50ºf�/Ì� �Z/¨e�Y �{
Ze ÄeÂ] �Å {�°¸¼� |��20¾Ì] {�°¸¼� ¥ÔfyY �Ì¿ Á d§ZË �ËY�§Y ¹�³cm50ÊËÓZ] cm50{Á|/u ½Âf/� ÊÀÌËZ/a300

|� Ã|ÅZ�» ¹�³.�/¿�Á{ lËZf¿ Á |�Z] Ê» É{Â¼� ºf�Ì� �{ �Â¿ �]Y�]Z¿ �Ë�Âe d¸� Ä] Ä¯)1999(Á½Y�Z/°¼Å Á É�ËZ/Æ] / µ5Y
)2001(|ËZ¼¿ Ê» |ÌWZe Y�.Ä] Ã|Ì]Ze �Â¿ ½Y�Ì» �Y Ze {Â¼¿ Ã{Z¨f�Y É�f¼¯ º¯Y�e �Y ½Âf� �e ¾ÌËZa �Z¬¿ �{ Ä¯ d�Y �fÆ] ¾ËY�]ZÀ]
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Effect of plant density on the yield and quality of strawberry fruit(Fragaria× ananassa 

cv. Selva) in Vertical Soil less System 
A.Seyedi1, A.Ebadi2, M.Babalar3 

 

ABSTRACT: 
In this research, in order to investigate the effect of different levels of plant density on fruit yield and 
quality in vertical system working with Fragaria× ananassa cv. Selva were employed in Greenhouse 
and Laboratories of Horticulture Sciences of Agriculture Paradise of Tehran University. In this 
research, the crowns of strawberries were planted on the opens that were prepared on the column 
according to factorial whit a completely- randomized experiment design. The first treatment was 
comprised, plant density on each column (16 and 24 plants) and the second treatment was comprised 
distance among columns (75 and 100 cm) each one in three repeats. The analysis of data indicated 
that none of them significant affect on fruit quality characters such as length and diameter of fruit, 
vitamin C content, pH, TSS, TA, TSS/TA and etc except fruit dry weight percent. That 1.7% 
increased in density of 16 plants per column. The yield of each plant increased in 16 plants per 
column as compared with 16 plants per column and in distance 100 cm among      columns the yield 
increase about 50g than in distance 75 cm among columns. Also, using distance 100 cm among 
columns than 75 cm the yield increased about    800g In each column. In each column yield of each 
plants and total plants  increase about 50g  and 300g respectively in plants that located at upper part 
of column than lowest part of column. In general, despite that less yield of each plant, total yield of 
each column increased in density of 24 plants per column and 75 cm space among columns.  

Key words: Strawberry, Vertical Soil less system, Plant density 
 


