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Ê¸a �Y Ê�Z¿ Ê]M �Àe �iY Ä¿YÂm cZÌ�Â�y �] µÂ°ËÔ³ ¾¸ÌeY ¶³�Zy�� ÃZÌ³�~] Ê¿�Echinacea 

purpurea)( 

É�¤�Y{ZÅ�§)1(Ê¿Z�y�{ \ÀË� ,)2(Ê¿Z°·{ ÄË|Æ» ,)3( 

1 ,2Á3�ÄÌ»Á�Y ÃZ´�¿Y{ É��ÁZ�¯ Ã|°�¿Y{ ,Ê¿Z^£Z] |��Y Ê�ZÀ��Z¯ ½ZËÂn�¿Y{   

|�Z] Ê» �~] Ê¿� Ä¿YÂm �{ Ê¼Æ» Ê�Ìv» ¶»Z� ­Zy [M�Y|¬». Z] ZË Äf§�´¿ ¹Zn¿Y�~] Ê¿� Ä¿YÂm ,�Ìv» �{ [M ¶Ì�¿Zfa �ÅZ¯
|]ZË Ê» �ÅZ¯ ½M d���. ,Ê¨¸� ÊÅZÌ³ ¶³�Zy�� Á Ä·Z�|ÀqÊÀ�Z¯ Ã�Ìe Ä] ª¸ f»(Asteraceae) d�Y. ½M Ã�iÂ» {YÂ»

dËÂ¬e ¾ÌÀr¼Å Äf�Y{ Ê�Á�ËÁ|� dÌ�ZyÊ» ½|] Ê�Z§{ ºf�Ì� Ã|ÀÀ¯|�Z].Ä¿YÂm�] Ê]M �Àe cY�iY Ê���] �Â�À» Ä]Á �~] Ê¿�
ÄrÅZÌ³ |��Z] Ê§{Z�e Ô»Z¯ s�� \·Z« �{ Ê�ËZ»�M ¶³�Zy�� ÉZÅ8Á �Z¼Ìe3d§�³ ¹Zn¿Y�Y�°e.¼ÌeÃ{Z¨f�Y Z] Ê]M �Àe ÉZÅ�Z

µÂ¸v» �YÉZÅ0,5,10,15,20,25,30Á35Ê¸a |��{¾¸ÌeYµÂ°ËÔ³) (PEG 6000µ{Z » \Ìe�e Ä] ZÆ¿M [M ¶Ì�¿Zfa Ä¯
03/0�,19/0�,41/0�,67/0�,99/0�,35/1�Á77/1�|� µZ¼�Y {Â] µZ°�ZaZ´».ÊÀ » �iY Ê]M �Àe Ä¯ {Y{ ½Z�¿ lËZf¿�] É�Y{

Ä¿YÂm cZÌ�Â�y{�Y{ ¶³�Zy�� �~] Ê¿�.Ä¿YÂm |��{ Á d��� [M ¶Ì�¿Zfa �ÅZ¯ Z]d§ZË �ÅZ¯ Ê¿�.¶Ì�¿Zfa �{ Ê]M77/1�
Ä¿YÂm µZ°�ZaZ´»Ê]M ¶Ì�¿Zfa �{ Á {Y|¿ w� Ê¿�99/0�Á35/1�Ä¿YÂm ÉZÅ�~] µZ°�ZaZ´»ÃÂÆ« d¸� Ä] Ã{�Ã�Á�°¿ Á ÉY½|�

|¿|Ë{�´¿ ÄrÅZÌ³ |Ì·Âe Ä] ÊÆfÀ».Ä«Z� ®�y Á �e ½�Á ¾ÌÀr¼ÅÄ�Ë� Á Äq|Àf§ZË �ÅZ¯ d�¯ �Ìv» �{ Ê°�y �ËY�§Y Z] Äq.
[M ¶Ì�¿Zfa Ä] �Â]�» ZÆ¿M ½Y�Ì» ¾Ë�f¼¯ Á |ÅZ� �Z¼Ìe Ä] �Â]�» ®�y Á �e ½�Á ¾Ë�eÓZ] Ä¯ É�Â�]41/0�{Â] µZ°�ZaZ´».

Ä»|¬» 

 ,­Zy [M �Y|¬» Ä¿YÂm �{ ºÆ» �ZÌ�] ¶»YÂ� �YY�¬f�Y Á �~] Ê¿�Ê» ÄrÅZÌ³ �|�Z]. [M ¶Ì�¿Zfa �ÅZ¯ Êe�Z^� Ä] ZË Á Ê]M �Àe
Ê» h�Z] ­Zyº¯Y�e ½|� º¯ h�Z] {Ây Ä]Â¿ Ä] ¾ËY Á |À¿�¿ Ä¿YÂm Ê§Z¯ d��� Z] Á ¶»Z¯ �Â� Ä] Ã|� Äf�Z¯ ÉZÅ�~] Ä¯ {Â�

|� |ÅYÂy |Ì·Âe �ÅZ¯ Á t�� |uYÁ �{ ÄeÂ] ÊËZÆ¿.��Zu ªÌ¬ve ,¶³�Zy�� ÃZÌ³ dÌ¼ÅY Ä] ÄmÂe Z]�Àe �iY Ê���] ¥|Å Z]
Ä¿YÂm cZÌ�Â�y �] Ê]Md§�³ ¹Zn¿Y ¶³�Zy�� ÃZÌ³ �~] Ê¿�.

 
�Á� Á {YÂ» ZÅ: 

�Y Ê]M �Àe {ZnËY ÉY�] ªÌ¬ve ¾ËY �{PEG 6000µÂ¸v»d�¸£ Z] ÊËZÅ0,5,10,15,20,30Á35\Ìe�e Ä] Ä¯ |��{
[M ¶Ì�¿Zfa ÉY�Y{0,03/0�,19/0�,41/0�,67/0�,99/0�,35/1�Á77/1�|Ë{�³ ÄÌÆe |¿{Â] µZ°�ZaZ´».�{ �ËZ»�M ¾ËY

Z] Ê§{Z�e Ô»Z¯ s�� \·Z«8Á �Z¼Ìe3|Ë{�³ Y�mY �Y�°e.É�fa �Å ¶yY{ �{�Ë{9Êf¿Z�Á Ã{Y{ �Y�« Ê§Z� ~£Z¯ {|� Á{ É�f»
µÂ¸v» ½{Á�§Y �Y �aÃ|� ÄÌÆe ÉZÅ)É�fa �Å ÉY�]�Ë{7Ê¸Ì»�fÌ·(½{Y{�Y�« Á25{ �~] {|�É�fa �Å ¶yY{ �É�fa ¥Á�� ,�Ë{

Y Ä] Á |� Ã|Ì¿Z�Âa º¸Ì§Y�Za Z]e|�� ®«Z)ÉZ»{ Z]c 25É�Â¿ ºË�� Á16Á ÊËZÀ�Á� d�Z�8Ê°Ë�Ze d�Z�(|¿|Ë{�³ ¶¬fÀ».�{
É�fa �ËZ»�M c|» µÂ��Ë{Ä¿YÂm ÉZÅ�~] {Y| e Á Ã|� |Ë{�Z] Ä¿Y�Á� �Â� Ä] ZÅ|Ë{�³ ��Z¼� �Á� �Å �{ Ã{�.{ ½ZËZa �{Ã�Á

Ä¿YÂmÊ¿�)ºÅ{�Â¿ �Á�(ÊeZ¨�Ä¿YÂm |��{ �Ì�¿Ä¿YÂm d��� ,ÊËZÆ¿ Ê¿�Ä�Ë� µÂ� ,Ê¿�Ä«Z� Á Äq®�y Á �e ½�Á ,Äq
Ä�Ë�Ä«Z� Á ÄqÃ�Y|¿Y Äq|� É�Ì³.
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hv] Á lËZf¿  
µÂ¸v» �{35%PEGÄ¿YÂmµÂ¸v» �{ Á d§�´¿ ¹Zn¿Y ZÅ�~] Ê¿�ÉZÅ25%Á30% PEG �Á~]Ä¿YÂmÅZÌ³ Ê·Á Ã{�ÄrÉZÅ

|Àf§� ¾Ì] �Y Ä¸�Zu.Ã{Y{ ¶Ì·{ ¾Ì¼Å Ä]Ä¿YÂm d��� Á |��{ Ä] �Â]�» ÉZÅ�Y�« É�Z»M ÄË�ne {�Â» Ä¿Z³Y|m c�Â� Ä] Ê¿�
|Àf§�³.Ä¿YÂm �Ìv» [M ¶Ì�¿Zfa Ä¯ {Y{ ½Z�¿ �¿ZË�YÁ ÄË�ne lËZf¿ÊÀ » �iY Ê¿�t�� �{ É�Y{1%Ä¿YÂm d��� Á |��{ �],Ê¿�

Ä�Ë� µÂ�Ä«Z� Á Äq,ÄqÄ«Z� �e ½�ÁÄ�Ë� Á ÄqÄ�Ë� ®�y ½�Á Á ÄqÄ«Z� Á Äqd�Y Äf�Y{ Äq.¾Ì´¿ZÌ» Ä�ËZ¬» lËZf¿Z] ZÅ
Ä¿YÂm |��{ [M ¶Ì�¿Zfa �ÅZ¯ Z] Ä¯ {Y{ ½Z�¿ ¾°¿Y{ ½Â»�Md�Y Äf§ZË �ÅZ¯ Ê¿�.Á �¨� [M ¶Ì�¿Zfa ¾Ì]03/0�Á µZ°�ZaZ´»

99/0�Á35/1�ÊÀ » ¥ÔfyY µZ°�ZaZ´»f�Y|¿ {ÂmÁ É�Y{d�Y Ä.
Ä¿YÂm d��� [M ¶Ì�¿Zfa �ÅZ¯ Z]d§ZË �ÅZ¯ �Ì¿ �Á~] Ê¿�.Ä¿YÂm d��� ¥ÔfyY¶Ì�¿Zfa ¾Ì] Ê¿�ÉZÅ03/0�Á19/0�
¶Ì�¿Zfa ¾Ì] �{ ¾ÌÀr¼Å Á µZ°�ZaZ´»ÉZÅ67/0�,99/0�Á35/1�ÊÀ »d�Y Ã{Â^¿ �Y{.{Y{ ½Z�¿ ¾Ì´¿ZÌ» Ä�ËZ¬» lËZf¿ ¾ÌÀr¼Å

�e ½�Á [M ¶Ì�¿Zfa �ÅZ¯ Z]Ä«Z� ®�y ÁÄ�Ë� ®�y Á �e ½�Á ,ÄqÄ«Z� µÂ� Á ÄqÄ�Ë� Á Äqd�Y Äf�Y{ Ê�ÅZ¯ |¿Á� Äq.
Ä¨·Â» ÄÌ¸¯ �] Ê]M �Àe Ã|»M d�|] lËZf¿ ª^�Ä¿YÂm ÉZÅ[M ¶Ì�¿Zfa �ÅZ¯ Z] Ä°Ë�Â� Ä] d�Y Äf�Y{ �iY ¶³�Zy�� ÃZÌ³ �{ Ê¿�

Ä¿YÂm |ÀËY�§ ,�~] ¥Y��Y �Ìv» �{ÄrÅZÌ³ |�� Á �~] Ê¿�Zu ÉZÅÊÀ » �Â� Ä] Ä¸�Äf§�³ �Y�« �ÌiZe dve É�Y{|¿Y.�ÅZ¯ Z]
µÂ¸v» d�¸£ �ËY�§Y �Y Ê�Z¿ [M ¶Ì�¿ZfaPEGÄ¿YÂm |ÀËY�§ Á Ã|Ë{�³ |À¯ ¶³�Zy�� ÉZÅ�~] ��Âe [M [~m ,{Á|v» Ê¿�

d�Y Ã|�.ÊÀ�u ��Y�³ ª^�)1384(ÄrÅZÌ³ �e ½�Á �ÅZ¯Ê» [M ¶Ì�¿Zfa �ÅZ¯ ÄnÌf¿ �{ ¶�Zu ÉZÅZ�¿ |¿YÂe½Ã|ÀÅ{
Ä¿YÂm µZu �{ ÉZÅ�~] ��Âe [M [~m �ÅZ¯|�Z] Ê¿�.
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Abstract 
Soil water supply is an important environmental factor controlling seed germination. If the 

water potential is reduced, seed germination will be delayed or prevented. Purple coneflower 
(Echinacea purpurea) is an perennial herb plant belongs to Asteracea family. 

The essential oil of Purple coneflowr, possesses antiviral activity immunostimulant. To study 
the effects of water stress on seed germination and seedlings growth of Purple coneflower, an 
experiment in completely randomized design with eight treatments and three replications was 
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conducted. Seeds were subjected water stress using polyethylene glycol (PEG 6000) at eight 
concentrations (0, 5, 10, 15, 20, 25, 30 and 35%) representing water potential of  0, -0/03, -0/19, 

 -0/41, -0/67, -0/99, -1/35 and -1/77 MPa. The results showed that water stress have significant 
effects on seed germination of Purple coneflower. With decreasing water potential, germination 
rate and percentage decreased. Seeds treated with -1/77 MPa did not germinate. There was no 
seedling growth at -0/99 and -1/35 MPa, because of tissue browning and necrotic of seedlings. 
With decreasing water potential, fresh and dry weight of plumule and radicle decreased. The 
highest and the lowest of dry and fresh weight were observed in control (0) and -0/41 MPa, 
respectively. 

 
Key Words: Purple coneflower (Echinacea purpurea) , water stress, seed germination, PEG 

 
 
 
 


