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 Ä �Y �ÌiZeUVÂÅZ¯ ÉZÆ·ZÆ¿Y{ |�� Á Ê¿� Ä¿YÂm �] (Lactuca sativa L.)  
  

ÊÀ¼Æ] Ê¸�) 1( ,�}M Ê^¸�» Z��Ì¸�) 2(  
1� { Ê¼¸� dXÌÅ Â��Ä£Y�» ÃZ´�¿Y �Ê¿Z^£Z] ¹Â¸� ÃÁ�³ É��ÁZ�¯ Ã|°�¿Y{  ,2 � �Ë�^e ÃZ´�¿Y{ Ê¼¸� dXÌÅÂ�� � ÃÁ�³ É��ÁZ�¯ Ã|°�¿Y{

Ê¿Z^£Z] ¹Â¸�  

Ä �YUVÊ»Z¼e Á ¾Ì¬¬v» ÉZÅ Ê¿Y�´¿ �] Ã�Á� �Å ,½�Y ÄËÓ \Ë�ze Z] Á Äf�Y{ Ã|¿� cY{ÂmÂ» �] É�Z^¿ZË� cY�iY
��] Y~· {Â� Ê» Ã{Á�§Y ¾Ì»� ÉÁ� ÉZÆ¿Z�¿YÄ �Y �]Ze cY�iY Ê�UV|À¯ Ê» Y|Ìa dÌ¼ÅY ½ZÅZÌ³ |�� ¦¸fz» ¶uY�» �].�{
Ä �Y �]Ze ½Z»� c|» cY�iY ªÌ¬ve ¾ËYUV)5Ê·Y60Ä¬Ì«{(Êf]Â�� dÌ �Á Á{ �{ ZÆ·ZÆ¿Y{ |�� Á Ê¿� Ä¿YÂm ½Y�Ì» �]

|� Ä ·Z�» ÂÅZ¯ �Á~].¿YÂm |��{ Ä¯ {Y{ ½Z�¿ ZÅ Ã{Y{ ¶Ì¸ve Á ÄË�ne �Y ¶�Zu lËZf¿d¼�« ®�y Á �e ½�Á ,�Á~] Ê¿� Ä
�iZf» ZÆ¿M ¹YÂe �iY �Ì¿ Á �Á~] Êf]Â�� dÌ �Á Á �]Ze ½Z»� c|» �Y É�Y{ ÊÀ » �Â�] ,ZÅ Ä�Ë� ®�y Á �e ½�Á �Ì¿ Á ÊËYÂÅ
Ä �Y �]Ze ��» cY�iY ½Y�Ì» µZu ¾ËY Z] |¿{Y{ ½Z�¿ �ÅZ¯ Ã|� É�Ì³ Ã�Y|¿Y cZ¨� ,�]Ze ½Z»� c|» �ËY�§Y Z] Á |Ë{�³

UV{ �]�Á~] �{ ¾ÌÀr¼Å {Â] �f�Ì] ZÅ Ä�Ë� ®�y Á �e ½�Á Ä] d^�¿ ÊËYÂÅ d¼�« ®�y Á �e ½�Á Á Ê¿� Ä¿YÂm |��
Ä �Y �]Ze Ê¨À» cY�iY ,Ã|� Ã|¿Z�ÌyUV�Y �f�Ì] ÉZÆ¿Z»� c|» �{ ,Ã|� Ã|¿Z�Ìy �Á~] Ê¿� Ä¿YÂm Ä°Ë�Â�] {Â] �f�Ì]30

|�¿ ¹Zn¿Y ,Ä¬Ì«{.

Ä»|¬»
Ä �YUV�Y É{ZË� {Y| e �]{�Y~³ Ê» �ÌiZe ½ZÅZÌ³ �{ ÊËZÌ¼Ì� cÓZ ¨¿Y Á ¶ §.|�Z] Ê» �Z^¿ZË� cY�iY ¾ËY �Y Êy�])Paul 

and Gwynn-jones،٢٠٠٣.(�ÅZ¯ Á Ã{Zf§Y ©Z¨eY ZÆÀÌXeÁ�a \Ë�ze d�Y ¾°¼» ,ÄÀÌ»M ÉZÅ|Ì�Y ��Âe Ä �Y ¾ËY [~m Z]
Á�a �Y|¬»|Å{ ÉÁ� ½ZÅZÌ³ �Y Êy�] �{ ¾ÌXe.³ ºÆ» ÉZÆ¼Ë�¿M ¾ÌÀr¼ÅÄ �Y �Y Â°�Ì]Á� |À¿Z» ÊÅZÌUV\Ë�ze Á Ã|� �iZf»
|¿Â� Ê»)Hollosy,2002.(Ä �Y �´Ë{ ¥�� �YUV|¿YÂe Ê» ½�Ì�¯Y �Â¿ ¾ËY Á Ã|� ½�Ì�¯Y {Y�M ÉZÆ·Z°Ë{Y� |Ì·Âe h�Z]

|À¯ ¶fz» Y� µÂ¸� Ê Ì^� µZ¼�Y Á Ã{Y{ ½Z�¿ �À¯YÁ ÊeZÌu ÉZÆ·Â°¸»Á�¯Z» Z])Rao,½Y�Z°¼Å Á1996.(ÃÁÔ�,¾ËY �]
Ä �Y �ÌiZe dve �Ì¿ ½ZÅZÌ³ Ê°Ë�Â·Â§Â» �ZfyZ�UVÁ Ã|� �iZf» µZÆ¿Y{ |�� Á Ê¿� Ä¿YÂm ½ZÅZÌ³ Êy�] �{ Á Äf§�³ �Y�«

|Å{ Ê» ÉÁ� �Z»ÂÌ] 0ZfËZÆ¿ Á �fÀ�Âf§ �ÅZ¯ ,ZÅ Ã�Ì´¿� �{ ÊËZÌ¼Ì�ÂÌ] cY�ÌÌ¤e ,½M d»Zz� �ËY�§Y Á ±�] t�� �ÅZ¯
)Noble,2002-Qiujie and Mahesh,2002.(Ä �Y �]Ze cY�iY ªÌ¬ve ¾ËY �{UV½Y�Ì» �] ,�~] Êf]Â�� d �Á Z] ÃY�¼Å

d�Y Äf§�³ �Y�« Ä ·Z�» {�Â» ÂÅZ¯ ÃZÌ³ µZÆ¿Y{ |�� Á Ê¿� Ä¿YÂm. 

ZÆ�Á� Á {YÂ»
Ä �Y |Ì·Âe ÉY�]UVÄ �Y ÃZ´f�{ �YUVµ|»Fuse: Type T|� Ã{Z¨f�Y.|¿|� ºÌ�¬e d¼�« Á{ Ä] ÂÅZ¯ �Á~].Y ÃÁ�³µÁ
½|¿Z�Ìy ½Á|])®�y d·Zu Ä](Ä �Y �� » �{ ��¬» [M �{ ½|¿Z�Ìy d�Z� ®Ë �Y �a ¹Á{ ÃÁ�³ ÁUV|Àf§�³ �Y�«.

ÉZÆ¿Z»� c|» �{ �~] �Â¿ Á{ �Å5,10,20,30,40,50Á60Ä �Y �]Ze dve Ä¬Ì«{UVÉZÆ�|Ë�fa �{ Á Äf§�³ �Y�«
{ �{ Á |¿|Ë{�³ d�¯ ¶Ë�f�Y Ê§Z� ~£Z¯ ÄËÓ Á{ ÉÁZuÉZ»27|¿|� É�Y|Æ´¿ {Y�´Ìf¿Z� Äm�{.�Y �a½MÄ¿YÂm |��{

|� É�Ì³ Ã�Y|¿Y µZÆ¿Y{ Ä] �Â]�» cZ¨� Á Ê¿�. 



½Y�ËY Ê¿Z^£Z] ¹Â¸� Ã�´À¯ ¾Ì¼�� �22 Ze 25Z»�Ìe  Ã1388½ÔÌ³ ÃZ´�¿Y{ ,  É�Z°Ë�^� ��f�Âa 

 

 542

hv] Á lËZf¿
Ä �Y �ÌiZe Ä�ËZ¬»UVÄ �Y �]Ze Ä¯ {Y{ ½Z�¿ �Á~] Ê¿� Ä¿YÂm �]UV�ËY�§Y Z] Á Äf�Y{ Ê¿� Ä¿YÂm |��{ �] É��» cY�iY

] Ê¿� Ä¿YÂm �Y Ä �Y �]Ze ½Z»� c|»|� Äf�Z¯ É�Y{ ÊÀ » �Â�] ,ÂÅZ¯ �Á~.�Y �Á~] Ê¿� Ä¿YÂm |��{ �{ �ÅZ¯ ¾ÌÀr¼Å
�Y �Ì] �]Ze Z] Ä°Ë�Â�] |� �iZf» �Ì¿ �Á~] Êf]Â�� dÌ �Á40Ä �Y Ä¬Ì«{UV�Â�] Ã|� Ã|¿Z�Ìy �Á~] �{ Ê¿� Ä¿YÂm ,

�Y ÉZÅ�Z¼Ìe ¹Z¼e �{ Ê¿� Ä¿YÂm ,®�y �Á~] �{ Ä¯ d�Y Ê·Zu �{ ¾ËY |� ¦«Âf» ¶»Z¯Ä UVÉZÅ�Z¼Ìe �{ Á |� Ã|ÅZ�»
�Y �Ì]40��Âf» �Â�] ,Ä¬Ì«{45|Ë{�³ Ã|ÅZ�» Ê¿� Ä¿YÂm |��{.

É�Y{ ÊÀ » �Â�] ZÆ¿M ¶]Z¬f» �iY �Ì¿ Á ZÅ�~] Êf]Â�� dÌ �Á ,�]Ze ½Z»� c|» �Y ZÆ·ZÆ¿Y{ ÊËYÂÅ d¼�« ®�y Á �e ½�Á
dÌ �Á Á{ �Å �{ �]Ze ½Z»� c|» �ËY�§Y Z] Ä°Ë�Â�] |Ë{�³ �iZf»ÊËYÂÅ d¼�« ®�y Á �e ½�Á �{ �ÅZ¯ ,ZÅ�~] Êf]Â��

{Â] �f�Ì] ,Ã|� Ã|¿Z�Ìy É�~] ÉZÅ Ä¿Â¼¿ �{ �ÅZ¯ ½Y�Ì» µZu ¾ËY Z] |� Ã|ÅZ�» ZÆ·ZÆ¿Y{.�z�» ,¶�Zu lËZf¿ Ä] ÄmÂe Z]
Ä �Y Ê¨À» cY�iY �Y ZÆ·ZÆ¿Y{ ÊËYÂÅ d¼�« ®�y Á �e ½�Á Ä] d^�¿ �Á~] Ê¿� Ä¿YÂm |��{ Ä¯ |�UViZf» �f�Ì]|Ë{�³ �.

Ä°Ë�Â�] d�Y{ ZÆ·ZÆ¿Y{ Ä�Ë� ®�y Á �e ½�Á ÉÁ� É�Y{ ÊÀ » �ÌiZe ZÅ�~] Êf]Â�� dÌ �Á Á �]Ze ½Z»� c|» ¾ÌÀr¼Å
|� Ã|ÅZ�» �]Ze ½Z»� c|» �ËY�§Y Z] ZÅ Ä�Ë� ®�y Á �e ½�Á �{ �ÅZ¯.cY�iY �Y �f¼¯ ZÅ Ä�Ë� ®�y Á �e ½�Á ,¶¯ �{

Ä �Y �Z] ½ZË�UVy ¾ËY �{ Á |Ë{�³ �iZf»{Â] �f¼¯ Ã|� Ã|¿Z�Ìy �Á~] �{ �ÅZ¯ ½Y�Ì» �Â�.Ê¿� Ä¿YÂm |��{ �{ �ÅZ¯
Ä �Y �]Ze �iY �{UVd�Y Ã|� ��Y�³ ºÅ ½ZÅZÌ³ �ËZ� �{)Noble,2002-Qiujie and Mahesh,2002(.º¸¯ �{ µZu ¾ËY Z]

Ä �Y �]Ze Är]�e Á pÌaUVÅ ÄrÅZÌ³ É| ] |�� Z»Y Ã|� �Á~] Ê¿� Ä¿YÂm {Â^Æ] h�Z]d�Y Ã{Y{ �ÅZ¯ Y� Z)Hill,2002.( 

�]ZÀ»
Hill, C. 2002. Effects of UV-irradiation on seed germination. Science Total Environment. 299 (1-3): 

173-6. 
Hollosy, F. 2002. Effects of ultraviolet radiation on plant cells. Micron 33: 179-197. 
Noble, R.E. 2002. Effects of UV-irradiation on seed germination. The Science of the Total Environment, 

299 (1): 173-176.  
Paul, N. D. and Gwynn-jones, D. 2003. Ecological roles of solar ultraviolet radiation: towards an 

integrated  approach. Trends in Ecology and Evolution. 18 (1): 48-55. 
Qiujie, D. and Mahesh K. 2002. Seed germination and seedling growth response of selected weedy species 

to ultraviolet-B radiation. Weed Science 50(5):611-615.    

Rao, M. V., Paliyath, G. and Ormrod, D. 1996. Ultraviolet-B and ozone-induced biochemical changes 
in antioxidant enzymes of Arabidopsis thaliana. Plant Physiology. 110: 125-136. 

 

Effect of UV irradiation on germination and seedling growth 
of lettuce (Lactuca sativa L.) 

 
A. Bahmani1, and A. R. Motallebi Azar3 

 
1Scientific member of University of Maragheh, Horticultural Department, Agricultural Faculty, University of 

Maragheh. 
2Scientific member of University of Tabriz, Horticultural Department, Agricultural Faculty, University of 

Tabriz. 

 
 

Abstract 
UV irradiation has detrimental effects on living beings, and moreover, UV has adverse impacts on 
ozone layer, which cause increase of awareness of scientists and public. For this, investigation of UV 
radiation effects on plant growth dynamics is a novel and important trend for plant and agricultural 
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scientists. In the present study, effects of different UV exposure times (5-60 minutes) were evaluated 
on germination and seedling growth of lettuce under two seed moisture content conditions. Results 
showed that germination percentage and aerial and underground parts fresh and dry weight 
significantly influenced by radiation duration and seed moisture content. Increase in radiation period 
let to the decrease in all traits. However, adverse effects of UV irradiation on germination percentage 
and aerial parts fresh and dry weight were higher than that of underground parts.  Furthermore, in the 
soaked seeds, negative effects of UV was noticeable, so that, soaked seeds did not germinate over 30 
minutes of UV exposure time. 
 
Keywords: UV radiation, germination, lettuce, fresh and dry weight. 
 

 

 


