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Äm�{�] É�Æ� Ä·Z]� d�Âb¼¯ Á [Âq �bÌq �Âb¯Zy �Â¿Á{ �iY ¦¸� |��, ­Zy d]Â�� Á c�Y�u 
 É�¨ m ¶³ É|�� cZ¨�Á ��ÅTagetes patula   

 
µ|¯Za ¹ZÌa)1(�§ Ê¿Y�Æe Ê¸� ,)2(Êf¼ ¿ ¾Ì�u ,)3(

1�|Æ�» Ê�Á{�§ ÃZ´�¿Y{ Ê¿Z^£Z] |��Y Ê�ZÀ��Z¯ ÉÂn�¿Y{ ,2�|Æ�» Ê�Á{�§ ÃZ´�¿Y{ É��ÁZ�¯ Ã|°�¿Y{ �ZÌ�¿Y{ ,3� Ã|°�¿Y{ �ZË {Zf�Y
§ ÃZ´�¿Y{ É��ÁZ�¯|Æ�» Ê�Á{� 

  
ÄfË�YÁ É�¨ m ¶³ |�� Á ��Å ¦¸� |��, ­Zy d]Â�� Á Z»{ �] É�Æ� Ä·Z]� d�Âb¼¯ Á [Âq �bÌq �Âb¯Zy �Â¿Á{ �iY

Ê] ½Z³Y�{) Tagetes patula cv duragon Bee (Ê§{Z�e ¶»Z¯ ÉZÅ ­Â¸] \·Z« �{ ¶Ë�Âf¯Z§ Ê�ËZ»�M s�� c�Â� Ä]
|� Ê���] �Y�°e �ZÆq �{.Ìe �ËZ»�M ¾ËY �{ZÅ�Z¼   |ÅZ� ¶»Z�)�Âb¯Zy ½Á|](d�Âb¼¯Á [Âq �bÌq �Âb¯Zy �Â¿ Á{Á

d»Zz� Ä� �{ ¹Y|¯�Å É�Æ� Ä·Z]�4,8Á12É�f¼Ìf¿Z� |¿{Â].�ËZ»�M Ã�Á{ µÂ� �{)8Ze ¾Ë{�Á�§29µZ� �ÂË�Æ�1387(Z»{
Ä�Ë� ½�Á Á Ä�Ë� µÂ�, ÄeÂ] �Z¨e�Y, ÃZÌ³ ®�yÁ �e ½�Á, ��Å ¦¸� |��, ­Zy d]Â�� , ­Zy ÉÃ�Y|¿Y |�� ¶�§ ½ZËZa �{

|� É�Ì³.�bÌq Z] Ä�ËZ¬» �{ É�Æ� Ä·Z]� d�Âb¼¯ �Âb¯Zy ÉZ»{Á d§ZË Ê» �ÅZ¯ �Âb¯Zy d»Zz� �ËY�§Y Z] ­Zy ÉZ»{
|�Z] Ê» d�Âb¼¯ Ã�Ìe ²¿� ¶Ì·{ Ä] Ä¯ {Â]�eÓZ] Ä]Z�» ÉZÅ d»Zz� �{ [Âq.�ËY�§Y p·Z» d»Zz� �ËY�§Y Z] ­Zy d]Â��

d§ZË Ê».¸� |�� �{d»Zz� ��Å ¦8{Y{ ½Z�¿ Y� �Y|¬» ¾Ë �f�Ì] �Âb¯Zy �Â¿ Á{ �Å �{ �f¼Ìf¿Z�.�Z¨e�Y Á ®�y Á �e ½�Á
d»Zz� Z] [Âq �bÌq �{ ÃZÌ³8{Y{ �Z�fyY {Ây Ä] Y��f�Ì] �Ë{Z¬» É�f¼Ìf¿Z�..Z] [Âq �bÌq ºÅ Ä�Ë� ½�Á Á Ä�Ë� µÂ�

d»Zz�12{Y{ Ê» ½Z�¿ Y� �Y|¬» ¾Ë�f�Ì] É�f¼Ìf¿Z�.n» �{{Â� Ê» ÃZÌ³ |�� {Â^Æ] h�Z] �Âb¯Zy ÄËÓ d»Zz� �ËY�§Y �Â¼
d»Zz� Z] [Âq �bÌq Á8Á12» �{ É�f¼Ìf¿Z�{Y{ ½Z�¿ Y� É�fÆ] lËZf¿ �Â¼n.

Ä»|¬»  
½Y�Z°¼Å Á ½Z»��)1979(�{ ®�y Än¿ÂË Ã�Y|¿Y Ä] ¾¼q Ã|� ®�y ÉZÅ Ã{�y Ä¯ |¿{�¯ d]ZiZ°�Y�^¿ �{ ÉZÆ�ËZ»�M �{
u ­Zy ÉZ»{ ¶Ë| e|¿�iÂ» ½ZÅZÌ³ |�� sÔ»Y Á ­Zy d]Â�� �¨)2.(Ê» Ä¯ d�Y É{�YÂ» Ä¸¼m �Y Ã|� d�Âb¼¯ ÊÅZÌ³ {YÂ»

|�Z] Äf�Y{ {�]�Z¯ �^� ÉZ�§ �{ Ê·M p·Z» ®Ë ½YÂÀ� Ä] |¿YÂe.Ä¯ cÁZ¨f» ÉZÆ´¿� Z] Ã|� Ã{�y ÉZÆ´À� , [Âq Ä�Y�e p·Z»
t�� �{ ¾� �Ì¿ Á |¿Y Äf§�³ �Y�« ÃZÌ� ®Ìf�Ôa ÉÁ�\^� {|¿YÂe Ê» \�ZÀ» dÌ¨Ì¯ Z] d�Âb¼¯ �Y Ã{Z¨f�Y �Ë� �{ �^� ÉZ�§

�ÅZ¯ Y� ÃZÌ³ ÊfË�Ë|» ÉZÅ ÄÀË�Å Z�Â�z» Á {Â� É�Æ� �^� ÉZ�§ �{ ÃZÌ³ dË�Ë|» Á �Y�¬f�Y Ä¸u�» �{ dÌ¨Ì¯ �ËY�§Y
|Å{)3([~m Á Ä�Ë� |�� �ËY�§Y Ä] �nÀ» Á ­Zy ÉZ»{, Êf]Â�� dÌ �Á {Â^Æ] \^� p·Z» �Y Ã{Z¨f�Yc�} Á ¹|À³ ÊËY~£ {YÂ»

{Â� Ê»)4(¶»Z¯ É�Z°À¼q Á ½Zfy�{ Ã�Ze d�Âa Z] ZÅ ¦Ë{� ÉÁ� ÊÅ{ p·Z» , ÃZ¯ Z] ¶»Z¯ ÊÅ{ p·Z» �iY �¿Y�Z°¼Å Á ®·Zf�Á{
ÃZ¯ �Y Ä¯ ÊËZÅ µZÆ¿ �{ Ä¯ |¿{�¯ ��Y�³Á |¿{Y{ �Y�« Ä ·Z�» {�Â» Y� ÉY Ärfy �{ Á Êfy�{ ÉZÅ Ä¿Â³ �Y {Y| e ÉZÅ µZÆ¿ �Ë� �{

]{Â] ZÅ �Z¼Ìe �ËZ� �Y �f�Ì] �]Y�] |Àq |�� d��� {Â] Ã|� Ã{Z¨f�Y ¶»Z¯ �Â� Ä] p·Z» ½YÂÀ� Ä)5(�{ Ä¯ ÊËZÅ �Z°ÅY� �Y Ê°Ë
d�Y Êv�� ­Zy ÊÅ{ p·Z» |¿Z�� Ê» ¶«Y|u Ä] Y� ½Y�Z] [M cZ¨¸e , ®�y Ä¼Ì¿ Á ®�y ª�ZÀ».Ã{Z¨f�Y �¿Y�Z°¼Å Á Ê�Z£M

m ÉY�] É�iÂ» �Á� Y� �Âb¯Zy �Y|»Zm cZ ËZ� d�Âb¼¯ ZÆ¿M, d�Y [M ÉÁ� �|Å Á ­Zy t�� �{ Ä¸� ¶Ì°�e �Y É�Ì³Â¸
É�Æ�)CMSW(d�Ë� �Ìv» Ä] Ä»|� ½Á|] d]Â�� ÉÁ� d�{ �Y ½Y�Ì» ½|¿Z�� ¶«Y|u ÉY�] �Âb¯Zy ½YÂÀ� Ä] Y�
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|¿{�¯ {ZÆÀ�Ìa)6(] [Âq �bÌq p·Z» �Y Ã{Z¨f�Y |¿{�¯ ��Y�³ �¿Y�Z°¼Å Á Ê· ¾Ë�³ ¾Ë�eZ¯Á ��Å ¦¸� �ËÁ� �ÅZ¯ h�Z

d�Y|¿ É�ÌiZe ­Zy ½�Ì�¯Y ½Y�Ì» �{ Z»Y |� ­Zy ÉZ»{ ¶Ë| e)7(�ÅZ¯ ¶j» {�Y{ ZÆ£Z] �{ É{ZË� �§ZÀ» d�Âb¼¯ Z] Ê�Za p·Z»
{Â� Ê» É�ZÌ]M �ÅZ¯ Á ½ZÅZÌ³ Ê]M ��f�Y �ÅZ¯ ­Zy É�Ìz¸�ZuÁ d]Â�� �¨u, ��Å ¦¸� |��Á�Y��f�YZ»�³, Ê°�y

Ê¿| » {YÂ» dÌ»Â¼�,®¼¿ÁZ»��,|ÅZ¯ Ê»)8.(

ZÅ �Á� Á {YÂ»  
¶»Z¯ ÉZÅ ­Â¸] \·Z« ¶Ë�Âf¯Z§ s�� c�Â� Ä] Ê�ËZ»�M É�¨ m ¶³ Ê�ËÁ� cZ¨� ÉÁ��] ¦¸fz» ÉZÅ p·Z» �iY ¾ÌÌ e dÆm

|� ¹Zn¿Y |Æ�» �Æ� �^� ÉZ�§ Á ZÅ ­�Za ½Z»�Z� ÊÅZÌ³ cY|Ì·Âe Ä��Â» �{�Y�°e �ZÆq �{ Ê§{Z�e.s�� ÉY�mY ¶v» ­Zy
Z] ÉY�Y{Z] ÊÀ� Ê»Â· d§PH�]Y�]7,3{Â].|ÅZ� �Y |¿{Â] c�Z^� ZÅ �Z¼Ìe)p·Z» ½Á|](Ä� �{ ¹Y|¯�Å d�Âb¼¯ Á [Âq �bÌq,
d»Zz�8,4Á12�f¼Ìf¿Z�).ÉZ�§ Ã|� ®�y ½Zfy�{ Ä¯ |Æ�» É�Y{�Æ� [Âq �bÌq |Ì·Âe ÃZ³�Z¯ �Y Ã{Z¨f�Y {�Â» [Âq �bÌq

y�Z¯ �Y d�Âb¼¯ Á|À¯ Ê» ¶Ë|^e [Âq �bÌq Ä] Y� �^�{Â] Ã|� ÄÌÆe |Æ�» É�Y{�Æ� É�Æ� Ä·Z]� d�Âb¼¯ Ä¿Z(
¾Ë{�Á�§ �yM Äf¨Å �{ É�¨ m ¶³ ÉZÅ LZ�¿87|� Ê» ¹Zn¿Y �Z]Á{ ÉY Äf¨Å c�Â� Ä] É�ZÌ]M |¿|� ¶¬fÀ» s�� ¶v» Ä].

��Å ¦¸� ¾ÌmÁ4|� ¹Zn¿Y �´Ë|°Ë �Y ÃZ¼°Ë Ä¸�Z§ Ä] Á |�� ¶�§ µÂ� �{ �Z] ¾Ë�Âe Ã|� É�ÁM �¼m ��Å ÉZÅ ¦¸� Á|�.
ª¼� �{ ­Zy c�Y�u Äm�{5|� Ê» É�Ì³ Ã�Y|¿Y �Z^°Ë ÉY Äf¨Å Á ­Zy É�f¼Ìf¿Z�.Ê¿�Á É�Ì³ Ã�Y|¿Y �Á� Ä] ­Zy d]Â��
|Ë{�³ ¹Zn¿Y �Z^°Ë ÉY Äf¨ÅÁ.¶�§ ½ZËZa �{ Ä�Ë� ½�Á Á µÂ�, ­Zy t�� �Y ÄeÂ] �Z¨e�Y ,®�y Á �e ½�Á ¶»Z� É|�� cZ¨�

|� É�Ì³ Ã�Y|¿Y |��
 

hv] Á lËZf¿  
Á|mª¼� �{ ­Zy ÉZ»{ �¿ZË�YÁ �Ì·Z¿M µ5ª¼� �{ ­Zy d]Â�� , É�f¼Ìf¿Z�20�Z¨e�Y, ®�y, �e ½�Á,��Å ¦¸� |��,É�f¼Ìf¿Z�

É�¨ m ÉZÅ ¶³ Ä�Ë� ½�Á Á Ä�Ë� µÂ�,ÄeÂ]

cZ ]�» ¾Ì´¿ZÌ»=MS=ns{Â� Ê¼¿ Ã|Ë{ ¦¸fz» ÉZÅ�Z¼Ìe ¾Ì] �{ É�Y{ ÊÀ » cÁZ¨e=**�{ ¦¸fz» ÉZÅ�Z¼Ìet��01/0
|Àf�Å ¥ÔfyY ÉY�Y{=*t�� �{ ¦¸fz» ÉZÅ�Z¼Ìe05/0|Àf�Å ¥ÔfyY ÉY�Y{

mª¼� �{ ­Zy ÉZ»{ ¾Ì´¿ZÌ» Ä�ËZ¬» µÁ|5ª¼� �{ ­Zy d]Â�� , É�f¼Ìf¿Z�20®�y, �e ½�Á,��Å ¦¸� |��,É�f¼Ìf¿Z�
É�¨ m ÉZÅ ¶³ Ä�Ë� ½�Á Á Ä�Ë� µÂ�,ÄeÂ] �Z¨e�Y, 

Ä�Ë� ½�Á 

MS 

Ä�Ë� µÂ� 

MS 

�Z¨e�Y 

MS 

®�y ½�Á 

MS 
 

�e ½�Á 

MS 

��Å ¦¸� 

MS

d]Â��
­Zy 

MS 

ÉZ»{
­Zy 

MS 

Äm�{
É{Y�M

Ì¤e �^À»cY�Ì ¦Ë{� 

0.184 ns 8.895* 9/36ns 68.4ns 749.9ns 118789.8 
** 

138.1** 38.3** 3 ­Â¸] 1 

20.521** 54.997** 397.1** 4523.5** 40174.3** 184083.9** 133.3** 8.4** 2 p·Z»)A( 2 

0.886ns 34.034** 41.361 
ns 

54.1 ns 802.8 ns 54636.7** 14.0** 3.6** 2 d»Zz�)B( 3 

1.887** 9.566* 89.367 
* * 

1961.8 * 
* 

19346.7** 29503.115* 3.5 ns 1.0** 4 p·Z»*d»Zz� 4 

2/0     2.570   
30.289 

309.6 2914.3 13245.8 1.2 08/0 24 �ËZ»�M Z�y 5 
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{�½Âf��ÅÊËZÅ ¾Ì´¿ZÌ»t�� �{ É�Y{ ÊÀ » cÁZ¨e ÉY�Y{ |Àf�Å ­�f�» ¥�u ÉY�Y{ Ä¯µZ¼fuY05/0É�Z»Y��¿�Y)½Â»�M

¾°¿Y{ ÄÀ»Y{ |Àq(|Àf�Ì¿
١�Z»{­Zy É:

ª¼� �{ ­Zy ÉZ»{ Ê���]5t�� �{ �yZ� Á{ ¾ËY ¶]Z¬f» �iYÁ d»Zz� , p·Z» ¦¸fz» sÂ�� Ä¯ {Y{ ½Z�¿ ­Zy É�f¼Ìf¿Z�
µZ¼fuY01/0¾ÌÀr¼Å |Àf�Å É�Y{ ÊÀ » cÁZ¨ed»Zz� Z] d�Âb¼¯4{Y{ ½Z�¿ Y�Z»{ ¾Ë�f�Ì] É�f¼Ìf¿Z�ÊÀ » ¥ÔfyY ÉY�Y{Á

t�� �{ |ÅZ� Z] É�Y{01/0Z]d»Zz� Z] d�Âb¼¯ Á|ÅZ�8�f¼Ìf¿Z�{Â]d»Zz� Z] [Âq �bÌq �Y|¬» ¾Ë�f¼¯ Á12�f¼Ìf¿Z�

» ��¿ Ä] {Â]ÊZ] ZÅ�Z¼Ìe Ê¬]Z» �{Z»Y Ã|� |ÅZ� Ä] d^�¿ ­Zy ÉZ»{ �ËY�§Y h�Z] º¯ d»Zz� �{ d�Âb¼¯ Ã�Ìe ²¿� |��
­Zy ÉZ»{ d»Zz� �ËY�§Y�f¼¯{Â� Ê»

2�½Y�Ì»d]Â��­Zy)d]Â�� |��{­Zy Ê¿�Á(:
t�� �{ É�Z»M ��¿ �Y d»Zz� Á p·Z» ¶»Z� �{ Ä¯ {Y{ ½Z�¿ ­Zy Ê¿�Á d]Â�� |��{ Ê���]01/0{ÂmÁ É�Y{ ÊÀ » ¥ÔfyY

¶»Z� Á{ ¾ËY ¶]Z¬f» �iY �{ Z»Y {�Y{0{Â� Ê¼¿ Ã|Ë{ É�Y{ ÊÀ » ¥ÔfyY.Ê» ­Zy d]Â�� �ËY�§Y h�Z] p·Z» ÄËÓ d»Zz� �ËY�§Y
{Â�Z»YÉ�Y{ ÊÀ » ¥ÔfyY�{ d�Âb¼¯ c�Y�u Äm�{ Ä°ÀËY Z] Ä¯ |�� Ê» ��¿ Ä] {Â� Ê¼¿ Ã|Ë{ d�Âb¼¯ Á �bÌq ½ZÌ»

Á Ã{�¯ Y� �eÓZ] ÉZ»{ ½Y�^mÁ {�Y{ É�f¼¯ k�§ Á ¶¸y d�Y �e�Ë� d�Âb¼¯ cY�} Ä°ÀËY ¶Ì·{ Ä] Z»Y d�Y �eÓZ] Ä]Z�» d»Zz�
�] d»Zz� �{ ½M ©� e Á �Ìz^eYd�Y [Âq �bÌq Ä]Z�» �]

3��ËÁ��Å ¦¸��: 

�ËÁ� ½Y�Ì» Ê���]��Å ¦¸�t�� �{ É�Z»M ��¿ �Y d»Zz� Á p·Z» ¶»Z� �{ Ä¯ {Y{ ½Z�¿01/0{ÂmÁ É�Y{ ÊÀ » ¥ÔfyY
{Â� Ê¼¿ Ã|Ë{ É�Y{ ÊÀ » ¥ÔfyY ¶»Z� Á{ ¾ËY ¶]Z¬f» �iY �{ Z»Y {�Y{.Ê» ��¿ Ä] ��Å ¦¸� {�Â» �{­Zy d]Â�� �¨u Z] |��

½�Á
¹�³ Ä�Ë� 

µÂ�
Ä�Ë�
�f¼Ìf¿Z� 

�Y�Z¨e
�f¼Ìf¿Z� 

½�Á
®�y
¹�³ 

�e ½�Á
¹�³ 

¦¸�
¹�³ ��Å 

|��{
d]Â��
­Zy Ê¿�Á 

ÉZ»{
­Zy
{Y�´Ìf¿Z� 

�Z¼Ìe ¦Ë{�

6.483 
  B 

11.43  
   DE 

58.33  
  CD 

44.60 
  B 

136.8 
  B 

723.8 
   C 

19.32   
 C 

23.24  
  C 

Z] [Âq �bÌq
d»Zz�4�f¼Ìf¿Z� 

1 

6.778 
 AB 

14.39  
 BC 

72.40  
A 

86.74 
 A   

269.6 
 A 

785.9 
  BC 

20.70   
BC 

22.85  
  C 

Z] [Âq �bÌq
d»Zz�8�f¼Ìf¿Z� 

2 

7.243 
 A   

17.25  
A 

67.82  
AB 

81.58 
 A 

249.3 
 A 

707.2 
   C 

22.38  
AB 

21.90  
   D 

Z] [Âq �bÌq
d»Zz�12�f¼Ìf¿Z� 

3 

6.945 
 AB 

12.01  
   DE 

65.88  
ABC 

85.16 
 A 

257.8 
 A 

926.2 
 AB 

19.34   
 C 

25.01  
A 

Z] d�Âb¼¯
d»Zz�4�f¼Ìf¿Z� 

4 

5.023 
   C 

13.06  
  CD 

62.92  
 BCD 

51.89 
  B 

155.1 
  B 

1072. 
 A 

20.98  
ABC 

24.11  
 B 

Z] d�Âb¼¯
d»Zz�8�f¼Ìf¿Z� 

5 

5.452 
   C 

16.23  
AB    

62.42  
 BCD 

44.68 
  B 

126.8 
  B 

745.4 
   C 

22.76  
A 

23.05  
  C 

d�Âb¼¯Z]
d»Zz�12�f¼Ìf¿Z� 

6 

4.238 
    D 

10.39  
    E 

55.22  
   D 

33.38 
  B 

104.8 
  B 

675.2 
   C 

15.14   
  D 

24.17  
 B 

|ÅZ�)p·Z» ½Á|]( 7 
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� �ËÁ� Ä] º¯ d»Zz� �{ p·Z» ÄËÓ ��ÂeÊ» ®¼¯��Å ¦¸d»Zz� �{ |À¯8¦¸� |�� ¾Ë�f�Ì] Z» p·Z» �Â¿ Á{�Å �f¼Ìf¿Z�
|ÅZ� Ä] d^�¿ p·Z» �Â¿ Á{�Å �{ Y� ��Åt�� �{ �Y{ ÊÀ » ¥ÔfyY É�Y{01/0|¿{Â]d»Zz� Z] d�Âb¼¯ p·Z» Ä¯8É�f¼Ìf¿Z�

�{ {ÂmÂ» ÊËY~£ {YÂ» Z] ÓZ¼fuY Ä¯ |Å{ Ê» ½Z�¿ Y� ��Å ¦¸� |�� �Y|¬» ¾Ë�f�Ì]{ Á {�Y{ Ä�]Y� d�Âb¼¯·Z] p·Z» ÄËÓ Ä°ÀËY ¶Ì
d»Zz�4ÄËÓ �Y �f¼¯ �f¼Ìf¿Z�8f¿Z��f¼ÌZÆ¿M �f¼¯ d]Â�� Á ZÆ¿M �{ ­Zy ÉÓZ] ÉZ»{ |Å{ Ê» ½Z�¿ Y� ��Å ¦¸� �ËÁ�

{Â� Ê» �f¼¯ ��Å ÉZÅ ¦¸� ÉY�] �ËÁ� ½Z°»Y Êv�� ÄËÓ �f¼¯ d]Â�� ¶Ì·{ Ä] ºÅ |ÅZ� {�Â»�{|�Z]
Ê�ËÁ� cZ¨�: 

»�{d�Y Ä]Z�» Ô»Z¯ lËZf¿ ®�y Á �e ½�Á {�ÂÊÀ Ët�� �{ É�Z»M ��¿ �Y d»Zz� Á p·Z» ¶»Z� �{01/0É�Y{ ÊÀ » ¥ÔfyY
¶»Z� Á{ ¾ËY ¶]Z¬f» �iY �{ Z»Y {�Y{ {ÂmÁ0{Â� Ê¼¿ Ã|Ë{ É�Y{ ÊÀ » ¥ÔfyY.�{p·Z»p·Z» ÄËÓ d»Zz� �ËY�§Y Z] [Âq �bÌq

YÂe Ê» Ä¯ {Â� Ê» Ä§Z�Y ®�y Á �e ½�Á¶Ì·{ Z»Y {Y{ d^�¿ c�Y�u Äm�{ Á d]Â�� ¶j» ­Zy �ËY�� �ÌÌ¤e Ä] Y� ½M ¶Ì·{ ½
�ËY�§Y Z] Ä°ÀËYp·Z» d»Zz��Y d�Âb¼¯4Ä]8Á�f¼Ìf¿Z�12�e ½�Á½�Á,®�y­Zy t�� �Y ÄeÂ] �Z¨e�Y Á{Â� Ê» º¯

�ÅZ¯ \^� É{YÂ» Äq Ä°ÀËY �� �] hv]Á |�Z] Ê» d�Âb¼¯ �{ {ÂmÂ»{YÂ» �ÌiZe ÓZ¼fuY{Â� Ê» |��É�f�Ì] cZ¬Ì¬ve Ä] �ZÌ¿
{�Y{{�Y{.�yZ��{Ä�Ë� µÂ�t�� �{ É�Z»M ��¿ �Y d»Zz� Á p·Z» ¶»Z� Á{ t���{01/0Z»Y|¿{Â] É�Y{ ÊÀ » ¥ÔfyY ÉY�Y{

t�� �{ ¶»Z� Á{ ¾ËY ¶]Z¬f» �iY05/0Ä�Ë� µÂ� {Y{ ½Z�¿ Y�Ë�Y{ ÊÀ » ¥ÔfyY�Â¿ Á{ �Å �{ Êr·Z» ÄËÓ d»Zz� �ËY�§Y Z]p·Z»
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Abstract: 
The effects of two mulching materialswood and compost(CMSW)) on soil temperature and 

moisture,weed growth and growth of Tagetes patula cv duragon Bee were studid. The 
experimental design was  factorial on randomized complete block, with a factorial arrangement 
of treatments replicated four times . Treatments included  no mulching and wood chips mulch 
and compost mulch each in three thickness 4, 8 and 12 cm . During the study period from 1April 
to 20 September 2008, soil temperature and moisture, weed growth factors include fresh and dry 
weight, hight of plant, length and weight of root head were measured. soil temperature decrease 
with increasing of mulch thickness but compost mulch in same thickness have more higher 
temperature than wood chips mulch because of darkness of compost. soil moisture increase with 
increasing of mulch thickness. In another caseweed growth, mulch with 8cm thickness in two 
kindtype, have more growth of weeds . the most fresh and dry weight and hight of plant was in 
wood chips mulch with 8cm thickness. like this, The most length and weight of root was in wood 
chips mulch with 12cm thickness. altogether increase of mulch thickness help to beter growth of 
plants and wood chips mulch with 12cm thickness have the best results. 

Key world: mulch,wood chips mulch , compost mulch , Tagetes patula 


