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 �� » É�¨ m Ê°Ë�Â·Â§�Â»Á Ê°Ë�Â·ÂË�Ì§ cZÌ�Â�y�] ¹ÂÌ¿Â»M É{ cZ¨�§ Ê�Zb·Â¸v»�iY 
(Tagetes minuta L.)  

ÊeZ¿Z^Æ��Y ½Z^Æ´¿ ÄÌ��») 1(¾Ë�¯Y} µÂ��·Y|^� ,) 2(½ZÌ¨n¿ Ã�Y�� ,) 3(,Ä¼¯Y�e ÄÀ»M ) 4(½ZÌ¼�Z« |¼v» |Ì� ,) 5(  
1�  |��Y Ê�ZÀ��Z¯ ÉÂn�¿Y{]Ê¿Z^£Z� ¹�Æm |uYÁ Ê»Ô�Y {Y�M ÃZ´�¿Y{  2�¹�Æm |uYÁ Ê»Ô�Y {Y�M ÃZ´�¿Y{ Ê¿Z^£Z] �z] �ZË{Zf�Y 3� 

f¯{ ÉÂn�¿Y{�Y�Ì� ÃZ´�¿Y{ Ê¿Z^£Z] ÉY� 4 � Ê¿Z^£Z] |��Y Ê�ZÀ��Z¯ ÉÂn�¿Y{ �¹�Æm |uYÁ Ê»Ô�Y {Y�M ÃZ´�¿Y{  5� Ê�ZÀ��Z¯ ÉÂn�¿Y{ 
Ê¿Z^£Z] |��Y�¹�Æm |uYÁ Ê»Ô�Y {Y�M ÃZ´�¿Y{   

µZ� �{ Ä¯ �ÅÁ�a ¾ËY�{87�86ÉÁ� �] cÁZ¨f» ÉZÅ d�¸£ Z] ¹ÂÌ¿Â»M É{ cZ¨�§ Ê�Zb·Â¸v» �iY |� ¹Zn¿Y �Y�Ì��{ÃZÌ³
�� » É�¨ m ÊËÁ�Y{{�Â»d§�³�Y�« Ê���].,�¿Z�Y ½Y�Ì» ¶»Z� Ê°Ë�Â·Â§�Â» Á Ê°Ë�Â·ÂË�Ì§ cZÌ�Â�y ¹ÂÌ¿Â»M É{ cZ¨�§

�ËY�§Y Y� Ã�Z�yZ� Á Ä�Ë� ®�yÁ �e ½�Á ,¶³ {Y| e ,Ê^¿Zm ÉZÅ Ã�Z�yZ� µÂ� Á {Y| e ,±�] t�� ,�Z¨e�Y ,¶Ì§Á�¸¯ ½Y�Ì»
{Y{.a ¶»Z¯ ÊÅ|¸³ Ä¸u�» �{ ½ZÅZÌ³É�Ì³ �¿Z�Y �n¿Â¸¯ ÃZ´f�{ �Y Ã{Z¨f�Y Z] [M Z] �Ì�¬e �Á� Ä] ÄËZ� �{ ½|� ®�y �Y �

|¿|�.�Z¼Ìe �{ �¿Z�Y Ã{�Z]9,6%Z] �]Y�]1,35d§ZË ÊÆmÂe ¶]Z« �ËY�§Y |ÅZ� �Z¼Ìe Ä] d^�¿ Ä¯ {Â]. ÃZ´f�{ Z] �¿Z�Y cZ^Ì¯�e
GC / MS¾¼Ì�YZf]|� Ê¸�Y cZ^Ì¯�e Ä¯ |¿|� �Ì·Z¿M%)7,04�12,9(½ÂfmZeÁ�|ÌÅ É{ , %)74,6�62,57(½ÂfmZe|� ,

%)11,2�9,02(¾¼Ì�Y|� Á%)1,8�4,58({Â].

Ä»|¬»
Ê¼¸� ¹Z¿ Z] �� » É�¨ m Tagetes minuta L.ÊÀ�Z¯ Ã�Ìe �Y)(Asteraceae|�Z] Ê».É�¨ m ÃZÌ³ ¾ËY �´Ë{ ÉZÅ ¹Z¿°Ë�°»Ê

ZËd�Y Ê�uÁ.�Y Ä·Z�°Ë Á Äf�Y�§Y ,Ê¨¸� ÃZÌ³ ¾ËYÄ] ½M �Z¨e�Y Á d2�1|�� Ê» �f»..ÃZ» ¾¼Æ] �{ �~] ªË�� �Y �� » É�¨ m
{Â� Ê» Äf�Z¯.{Â� Ê» kY�zf�Y ¶³ Á Ä«Z� ,±�] �Y ÃZÌ³ ¾ËY �¿Z�Y.|�Z] Ê» ¶»Z¯ ÊÅ|¸³ Ä¸u�» �{ �¿Z�Y ½Y�Ì» �j¯Y|u.

�Y |Àe�Z^� �� » É�¨ m �{ {ÂmÂ» ÄËÂ¿Zi cZ^Ì¯�e:a�eÂÀ» ,®Ì¸°Ì�ËZ] ,¾a�e ÊËÂ¯��Á ¾§ÂÌe ,|ÌWÂ¿ÁÔ§,®Ì¸°Ì�M ,®Ì¸°Ì�ÂÀ» ,¾
®ÌeZ»Á�M.�Y |Àe�Z^� �� » É�¨ m �{ {ÂmÂ» Ê]Á�°Ì»|� Ã�iÂ» {YÂ»:¾¼Ì�Y ÉY ,¾¼Ì�Y{� ,½ÂfmZe ,½ÂfmZeÁ�|ÌÅ{ ,¾¼Ì�Y Zf].

Á d�Âa d¿Â¨� ,Ê�¨Àe ºf�Ì� ��YÂ� �§� ,Ä§�� ,ÄÀÌ� d¿Â¨� �§� dÆm �� » É�¨ m �¿Z�Y...d�Y |Ì¨».�{ �¨�§¶Ì°�e
{Â� Ê» ÃZÌ³ Ä«Z� ¹Z°vf�Y Á ÉÂ« ÉZÅ Ä�Ë� |Ì·Âe Á |�� \mÂ» Á d�Y ÃÂÌ» Á �~] �{ {ZË� �Y|¬» Ä] Á Äf�Y{ Ê�Z�Y �¬¿ �~].

,�fÀ�Âf§ ½Y�Ì» �{ cZ¨�§ �¬¿ cY�|ÌÅÂ]�¯ º�Ì·Â]Zf» Á Ê·Â¸� ½Á�] Á Ê·Â¸� ½Á�{ ÉZÅ|ÀËY�§ ,É��¿Y Ã�Ìy} ,�¿Z�Y ½Y�Ì»
{�Y{.m ¹|� Ê¸�Y d¸� Á|�Z] Ê» ­Zy µÂ¸v» �{ �¨�§ º¯ d�¸£ ÄnÌf¿ �{ Á Ã�¨�§ cZ^Ì¯�e º¯ µÔv¿Y ÃZÌ³ ��Âe�¨�§ [~.

d�Y cÁZ¨f» �¨�§ d�¸£ Ä] Äf�] ÃZÌ³ |�� ½Y�Ì» Z»Y {Â� |�� Ä] ®Ë�ve ÃZÌ³ Ä¯ {Â� Ê» h�Z] ÃZÌ³ ÉÁ� �] �¨�§ Ê�Zb·Â¸v».

ZÅ �Á� Á {YÂ»
|� ®Ì¿ÂaÁ�|ÌÅ Ê�ÅÁ�a Ä¿Zz¸³ �{ �ËZ»�M ¾ËY�{ �«YÁ Y�25|� ¹Zn¿Y �Y�Ì� É�f»Â¸Ì¯.ÃZ» ¾¼Æ]�yYÁY �ËZ»�M �Á�� ½Z»�

1386{Â].Ô»Z¯ s�� \·Z« �{ Ê¿Y|¸³ �ËZ»�M ,��¿ {�Â» ÃZÌ³ �{ cZ¨�§ ¹ÂÌ¿Â»M É{ ¦¸fz» ÉZÅ d�¸£ �iY Ê���] �Â�À» Ä]
Z] Ê§{Z�e6¶»Z� cZ¨�§ ¹ÂÌ¿Â»M É{ t��),�¨�4/2,8/4,2/7,6/9Á%12(Z]4Á �Y�°e5|� ¹Zn¿Y�Y�°e �Å �{ ½Y|¸³.�{

|� Ã{Z¨f�Y�Á~] �Y �ËZ»�M {�Â» ÃZÌ³ |Ì·Âe Á�Ìj°e�Â�À» Ä] �ËZ»�M ¾ËY.Ä¸u�» �{ cZ¨�§ ¹ÂÌ¿Â»M É{ Ê³�] Ê�Zb·Â¸v» ¾Ì·ÁY
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Ä¸u�» �{ Ê³�] Ê�Zb·Â¸v» ¾Ì»Â� Á Ê�Zb·Â¸v» ¾Ì·ÁY �Y �a Äf¨Å Á{ Ê³�] Ê�Zb·Â¸v» Ä¸u�» ¾Ì»Á{ ,Ä«Z� ¶Ì°�eÄrÀ£ ¶Ì°�e
d§�³ c�Â�.¶»Z� Ê°Ë�Â·ÂË�Ì§ cZ¨� �Y |Àe�Z^� �ÅÁ�a ¾ËY �{ É�Ì³ Ã�Y|¿Y cZ¨�:½Y�Ì» ,�¿Z�Y cZ^Ì¯�e ,�¿Z�Y ½Y�Ì»

¶»Z� Ê°Ë�Â·Â§�Â» cZ¨� Á ¶Ì§Á�¸¯:µÂ� Á {Y| e ,Ä�Ë� Á ZÅ Ã�Z�yZ� ®�y Á �e ½�Á ,ÄeÂ] �{ ¶³ {Y| e ,ÃZÌ³ �Z¨e�Y
Ã�Y|¿Y Á Ê^¿Zm ÉZÅ Ã�Z�yZ�|� É�Ì³ Ã�Y|¿Y ¶»Z¯ ÊÅ|¸³ Ä¸u�» �{ Ä¯ {Â] ±�] t�� É�Ì³.

hv] Á ÄnÌf¿ 

|¿|� Ä�ËZ¬» ¾°¿Y{ ÉY ÄÀ»Y{ |Àq ½Â»�M ��Âe ZÅ ¾Ì´¿ZÌ» Á ÄË�ne.MSTAT-C�Y�§Y ¹�¿ Z] ZÅ Ã{Y{ ½ZËZa �{  
¨e YÂ¿M ÄË�ne �{Á {Â] �iÂ» �� » É�¨ m ÃZÌ³ cZÌ�Â�y ÉÁ� �] ¹ÂÌ¿Â»M É{ cZ¨�§ Ê�Zb·Â¸v»½ZÅZÌ³ ¾Ì] É�Y{ ÊÀ » cÁZ

|� {ZnËY |ÅZ� ½ZÅZÌ³ Z] Ä�ËZ¬» �{ Ã|��Z¼Ìe.d�¸£�{ �¿Z�Y ½Y�Ì»%9,6µZ¼fuY t���{%1�{ Ä¯ d�Y{ Y� �Y|¬» ¾Ë�f�Ì]
�Y |ÅZ� ½ZÅZÌ³ Z] Ä�ËZ¬»0,85Ä]1,35�Z¼Ìe Z] Z»Y |Ì��%12d�Y|¿ É�Y{ ÊÀ » cÁZ¨e.d�¸£�{ ¶Ì§Á�¸¯ ½Y�Ì»%12Z] �]Y�]

37,42|ÅZ� ½ZÅZÌ³ Ä] d^�¿ Ä¯ {Â])27,30(|� {ZnËY �Y{ ÊÀ » cÁZ¨e.ÉZÅ d�¸£ �{%12�9,6�7,2�{ É�Y{ ÊÀ » ÉÁZ¨e
±�] t��)1010�]�»�f» Ê¸Ì»(|ÅZ� ½ZÅZÌ³ Ä] d^�¿ Z»Y |�¿ {ZnËY)586,5�]�»�f¼Ì¸Ì»(|Àf�Y{ É�Y{ ÊÀ » cÁZ¨e.½ZÅZÌ³ �Z¨e�Y
�Z¼Ìe �{%4,8Ì] ZÅ�Z¼Ìe �ËZ� �Y|ÅZ� ½ZÅZÌ³ Ä] d^�¿ Ä¯ {Â]�f�)156( (|Àf�Y{ �Y{ ÊÀ » cÁZ¨e Á |¿{Â]�e|À¸]. (180.5 cm )

ÉZÅ d�¸£ �{ \Ìe�e Ä] Ê^¿Zm ÉZÅ Ã�Z�yZ� µÂ� Á {Y| e%9,6Á%2,4{Â] �Y|¬» ¾Ë�f�Ì].ÉZÅ d�¸£ �{ ÄeÂ] �{ ¶³ {Y| e
%9,6)2990(Á%2,4)2958(» cÁZ¨e Á {Â] �f�Ì] ZÅ�Z¼Ìe �ËZ� �YcÁZ¨e ºÅ Z] �Z¼Ìe Á{ ¾ËY Z»Y |Àf�Y{ ZÅ�Z¼Ìe �ËZ� Z] �Y{ ÊÀ 

|Àf�Y|¿ É�Y{ ÊÀ ».ÉZÅ�Z¼Ìe �{ Ã�Z�yZ� �e ½�Á%4,8)301,1¹�³(Á%12)296¹�³(d�¸£�{ Ã�Z�yZ� ®�y ½�Á Á%2,4
)126,3¹�³({Â] �f�Ì] ZÅ�Z¼Ìe�ËZ� �Y.d�¸£ �{ Ä�Ë� ®�y Á �e ½�Á%2,4)90,75Á42¹�³({Â].�¿Z�Y ÄË�ne �{4\Ì¯�e

|Àf§ZË �ËY�§Y ½ÂfmZeÁ�|ÌÅ É{ Á ½ÂfmZe |�Á �ÅZ¯ cZ¨�§ ¹ÂÌ¿Â»M É{ d�¸£ �ËY�§Y Z] ¾¼Ì�Y|� Á ¾¼Ì�Y Zf] |� Ê¸�Y.
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Effect of Foliar application of Diamunium Phosphate on Physiological and Morphological 
characteristics of Tagetes minuta L. 

 

Abstract 
this experiment was done hn shiraz in during the years of 86-87 and investigated the effect of foliar 
application of Diamunium Phosphate with different concentrations on characteristics of medicinal plant of 
Tagetes minuta L.. Diamunium Phosphate increased Physiological and Morphological characteristics 
includes the yield of  essential oil (W/W), chlorophyll content, height, leaf area, number and length of 



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

 

 553

axillary shoots, number of flowers, fresh and dry weight of shoot and root. Plants harvested in the stage of 
full flowering and dried in shade and the yield of essential oil obtained by Clevenger apparatus by method 
of water distillation. The compound of essential oil analysis by GC/MS instrument and the main 
compounds were Z-B-Ocimene (12.09- 7.04%), dihydro tagetone ( 62.57- 74.6 %), Z-tagetone (9.02-
11.2%) and Z-Ocimene (4.58- 1.8%). 
Key words: Tagetes minuta L., Dimunium Phosphate, essential oil. 


