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�yZ� Á Ê°Ë�Â·Â§�Â» cZÌ�Â�y ,µÂ�v» {�°¸¼� �] ¶»Z¯ ÉZÅ{Â¯ Ê�Za µÂ¸v»�ÌiZe |�� ÉZÅ
 �ZÆ] Ä�Ì¼Å ÊËÁ�Y{ ÃZÌ³ )L. Calendula officinalis(  

Ê»Z»Y |Ì �)1(É|À¼�¿Y{ ¾ÌÅZ� |¼v» ,)1(Êf�{ |Ìn» ,)2(Ê¬Ì¸y Ã|ÌuÁ Á)1(
1��Y{ ½ZÅZÌ³ É�ÁY�§ Á |Ì·Âe Ê�ZÀ��Z¯ ½ZËÂn�¿Y{  ½Y�ËY , |Æ�» , ÉÂ�� ½Z�Y�y É��ÁZ�¯ {ZÆm Ê·Z� ��Â»M �¼fn» , �� » Á ÊËÁ2�  

½Y�ËY , |Æ�» , ÉÂ�� ½Z�Y�y Ê Ì^� �]ZÀ» Á É��ÁZ�¯ cZ¬Ì¬ve �¯�» Ê¼¸� dXÌÅÂ��  

ÊËÁ�Y{ ÃZÌ³ Ê°Ë�Â·ÂË�Ì§ Á Ê°Ë�Â·Â§�Â» cZ¨� , µÂ�v» {�°¸¼� �] ¶»Z¯ ÉZÅ{Â¯ Ê�Za µÂ¸v» �ÌiZe �ÅÁ�a ¾ËY �{
¼Å�ZÆ] Ä�Ì)calendula officinalis(�Z¼Ìe Ä� Z] Ê§{Z�e ¶»Z¯ ÉZÅ ­Â¸] \·Z« �{d§�³ �Y�« Ê���] {�Á �Y�°e Ä� Á.�Z¼Ìe

�¨� ¶»Z� ¶»Z¯ ÉZÅ{Â¯ Ê�Za µÂ¸v» ¦¸fz» sÂ�� ¶»Z� �ËZ»�M ÉZÅ)|ÅZ�(, ml.ha-11000Á ml.ha-12000{Â].Ê�Za µÂ¸v»
Ä¸u�» Ä� �{)Z¬f¿Y �Y | ] Äf¨Å Á{½M �Y | ] Äf¨Å Á{ Á ÊÅ|¸³ Ä¸u�» , Ê¸�Y ¾Ì»� Ä] ZÅ ÄrÅZÌ³ µ(�Å ZÅ c�¯ Á |Ë{�³ ¹Zn¿Y

|¿|� Ê» É�ZÌ]M Êf�¿ c�Â�] Á Äf¨Å.�Z¨e�Y , ±�] t�� Á {Y| e ¶»Z� Ê°Ë�Â·Â§�Â» ¦¸fz» cZ¨� �ËZ»�M c|» µÂ� �{
�yZ� Êy�] Á �~] {�°¸¼� , ZÆ¸³ ®�y ½�Á Á �e ½�Á , ¶³ {Y| e , Ä«Z�Ê^�¿ |�� d��� �Ì�¿ |�� ÉZÅ)RGR(,

±�] t�� �yZ�)LAI(±�] t�� d^�¿ ,)LAR(±�] Ã�ËÁ t�� ,)SLA(�f» ¶Ì§�¸¯ {|� �Ì¿ Á)SPAD(É�Ì³ Ã�Y|¿Y
|¿|�.É�Y{ ÊÀ » �ÌiZe Ê�Za µÂ¸v» ZÅ�Z¼Ìe {Y{ ½Z�¿ lËZf¿) P>0.05 (Á �~] ½Y�Ì» , ¶³ ®�y ½�Á Á �e ½�Á {�°¸¼� �]

{ ¶³{Y| e|Àf�Y.�Z¼Ìe �{ ÄeÂ] �Å �{ ¶³ {Y| e �j¯Y|u ml.ha-12000¾Ì´¿ZÌ» Z]98½Y�Ì» Ä] ½M ¶«Y|u Á {|�7/41|ÅZ� �Z¼Ìe �{
|Ë{�³ ¶�Zu.|�� ÉZÅ �yZ� {Y{ ½Z�¿ ¾ÌÀr¼Å lËZf¿RGR , LAR ,LAIÁ SLA ÉZÅ�Z¼Ìe �ÌiZe dve É�Y{ ÊÀ » �Â�]

|Àf§�³ �Y�« Ê�Za µÂ¸v». .ËZf¿ �Z�Y �]h�Z] Ä¯ ­Zy Á [M �{ ÊËZÌ¼Ì� ¶»YÂ� �¼ne �Y |¿YÂe Ê» �ËZ» ÉZÅ{Â¯ {�]�Z¯ ¶�Zu l
{�¯ É�Ì³Â¸m {Â� Ê» ÊËÁ�Y{ ½ZÅZÌ³ �{ Ê°Ì·Â]Zf» cY�ÌÌ¤e Á ÊÅZÌ³ dÌ»Â¼�» {ZnËY.

Ä»|¬»:
Ì]Y|e |À»�ZÌ¿ Ê°Ì·Â]Zf» Á ÊËZÌ¼Ì�ÂÌ] , Ê°Ë�Â·ÂË�Ì§ �Zy �ËY�� ¶Ì·{ Ä] ÊËÁ�Y{ ½ZÅZÌ³ ��Á�a Á d�¯Ê» Ê�Y�� Ã�ËÁ �

{�¯ Ã{Z¨f�Y ¹Â��» �Á� Ä] ZÅ Ã{ZÆ¿ �Y ½YÂe Ê¼¿ Á |�Z].�Á� �{ ÊËZÅ dË{Á|v» |ËZ] ­Zy �Y|ËZa É�Ìz¸�Zu ÉY�] Ê§�� �Y
{Â� µZ¼�Y ÃZÌ³ Á [M , ­Zy Äy�q �{ ÊËY~£��ZÀ� µZ¬f¿Y.Ê�Za µÂ¸v» , ÃZÌ³ Ä] É~¤» ��ZÀ� µZ¬f¿Y ¾ËÂ¿ ÉZÅ �Á� �Y Ê°Ë

Å {Â¯ Z]|À¯ Ê» É�Ì³Â¸m ­Zy �{ dÌ¼� �Á�] Á Ã|¿Z» Zn] ÊËY~£ ��ZÀ� �¼ne �Y {�°¸¼� �ËY�§Y�] ÃÁÔ� Ä¯ d�Y ¶»Z¯ ÉZ
)½Y�Z°¼Å Á É�Ì�¿1384.(ÊËÁ�Y{ ½ZÅZÌ³ �ZÌ¿ {�Â» ÊËY~£ {YÂ» Á ��ZÀ� ÉÁZu {Â� Ê» Ã|Ì»Z¿ \¯�» ÉZÅ{Â¯ Ä¯ ZÅ {Â¯ ¾ËY

É�Zne ¾ËÁZÀ� dve ZÆ¿M �Y Êy�] Ã�Á�»Y Ä¯ d�Y�¯Z»Á�³M)Agromax(�°Ë�e�a ,)Peretrix(�°§Z¯� ,)Reh-

ka-phos(�Ôa É�eÂ¿ Á)Nutriplus(d�Y lËY�), Ê´Ì] |Ì»Y b1384.(�Á� Ä] É~¤» ��ZÀ� µZ¬f¿Y �ÌiZe �ÅÁ�a �{ ¾ËY Y~·
³ �Y�« Ê]ZË��Y {�Â» �ZÆ] Ä�Ì¼Å ÊËÁ�Y{ ÃZÌ³ Â¼¿ Á |�� �] ¶»Z¯ ÉZÅ {Â¯ Ê�Za µÂ¸v»d§�.

Ê¼¸� ¹Z¿ Z] �ZÆ] Ä�Ì¼ÅL. Calendula officinalisÄ·Z�°Ë Á Ê¨¸� ÊÅZÌ³Ã�Ìe �Y AsteracaeaZ] Á�ËÁ� Ã�Á{ µÂ�210
�200�Á�d�Y.½Âr¼Å É|À¼���Y Ã�iÂ» {YÂ» ÉY�Y{ ÃZÌ³ ¾ËY|ÌWÂ¿ÁÔ§,�ÔÌ�Â»,|ÌWÂÀeÁ�Z¯Á ®Ë�Â¿Ó |Ì�Y �f�Y ,�¿Z�Y

|�Z] Ê»)Ê´Ì] |Ì»Y,a 1384(½Z»�{ �{ Ä¯Ê³{�Z»�� ,ZÅ Ê´fyÂ� Á ZÅ ºy�,c�Â� ÉZÅ �Âm Á Z»�³YÁ½Ây �Z�§ �ÅZ¯
Á½Ây µÁ�f�¸¯{�Y{ {�]�Z¯.ÉÁZu ÃZÌ³ ¾ËY Ä¿Y{18Ze22¶»Z� Ä¯ |�Z] Ê» ¾£Á� |��{50Ze60[�q |Ì�Y |��{18ÄÀ]�¯
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)C18:3(Á28Ze30d�Y Ä¯Á�¿Â¯�Ì£ ®ÌX·ÂXÌ· |Ì�Y |��{)Martin & Deo 2000.(�ZÆ] Ä�Ì¼ÅdÌ¼ÅY É�Z�Á�Y{ �ËZÀ� �{
{�Y{ Ê¿YÁY�§ÁÉZÅÁ�Y{ ÃZÌ³ ¾ËY Ã�iR» {YÂ» �Y ��Zu µZu �{{{�³ Ê» ÄÌÆe É|À¼���Y.

ZÅ �Á� Á {YÂ»  
|� ¹Zn¿Y �Y�°e Ä� Á �Z¼Ìe Ä� Z] Ê§{Z�e 0Ô»Z¯ ÉZÅ ­Â¸] s�� \·Z« �{ �ÅÁ�a ¾ËY.½ZfaZ¯ �¯ o�Z« ��Âe Y|f]Y �Á~]

02/0|Ë{�³ LZ�¿ µ�fÀ¯ dve Ä¿Zz¸³ �{ �b� Á ÊËY{�|À³ |��{.ZÅ ÄeÂ]½Z»� �{6�4³�]ÊÄ]¶¬fÀ» Ê¸�Y ¾Ì»�|¿|�.]¾Ë|
ZÆeÔa �Â�À»ÊËÄ]{Z ]Y 3×2|� Ã{Z»MÁ�Z§ c�Â�] Á �f».¦Ë{� ÉÁ� �] ½ZÅZÌ³ Ä¸�Z§¦Ë{� ¾Ì] Á50�f» Êf¿Z�{Â].

�Y �a�Å d�Z¯7É�ZÌ]M �Z^°Ë �Á�|� Ê» ¹Zn¿YZÅ d^«Y�» �ËZ� s�� ÉY�mY µÂ� �{Á|À¿Z»��Å ÉZÆ¨¸� ¾ÌmÁµYÁ� ª^�
ÊËÁ�Y{ ½ZÅZÌ³ d�Y��¹Zn¿Y|�.

|ÅZ� ¶»Z���¿ {�Â» ZÅ�Z¼Ìe){Â¯ ½{Á�§Y ½Á|](Ã|� ÄÌ�Âe �{ ¦�¿ ,)ml1000(Ã|� ÄÌ�Âe �{ Á)ml2000({Â].µÂ¸v»
{ �{ Ê�ZaÊÅ|¸³ �Z£M ÊÀ Ë Ä¸u�» Á)50, DAP = 590 GDD = (d§�³ c�Â� ½M �Y �a Äf¨Å Ä� Á .ÉY�mY µÂ� �{

±�] t�� Á {Y| e |À¿Z» ÃZÌ³ Ê°Ë�Â·ÂË�Ì§ Á Ê°Ë�Â·�Â§�» ¦¸fz» cZ¨� �ËZ»�M)ÃZ´f�{ �Y Ã{Z¨f�Y Z]leaf area meter(,
|�� d��� , �~] Á ¶³ ®�y ½�Á Á �e ½�Á , Ä«Z� �Z¨e�YÊ^�¿)RGR(�·Zy [~m d��� ,)NAR(t�� �yZ� ,

±�])LAI(±�] t�� d^�¿,)LAR(±�] Ã�ËÁ t�� ,)SLA(ÃZ´f�{ �Y Ã{Z¨f�Y Z] ¶Ì§Á�¸¯ ½Y�Ì» ÁMinolta)µ|»
 (SPAD - 502 |� É�Ì³ Ã�Y|¿Y.

�Y�§Y ¹�¿ �Y Ã{Z¨f�Y Z] ZÅ Ã{Y{ �¿ZË�YÁ �Ì·Z¿M SAS] ZÅ ¾Ì´¿ZÌ» ÄÌ�Z¬» Á�{ ¾°¿Y{ ÄÀ»Y{ |Àq ½Â»�M �Y Ã{Z¨f�Y Z
lÀa t�� |��{ �Y�§Y ¹�¿ Ä¸Ì�Á Ä] ZÅ�Y{Â¼¿ º�� ,Excel�Y�§Y ¹�¿ Z] ÃZÌ³ {�°¸¼� Á |�� ÉZÅ �yZ� Á µ|» ¾Ë�fÆ] ¾ÌÌ eÁ 

Curve Expertd§�³ c�Â�.

hv] Á lËZf¿  
Å�Z¼Ìe Ä¯ {Y{ ½Z�¿ s�� É�Z»M ÄË�ne �Y ¶�Zu lËZf¿, �~] ½�Á , ¶³ ®�y ½�Á Á �e ½�Á �] ¶»Z¯ µÂ¸v» ¦¸fz» ÉZ

|�¿ Ã|ÅZ�» ¶Ì§Á�¸¯ ½Y�Ì» �] É�Y{ ÊÀ » �iY Z»Y |Àf�Y{ |��{ lÀa t�� �{ É�Y{ ÊÀ » cY�iY ±�] t�� Á ¶³{Y| e.¾Ì´¿ZÌ»
�Z¼Ìe �{ ÄeÂ] �Å�{ ¶³{Y| e ¾Ë�f�Ì])1�ml.ha2000(µ{Z » ¶»Z¯ ÉZÅ{Â¯98½M ¾Ë�f¼¯ Á {|�, |ÅZ� �Z¼Ìe �{7/41{|�

|»M d�|].
 µÁ|m1 –�ZÆ] Ä�Ì¼Å ÊËÁ�Y{ ÃZÌ³ {�°¸¼� Á |�� �] Ê�Za µÂ¸v» �iY ¾Ì´¿ZÌ» Ä�ËZ¬»    

  

 �Z¼Ìe

�ËZ»�M  

¶³ {Y| e  

{|�  

 �Z¨e�Y

ÃZÌ³  

Cm  

 t��

±�]  

Cm2 

 �e ½�Á

¶³  

Kg.ha-

1 

 ½�Á

¶³ ®�y  

Kg.ha-

1  

�~] ½�Á  

Kg.ha-

1 

  

¶Ì§�¸¯  

|ÅZ�  c 41,7 b37,7  b276 b2266  a226  c336  a42,7  

1� ml.ha 
1000  

b60,1 ab38,2 ab453  a2450  a245  b417  a45,1  
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1� ml.ha 
2000  

 a98  a44,2 a509  a2452 a245  a450 a42,4  

†         ] ½Âf��Å �{M �Z�Y �] |Àf�Å Ä]Z�» ¥Á�u ÉY�Y{ Ä¯ ÊËZÅ�Z¼Ìe ¾Ì��{ ¾°¿Y{ ½Â»t��5%{ÂmÁ É�Y{ ÊÀ » ¥ÔfyY{�Y|¿

Ê�Za µÂ¸v» ¦¸fz» sÂ�� ¾Ì] Ä¯ |¿{Y{ ½Z�¿ ZÅ�Z¼Ìe ¾Ì´¿ZÌ» Ä�ËZ¬»)¶»Z¯ �{ ZË Á ¦�¿(¶³ ®�y ½�Á Á �e ½�Á ��¿ �Y
{�Y|¿ {ÂmÁ É�Y{ ÊÀ » ¥ÔfyY �ZÆ] Ä�Ì¼Å.t�� �{ É�Y{ ÊÀ » ¥ÔfyY �~] ®�y ½�Á ¾Ì] Z»Y5|Ë{�³ Ã|ÅZ�» |��{

Z¼Ìe �{ �~] ®�y ½�Á ½�f�Ì] Ä°Ë�Â�]�1�ml.ha2000)1�kg.ha450(ÉZÅ�Z¼Ìe �{ \Ìe�e Ä] ½M �Y | ] Á1�ml.ha1000) kg.ha-

1417(|ÅZ� Á) kg.ha-1336(|»M d�|].
�ZÆ] Ä�Ì¼Å ¶³ ®�y ½�Á Ä] �e ½�Á d^�¿ , ¶�Zu ÉZÅ Ã{Y{ Ê���] �Z�Y �]±�^�Z¯ ÃY�¼Å Ä]10Ä]1|»M d�|].¾Ì ¿́ZÌ»

�Â·Â§�Â» ÉZÅ�f»Y�Za¶³ {�°¸¼� ¾Ë�f�Ì] , {Y{ ½Z�¿ Ã|� É�Ì³ Ã�Y|¿Y Ê°Ë)¶³ {Y| e(Ê�Za µÂ¸v» ÉÓZ] t�� �{ ÃZÌ³ �Z¨e�Y Á
Z]36�Z¨e�YÁ ÄeÂ] �{ ¶³44Á �f» Êf¿Z�87d�¯ �Y �a �Á�)DAP(|�� �Á� Äm�{ Á)GDD(1127±�] t�� �j¯Y|u Á
�{95= DAPÁ1270=GDD|»M d�|].^Àf�Y ¶�Zu lËZf¿ �YÉZÅ ±�] ÉÁ� �] ¶»Z¯ ÉZÅ{Â¯ Ê�Za µÂ¸v» {Â� Ê» �Z

Ê�Z¿ ��f�Y {ZnËY �¿Z» ,��ZÀ��fÆ] [~m ¾¼� {Â� Ê» h�Z] |�Z] Ê» �Ì¿ Êv��e ÉZÅ ­�¯ |mYÁ Ä¯ �ZÆ] Ä�Ì¼Å Ã{�f�³
{Â� ºÅY�§ ÄÀÌÆ] µÂ�v» |Ì·Âe ÉY�] ÄÀÌ»� 0ZfËZÆ¿ Á Ã|� ÃZÌ³ �{ É~¤» {YÂ» {Â^¼¯�Y.¼m �Y ¾Ì¬¬v» Êy�] lËZf¿Á É�Ë�� Ä¸

½Y�Z°¼Å)1387,1386(Á Ã|� sÔ�Y ½ZvË� Á Ä¿Â]Z] {�Â» �{ Ateyeh½Y�Z°¼Å Á)2002(�ÌiZe |ËR» ,�ZÆ] Ä�Ì¼Å {�Â» �{
d�Y Ê�Za µÂ¸v» ªË�� �Y ÊËÁ�Y{ ½ZÅZÌ³ É~¤» {YÂ» ¾Ì»Ze d^j».

|¿YÂe Ê» ¶»Z¯ ÉZÅ{Â¯ Ê�Za µÂ¸v» {�]�Z¯ ¶�Zu lËZf¿ �Ì¼m �Z�Y �]{Â^Æ] Y� �ZÆ] Ä�Ì¼Å ÊËÁ�Y{ ÃZÌ³ |�� d���
Á ­Zy �{ ÊËZÌ¼Ì� ¶»YÂ� �¼ne �Y ½YÂe Ê» Ê·Â¸v» ÉZÅ{Â¯ {�]�Z¯Z] ¾ÌÀr¼Å , {Â� ½M µÂ�v» {�°¸¼� �ËY�§Y h�Z] Á |�z]

{�¯ É�Ì³Â¸m {Â� Ê» ÊËÁ�Y{ ½ZÅZÌ³ �{ Ê°Ì·Â]Zf» cY�ÌÌ¤e Á ÊÅZÌ³ dÌ»Â¼�» {ZnËY h�Z] Ä¯ [M.

�]ZÀ»  

1�|Ì»Y� , Ê´Ì].,a1384.µÁY |¸m , ÊËÁ�Y{ ½ZÅZÌ³ É�ÁY�§ Á |Ì·Âe.��¿ Ä] cY�Z�f¿Y.347Äv¨�.  

2�� , Ê´Ì] |Ì»Y.,b1384.¹Á{ |¸m , ÊËÁ�Y{ ½ZÅZÌ³ É�ÁY�§ Á |Ì·Âe.��¿ Ä] cY�Z�f¿Y.438Äv¨�.  
3�¹ , É�Ë��.Ê¿Z£Z] , ¹ ,.ÊWÁ�M , s Á ½ZË�°· , Y ,.,1386.Z¬» �ÌiZe Ê���]Ê»�Á Ê�Za µÂ¸v»Á d�Âb¼¯ Ê»�Á �Ë{

½ZvË� Ã�iÂ» {YÂ» ½Y�Ì» Á ®Ë�Â·Â§�Â» cZ¨� �] �YÁOsimum basilicum L.É��ÁZ�¯ �ËZÀ� Á ¹Â¸� Ä¸n» ,.
21)2: (41–53

4–¹ , É�Ë��.Ê¿YÂ�� , ¥ ,.�ZÌy Ã{Y� ¾�u , ¹ ,.Êf¼ ¿ , s Á ½ZË�°· , Y ,.,1387.ZeÊ»�Á ¦¸fz» sÂ�� �Ìi
Ê¿Z¼·M Ä¿Â]Z] �¿Z�Y ½Y�Ì» Á ®Ë�Â·Â§�Â» cZÌ�Â�y�] É�ZÌ]M Á d�Âb¼¯Matricaria recutita.Á Ê¼¸� Ä»ZÀ¸�§

½Y�ËY�� » Á ÊËÁ�Y{ ½ZÅZÌ³ cZ¬Ì¬ve Ê�ÅÁ�a)1(24:82�93
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Effect of Foliar application of complete Fertitizers on yield, morphological characteristics and Growth 

index of pot marigad (Calendula officianalis L.) 

 

S. Emami 1  , SH. Daneshmandi  , M. Dashti  , & V. Khalighi  

Abstract 

     This study was unducted to inverstigate the effect of foliar application of complete fertilizer on seed 
and flawer yield and also morphological and physiological characteristics of pot marigold (Calendula 
officinalis L.).the treatments were three levels of fuliar application ot 0(control),   1000 ml.ha-1 and 2000 

ml.ha-1 in randomized completed block (RCBD) design wilt three replications. Liquid fertilizers was 
sprayed in three stages (2 weeks ofter transplanting , flowering proid and two weeks ofter flowering 
period) type of data colleoted were including: plant height , number of leaves , leaves area , number of 
flowers , fresh and dry weight of flowers , seed yield and some growth index such as RGR , SLA , LAI 
and SPAD. The results indicadated that foliar application had significant effects (P< 0.05) on number of 
flowers , fresh and dry flower weight and seed weight the highest number of flowers was 98 per plant 
comparing 41.7 in control treatment. Results also showed that RGR , LAR , LAI and SLA significantly 
were offected by fertilizer spraying. Application of liquid fertilizer can inhibited accumulation of chemical 
facturs in water and soil inducing plant toxieity and metabolic changes in medicinad plants.    
Key word: Calendula officinalis , foliar application , flower & seed yield , growth index 


