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 �ZÆ] Ä�Ì¼Å ÊËÁ�Y{ ÃZÌ³ �Á~] Ê¿� Ä¿YÂm �] Ê�Ì�ZÀ¤» ½Y|Ì» Á cÂ�Y�§ kYÂ»Y  cY�iY Ê]ZË��Y
)Calendula ifficinalis L.(  

Ä¸/· Êy�� {Z��§Â·
[MÁ|¿ZÌ» |uYÁ Ê»Ô�Y {Y�M ÃZ´�¿Y{ Ê¼¸� cPÌÅ Â��  

�] Ê�Ì�ZÀ¤» ½Y|Ì» Á cÂ�Y�§ kYÂ»Y �iY Ê]ZË��Y �Â�À» Ä] Ä¿Z³Y|m �ËZ»�M Á{ c�Â�] ÊÅZ´�ËZ»�M �ËY�� �{ �ÅÁ�a ¾ËY
¿� Ä¿YÂm |��{ ¶»Z� �ZÆ] Ä�Ì¼Å ÊËÁ�Y{ ÃZÌ³ �Á~] Ê¿� Ä¿YÂm cZÌ�Â�yÄ«Z� µÂ� , Äq Ä�Ë� µÂ� , Ê¿� Ä¿YÂm d��� , Ê

|� Y�mY ÄrÅZÌ³ ®�y ½�Á Á Äq.�{ Ê§{Z�e 0Ô»Z¯ s�� c�Â�] �ËZ»�M4|Ë{�³ Y�mY �Y�°e.\·Z« �{ �Á~] µÁY �ËZ»�M �{
�¨� ¦¸fz» Ê¿Z»� ÉZÅ�Z¼Ìe)T1(,1)T2(,4)T3(,6)T4(Á  8)T5(cÂ�Y�§ kYÂ»Y �� » �{ Ä¬Ì«{KHZ42³ �Y�«|Àf§�.

{Â] �ËZ»�M |ÅZ� Ä¬Ì«{ �¨� �Z¼Ìe.½{Y{ �Y�« Z] �b�25Á ÊËZÀ�Á� ,Êe�Y�u [Â¸�» �ËY�� �{ �Ë|Ë�fa �{ �Z¼Ìe �Å �Y �~]
|Ë{�³ ¹Y|«Y Ê¿� Ä¿YÂm cZÌ�Â�y Ê���] Ä] Êf]Â��.½Y|Ì» {ZnËY ÊËZ¿YÂe Z] ÊËZ]� ¾ÅM �Y �Ì¿ Ê�Ì�ZÀ¤» ½Y|Ì» �ËZ»�M�{

µ{Z » Ê�Ì�ZÀ¤»125Ê¸Ì»�¨� ¶»Z� ¦¸fz» Ê¿Z»� ÉZÅ�Z¼Ìe Á |� Ã{Z¨f�Y Ô�e)D1(,1)D2(,6)D3(,12)D4(,18)D5(
Á24)D6(|¿{Â] Ê�Ì�ZÀ¤» ½Y|Ì» �{ É�Ì³ �Y�« d�Z�.{Â] �ËZ»�M |ÅZ� �«YÁ �{ d�Z� �¨� �Z¼Ìe.ÄË�ne �Y ¶�Zu lËZf¿

»�M ÉZÅ�Z¼Ìe �iY ½{Â] �Y{ ÊÀ » Ã|ÀÅ{ ½Z�¿ ZÅ Ã{Y{ �¿ZË�YÁ{Â] Ä ·Z�» {�Â» cZ¨� ÉÁ� Ê�ËZ.�Á~] dÌ�Z�u �Y Ê¯Zu �»Y ¾ËY
|�Z] Ê» Ê�Ì�ZÀ¤» ½Y|Ì» Á cÂ�Y�§ kYÂ»Y Ä] �ZÆ] Ä�Ì¼Å ÊËÁ�Y{ ÃZÌ³.ÊËÁ�Y{ ÃZÌ³ �Á~] Ê¿� Ä¿YÂm |��{ Ä¯ {Y{ ½Z�¿ ªÌ¬ve

ÉZÅ�Z¼Ìe �{ �ZÆ] Ä�Ì¼ÅT2,T3ÁT4|ÅZ� �Z¼Ìe Ä] d^�¿ \Ìe�e Ä])T1(�Y23/84Ä]01/88,26/92Á82/85 �ËY�§Y
ºË{Â] ½M d§Y |ÅZ� Ä°¸] |�¿ �f�Ì] ZÆÀe Ä¿ Ê¿� Ä¿YÂm |��{ cÂ�Y�§ kYÂ»Y �ÌiPe dve �f�Ì] É�Ì³ �Y�« c|» Z] Ê·Á d§ZË

�Z¼Ìe �{ Ä°Ë�Â�]T5Ä]94/76d§ZË �ÅZ¯.ÄrÅZÌ³ ®�y ½�Á Á Äq Ä«Z� µÂ� , Äq Ä�Ë� µÂ� , Ê¿� Ä¿YÂm d��� ¾ÌÀr¼Å
�{ÉZÅ�Z¼ÌeT2ÁT3�Z¼Ìe �{ �b� Á d§ZË �ËY�§Y É�Y{ ÊÀ » �Â�] |ÅZ� Ä] d^�¿T4�ËY�§Y �Y|¬»�ËY�§Y |ÅZ� Ä] d^�¿

�Z¼Ìe �{ Á {Y|¿ ½Z�¿ É�Y{ ÊÀ »T5|� Ã|Ë{ |ÅZ� Ä] d^�¿ É�Y{ ÊÀ » �ÅZ¯.Ä¯ |� �z�» �Ì¿ Ê�Ì�ZÀ¤» ½Y|Ì» Z] Ä�]Y� �{
�Z¼ÌeD2�» {�Â» cZ¨� ÄÌ¸¯ �{¶»Z� Ä¯ ZÅ�Z¼Ìe �ËZ� Ê·Á d�Y Äf�Y{ |ÅZ� Ä] d^�¿ É�Y{ ÊÀ » �ËY�§Y Ä ·ZD3,D4,D5Á

D6|Àf�Y{ ÃY�¼Å Ä] �Y{ ÊÀ » �ÅZ¯ Ä�Â]�» cZ¨� ÉÁ� |À�Z] Ê».ÉZÅ�Z¼Ìe �{ \Ìe�e Ä] �Á~] Ê¿� Ä¿YÂm |��{ Ä°Ë�Â�]D2,
D3,D4,D5ÁD6|ÅZ� �Z¼Ìe Ä] d^�¿)D1(�Y52/85Ä]41/90,28/83,19/78,62/75Á49/71|Ì��.

Ä»|¬»
Á Ã{Z¨f�Y {�Â» ½�|» Á ÊfÀ� \� �{ Ã|� É�ÁY�§ ZË ¹Zy c�Â� Ä] Ä¯ |Àf�Å É{Z�f«Y ºÆ» ½ZÅZÌ³ �Y ÊËÁ�Y{ ½ZÅZÌ³ Ã�Á�»Y

|¿�Ì³ Ê» �Y�« É�Á Ã�Æ].¿Z�Y Á ZÅ ²¿� �Y Ã{Z¨f�Y ¹|� �] ÊÀ^» Ê¿ZÆm d�Y|Æ] ½Z»�Z� dÌ�ÂÀ¼» ¹Ô�YÁ ®ÌffÀ� ÉZÅ �
d�Y Ã|� ÊËÁ�Y{ ½ZÅZÌ³ �Z¯ Á d�¯ ª¿Á� h�Z] �ÌyY ÉZÅ µZ� �{ Êf À� ÉZÅÁ�Y{ Ê^¿Zm ��YÂ�)31و.({�°¸¼� Ä¯ Zn¿M �Y

Ä¸u�» ÃZÌ³ Ê¿� Ä¿YÂm Ä¸u�» ¾ËY�]ZÀ] , d�Y Äf�]YÁ ½M ÊfyYÂÀ°Ë ¾ÌÀr¼Å Á ½|� �^� |��{ Á ½Y�Ì» Ä] Ê¨Ì¯ Á Ê¼¯ ��¿ �Y
Ä¯ d�Y Ê¼Æ» Á �Z�u|ËZ¼¿ Z¨ËY Ê¼Æ» �¬¿ |Ì·Âe |ÀËY�§ �{ ZÅ ÄrÅZÌ³ [Â¸�» �Y�¬f�Y Z] |¿YÂe Ê»)4.(�Y �ZÆ] Ä�Ì¼Å ÃZÌ³

{�Y{ ÉY Ã{�f�³ ÊËÁ�Y{ Ã{Z¨f�Y Ä¯ d�Y ÊÀ�Z¯ Ã{YÂ¿Zy ÊËÁ�Y{ ½ZÅZÌ³ Ä¸¼m)3.(, Êe�Y�u ÉZÅ�Z¼Ìe Ä¸¼nÀ» Ê¨¸fz» ÉZÅ �Á�
Á ÊËZÌ¼Ì� , Ê°Ë�Ì§...¼Å Á d��� �ËY�§Y dÆm �{d�Y Ê���] Á hv] {�Â» �Á~] Ê¿� Ä¿YÂm |��{ ¾ÌÀr.�Á� ¾ËY �Y Ê°Ë
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|�Z] Ê» cÂ�Y�§ kYÂ»Y �Y Ã{Z¨f�Y ZÅ.¥~u Á �ÅZ¯ Á �~] �Z¼Ìe �{ ZÆÀe Ä¿ Ä°Ë�Â�] ,{�Y{ Ê¿YÁY�§ ÉZÅ{�]�Z¯ cÂ�Y�§ kYÂ»Y
¿�Y{ {�]Z¯ �Ì¿ ½� µZ¬f¿Y Á ®Ìf¿� Ê�|ÀÆ» �{ kYÂ»Y ¾ËY Êfu Ä°¸] ZÆË�Z¼Ì] Á cZ§M|.Z] cÂ�Y�§ kYÂ»Y �Y Ã{Z¨f�Y Z] Ê�ËZ»�M �{

c|�700 KHZ h�Z] ¾ÌÀr¼Å Á Ê¿� Ä¿YÂm d��� �ËY�§Y h�Z] �Z¼Ìe ¾ËY Ä¯ Ã|� ��Y�³ Á Ã{Â¼¿ ¹Y|«Y Är]�e �~] �Z¼Ìe Ä]
�ËY�§Y13Ê·Y16d�Y Ã|Ë{�³ |ÅZ� Ä] d^�¿ Äq Ä�Ë� µÂ� É|��{)8.(�ÅZ¯ Ä] Ê�ÅÁ�a �{30Ê·Y45� �{ É|��{½Z»

d�Y Ã|� Ã�Z�Y cÂ�Y�§ kYÂ»Y Z] �Á~] �Z¼Ìe �Y �a Y� Ê¿� Ä¿YÂm |��{ �ËY�§Y Á Âm �Á~] �{ Ê¿� Ä¿YÂm)9.(�´Ë{ Ê¬Ì¬ve �{
cÂ�Y�§ kYÂ»Y Z] �Á~] �Z¼Ìe �Y �a d�Y Ã|� ¹Zn¿Y �ZÌy Á ¶¨¸§, ½Zn»{Z] �Á~] ÉÁ� �] ½Y�Z°¼Å Á ZÀÌ] ��Âe Ä¯KHZ42

Ê·Y59 , �] �Y Ê¯Zu lËZf¿d�Y |ÅZ� Ä] d^�¿ ZÅ�Z¼Ìe ÉÓZ] �ZÌ�] É�e)2.(�] Ê�Ì�ZÀ¤» ½Y|Ì» �ÌiP5e Ã|� ¹Zn¿Y cZ ·Z�» �f�Ì] �{
d�Y Ã|� |ÌËPe ZÅ ÄrÅZÌ³ |�� Á �Á~] Ê¿� Ä¿YÂm �] ½M �ÌiPe Ã�ËÂ] Ã|¿� ÉZÅ ºf�Ì�)26،5 ،Á7.(É�Ì³ ÄnÌf¿ Ê¬Ì¬ve �{

Ê�Ì�ZÀ¤» ½Y|Ì» �� » �{ Ä¯ Ê»|À³ ÄrÅZÌ³ µÂ� Ä¯|�d�Y Äf§ZË �ËY�§Y Ã{Â])6.(Ä¿Z³Y|m Ê�ËZ»�M �{ �Ì¿ ½Y�Z°¼Å Á Ê§��
|¿Y Ã{�¯ |ÌËPe Y� ¹|À³ Ê¿� Ä¿YÂm cZÌ�Â�y �] Ê�Ì�ZÀ¤» ½Y|Ì» d^j» �ÌiPe,)7.(kYÂ»Y �ÌiPe Ê���] ªÌ¬ve ¾ËY ¹Zn¿Y �Y ¥|Å

» �ZÆ] Ä�Ì¼Å ÊËÁ�Y{ ÃZÌ³�Á~] Ê¿� Ä¿YÂm cZÌ�Â�y �] Ê�Ì�ZÀ¤» ½Y|Ì» Á cÂ�Y�§|�Z] Ê. 

�Á� Á {YÂ» ZÅ  
�] Ê�Ì�ZÀ¤» ½Y|Ì» Á cÂ�Y�§ kYÂ»Y �iY Ê]ZË��Y �Â�À» Ä] Ä¿Z³Y|m �ËZ»�M Á{ c�Â�] ÊÅZ´�ËZ»�M �ËY�� �{ �ÅÁ�a ¾ËY

|� ¹Zn¿Y �ZÆ] Ä�Ì¼Å ÊËÁ�Y{ ÃZÌ³ �Á~] Ê¿� Ä¿YÂm.�{ Ê§{Z�e 0Ô»Z¯ s�� c�Â�] �ËZ»�M4|� ÊuY�� �Y�°e.µZ¼�Y �Y ¶^«
� ÉZÅ�Z¼ÌeºË|� |Ë�¸¯ÂbÌÅ µÂ¸v» �{ ¾f§�³ �Y�« Z] �Á~] ,Ê�Ì�ZÀ¤» Á ÊeÂ10%c|» Ä]10[M Z] Â�f�� �b� Á Ä¬Ì«{

|¿|� Ê¿Â¨�|� ��¬».�¨� ¦¸fz» Ê¿Z»� ÉZÅ�Z¼Ìe \·Z« �{ �Á~] µÁY �ËZ»�M �{)T1(,2)T2(,4)T3(,6)T4(Á  8)T5(Ä¬Ì«{
cÂ�Y�§ kYÂ»Y �� » �{KHZ42ÃZ´f�{ �{Digital ultrasonicµ|»4820�CD|Àf§�³ �Y�«.|ÅZ� Ä¬Ì«{ �¨� �Z¼Ìe

|�Z] Ê» �ËZ»�M.½{Y{ �Y�« Z] �b�25Ê���] Ä] Êf]Â�� Á ÊËZÀ�Á� ,Êe�Y�u [Â¸�» �ËY�� �{ �Ë|Ë�fa �{ �Z¼Ìe �Å �Y �~]
|Ë{�³ ¹Y|«Y Ê¿� Ä¿YÂm cZÌ�Â�y.|� Ã{Z¨f�Y ÊËZ]� ¾ÅM �Y �Ì¿ Ê�Ì�ZÀ¤» ½Y|Ì» �ËZ»�M�{µ{Z » Ê�Ì�ZÀ¤» ½Y|Ì» |¿YÂf] Ä¯

125Ê¿Á�Ì] ��« cZ�z�» Z] ÊËZ]� ¾ÅM �Y ¾ËY�]ZÀ] |À¯ {ZnËY Ô�e Ê¸Ì»mm70Ê¸yY{ ��« ,mm30d»Zz� Ámm10

�¨� ¶»Z� ¦¸fz» Ê¿Z»� ÉZÅ�Z¼Ìe Á |� Ã{Z¨f�Y)D1(,1)D2(,6)D3(,12)D4(,18)D5(Á24)D6(�{ É�Ì³ �Y�« d�Z�
ZÀ¤» ½Y|Ì»{Â] Ê�Ì�.d�Y �ËZ»�M |ÅZ� �«YÁ �{ d�Z� �¨� �Z¼Ìe.ÉZÅ Äf�{ Ä] �Á~] �b�25c|» Ä] Á Ã|� ºÌ�¬e ÊËZe4

{Â� ¾Ì»Ze Ê¿� Ä¿YÂm |ÀËY�§ ÉY�] ZÆ¿M �ZÌ¿ {�Â» d]Â�� Ze Ã{Y{ �Y�« [M �{ d�Z�.~£Z¯ ¶yY{ �{ Y� �Á~] Ä¸u�» ¾ËY �Y | ]
{ Á Ã|� ºy Ê§Z� ~£Z¯ Á Ã{Y{ �Y�« Ê§Z�{�Ì³ Ê» �Y�« Z]� ¾ÅM ¶yY{ �.\�« Ä¯ {Â� Ê» Ã{Y{ �Y�« ½YÂÌ· ÉÁ� É�Â� Z]� ¾ÅM

|�Z] ¾ÌËZa d¼� Ä] ½M [ÂÀm \�« Á ÓZ] d¼� Ä] ½M µZ¼�.ºÅ �Y ZÅZ]� ¾ÅM Ä¸�Z§30{Â] �f¼Ìf¿Z�.½Z»� c|» µZ¼�Y �Y �a
Á ¶¬fÀ» �Ë|Ë�fa Ä] Á k�Zy Z]� ¾ÅM �Y Ê§Z� ~£Z¯ �Z¼Ìe �Å ÉY�] ¹�ÓÊËÁ�Y{ ÃZÌ³ �Á~] Ê¿� Ä¿YÂm cZÌ�Â�y Ê���] Ä]

|� ÄfyY{�a.Ã�Á{ ®Ë Ê� �{10�Y �f�Ì] ZÆ¿M Äq Ä�Ë� µÂ� Ä¯ Ã{� Ä¿YÂm ÉZÅ�~] �Á� �Å , Ã�Á�2��Z¼� {Â] �f» Ê¸Ì»
|� É�Ì³ Ã�Y|¿Y ZÆ¿M Äq Ä«Z� Á Äq Ä�Ë� µÂ� , Ê¿� Ä¿YÂm d��� , Ê¿� ½YÂm |��{ Á |Ë{�³.d�|] ÉZÅ Ã{Y{Z] Ã|»M

�Y�§Y ¹�¿ �Y Ã{Z¨f�Ymstatc d§�³ ¹Zn¿Y ¾°¿Y{ ½Â»�M ��Âe ZÅ ¾Ì´¿ZÌ» Ä�ËZ¬» Á |¿|� �¿ZË�YÁ ÄË�ne. 

hv] Á lËZf¿  
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|�Z] Ê» Ä ·Z�» {�Â» cZ¨� ÉÁ� Ê�ËZ»�M ÉZÅ�Z¼Ìe �iY ½{Â] �Y{ ÊÀ » Ã|ÀÅ{ ½Z�¿ ZÅ Ã{Y{ �¿ZË�YÁ ÄË�ne �Y ¶�Zu lËZf¿.Ä¯
Z�u �Y Ê¯Zu �»Y ¾ËYd�Y Ê�Ì�ZÀ¤» ½Y|Ì» Á cÂ�Y�§ kYÂ»Y Ä] �ZÆ] Ä�Ì¼Å ÊËÁ�Y{ ÃZÌ³ �Á~] dÌ�.|��{ Ä¯ {Y{ ½Z�¿ ªÌ¬ve

ÉZÅ�Z¼Ìe �{ �ZÆ] Ä�Ì¼Å ÊËÁ�Y{ ÃZÌ³ �Á~] Ê¿� Ä¿YÂmT2,T3ÁT4|ÅZ� �Z¼Ìe Ä] d^�¿ \Ìe�e Ä])T1(�Y23/84Ä]01/88,
26/92Á82/85 ³ �Y�« c|» Z] Ê·Á d§ZË �ËY�§Y|�¿ �f�Ì] ZÆÀe Ä¿ Ê¿� Ä¿YÂm |��{ cÂ�Y�§ kYÂ»Y �ÌiPe dve �f�Ì] É�Ì

�Z¼Ìe �{ Ä°Ë�Â�] ºË{Â] ½M �ÅZ¯ |ÅZ� Ä°¸]T5Ä]94/76d§ZË �ÅZ¯)µÁ|m1 .(Äq Ä�Ë� µÂ� , Ê¿� Ä¿YÂm d��� ¾ÌÀr¼Å
ÉZÅ�Z¼Ìe �{ ÄrÅZÌ³ ®�y ½�Á Á Äq Ä«Z� µÂ� ,T2ÁT3�Y{ ÊÀ » �Â�] |ÅZ� Ä] d^�¿�Z¼Ìe �{ �b� Á d§ZË �ËY�§Y É

T4�ËY�§Y �Y|¬»�Z¼Ìe �{ Á {Y|¿ ½Z�¿ É�Y{ ÊÀ » �ËY�§Y |ÅZ� Ä] d^�¿T5|� Ã|Ë{ |ÅZ� Ä] d^�¿ É�Y{ ÊÀ » �ÅZ¯)µÁ|m
1.(�Z¼Ìe Ä¯ |� �z�» �Ì¿ Ê�Ì�ZÀ¤» ½Y|Ì» Z] Ä�]Y� �{D2|ÅZ� Ä] d^�¿ É�Y{ ÊÀ » �ËY�§Y Ä ·Z�» {�Â» cZ¨� ÄÌ¸¯ �{
Y{¶»Z� Ä¯ ZÅ�Z¼Ìe �ËZ� Ê·Á d�Y Äf�D3,D4,D5ÁD6ÃY�¼Å Ä] �Y{ ÊÀ » �ÅZ¯ Ä�Â]�» cZ¨� ÉÁ� |À�Z] Ê»

|Àf�Y{)µÁ|m2.(ÉZÅ�Z¼Ìe �{ \Ìe�e Ä] �Á~] Ê¿� Ä¿YÂm |��{ Ä°Ë�Â�]D2,D3,D4,D5ÁD6|ÅZ� �Z¼Ìe Ä] d^�¿)D1(
�Y52/85Ä]41/90,28/83,19/78,62/75Á49/71|Ì��)µÁ|m2.( 

µÁ|m 1-�ZÆ] Ä�Ì¼Å �Á~] Ê¿� Ä¿YÂm cZÌ�Â�y ÉÁ� �] cÂ�Y�§ kYÂ»Y �ÌiPe ¾Ì´¿ZÌ» Ä�ËZ¬»

cZ¨�  

½Z»� c|»  

cÂ�Y�§ kYÂ»Y Z] �Z¼Ìe   

 Ä¿YÂm |��{

Ê¿�  
 Ä¿YÂm d���

Ê¿�  

 Ä�Ë� µÂ�

 Äq  

)cm(  

Äq Ä«Z� µÂ�  

)cm(  

 ®�y ½�Á

ÄrÅZÌ³  

)g( 

T1  84/23 c 9/24 c  5/87 d  4/66 d  0/069 c  

T2  88/01 b  9/93 b  6/31 b  5/02 b  0/074 b  

T3  92/26 a  10/75 a  6/81 a  5/43 a  0/088 a  

 T4  85/82c  9/41 c  6/03 c  4/79 c  0/070 c  

T5  76/94 d  8/58 d  5/44 e  4/32 e  0/064 d  

|Àf�Å �Y{ ÊÀ » É�Z»M ¥ÔfyY  �´¿Z�¿ ½Âf� �Å �{ Ä]Z�» �Ì£ ¥Á�u.   

µÁ|m 2-Ä�ËZ¬»�ZÆ] Ä�Ì¼Å �Á~] Ê¿� Ä¿YÂm cZÌ�Â�y ÉÁ� �] Ê�Ì�ZÀ¤» ½Y|Ì» �ÌiPe ¾Ì´¿ZÌ»

cZ¨�  

½Z»� c|» 

 ½Y|Ì»  Z] �Z¼Ìe 
Ê�Ì�ZÀ¤»  

 Ä¿YÂm |��{

Ê¿�  
 Ä¿YÂm d���

Ê¿�  
 Ä�Ë� µÂ�

 Äq  

)cm(  

Äq Ä«Z� µÂ�  

)cm(  

 ®�y ½�Á

ÄrÅZÌ³  

)g( 

D1  85/52 b  9/12 b  5/68 b  4/75 b  0.067 b  

D2  90/41 a  9/63 a 6/01 a  4/96 a  0/071 a  
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D3  82/28 b  8/77 c  5/41 b  4/46 c   0/064 c  

D4  78/19 c  8/35 d  4/58 c  3/81 c   0/061 d   

D5  75/62 d   8/04 e  4/43 c   3/69 d   0/059 d  

D6  71/49 e  7/61 f  4/26 d  3/52 e  0/055 e  

|Àf�Å �Y{ ÊÀ » É�Z»M ¥ÔfyY  �´¿Z�¿ ½Âf� �Å �{ Ä]Z�» �Ì£ ¥Á�u.   

  

�]ZÀ»  

1�� , Ê´Ì] |Ì»Y.1386.ÊËÁ�Y{ ½ZÅZÌ³ É�ÁM�§ Á |Ì·Âe.ÉÂ�� �|« ½Zf�M cY�Z�f¿Y. 

2� ¥ ,ZÀÌ].¹ ,Ã{Y� ÊËZ«M Á M ,ÊËZ�� ,.1387.½|Ë�Àe Ê°Ë�Â·Â§�Â» Á Ê°Ë�Â·ÂË�Ì§ |ÀËM�§ �] cÂ� ©Â§Z» kYÂ»Y �ÌiPe Ê���]
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Evaluate the effect of ultrasound waves and magnetic field on seeds germination in 
Marygold(Calendula officinalis) 

Farshad Sorkhy lalelo 
 
Abstract 
This survey , under laboratory condition has been done in ٢ separate experiments in order to evaluate the 
effect of ultra sound waves and magnetic field on germination propensities in Marygold(Calendula 
officinalis) , that includes characteristics of growing germination , speed of growing , length of rootlet  and 
dry weight  of plant we had done this survey . This test has been done completely in random method in ̊   
replicate. In first experiment, seeds subjected to ultrasound waves of 42 KHz in different zero time ranges 
(T1), 1(T2), 6(T3), 12(T4) and 18(T5) in minutes. Zero minded range was the evident of experiment. Then 
by putting 25 seeds of each treatment in pteridish in desirable temperature, light and moisture, to try to 



½Y�ËY Ê¿Z^£Z] ¹Â¸� Ã�´À¯ ¾Ì¼���22Ze25ÃZ»�Ìe1388½ÔÌ³ ÃZ´�¿Y{ ,ÊËÁ�Y{ ½ZÅZÌ³��f�Âa 

 

 ١١٦٥

analyze the characteristics of germination .In magnetic field, also used magnets with the ability to make 
magnetic field that is equal with 125 MT. And different time treatment that consists of 
zero(D1),١(D2),̌(D3),١٢(D4),١٨(D5)and٢̊(D6) hours showed the time of being in magnetic field zero hour 
treatment was the evidence of experiment . The result of analyzing the variance of data shows that the 
effects of experimental treatment as the subjected cases are meaningful. This can come to this conduction 
that seed are very sensitive to magnetic field and ultra sound waves. Research shows that the percent of 
growing germination in Marygold (Calendula officinalis) according to the evidence treatment (T1) has 
increased from ٨̊̄٢٣ to  88.01 , 92.26 and 85.82 but  putting  them in front  of ultra sound waves not only 
the speed   
Key words:ultrasound waves,magnetic field ,seed,germination , Marygold 


