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Ê¸¨¸§ �ZÀ ¿ ÊËÁ�Y{ ÃZÌ³ �¿Z�Y Á {�°¸¼� ÉÁ� �] º¯Y�e Á É�Z¯ LZ�¿ xË�Ze �ÌiZe  
  

�f¯{ Ê¬Å{ ÊÀÌ»Y |Ìn»)1(Ê]ÔÌ§ Ô» �f¯{,)2(
Y �  ,|ÅZ� ÃZ´�¿Y{ ÊËÁ�Y{ ½ZÅZÌ³ cZ¬Ì¬ve �¯�» Á É��ÁZ�¯ Ã|°�¿Y{ �ZË{Zf�Y 2�ÉÂ�� ½Z�Y�y ÊËY~£ �ËZÀ�Á ¹Â¸� Ã|°�ÅÁ�a Ê¼¸� cZÌÅ  

�ZÀ ¿ (Mentha piperita ) Ä]Z�Â¿ Á ÊËY~£ , ÊËÁ�Y{ �ËZÀ� �{ ÉY Ã{�f�³ ¥�Z�» {�Y{ É�Z�.¾Ë�e ¥��» �a �ZÀ ¿ �¿Z�Y
d�ZÌ¿{ �{ �¿Z�Y.�Ze Á{LZ�¿ c�Â� Ä] d�¯ xË 5 Á d�Æ Ë̂{�Y5Á {Y{�»3º¯Y�e)¦Ë{� �{ ÄeÂ] Ä¸�Z§(20×50,30×50

Á40×50 d¸Ìb�Y �ËZ»�M �{ Ê¸¨¸§ �ZÀ ¿ �¿Z�Y ½Y�Ì» Á {�°¸¼� LY�mY , {�°¸¼� �] �f» Êf¿Z� Ê§{Z�e Ô»Z¯ s�� \·Z« �{ cÔa
�{3d§�³ �Y�« Ê���] {�Â» �Y�°e.Ä ·Z�» {�Â» cZ¨� Ä¯d§�³ �Y�« Ê]ZË��Y {�Â» ÃZ°�ËZ»�M Á Ä���» �{ d�Y{�] ¾Ìq Á{ �{

�Y |¿{Â] c�Z^� Á ±�] ®�y Á �e ½�Á , �Z¨e�Y , ÊmZe ��Âa, Ê��§ Ä«Z� {Y| e , ÃZÌ³ �Y�¬f�Y |��{ �Z»ÂÌ] , ÄeÂ] �{ Ä«Z�
�Å �{ ZÅ ¾Ì´¿ZÌ», �¿Z�Y {�°¸¼� Á |��{ , �Zf°Å �{ ®�y Á �e �] Á Ä¿Z³Y|m �Â� Ä] ¾Ìq¾Ìq Á{ �Â¼n» �{ cZ¨� �Y Êy

Ä�ËZ¬» {�Â» ¾°¿Y{ ½Â»�M Z] ½�Á Á Ä«Z� �e ½�Á ,�Z¨e�Y ÉÁ� µÁY ¾Ìq �{ d�¯ xË�Ze Ä¯ {Y{ ½Z�¿ lËZf¿ d§�³ �Y�« ±�] ®�y
t�� �{ ÄeÂ]5%|�Z] Ê¼¿ �Y{ ÊÀ » cZ¨� �ËZ� Á Äf�Y{ cÁZ¨e.xË�Ze ¾ÌÀr¼Å ÊÀ » cÁZ¨e cZ¨� ¹Z¼e �{ ¹Á{ ¾Ìq �{ d�¯

É�Y{d�Y Äf�Y|¿.ÉÁ� µÁY ¾Ìq �{ º¯Y�e , x�� �{ �¿Z�Y {�°¸¼� Á ®�y Á �e �Z»ÂÌ] , Ê��§ Ä«Z� {Y| e5%Ê·Á �Y{ ÊÀ »
¾Ìq �{ ®�y Á �e �Z»ÂÌ] �Â¼n» �] d�Z¯ ÉZÅ º¯Y�e Z»Y d�Y Ã{Â^¿ �Y{ ÊÀ » cZ¨� ¹Z¼e �{ ¹Á{ t�� �{ ¾Ìq Á{ �{5%

�{ ®�y Á �e �Z»ÂÌ] ¾Ë�f�Ì] Ä¯ Ã{Â] �Y{ ÊÀ »º¯Y�e20×50 \Ìe�e Ä] �f» Êf¿Z�78/35Á91/8d�Y Ã{Â] �Zf°Å �{ ¾e.
Ä°ÀËY Ê¸¯ É�Ì³ ÄnÌf¿ µÁY d�¯ xË�Ze5º¯Y�e Á d�Æ^Ë{�Y20×50Ä«Z� {Y| e �j¯Y|u |Ì·Âe ÉY�] �f» Êf¿Z� Ê��§)41�{ {|�

ÄeÂ](�¿Z�Y ½Y�Ì» Á É{Z�f«Y Á Ê°Ë�Â·ÂÌ] {�°¸¼� ,)31/91¹�³Â¸Ì¯ �Zf°Å �{(]d�Y ÄÌ�Âe ¶]Z« µÁY µZ� ÉY�.

Ä»|¬»:
{�Y{ É{ZË� ¥��» Ä¯ d�Y ½ZÌ�ZÀ ¿ Ã�Ìe ÊËÁ�Y{ ½ZÅZÌ³ ÉZÅ Ã�Ìe ¾Ë�f¼Æ» �Y Ê°Ë.ÉZÅ Ä¿Â³ �Y ½ÂÀ¯Ze ¶^« µZ� �Y�Å Á{ �Y

Ä] Ã�ËÁ ÊËÁ�Y{ c�Â� Ä] �ZÀ ¿ �Y Ã{Z¨f�Y Z»Y Ã|� Ã{Z¨f�Y Á�Y{ Á ÄËÁ{Y ½YÂÀ� Ä] �ZÀ ¿ ¦¸fz»250Z] ¶^« µZ�{{�³ Ê» �.�Y
{Â� Ê» Ã{Z¨f�Y º°� x¨¿ Á {�{ µ{ ÉYÁY|» ÉY�] ÊËZÅÁ�Y{ , É�Z�Á�Y{ �ËZÀ� �{ �ZÀ ¿ Ã�iÂ» {YÂ».ÉY�] �ZÀ ¿ º � Á ���

{�Ì³ Ê» �Y�« Ã{Z¨f�Y {�Â» ÉZÅÁ�Y{ ½|� º � �Ây) .µÂfÀ»(É ZÆ·Â¸v» ÄÌÆe �{ Á {�Y{ ÊËZË�f¯Z] |� dÌ�Zy �ZÀ ¿ �¿Z�Y
½ZÅ{ ÉÂ�f�� ÉY�]{Â� Ê» Ã{Z¨f�Y Â¸³ Á.½ÂÀ¯Ze50{Y| e ½M ÉZÅ Ä¿Â³ ¾Ì] �Y Ä¯ |¿Y Ã|� ÊËZ�ZÀ� �ZÀ ¿ �Àm Ä] ª¸ f» Ä¿Â³

|¿�Y{ ÊËÁ�Y{ ���Y Ê¼¯)Ê´Ì] |Ì»Y1384. (
d�Y |Ë�^ÌÅ ÊËY Ä¿Â³ Ä¯ Ê¸¨¸§ �ZÀ ¿, �Àm ¾ËY ÉZÅ Ä¿Â³ ¾Ë�f¼Æ» �Y Ê°Ë.ÊËÁ�Y{ ½ZÅZÌ³ ¾Ë�e ¥��»�a �Y Ê°Ë Ê¸¨¸§ �ZÀ ¿

{Á|u Ä] ½ZÆm �{ ½M �¿Z�Y É Ä¿ÓZ� ¥��» Ä¯ d�Y7000|�� Ê» ¾e.ÉZÅ Ä«Z� ÉY�Y{ ,Ä·Z� |Àq Á Ê¨¸� d�Y ÊÅZÌ³
Ã|¿�y)½Â·Âf�Y(ÊÀÌ»� �Ë� ÉZÅ Ä«Z� Á)¹Á�Ë�(Ä] Ê¸°� ÉÂ�Ì] ÉZÅ ±�] Ä¯ �¨À] Ä] ¶ËZ» �»�« ²¿� Ä] �Â³�ZÆq Ä«Z� ,

|¿�Ì³ Ê» �Y�« ½M ÉÁ� ¶]Z¬f» c�Â�.M ÉZÅ ¶³É�Á~] ÉY�Y{ Ä¯ d�Y �»�« ²¿� Ä] Ê·Â�b¯ ÃÂÌ» Á |Àf�Å �¨À] ²¿� Ä] ½
|�Z] Ê» Ê�ËÁ� ÃÂ« ½Á|].±�Á{ ÃZÌ³ ®Ë Ê¸¨¸§ �ZÀ ¿)|Ë�^ÌÅ(¾Ë|·YÁ Á Ã|»M {ÂmÂ] d Ì^� �{ É{Ây Ä] {Ây �Â�] Ä¯ d�Y

Y� ½MM.spicata,M.aquatica|¿Y Ã{�¯ �¯}.ZÌ³ ¾ËY dÌ§Á� » \^� ½M ÉZÅ ±�] |Àe º �d�Y Ã|� Ê¸¨¸§ �ZÀ ¿ ¹Z¿ Ä] Ã.
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�Y c�Z^� ZÆ¿M �{ �iÂ» Ä¸°�f» {YÂ» Ä¯ d�Y , �Y|¸³ ÉZÅ ZÆyZ��� ,±�] ¶»Z� ÃZÌ³ ¾ËY Ã{Z¨f�Y {�Â» ÉZÅ d¼�«:, µÂf¿Z»
¢¼� ,¾Ìf°a ,¾¿Ze , ¾Ë�� ,½Âf¿Z»)d Ë��1385.(

d�Z¯ {�Â» �{ Ê¸¨¸§ �ZÀ ¿ ÊËÁ�Y{ ÃZÌ³ ÉÁ� �] Ã|»M ¶¼� Ä] ÉZÅ Ê���] Ê��Y É�ZÌ�] �{ ÃZÌ³ ¾ËY Ä¯ Ã{Y{ ½Z�¿ ÃZÌ³ ¾ËY
�Â�¯ ª�ZÀ»){ZË� ÉZÅ�Á� µÂ� Á ¶»Z¯ [Zf§M ÉY�Y{ ª�ZÀ» �{ 0Z�Â�z»(Ä] Ê]Zf§M ª�ZÀ» �{ Á Äf�Y{ Ê]Ây {�°¸¼� |¿YÂe Ê»

{�¯ d�Y{�] Y� É�f�Ì] �¿Z�Y ºÅ Á {�°¸¼� ºÅ ½YÂe Ê» ½M �¿Z�Y ÉÁ��] �ÌiZe ��Zy)Ê¿Y{�Ë1384.(

Á {YÂ»ZÆ�Á� :  
µZ� �{ �ËZ»�M ¾ËY1386½Zf��Æ�, �{ �«YÁ ÉY Ä���» �{¹Zm d]�e½Zf�Y ,ÉÂ�� ½Z�Y�y|»M �{ Y�mY Ä].Ä] d�¯ xË�Ze Á{

LZ�¿ c�Â�É�Z¯ 5 Á d�Æ Ë̂{�Y5Á {Y{�»3º¯Y�e)¦Ë{� �{ ÄeÂ] Ä¸�Z§(20×50,30×50Á40×50 , {�°¸¼� �] �f» Êf¿Z�
�Y ½Y�Ì» Á {�°¸¼� LY�mYd¸Ìb�Y �ËZ»�M �{ Ê¸¨¸§ �ZÀ ¿ �¿Z �{ Ê§{Z�e Ô»Z¯ s�� \·Z« �{ cÔa3�Y�« Ê���] {�Â» �Y�°e

d§�³.Ä ·Z�» {�Â» cZ¨� �Y |¿{Â] c�Z^� d§�³ �Y�« Ê]ZË��Y {�Â» ÃZ°�ËZ»�M Á Ä���» �{ d�Y{�] ¾Ìq Á{ �{ Ä¯ |��{
�e ½�Á , �Z¨e�Y , ÊmZe ��Âa, Ê��§ Ä«Z� {Y| e , ÃZÌ³ �Y�¬f�YÁ ±�] ®�y Á , �Zf°Å �{ ®�y Á �e �Z»ÂÌ] , ÄeÂ] �{ Ä«Z�

�Å �{ ZÅ ¾Ì´¿ZÌ», �¿Z�Y {�°¸¼� Á |��{ {�Â» ¾°¿Y{ ½Â»�M Z] ¾Ìq Á{ �Â¼n» �{ cZ¨� �Y Êy�] Á Ä¿Z³Y|m �Â� Ä] ¾Ìq
Ä�ËZ¬» d§�³ �Y�«.É�Z»M ÉZÅ Ä»Z¿�] �Y ,ZÅ{Y{ É�Z»M ¶Ì¸ve Á ÄË�ne ÉY�] MstatcÃ{Z¨f�YÉY�] Á»{�Â» cZ¨� ¾Ì´¿ZÌ» Ä�ËZ¬

� Ã{Z¨f�Y ¾°¿Y{ ½Â»�M �Y ��¿|.

hv] Á lËZf¿
½�Á Á Ä«Z� �e ½�Á ,�Z¨e�Y ÉÁ� µÁY ¾Ìq �{ d�¯ xË�Ze Ä¯ {Y{ ½Z�¿ lËZf¿ t�� �{ ÄeÂ] ±�] ®�y5%�ËZ� Á Äf�Y{ cÁZ¨e

|�Z] Ê¼¿ �Y{ ÊÀ » cZ¨�.xË�Ze ¾ÌÀr¼Å ÊÀ » cÁZ¨e cZ¨� ¹Z¼e �{ ¹Á{ ¾Ìq �{ d�¯d�Y Äf�Y|¿ É�Y{.µÁY ¾Ìq �{ º¯Y�e ,
ÉÁ� x�� �{ �¿Z�Y {�°¸¼� Á ®�y Á �e �Z»ÂÌ] , Ê��§ Ä«Z� {Y| e5%¾Ìq �{ Ê·Á �Y{ ÊÀ » �Y{ ÊÀ » cZ¨� ¹Z¼e �{ ¹Á{

®�y Á �e �Z»ÂÌ] �Â¼n» �] d�Z¯ ÉZÅ º¯Y�e Z»Y d�Y Ã{Â^¿ t�� �{ ¾Ìq Á{ �{5%Á �e �Z»ÂÌ] ¾Ë�f�Ì] Ä¯ Ã{Â] �Y{ ÊÀ »
yº¯Y�e �{ ®�20×50 \Ìe�e Ä] �f» Êf¿Z�78/35Á91/8d�Y Ã{Â] �Zf°Å �{ ¾e.Ä°ÀËY Ê¸¯ É�Ì³ ÄnÌf¿ µÁY d�¯ xË�Ze5

º¯Y�e Á d�Æ^Ë{�Y20×50Ä«Z� {Y| e �j¯Y|u |Ì·Âe ÉY�] �f» Êf¿Z� Ê��§)41ÄeÂ] �{ {|�(Á É{Z�f«Y Á Ê°Ë�Â·ÂÌ] {�°¸¼� ,
�¿Z�Y ½Y�Ì»)31/91¹�³Â¸Ì¯ °Å �{�Zf(d�Y ÄÌ�Âe ¶]Z« µÁY µZ� ÉY�])¶°�1Á2) (µÁ|m1(.
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Figure 1: Date of transplanting on dried 
and fresh biomass yield

7.73
A

6.33
A

32.65
A

20.8
A

0

5

10

15

20

25

30

35

late of April late of July

Transplanting date

B
io

m
as

s 
y

ie
ld

 (
to

n
e/

h
a

)
dried biomass

fresh biomass

  
  

Figure 2: Effect of density on dried and fresh biomass yield

8.91
A 6.55

B
5.7
B

35.78
A

24.55
B 20.06

C

0

5

10

15

20

25

30

35

40

20*50 30*50 40*50

Densities

B
io

m
as

s 
yi

el
d

 (
to

n
e/

h
a)

dried biomass

fresh biomass

 
 



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

 

 ١٢٧٠

  
  
lËZf¿ º¯Y�e Á µÁY É�Z¯ LZ�¿ xË�Ze Ê¸¯ �Â� Ä] Ä¯ {Y{ ½Z�¿50*20Ê��§ Ä«Z� {Y| e ¾Ë�f�Ì])41ÃZÌ³ �{ Ä«Z�(¾Ë�f�Ì] Á

�¿Z�Y ½Y�Ì» Á Ê°Ë�Â·ÂÌ] {�°¸¼�)31/91�Zf°Å �{ ¹�³Â¸Ì¯({�¯ |Ì·Âe Y�.

�]ZÀ» 

Z�� ,Ê´Ì] |Ì»Y1384,ÊËÁ�Y{ ½ZÅZÌ³ É�ÁY�§ Á |Ì·Âe.¹Á{ |¸m.��¿ Ä] cY�Z�f¿Y.µÁY _Zq.

Ê¿Y{�Ë[Y�Y{ ,.1384,Á d�Y{ , d�Z¯ÊËÁ�Y{ ½ZÅZÌ³ d�Y{�].µÁY |¸m.µÁY _Zq ÊÅZ´�¿Y{ {ZÆm cY�Z�f¿Y.
É{ZÅ, d Ë�� ¹Z�¼�1385.ÊËÁ�Y{ ½ZÅZÌ³.¡Z]�ZÆq cY�Z�f¿Y.µÁY _Zq. 
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Effect of date of seedling planting and density of peppermint (Mentha piperita) on 

quantitative yield and essential oil 
  

,Abdollah MollFilabi, Majid Amini Dehaghi  

 
Abstract 
Mint (Mentha piperita) has extensive uses in food and drug technology. Mint essential oil is one of the 
most applicable essential oil at the world.  Menthol as peppermint essential oil has anti-bacterial properties 
and used in throat and mouth washing solutions. Also it has anti inflammatory effect. With respect to 
different requirements of ecological factors of plant species ad effects of agronomical parameters on yield 
and yield components of medicinal plants, determining of optimum date of transplanting and plant 
population foe peppermint to obtain highest yield of dry biomass and rate of essential oil have been among 
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the purposes of this experiment. Two dates of seedling planting (late of April and late of July) and three 
plant densities (50*20, 50*30 and 50*40 cm) was studied in split plot experiment at CRB design with 3 
replications on yield, yield components and essential oil rate. Traits that were measured at two cuts at field 
and lab are plant establishment rate, secondary shoot no., plant cover, plant height, fresh and dried weight 
of leaves and stems number in plant, fresh and dried biomass per ha, essential oil percent and yield. Mean 
of traits in each cut were compared by Duncan’s test at 5% level, separately. Also, mean of some traits in 
sum of two cuts were compared. Results show that date of seedling planting had significant effect on plant 
height, fresh weight of stem and dried weight of leaves per plant at the first cut. Date of seedling planting 
had no significant effect at the second cut. Plant density had significant effect on secondary shot no., dried 
and fresh biomass and essential oil yield at the first cut, but had no significant effect at the second cut. 
Plant density had significant effect on dried and fresh biomass in sum of two cuts, that the highest fresh 
and dried biomass obtained in 50*20 (35.78 and 8.91 tone per ha, respectively). Totally, first date of 
seedling planting with 50*20 is advisable for maximum secondary stem number (41 stems per plant), 
biological and economical yield and essential oil rate (91.31 kg per ha.). 
Keywords: density, essential oil, peppermint (Mentha piperita), seedling planting, yield 


