DOI: http://dx.doi.org/10.22092/ijmapr.2012.3051

b‘ﬁ' Jbau K} ;;3"3)‘: Qu\:f QLE.,E;J ‘;.i'.h‘}}.;—‘;o.lﬁ Z.AL'-LAJ
(YY) FEY-Y00 amaw ¥ 5 leds YA A

bl (Lol SBw 5 § pilal ¢ 319 PINI 8 )Khos 3 CablS 9 il Jo1 0 Wb
(Thymus daenensis Celak.) 68y 97

i she 5 A e s3bT5 p8le b b O e M
safaii2000@yahoo.com g ;S Coy Olgin! acb e 5 S Dl 58 e s (o m ] Shes ok 5 =)
O 5iS @l 5 & Sliio s fo lalial =Y
Olgtol Dbl med il 5 (65,55LiS it 55 o Olalisl Y

WAL el 1y G5 WA et 1ol ol b YYAQ 3T sl s &b

Thymus ) 6> e sl (bl ol slacaS 5 5 (il e alpm ol s Shas p Cudls p llisen ol o 1 o 2 shaten,
A el Olgsl Ol YL slar blS slas sl leg B s WAT-A gladle b 2olesT (daenensis Celak.
plul A3 S s e Ol 5 Suiled 5 Shas 5 dsys ( olsn elll s Shas op 5L K3 oS cils s Ol oo e s
(£ 5 JolS anlS o (F aS T00 sl (F ( atlS ST oo (0 3 Jals Ciliien (059558 Al Slemr 53 oS ol
e e Sl me 1 Sl sdal s b L3 S Sl 3 5 3T glan 53 s Sl (Al dl
a0 55 il s Shes 5 algn ol S22 035 0 it Dlhs 5:S0e bl ol aalllas 550 Slis &S il
35 48 syl yaseia Sl Al e s dle Jlize el cdy adS 00 A e g3 uled Ao s o i 5 S a8
b dobs i 5a) L eolal 5 Shas 5 alsm ol S 055 0 i cpss o JolS (ISl oy Lo Jled g samms
100 al e Gl Jlo 53 (b s alga ) bl dops iy e sl A5 (LS 53 p S kS WY YAY
Wl o 3 a8 Lals LS5 1y uilod Ao o iy S 5 i il il Ao s (655 ol ime LB Lo 5 55 S
S S LS Lol (JA0/Q) allS (sl al o 55 Jgad JlRe oy i 35 Sy s al o Sl 55 I S 5 s
P ay gasydy d e 53 a8 35 5 ST (bl LI oS 5 s 0ls QLIS 1 ()l pume BB il Jl e b 4
o yo 93 G 5Ll 5 st A (s Dl S5 A il il e ol b ol me sl 5 ey 2 1
s A3kl e 53 Jg STl ddlea Jgs 5 (AVA 5 V/E X7E ol a) Log Lls 1) Jlie Slas  allS 700
Sl w4 Sy g oUs ol il Oley o g edel s B bl paasme 53 3l 0L 1 (LY/0Y) Ll
il g JolS alS o e J g s Shos 5 bl 3 S (g plils Shas il

daasd coilal o olsa ol s S «odls 5 ciliss |10 (Thymus daenensis Celak.) ,Us &.:JJT IS slasily



AgAN

555158 (g Lol el (g OF ol
352 50 (VWAY) 0L 5 5515 35 okt g, 15- L
S L5 S 5,18 T, daenensis bl 51, oS 5 Y1
(IYIN) b 5 5LS=Ls ((LV/0) sl 3 ((AVE/V) U s
s s 1 laie o YL (¥ J S5 sls e
slacS 5 o 5 Jol (Y++Y) Khatamsaz , Sajjadi
T. daenensis oS ;IS slaasli o bl 3 55 5o
(1) el ((AAV) J5 ST, ((AVY/A) Jseus 1
s (NE) db=cp 5 (1V/0) sl sl
Akbarinia . les sas 3,158 (1)) Jsdymloal 5 (1/Y)
b il bl s Shes o 5N0 (Y0 d) O Ken
AL s A 3 5 AUS Ll e s |
i 1 O il s Slas 5 Szt L8 s Slos
Ailes ;S 1S LS 5o 0 S5 LS AY/AY 5 TVOr
Jsesd sldde Gid e 53 ((Akbarinia et al., 2010)
Al ool sl S 5 plw 5 dw,s VI BT
I S15)S 5 s 815008 5 e ey =Wl <l
OLSen s McGimpsy .cwles s oy A L V/0 5
5, Sdes o YL (V44A) Tansi  Ozguven 5 (144¢)
OLLen s Arrebola 5 2L oyl Guilal 5 4l
I, Thymus serpyllum Lol s See - 5YL (V44%)
(YY) s Ks Liles S 518 S allS al> 0 s
SS  SSS Jle ﬁ@ R 0°
53 oS il lais 45 5 sad sdalis T. Pubescencs
el AS 51 S s el iy aa S Al s
ol Ol oy 5 L (V44A) Tansi 5 Ozguven
L | P T
AU ST e s il Ol o i Il Jle 2
ool s QoS AdlS A= e s £33 Jle 53

Ye)La...: LYAJ.L?LO'J&_"JEM}&})‘D Q\AL_S QU:.:.E:J MLLGJ

doJdio
Sl sl 5 mls QLS e 51 S s
AST 5550 ooy a3l e Sleylb 2oy 3 a8 ol
i el OYAY (6 R 5 Sin) conlas § 51 3
b3 sl &8 Wil e bl 455 ¢ ghyls Ol ul s
5 obed) cwlgl gades 3l (Thymus daenensis)
A gLl b i s sl OYAT e
ij_rﬁ.) Q_)..Lv 4(:«2?:4‘ eg 4‘5‘_&7- LSLAKJ; QJ:.O‘;.'LA Yo
‘LVGJAVJJ OJ%_JSUaJ?jSiYM ‘J]a;.- RN VP TR’
j&@\jfjﬁwSTJngﬁwgszj}:?S}
Mbwﬂ&)ﬂ}k}jrb—)ﬁWJcU;m
(olal g3l piu sl glaasls o (Rechinger, 1986)
duow&jﬁﬁu E) u:’)il—"" ccl; ‘_;Lp‘ J\j,a ‘UJU
31 e Sl 3l Jali oS il alS
S Gy Sy (A BY ) L6 slacs 5
S5 S e S 8 S A3l e Ol 5 s i U
ks sl oS 5 pedes Ygane iil bl sdes
Leung & ) ol J)J,Sb)u;d_’_a.; u_‘:'f-jigf“‘_}
6‘)\) 9 ug_w..c conS‘_s_:j.a.;M U’“:"’}T .(FOStCI', 1996
o K5 5 e i Slgolen Sl Sleys ool
YE OYAV) 15 e 5 Lie ST .OTY (g, 50) it
S a0 S glalis HUs pdasl sl o3l oS 5
(1810) s SLalS (4/0) o)l (IVEN) Jsnd
Js5 50 (V) Jtar A (L80) 1 Jie Iy S5l
sdas 5 bl gla S 5 51 (1V/8) s S1s,S 5 (V)
‘) g,_:SJ: A% S99 (W‘/\'\) °'>‘).J';L.’ 9 o.)\.;)'\‘/,..: ..L"Jj_: QT

S 5 g 45 L sed ool T. daenensis .l s



w3 et Cudls y it fol e ST

LS5 oy Al 5 20 ¥ S o oy Al i a S
A 3 5 Jeme B e b illae (ool g e Y 50
as o i lacdle bojsle ddaldl o5 od b
el S b5 5 (SO Dy 4 Sug A 3 50
sdalive) IS SLET dl> o le 53 cdils s S
S Sl ) AaIS 0 (Laas s s IS
Aok 5 (US bl w5 JS) JelS ol (S (shls
ijj_ajluﬁ/\“;_dbﬁa_l;-fﬁ):.urb_gl
e (il 5l ey 5 ORI Bslat ) b,
L Ol 5o s b 55 Ladisad e A S 055
dloms 0,8 e T S 05 5 s Sax
2SS e W S 5 5 05 ke S
gl A st an s S eslinal Slewlw s s
s s Sl glaeslt 5l p S ) (il
Slesliiul bcele ¥ Sode 4 5 3 S Ol 5 Ol
A e OF A3 5 (6,8 bl oo b ka5,
SIS IS 5oy 8 oS by ot ol pnd il
o gieb 4 e 38 D1 S 5l S 5 (GC)
E\fjt_exi;?ou:b; Ao 53 &l (GC/MS)
3y 50 Loy Olasin a5 us S JUT a8

D 25 Cj.:lgo.sl.&;.»‘

(GC) Sl Fgilog,s 315 wlasicn
(Shimadzu) s3sle—s Jis 3LS GBI S5las S
5 (OSsodem dad 0wl ) FLD 5555 o s
4 —hd 4 3y DB-5 O CChromatepac jls esls
5 Y Gl 5 05,5 Y0 s b e T Jsb
e ip s Jal LS 05 e YO L SL

Yie

koo L il Sl a5 s 5 0l T
b ol 4 s S e by e olS (g
SNt 5 SIS s L bl ol e s Uk
5, Sas Sla= (Y0 +) 0,LSea 5 Omidbaigi .5 5ls
o> e 31, (Thymus citriodorus) ;i 5l i
ad o 53 15 OF il s o ey 5 0500 JSS
Ol,LSes 5 Naghdi Badi .les g3 3,158 a8 5lel
oo sl Uy Olse ST 48 Wiles ged 0Ly (Y0 8)
3 Shes a5 bl 5haib o adS e Llsl s 5L
0T odins LSC25 (gla oS 5 5 il Ol 5 glm 1ot
ol b ol oglane oS (G5 pe calis |1 o
et oskens 5 U sl 658 Gy ol i
5, Ske Sl a Jsa S il 5 0lej o i

A plol J g Sl 5 il 5 Shas (K2 o3l

Leig ) g olge
s i e S ey
25 sl Sl Ol 5 pl o ol s See
SIVYAYA gladle b b3l o(T. daenensis)
Jled (6 2058 3 o Bls Olgiol Oliul 543 oK
ols OLT 53 jshie ol w0 el OLls Oliw g o055
ailie 53 a0 ol bel&in s, 5l LSS w0 WA JL
OLSslr Ol gl 8 (5 askS 10 5o Wl (g5 ASul
e R R e e
e oo s a0 JUH ) g Laes L;),T@?
SSSY L sl S sls Sl Cjk CJB s 5 el
G 0 kot sue Nl bl glaes S s § cis
5 el 00 Lacinsy ey abolh a g o S5

5 e Sl 00 sl s, ey g e ol



sladds leslaal L aallas 5590 Slae 5 il
Oy 230 & Do g (Stuad 5 U S5

.%J;J)}Tﬁ

23 sl ccils p il e 3b aS s S
s Kt 03 S S 05 (T, daenensis)
jdjldudtﬂjsdgulsjﬁu«jm):cd&\yzfbu’\
(\ JJJ}) S )‘JJ&A /\ JLQ.:?" Ck.«)) Lf:“'.’.L“)T f}.)
Joh L 53 48 5508 st Lol (ke sl
L =lr edia s aood do o a by e 2l 5a ol
wjﬁlg.dz_}_g'/iA)ijbfﬁ%Y-\OQ/Y\
£ Jlw 53 bl (gols e BN LS AUS
i_gjgﬁf@j_w\,\_;\&.;}'o;,w},;ﬁw;uj
SLSa s pfj.L”SY'M\\"/\“ J:l;ugJ.alS Ja.uf > e
Dl e Ml il el 4 s 4S5
ao bye 50 5 KES O Cand b 3l OLES
de)y'/OVJJLﬂjJ_ﬂsuﬁ.ﬂfd}f
aslie Bl (gl e ML as i 4>
r;;gd)\du)sdswwu)wmﬁp
YNV 5/ L ol e Sas 5 AAS 00 >
b alsm el bl s Sas p 2t 5 Ao
WA SYAMYY L ol e 5 oS aulS s
)\de%‘&‘ffubﬁby)wjzr;%
Y Jsas) ol plis

Ye)La...: LYAJ.L?LO'J&_"JEM}&})‘D Q\AL_S QU:.:.E:J MLLGJ

S8 sl izt Co o bal S Sl ax s 00-Yoo

YT :ljfdtj\.w ax s YU G5 abaioee glos 5 adds

% b 4 Jato (S5 gileg S 5B Glasie
(GC/MS)

L old J—ate Varin-3400 s3LS Ol S 5las S
k3 4as 3 DB-5 052 (Saturn 1T) e > cwu..b
N Gl s 505, Ke YO s hs e Y Jsb o
5L don trap 5S35 (0 S /Y0l SLL 3G
JEERE N W o J_pu;@oliﬁwﬂ‘wh Jol>
Ve dsloe o r pmiich 53 Ol e 55 5 488
NS UV PO 7 S I IR PP
s sLas 5 alis o 38 5le am 3 ¥ s b
251 S Sl a2 VY 55

o3l b o3 el (gla oy 4 ilad Gay 35 5l ey
RI) I3 Gl ((R) Lac—S 5 (551550 ole 3l
slac—s i L La bl ol aslin 5 s r i
Ay o aslulS 5o 5 g go LML L 5 5 kel
s 8 el bl eias S0 gle oS 5 plulis
e 25 gt el b 8 LS 5 pl (48 o
Davis, «Adams, 1995) J_3 acul>s url;):uj; s
5l il 5 . Sdes .(Shibamoto,
LS s Kis s Shes s bl do s 0 Lol

1987 <1990

S Jlw o gl w8l psbar olys e iules]
G ol e sl 5 288 15 bl o 5w
s el Gl Ged cpl 53 A el S e
5SAS s i3l 15 51 s uilos amlie 5 il
il o e ool San .S o3lizul MSTAT-C



w3 ety Cudls y it fol e S

(T. daenensis) aUs oo sl suilul Ao ys 5 oS 5 Shes p Cudls p cilises Jolj0 50 Suilly 4

Slay o 5Kl
p9° JL Jol Jl
ol 5 Ses 53 058 Cad S 05 bl s Shes 253 039 o <
(Kg/ha) o] S S (Kg/ha) (Kg/ha) bl 5SS (
VASY)Y et e TVE/ Y WY * ey AN Vo
Yo)e/vq ®E \/88 ** o/ EE Y4)0+4)/0 ** YVY/e g ** Y/VE ¥ o/e ) KE LYLY
YVY/ o0 Y AR o[y viavaa \Y/EA A VARR A

NG| )‘J;;-\—\A Y



Yiv

Ye)La...: LYAJ.L?LO'J&_"JEM}&})‘D Q\AL_S QU:.:.E:J MLLGJ

il Ao ys 5 S 3 Shes p Cudls p kit e U uKile avolis —Y Jgu

(T. daenensis) _oUs cpo sl

£33 Jle Jol Jl
s Ses s Ses ilises Jo1 50
RS TR S T R TR B e Y]
sl sl s
JO%] P B PV S (Kg/ha) ol 54 SKis (Kgha)

(Kg/ha) (Kg/ha)

Vi ¢ VEY e YV b A0/ © VY/YA © Y/tAD Yo b 0\V/+ b ERILGPIRY
YY/AV be Y/A\a /YA D AYY/V ¢ YA/\ be Y/+) a */YAD 04V/V' b ‘_,mf 100
WY a Y/YY b +/oY a YL AY/Y a YA a ViAc ‘/8V a YovY/ra el S
£VAY ab Vit e +/t4a Y\ WY b YY/4Y' b +Ad /i a Y104/Y\ a YR

534S Sgad pasie Sl e e 53 e Jlae

p52 dlo o oS allS Al o 4 bgse lad g sezes
ol 3 Shee 5 gl g il S 035 0t oSl
W5 S 3 0 SIS WA STAT L Dolee 50 1)
gladle 3 Sl ol ple @ Cond 5 0300
Jolize gla 3 cpiman ol OLES ls sre Dl ile]
St esle ez Ly JoS AUS a6 b oS sls Gl

Cnlo s L;w.sﬁg v\;j‘) 4.l>f Lﬁ‘ )‘ Jdes g wLi J"i‘J‘g‘

.&;«-ﬂ\)\zb;'a.au_é}t?'-\ :)P_-jf.l.&_}fjlﬁﬁ));wj&):d{u.au_éjf

sladlw oS o aq o Sl ol il 4 a5

2 el il e S s S pasite (L]
A i O S 5 el s Sas 5 Ao
oy S s Sas 5 ) Jwtch”;&u%@j
bl 5 Shas o dlo S g sls sxe 70 bz o
033 5 bl e 53 Jlo A5 7Y ezl e
570 JLA;}‘CE_WJJ%JSQJJLA‘M)JJ&J}

(Y’ dj.)}) S )‘JJM yA

&b‘“}é}&dhéﬂ&ﬁ“‘éﬁ%&'f}db ;,S,ewstwquyd—\‘djb

(T. daenensis) oUs ;pa sl

gebul 3 Shes do s 059 S iSO 4>,
; Ol s mlee
(Kg/ha) o Wy F oA S (Kg/ha) )
YYAQ/AY +/\4 ns +/v+Y ns VY« 0/0 ns \ Jl
\Yg/04 [VARA v/ Y vaTyvY ¢ Jle s «S_,L
YATA/TY AVAS YRS VAAASTASY * ¥ bl p cilives o
Y4/ ns 10\ * “/ereins YVeoar Ay * v cls p Jorlp X e
VEY/VE VAR AR £401¢/) 'Y Uas

A;,.»A\)‘J‘;:A.A'/.o j/\ CLNJ)%J:‘\.!*)**}J\)@MQM] J}?_-jr.l.c ns



w3 et Cudls y it fol e ST 7

>|>ow&lﬁrwwumﬁwéwwbﬂ w%cpbdhﬂjs&ﬁda,\lfwfykﬁf)w
sasl lisl audS 700 s o b uilel Aoy &S A5 /0Y Dolee 1) plsm il 5 S 055 Sl
(8 Jsa) woils aals Ky, of 51 e 33 |l adS 5 ansd Ll e 4 Cd oS 3 50

Dloy 5 b Jlize 3316 OLES (6l me O3MT L

J«J\.w‘ M).:J‘;QSJﬂq&ﬁwbﬁuﬂ:ﬂ&‘fjdb&mJﬂwgﬂ:ﬁwun—i d}.‘a.-

(T. daenensis) _oUs cpo sl

bl s Sos Lo, 059 S K& 05
Cbls p il Jol e
(Kg/ha) ol 5 S (Kg/ha)
\Y/YAd Y/¢A ab Yo b o\V/+ d Jaol Jlu y3 allE gl
YA\ cd Y/e\ a YA D 0dv/v d Jol Sl y3 S V00
YA/X be V/¢A cd /8V a YOVY/+ b Jsl e ys oS S
YY/AY cd A d “/iAa Y4/t b ol dl 55 2o,
ve d V/8Y ed YV A0/ d pss dl 5o ERILEPIRY
YY/AV cd Y/A\ ab “/YAb AYY/Y d po3 Jlu 5o ERILAR
WY a Y/YY abe /0¥ a YOAT/v a pss dlu > Juls AU
£VAY b Y/\ be /¢4 a YV ¢ XL Jh yo 2,0
el s e Ml 3 gy pde Kby Ogte o )3 wlie oy
il il i ol 6 SIS el s SIS g ol S 5V i il LT
ool ys glacs 5 opl 5 sa> o (T. daenensis) s o=l dss s 5 e 5Ll ld s AD el

(0 Jgu) cils (1Y Jlaasl ch,w).) )\J@M) e.x_;.MJ.:L.L" sla S5 ibly a5 S b ‘u’jf

il g2 pll bl 3 3 g0 SaaS 5 udls it Jol o 3T udlils 4 0 s

(T. daenensis) oUs o sl

Sl o il
- a2 chﬁ
Jdssss Sl d A el Jds Sl J s - .
ol O i
) ) ) ) ) )
v /07 v/oeYO Ve A v/0q \/+0 \/YY Y J}&
AR Y/EY *E o) EE Y/VE ** YO/AO ** Va/v xR Y cbls g el g
/Ay o/eeX ARV A AR /A4 1 Uas-
X s

sl Ll pxa 105 CEM PERUINPURL PR



AEA

TA/EY G L8 5 o ) ol ks el ols ) e
5 It AN ol S S A i
Dls 1y slids Sl adlS 70 a0 55 i 5-LIES
dibea Jsty 9 o (VA 5 V/E X8 (o Sas) s e
Ly CAY/0F) Jldie o i as,ds al e 45 Js SIS

(O dgae) sl oL

Ye)La...: LYAJ.L?LO'J&_"JEM}&})‘D Q\AL_S QU:.:.E:J MLLGJ

o 48 3503 Gaseda Lajles ( Sls aslis

oo 53 01 e (b 5 935 il o S 5
plw 4 Gl oS Al sdaline (JA0/A) alS (glul
S 5 omesd s OLES I e Ml s e
o A i e 53 S s I ST Wbl B

J’.’.l_“”l_’(.stL}—‘M Q)Lﬂj}c.k:.wj J}?-)‘J\.EAJIS‘J\}

il sn oIl el 53 5 gn SlacaS 5 Cdls p il ol S Kl Ayl 1 Js

(T. daenensis) _obs oyl

M)é
il 1 0
Jdsss g o F-LE d A R JsSls,8 Jd e
C'.M:"bﬁ
) ) ) ) )
“/Nb /v b /o d 0/¢ be A0/A a IR
Vb VA a \\a AR V4/V b ERILAL
Vb /v b /o V/+ b AY/Y b bl pdS
Y/0a /b /b 4/t a V¥ YR

d)ﬁ.\:_w_/\c\ jd"'ﬁ‘.—"‘bLf. g_,_:SJ: j.}w_>L§)|JL5_AM
L edaline
Jjﬁaﬁjagwbﬂa&@‘ﬁij.b))w)ﬁ
J&.aﬂ))@i\bj%kb:ﬁd}‘f&)b&ﬁ)hwb‘
,;w;l_w\%_ﬁw“l_:f;jﬁwa\smngj\
U Sen i il e L LS
o el O g S5 Jle 5 dils /A0 5 /AN S S
|)Q\J_x,;_:'/,\/f,)\Jﬁjosﬁjsujsﬁj_}j\l_@j

3 gad 4 5

w\)\bwdﬁ&:}\ af)rﬁﬁguwﬁ)bmu..aujf

i O3 g 03l (Kiad ol 5 V s

Cdils py cdiie |l e 5s el (6 Sl Dlis
2 el pliol SCis O35 4 sl Ol LUs sl
S 035 o b (6113 e 5 e (Sian 1S
L o il aiils )L 3 uilal 5 Sas 5 5 4
bt B w alga pll S s Ses 15
=S5 el b GRS IS D bl s Shee
Rl do 3 b (ol3 pre 5 ot (Sien g LS
ol el s i3l L el Ko g ezl

PRCRI N IOV W - O [ SR g



w3 ety Cudls y it fol e S

&UJO—iﬁji;bQi‘bﬁ%f)%)bwmﬂ:)yQWM—VJj&

dsSlsls Jpes Jsos S LG Al oeelsly rilal s Shos 039 o )3
) (V) V8] V) ) ) (Kg/ha) S S P
\

\ -/

\ */AY —/En

\ o/ o[y /v

\ AN AN Y /Y
\ * /AN v/AL oYY — /LY DAY A

\ —+/\o +/Y0 o/ +/\0 +/A\o —+/80

\ —+/4Y —v/*A —+/01 —/YV —+/YY —/7\q o/YY

\ - /AL /v —+/24 AR —/YY +/00 */AQ —v/AA




Yo\

T i e T RERUATIREP o
Ol s IS sl 4 ol S (B my il
ol Ao Gl b 505 e il e slesl
S ol 2l 31 e S S pss s Al e 2al
54l 2alS O (SlacS S slad 555 Sipme olS 4
S S s gt ed 5 G S sl romes
oy ol b 35l uilal g edd 5L o)l > o s
Sl Jdsclodd o7 e 5 LB e 4 uiled Ol
035 1S _AMS 700 51 bl Oliee adlS glazl s
o S gl S e ol 3 8 ALl Kl e
ol plosl i Gb aslodn 5 55 SlUad SSTU~
wfgquqsw\omwﬁuagféwﬁ
A5 1y (6 el e (il sl a5 alS
Ol,Ls 5 Omidbaigi .(Turner et al. 2000) 45
Thymus ) bl o sl lal doys o mie 55 (Y4)0)
Llos g 158 kS 5T d> s s |, (citriodorus

Oy s bl Sldie Sl o Slbe Gadsw ol s
G 5 W, el o 4Y/A8 L ol alS Voo
L b ol SIS atli e uilud Ol 59 (VYAV)
Kles S 5018 AY/E (WWAY) 0L 5 51K 5 /YA

syl o i Ss d l
Cde aaly S 5o S ole 5 Shas 5 puilad 5 Shas
B LS sl 0T 5l s oS wndls (gl me 5 (555
5 bl 3 Shas (WS adlS Al e b olS il s
Cmemed (Bl dal gl S dly s S el
Slp dde g &S Closls Ol O S5 sladae
Sl b i el s ol Shes St a s
oL e £33 43 Jde iy 5 il

Ye)La...: LYAJ.L?LO'J&_"JEM}&})‘D Q\AL_S QU:.:.E:J MLLGJ

O35 S oS 05y Sl by a2 S
ol |5 bS5 s 3 Ses oy w SEF
sl ol oy il il e b s el
Sl s esls Gl 1y (ls gme gubl coslis s
il >l by Sl ol Soslin gla 2S5
St S Olgea clls Ol e ol il
S A 4 35 8 o s s ol s 1S 3G
S5d Glogs axr g O 43 Slas Sl & Jya>

O3 Cams 5 S22 055 Slie 5 Ske l ol
Dt 45 3l Ol U sl e e S
Cds oS Al W e 3 Slis ol lais
3 Ses Oy Jool S e Slio 1 S slodal
S o3 g pelal 3 Shes Al o bl 5 alsa gl
Geis opl s el e Sl eSS k)
b s oeled 3 Sas Sldie o VL &S s asiie
ol Jol= LS a8 ol s Jle s
Tansi s Ozguven 5 (Y44¢) 01, s McGimpsy
sl el s atls e s Ses o VL (144A)
5, 5ke o S0 (V448) O, 5 Arrebola (2L
O, Ken 5 Akbarinia s Thymus serpyllum L.l
03 1 ebs sl bl s Shee 0 YL (Y004)
LS Wes S IS L ks s
Y PR FEUN -

S sls L oLS ol el Aoy - Sle anslia
Losarils spy aadS 700 55 il Ol o mies
P2 5 BB Olge & il Sle oS e 2153
S5 s ol 6l Ol e |y ke LY Lodanl



o3 Shas y ubls p il Jol e

3000
2500
2000
1500

1000

()h’ﬁh)bffmﬁ&i bJﬂnc

500

R I sl Rl 50

Yoy

e e LB

cle g el

U 53 5 5hS) sy il oo (b 55 (b oty ol S5 03le s Shos Ol i -V S

60

50

40

30

20

(52 0 28 5h8) il 3 il

B I slaw! A 50

il e el pa

3538313147

T R W LR

(JmJ"f;-’lﬁs)wbﬁ“g}"}“})’&“’&:ﬂ}i&u‘islFCJ‘}S'.‘.?—Y 'SL

TNE s S8 5NN JsSysr SN J s AN N
02330 5 ozl Lag Of edes 5 Lol glacS 5
T. daenensis ulal 55 1y S5 YWY sy (VWA
ol sad T hol oS 5 gy o Wagad (5018
5 0SS g eyl 5 Js STl (g LS
oelad sy S5 YN sy 5 (OYAY) 0L

551508 sad bl S 5N il U

Jle 0 L ds5s s 5 e bl gAY el
S 5 TAOA L Jses &S Cuslesls QLA Clils p caliss
3L eS 5 YE OYAY) 1 e 5 Lis,S1 il e Of e
NI L Jges &S dn S plabis U oyl il

S dse JaSlalS 80 5-WE L8N el



Yoy

S peilal Ol ASL iy oS a8 0 e
olS Ay il s Oly CsIS L rmeen LS dal
sl sl bl s Shes 5 ole el 5 Shas
ol Sk e (V) 0K 5 Akbarinia lidss
Jo 5 obs u.w.iﬂ el e s Sles oS g3
s 8ls yedle oy kil il ys 458l &S sl Ol
2 @2V dses Ao 5 bl Ol SINL alse el
J‘”‘iﬁT L osladl L 5l Wl o 9 Coslosgy Sls,s5

.Jﬁgﬂ)j‘is&b)éeaﬂjchw‘).}

odliwl )90 (_-’L.o

J‘j)b el.:§ J.]a;u 6@&_,.5;: L}.’:‘L‘.«ru AYAV 4.6 ‘l)j“ K ‘ ;L\)szsl -
r}l& o@\: OA.LP 4.k>ui u‘ljj'; BL) ol LS L)A_U) U":".'JT
OA-Y (VY (CRIP Lf<";f~'

)‘JB O,.G}) L;L:A-:\J CJL:SJJ e ls AYAN LS ;abb}l{ 9 r “’-’\-").‘j-,’_
Ol iliseo ailaio £ 31 o (g5 e (T. daenensis) el

sl 6550 Luilul LS 5 YA €O g K 5 b Sdden —
YA-01 Y Ol aes 5 o503 OlalS Sliis

cé\)bﬁ' “d ‘LS;\JJ.'L “s ‘L5‘>‘ e cébj)K:.w ‘jl?.:l> Co 46)[«@,;4 -
Al 5 et GBS 5 e WAL o BBl 8 e
Thymus ) a6 ool oS 5l Jols uilul o5 Swds
(YY)« wsols Ol (trautvetteri Klokov & Desj.-Shost.
Av=AA
Sle sl cld cas 5 Thymus pubescens ulul cuiS
Wil syl abObl Lol s SWSss, Sl s slaeST,
e =015 Aol Dl sl3T oKl il sl 0aSils

YeJLa...: LYAJ.L?LO'J&_"JEM}&})‘D Q\AL_S QU:.:.E:J MLLGJ

o b (IVENV) J s &S Wisged 5,158 T. daenensis
(X)) JsSslS hae 5 (IVIA) b sls=by (/7V0)
(Y++¥) Khatamsaz ; Sajjadi .5 s 115 |, jlade - 5V
SIS glaast b o il 53 552 90 OS5 0 5 ool
(W) J3 5158 ((IVY/4) Jses |, T. daenensis oLS
JHi-w s V0)  Jaluly (8) el
S N) dsdebd 5 OO Jss (V8
ol S S Sl e e Lles g
Faoma 53 5 23ls Sl b Us sl il
Sy AAS Ll d e 53 e Aoy o i
Sl 55 (Yert) OL,Kes 5 Naghdi Badi .cowlodel
A e Ll s L Sl il Jsed dsss
A Sl w4 b s bl e ses 1S
Sl L5 A3l e JalS allS al e s il 5 See
Rl e 1B 5 e s Shes bl 5 Shee
- o el JalS (A Al o oS 3 50l JgBI O
Sy 03 ey e Jsedd Sl 4 s
355 a5 ol b S cad Gl el o tegs 51 S
Al il 1y s, g0 kS VL bl
2>l Jle s dle S bl a s s
S s LS adllas 3550 Slis (555 g ol 458
Ssme golel Bt 5 cils p 0bey s e s Jle
S o slie £5 ol s e I Ol s W,y Lol
Sl s Dl i 5ol e I 4 N5 e el
ooll ST (Jle Olgea il b e Jle 53 b o
IXIN ol AMS 00 A e 5 LUs el Jsl e
et 3 pss e 5o 5 (W) 5a 4 VMY )
Gy (A 335 2 y3 AV £,3) ZY/AT Jslas 5 al> e

53 Iea les s S Ay e e cpl b ool



w3 et Cudls y it fol e ST

- McGimpsy, J.A., Douglas, M.H., Van Klink, J.W.,
Beagurgard, D.A. and Perry, N.B., 1994. Seasonal
variation in essential oil yield and composition from
naturalized Thymus vulgaris L. in new Zealand.
Flavour and Fragrance Journal, 9(6): 347-352.

- Naghdi Badi, H., Yazdani, D., Mohammad Ali, S. and
Nazari, F., 2004. Effects of spacing and harvesting time
on herbage yield and quality/quantity of oil in thyme,
Thymus vulgaris L. Industrial Crops and Products,
19(3): 231-236.

- Omidbaigi, R., Fattahi, F., Fattahi, F. and Karimzadeh,
Gh., 2010. Harvest time affect on the herb yield and
essential oil content of lemon thyme (Thymus X
citriodorus  (Pers.) Schreb). Iranian Journal of
Medicinal and Aromatic Plants, 26(3): 317-325.

- Ozguven, M. and Tansi, S., 1998. Drug yield and
essential oil of Thymus vulgaris L. as in influenced by
ecological and Ontogenetical variation. Turkish Journal
of Agriculture and Forestry, 22: 537-542.

- Rechinger, K.H., 1986. Umbelliferae: Flora Iranica.
Akademische Druck-u Verlagsanstatlt, vol. 162, 499p.

- Sajjadi, S.E. and Khatamsaz, M., 2003. Composition of
the essential oil of Thymus daenensis Celak. Spp.
lancifolius (Celak.) Jalas. Journal of Essential Oil
Research, 15: 34-35.

- Shibamoto, T., 1987. Retention Indices in Essential oil
Analysis: 259-274. In: Sandra, P. and Bicchi, C,,
(Eds.). Capillary Gas Chromatography in Essential Oil
Analysis. Verlagsgruppe Huthig Jehle Rehm GmbH,
New York, 435p.

- Turner, G.W., Greshenzon, J. and Croteau, B., 2000.
Distribution of peltate glandular trichomes on
developing leaves of peppermint. Plant Physiology,
124(2): 655-663.

Yot

Szl s IYAY ol ss 5.0 il w5 -
OLE L LU ol SIS slaasrls o juilud edias |SC55
£0-¢£9 (\v)i L‘}.‘!‘}‘)‘)

by e LD (e 5) OLS Jul DY L gk -

- Adams, R.P., 1995. Identification of Essential Oil
Components by  Gas  Chromatography/Mass
Spectroscopy. Allured Publishing Corporation, USA,
469p.

- Akbarinia, A., Sharifi-Ashorabadi, E. and Sefidkon, F.,
2009. Influence of harvest dynamics on herb and oil
yeild of Thymus Kotchyanus and Thymus daenensis
cultivated two sites. International workshop on
medicinal and aromatic plants. Acta Horticulture, 786:
229-234.

- Akbarinia, A., Sharifi Ashoorabadi, E. and Mirza, M.,
2010. Study on drug yield and essential oil content and
composition of Thymus daenensis Celak. under
cultivated condition. Iranian Journal of Medicinal and
Aromatic Plants, 26(2): 205-212.

- Arrebola, M.L., Navarro, M.C., Jimenez, J. and Ocana,
F.A., 1994. Yield and composition of the essential oil
of Thymus serpylloides subsp. serpylloides.
Phytochemistry, 36: 67-72.

- Davies, N.W., 1990. Gas chromatographic retention
indices of monoterpenes and sesquiterpenes on methyl
silicone and carbowax 20M phases. Journal of
Chromatography, 503: 1-24.

- Leung, A.Y. and Foster, S., 1996. Encyclopedia of
Common Natural Ingredients: Used in Food, Drugs
and Cosmetics. A wiley interscience publication, 688p.



355 Iranian Journal of Medicinal and Aromatic Plants, Vol. 28, No. 2, 2012

The effect of different harvesting stages on aerial parts yield, essential oil percentage
and main components of Thymus daenensis Celak.

L. Safaei'”, E. Sharifi ashoorabadi’, H. Zeinali’ and M. Mirza®

1*- Corresponding author, Agricultural and natural Resources Research Center, Esfahan, Iran
E-mail: safaii2000@yahoo.com

2- Research Institute of Forest and Rangelands, Tehran, Iran

3- Agricultural and natural Resources Research Center, Esfahan, Iran

Received: December2010 Revised: February 2011 Accepted: February 2011

Abstract

In order to study the effect of different harvesting stages on aerial yield, essential oil
percentage and essential oil components in Thymus daenensis Celak., an experiment was
conducted in Esfahan as a randomized complete blocks design with 3 replications during 2007-
2009 and the best harvest time for maximum aerial yield, essential oil yield and amount of
thymol were investigated. Aerial parts of the plants were harvested at four stages including:
beginning of flowering, 50% flowering, full flowering and fruit set and were dried in the shade.
The results showed that different harvesting stages had significant effects on all evaluated traits.
According to the results of mean comparisons, the highest aerial dry weight and essential oil
yield occurred at full flowering stage and the highest essential oil percentage was recorded at
50% flowering. Interaction effect of year and different harvesting stages showed that the highest
aerial dry weight and essential oil yield (3083 and 68.61 kg/ha respectively) were recorded at
full flowering stage in the second year. In both years, the highest amount of essential oil
percentage was observed at 50% flowering and the year had no significant effect on this trait.
The essential oil was mainly consisted of six components, among them thymol was dominant at
four harvesting stages. The highest amount of thymol was obtained from beginning of flowering
stage (85.9%) which had significant difference compared to other stages. The second dominant
component was carvacrol at fruit set which showed significant difference compared to other
stages. The maximum amount of P-cymene, 1,8-cineole and d-terpinene were recorded at 50%
flowering stage (3.4, 1.4 and 1.8% respectively). Borneole was also dominant (2.53%) at fruit
set. In conclusion, full flowering stage was identified as the best time for harvesting of T.
daenensis to achieve the maximum aerial yield, essential oil and thymol yield.

Key words: Thymus daenensis Celak., different harvesting stages, aerial yield, essential oil,
thymol.



