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Y/+%gh ¥%/4 u-z \/Y n-v YY/Y ab VAR | \f/f cd Y/Y# rst Y/Y# c-i \FV uv A
\/AVY gh YO/V v-z \/YA n-v YO/Va ofeer \Y/A def Y/\Y st Y/Y- d- v v 4 T. vulgaris
Y/¥4 gh 0N/ -0 p-z \/0¥ m-u \4/V bed o/eer \\/# d-i \/¥V st \/4% h-0 \2 f
</ANOh \4/Vz Y/4. f-i Y/+Y uvw \/¥0 h-r Y/¥4 u-z Y/AO st \/4% h-0 VFO uv A
\/+Agh Y-/f1z Y/AO g-j \/VY uvw </AY I-r \/AF w-z Y/fY st Y/\Y e-k ARRNY e T. daenensis A\YAA
\/+ -« gh Y-/VZ Y/0¥ i-l Y/ ¥ uvw N/ Y kr Y/Y#v-z \/A- st Y/¥Y c-h Yov f
¥/+V gh #V/% a-l Y/V. a-e V/¥¥ h-s </#0 par V/#A j-r ¥/0¥ rst \/4Y h-p YA\Y r-v A
¥/YV gh 04/0e-u 0/-Va \e/A T </V¥ o-r 4/¢A f-k Y/ rst Y/#Y bed \YOV 7 T. kotschyanus
Y/¥4 gh £N/\ d-t Y/YVa-e ARVARI'E S </#Y par 4/2Y f-k Y/ ¥ st Y/0. c-f A v f
#/#Y gh 0V/bo-z \ViaAt! A¥- h-o \/0% g-r \V/Y be \Y/A -t \/N-yz \YOV h-p A ol
£/YVY gh Ya/4 0-z V/#4 1-s V/NO -t Y/YY e-q \4/\ ab VYV/ ¥ m-t \/\§ w-z VA j-t 7 T. vulgaris
#/+¥ gh Of/V I-x V88 1-s A<\ h-q \/YY h-r \Y/0cd VY/Y m-t \/VN j-v V£O I-v f
A/Y# gh vy/-¥ag \/OY m-u Y/YA r-w \/¥- her 0/-Vlz YY/\ it Y/Y# c-h \NeNEer A
£/¢V gh VY/Y a-e \/YY n-v Y/#V o-w \/fY h-r 0/4+ k-v YO/Vi-t Y/0¥ cde AR 4 T. daenensis \YAQ
4/#Y fgh #v/4 a-k \/YO n-w Y/AO r-w N/YY jr O/FY 1-x Y#/0 it Y/44 ab AAY j-v \
#/¥Y gh 0O/V j-x Y/YV a-e ¥/#0 n-w Y/-Y f-q \Y/4 cde YY/\ g-t \/#¥ k-w Y-Y-e-h A
V/Y¥ gh OY/Y m-y Y/AO cde A/NA h-p \/aY f-q \Y/Y d-h Y./¥ h-t \/44 g-n \OVY e-m 7 T. kotschyanus
£/AY gh OV/Y h-w ¥/\Y b-e ¥/4Y m-w Y/\Ae-q \Y/Y def YY/q it Y/-¥ fn WYV i
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£/00 gh Ya/4z \/¥4 n-v \A/\ cde \/44 f-q \¥/0 cd YV/Afr \/AY h-r Y-YYe-h A
Y/YY gh \/Yyz \/\A 0-w \A/\ cde \/aY f-q \o/- cd YY/¥ it \/0¥ n-z \ONY e-m 7 T. vulgaris
v/¥Y gh Yy/0z \/YA n-w \V/A cde Y/Y4 e-q Y-/4a YY/Yi-t \/¥fY 0-z VENY e-k ¥
4/#+ fgh OV/V h-w Y/\%i-0 #/YAj-u Y/vo d-g A/AY g-1 #¥/\ c-g Y/+% f-m Y\A- C A
\-/Y fgh £Y/0 b-q VN p-w O/\Y m-w \/aY f-q V/VA j-p £0/Y c-g Y/YY c-h YA-#cd 4 T. daenensis \Y4 -
#/4¥ gh Ya/Yz Y/Q+ i-m ARVAR & Y/Y¥ ep ARVAR:E] f¥/0 f-n Y/+% f-m YYY\ de ¥
V/\A gh fo/-Yw-z  ¥/0f ad AN/ Y¥/\a d-h \¥/# cd £4/\ c-f \/fV 0-z fv-Aab A
£/YY gh YY/V x-z Y/Y. a-e VY f Y/VvA d-l \f/A cd Of/¥ e-i \/£0 k-w YYove e T. kotschyanus
£/¥¥ gh Y¥/7 w-z Y/#4 d-g \Y/\ fgh Y/#0 d-n \O/)\ cd OY/4 e \/4- h-q YAY# cd ¥
\Y/0 fgh oY/on-z \/0Y m-v \O/Y def \/NY j-r A/¥Y h-n £/4 p-t \/YY sz 0-0p-v
V/V¥ gh FA/Y a-j Y/YQi-n V/0A h-s VARNE f/04 n-z 0/fY g-t \/YY t-z fYog-v £ T. vulgaris
A/YA gh #¥/4 b-n \/#V o0-w \o/Y gl «/AY m-r O/VN 1-w ¥/Y\ rst /YA u-z Y. g-v \
0/AY gh £4/0 a-i \/Ye n-w V/#A h-s \/\NE K1 £/Y4 k-u V\/N\ n-t \/AA h-q 0ff% 0-v A
V/VA gh V./Y a-h n-v \/YA O/AY k-v \/YOl-r f/40 1-z Z/NY p-t \/fAo-z ff4 g-v £ T. daenensis A\YAA Aol
\Y/\ fgh V./-0a-h \/ Y n-v ¥/Y¥ n-w \VARNES ¥/Y4 0-z Y/VA st \/YY v-z YYorv
vO/Y ab WYz Y/\Yi-0 f/\A n-w «/A\ n-r Y/f¥ t-z A/NY p-t \/VVj-u ffAQ-v A
VY/Y ab \F/N 2z \/AY k-q Y/«AQ-w </8% I-r Y/Not-z Ve/¥0 ot \/#4 k-v £YY n-v 4 T. kotschyanus
#A/Y abc 4/AY z \/AA b-f f/AY n-w </AY I-r ¥/YY p-z Y/YY rst \/04 m-y \ARE Y ¥
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\\/Y fgh OMNA f-u \/¥Ajp 4/A- g-m </AY |-r v/ j-t \Y/Y m-t \/YY vz 4VA j-t A

A/+Y gh 00/V j-x \/4Y n-v \Y/¥ efg </AN -1 A/#Y g-m \o/Y¥ o-t \/+Az 4¥Y j-u 4 T. vulgaris

V/AV gh 0f/4 i-w \/#%i-0 \¥/% efg </48 I-r AYY i-0 V/%0 p-t \VAY. Y V-4 m-v ¥

\Y/Y fgh #V/¥ a-l \/0Y m-u f/Y\ n-w \/ A jr f/¥\ 0-z \E/Y It \/YAU-Z \Y4a-. h-p A

Y-/0ef £Y/0 b-p \/£O 1-s O/¥Y I-w N/ Y K-r ARNEY A/ <Y k-t /YA -2 \Y-¥ h-p 4 T. daenensis \YAQ
V\/\ fgh FA/A a-i \/04 |-t o0/f% l-w \/YY j-r Y/fAt-z \Y/A It \/YY v-z MY i-q ¥

YV/f% a #/\Yz Y/¥V i-m Y/¥Y o-w VAN E Y/VV 0-z f./4fp \/4Y h-q Y\Y- d-g A

£\/\ gh AAY z \/OY m-v Y/20 s-w </NO n-r Y/0Y t-z Y4/¢ h-t \/4- h-q \OOY e-l 4 T. kotschyanus

VYV/Y a Y/#¥ 2z V/AY k-q 0/8% k-w </aY I-r ¥/-Vp-z Y-/Aj-t Y/+0f-m 44A J-s \

A/YY gh vY/4 a-d < /N0 g-w ¥/VV n-w Y/\4 e-q </ONZ 4/0Y o-t \/YF sz V-V m-v

\Y/# fg #\/¥ c-s \/ <Y p-w V/A¥ h-r Y/4Y d-j \/-Vz A/YA p-t \/\NO Xyz YYA m-v £ T. vulgaris

£/¥Y gh VO/Y ab \/FY n-v f/+4 n-w Y/%+ e-0 </VY z ¥/vAa rst </AY 2z 000 0-v \

A/#Y gh VY/Aa-d </0Y vw </4Y vw Y/a¥ de /AN Z fY/# -0 Y/\- el Y-YYe-h A

#/+-Y gh A-/Y a +/0Y uvw </4Y vw Y/4Y d-k </AN¥ 2z Y./vfp \/4% h-0 Y.-4e-h 4 T. daenensis Y4
v/+-0gh VY/Y a-e < /Y tw Y/A¥ g-w Y/%¥ def \V/\Y z YY/Vi-t \WARD \YOY e-m ¥

vY/¥ ab V\e/YzZ </VY s-w \/YY uvw f/f% d </#Y 2 fo/va Y/+0f-m YAAY def A

#0/Y be £/4012 VARA \/AN uvw Y/Y-d-h </V\zZ Y¢/-¥ g-s \/4% h-0 VYANVA e-i e T. kotschyanus

vO/0 ab ARYA </ tw ¥/¥\ n-w Y/vv d-g V/YAyz Y#/Y it \/4% h-o0 \YYf. g-o e
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Y/#% gh fV/V u-z \/¥4a n-v Y\/¥ be VAR | \Y/¥ def ¥/-Vrst \/-Oz YA\ g-v A

f/¥vgh  OY/am-y \/Y-o0-w \V/0 cde AR | \Y/Y d-g Y/\# rst </84z Y.fr-v e T.vulgaris

¥/00 gh YA/V sz \/Y# n-w Y-/\ bc o/eer \Y/V cde Y/OY st \/-f12 YYVr-v i

¥/4¥ gh vi/A a-f \/#7 1-s 0/\Y m-w «/#4 pgr O/YY 1-x V/YA p-t \/¥Y g-z oY\ p-v A

Y/AO gh vY/¥ a-d V/EN It O/ l-w </0-qr f/44 1z ¥/\A rst \/YO sz YeAr-v £ T. daenensis VYFAA

¥/V\ gh YY/V a-d \/¥e n-v o/ve I-w /S8 qr f/YA m-z £/\\ g-t \VZAR DS YOA Q-v f

Y#/Ye Ya/yr-z f/Y% a-e 0/4V k-v N/NY -r v/ Ajt Y/¥- st \/YY v-z V4% s-v A

YV/Ne fA/Ytz  f/¥Vae /%Y I-w \/YY her v/#¥ j-s Y/¥Y st \/YF sz \A- t-v 4 T. kotschyanus oLzl S

YA/Y e YY/V w-z f/4¥ ab ¥/¥0 n-w \/YY g-r A/#Y g-m V/YFt \/YY v-z Voo \

¥/#V gh #\/Y c-s </AY g-w \AVARE ARVAR:! </AV 2z \-/Y ot AV NeYejr A

¥/YY gh £N/A cr «/AY g-w ARVAR & 4/¥\ b </Afz A/¥- ot \/-Yz AYA k-v 4 T. vulgaris

A/\# gh OANY Qv  \/-fp-w A/VY h-n \./#ab \/-\z Y/¥Y rst AAWA 0YY o-v \

¥/¥Y gh VY/Y a-e </ tw O/\A m-w Y/V\ d-m Y/VY r-z V-¥/\ ab Y/\Ya YYoy c A e

f/f#gh  Vvf/fabc  -/0Yvw f/fV n-w Y/ e-0 Y/fAt-z fv/¢ -l Y/$% c-g \4£Y efg 7 T. daenensis

Y/f¥gh  Ve/-Yai /VAT-w f/VY n-w Y/V\ def VO Xz fV/¥ -l Y/-Va \OYY e-l ¥
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Y\/-vef fa/vr-z </VV r-w Y/AY n-w Y/4- d-k f/-Yp-z Fo/v f-m Y/VY abc \POY e-j A

Yf/ae 0+/4 p-z «/A\ g-w Y/YY p-w \/OY g-r Y/VA g-z YY/v g-t Y/YO c-h \FAE fn 7 T. kotschyanus

fe/4d Ya/dz < /NP g-w Y/YY p-w Y/NY d-i f/\4 p-z YY/\ it Y/00 cde ¥y j-u ¥

Y/V0 gh 00/ +Y u-x \N/NE-r ¥/4Y m-w F/NY C ARVAN \O/4 |-t </AY z2 \aYO e-h A

V/¥¥ gh £\/Y d-t \/AVi-p Y/40 n-w Y/Y\ d-m V/Vij-q \#/¥ 1t </AY z V4A4 e-h 4 T. vulgaris

A/Y# gh #¥/¥ b-o Y/VO h-k Y/¥% o-w \/YA T £/0\ j-t 4/VY o-t </faz \YAY g-n f

A/ -V gh #+/Ad-t \/OA |-t Y/\¢ n-w \/¥¥ h-r O/0N 1-w A#/0 bed \/AY i-s £y ab A

£/44 gh V./Ya-h \/$\ n-v Y/+\ q-w \/NY j-r f/-¥p-z 4Y/A bc \V/VA -t O\VY a 4 T. daenensis VY4
V/#¥ gh £¢/Y b-m \/a¥ j-p Y/YV p-w \/00 g-r 2/YY k-v O+/Ae-k \/¥8 p-z Yfsfc ¥

Y-/Nef £Y/ N Cr Y/0¥ e-h /YW \VAYSES Y/#% s-z A\/N b-e \/4Y h-q fYavhb A

fv/-¥d Y\/Yz Y/V0 def \/O+ uvw \/Ye gr /00 n-z £\/Y d-h Y/-Yfn Y.VfcC 4 T. kotschyanus

YO/Ae ov/6 m-y Y/fY i-m Y/\. t-w \/YY jr O/0Y 1-w Ya/¥ f-q \/YO j-u YYYV de ¥

el e ol gtee BNl eSSl LSt Gy Gt A 5
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Abstract

In order to evaluate the effect of plant density on quantitative and qualitative yield of three
species of Thymus under dry farming conditions in Tehran (Damavand), Kurdistan and
Kermanshah provinces, an experiment was conducted in a randomized block design based on
split plot with three replications during three years (2009-2011). The treatments were included
three species (T. vulgaris L., T. daenensis Celak. and T. kotschyanus Boiss. & Hohen.) and three
planting densities (4, 6 and 8 plant/m?), which were considered as main and sup-plots,
respectively. Shoot dry matter yield, essential oil content, yield and essential oil components
were determined. Results showed that the four-interaction effect (density, species, year and
province) was significant on dry matter content, calculated to be from 75 to 5172 kg/h in
different treatments. The maximum dry matter yield was observed at a density of 6 plant/m? for
T. daenensis in Kermanshah in the third year of experiment. The highest essential oil yield was
obtained at a density of 8 plant/m? for T. daenensis in Kermanshah in the second year of
experiment. The maximum thymol content (80.33%) was related to T. daenensis in Damavand
at a density of 6 plant/m’ in the third year of experiment. Overall, high production capacity of
T. daenensis in the study provinces indicates the adaptation and economic yield of this native
and valuable species.
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