-~

¥y Ve e 1YY ojlauds [pdd o Jo /£ 1yj LS Mol doliing sy

Gl (b e 5 535l pole oSy
=5 LS ool aolings,

" .~.=53€’ dJLS-Q"

O3 29,13 oS (s oSt uilwl 4> Ol s b5,
(Swid yid <o (Trachyspermum copticum L.)

Todlj Bl ool g | (sh 55 o0 e ¢SSl LS oy S 031

(azadehkarimi.a@gmail.com : Jsgue odiw g) ¢ sl @ilio 5 (6559l pole olSiily (658> (commiily =)
b @lio g (6559LsS pole oSl ylutily =Y
Olo)S 4Byl (69 5 (rbo (slioSS M ol ¢ azme pole g 4B pdy (5391555 g pole oSy olotils ¥
WA AIYY 2ol o, WA VY bl g

AR VI S P75

S
51 9 Sl ()l g ] Siiddous Bble 45 by 031935 9405 (W05,1 b LS ;I S (Trachyspermum copticum L.) bs;
QRS Cod (3l (Wglie dled (i jaliieds (Sl Sl 5115 Jgeud 03294 419U sCglio (gol bl Mgl L
(Y720-9Y47) 1y Jw 95 (b H1S5 aw U (Bobad Jol5 Soby b CIB 3 ouudd B s S O yqods  auilojl ( Suid
9 S YT 5 Jgmere g )bl Jolud s 93 )3 ol Jolo ol ol ylojS (65,5LiS S lidod 35 0 oliusy! 42
S oS g il g 41355 31 Jeols gl bl 1 D9y youiS Cilises bl A 4y Bl yli5 cadoST YT Jold o3 Jole
aS 3 HLald 0y g b 4 Jaile 1,5 5ilog S 3 51 ool Cowddy gt Cuild Y3 gire wili wilu! elial g S
Sl Hloi 99 43 it SLacuiss| OS5 o F (ol 0 (Ll a8 5 VY (o 51 (i 35 LS 9 ol e g0
s AL YU ol b i3S 5 1 gasd b BT rdold ol 09,5 55 sty alold Iog0s yobusl s ioy
B (9313 OS5 29 1=t SF ! S plgmisay (2SS s o (b (bl o abold il38l asdlas il 43
i bl )3 05 9dms Jgmond SV (glgione (ild & dagi L il Lo b i oST (JIS yobas 1391 Fige lj (scedsS]
i Bl s ST ay Jd Sl S o5 ol 13 S g 02 S (6 cmsbio S ST Ol Ko
i (il oy 3 (S 5 4 oy SIS (SUbirisST i dptadns 5 13 (SUbersS! osdles 3guh 5o

g 48,5 585 55 U5 (22913 8LS )3 Jgeud gl L dai o (631554 (Sl )3 39l 0 Ao 9 Wkd
0> b 4 Juate (B1)59ilog S I (ol ((SWS Jgedd el (sadlie 4 5o oS slaojly

DA e ( Sid 5 4 Cpdogl gl addllas 45 (YONY)
Joes 039 SLuS 5 GBI L btumer (S p &5 03
Gk 31 Seis s (YR) Wl dgage |y bl S
Fimwge Jyime sl ol gaw il Ly Gl
o gLagj ol i) cawlos b gl b slacugibio
AU LS 4l slacabie )‘-\—M 5 OlaS 5 o) 2
5 b Sl ls5 olS cuenl w2 e (YFATA) 315 o
(Siddas g Suid Gble ) ol CullS uomen g 29)b
i bl (gl ales 5 (5155 0985 yiom
Sl gl g osuis &) ( Sid 405 cod ofgds ybSj
(Qlwghin (o9 (i) s 39 dla (5, 4LBIS
9 0oliedy) (y 2 o(V8) Cul 485 ©jg0 Glul g e
Olssdn i Lol 5 Genl)l (Jsesd (YY) oy Sen
V53 Jgesd Glipe 9 38 (Byme Gl il (ol sl
9 Q"#"l)li. O‘)'.:.a 5 Juo)yd SYIYY B Yo/-¥ O‘)ﬁl Py Ngad
A GBS AXVOY B Y /Fe D503 ¥ 3 iy LS
5 st @lio » olsj )b ol Cueal @ 29 L
5 Stt gblis ol gl Codgize izmen g (gjlugyld
lresss ols; At sbcaisT 450 sbedglbe
Iy Slecs e gl (Sis i bls o wlel Has 5l as
plosl cige wladss gy lyoly U bl 8yxe g ool

Aosdo
8l, e g Trachyspermum  copticum L__;
5 Lile alS Apiacea o3lgls ;l Carum Copticum )
hlen (3,5 (2lgs 3 9995 cllban & dlusy
Cdedn olj ol Cueal (1VY) b9y pae 5 LS
SLsyl 5 50 el ol bl 13 3390 LS 5 5 il
0ud o)Ll plie apal plyea lij pull 3B 4 (o3
5 g )6 ws  SlaST sl Golgs cily Jsa g ol
ko Uy eisfl By sl Jgass b Lasyo o8 (5581
5 it gl 5 (Lol Gan S lsiea Vi Jyos
LIYEY) Ml o Cuodl glyly gyl
Golio 532 Jlo 3 yiako YY+ (Sl bassio b ol
553 Byl 098 o0 g (ler Sl des 5 Sl
alie Gl (2LS £55 5 Lidgy Lo adat I )
s oS b Slyie g5 ol 9l b0
5 53 S Gl o395 e ] paions (sl
S s QlalS Sy dej 3 (V) 295 b5
a5y el YU caS b olS ag il o ieke
slacdnlio gl (o9l Gl cuis I 2ls S
olels g9y o ldlas .(\~) C«»Lmo] 5l edlawl ¢ 4446
o8l L g il Ly (Siis i oS oy lis ¢ gyl
Sy o oll CeuaS o s cel 4ol slacdglio



¥y

W5 b olS lacasS (uilul o @lyss b))

90 (Sl dely 0,5 solawl 4 iy > ;e Lo +/A
VIE SLulis S, byl i Gl alie oS
Ly bl o)bsil pasls SeSay acib plolis g V-
buly 5 o (CT-C25) JLoys sl Spien 505
Moimiig L (o2 locads auslio L ()] duglio 5 LSy
28,5 & y30 GCIMS 6lss ailslis

5 33kt oS Soh b s g oo by 4o
2 oSS glaely din a0l SaSw odly 1Sl duwlio
SAS (version 9.1) 33l 5 5l eslatel b g 3o yd O prdaws
P olad oS )3 i (o2 S 85 ploxl
ges 5 bl (ol slaadlie 4 o o (Suid o5 Jlos!
Jible s S Ly ol 4o Y polisl oy MLy
A5 ey Minitab (Ver. 17)

oy g b

S 5 olas GC-MS | Lol mls ol
a0 gl e Loy s 5ae s i il oads aslis
aS ol lis (bl saimd LSis S 5 oS e wilylg
2 bl Jalite Sl izan g i ST ()l Glol sl
oy ) Jlainl e o (g mize M A oS
(Y Jsds) ails (pS +/+)

G381 )3 oyll Jalite 15 (Sl dulie gl
b L adesme cdsS1 0 1) ol Oliee o i
ey L 5 o s 31y (e (28 5 VYD
el Loy cplol Lol 3 3l s /) 5 Silea L
adozs glac 58] puill oS i lel Glsisa
Luly i 3 5 (AY0/R) daio 5 (AYAIV) )L (4FV/Y0)
slacay) bl oS 5 cn p el plysa (Suas i
Jolize 51 25 plolis (ZYDIA) Jlge 5 pdanne
cl_m)Lo.,,'i O &S ol ‘_’ﬂ [RVE-S UL“"‘ W95| 9 d)LJ
b e rlels plime (YL (S (A5 )0 dise oS
3920 cisSl & baye ol jlade (e85 (VF/AY) cuils
3 S i g5 39 (M) JLoys byl o
G810 1y Jsesd oy VL ceiss] po (ll Jolie
21 a8 s VAP Sl Uy [Sits 25 cos
LAY ke b Jloj 15 Co8 dere udsS]
(Y Jaas) 2l

obi bl )3 39390 Sl 5 dlaw 1,500 Gldllae
9 bl (Jomod el g 0ad (5135 3,90 W LY
e ol bl ol cnp el plyisar (i 5L
5 ol glrd &5 Cas Jb 3 ol (YAOSAYAS) Sloss
5 L s Sla)s o Bing IS (Vo) s
Wl 2l 8l ol puilel LS kel aslly
a S uby oL (YY) o)lSen 5 0 puiomen (YY)
Co5 iy bl S8 5 bl a5 i Sl
gy (S5 5 5 gy Jlag Ll

L8y 9w bl sl o8y Wy 9,0 g Mol slaojg s
ko Jlgen Y Jood oo

_ W99, g dlge
2ol b gle oKy 3ble 5l 0lj slagadss]
S0y sz glan IS Ja_.wy) G bz ol ol
Bhie (b5 g1 s gglaen 9 (alulid ((owlidols
o=l calizee gla il | oa s (g)glmen Cumor 1 &y
Sobzyb LB 5 gond 33 oS ilojl g0
Olysdn slite )lel mjy Jols 95 Jols (ol JolS
P ISIY L e Jele (lpices ST V5 5 Lol ke
5 00 o8l oS (65,5l e Sligiod 550 a3
Ad83YA 540 0Y 5 Jlod (oye 4B D g d Ve
Lol (b s g 50 A58 6l 5,5 Job

(Y Jods) Bas cuis V-8

LS By N pope g e ¥ Jobds S 53 50k
3 iy g9y Laasy dolb 5 o e Ve lacayd, alold
Jlol 2 g 0jul Cpgody CulS b il o Lo B oo
B )5 g ologgd

ot g Jley bl bl ) 93 o )3 ae) e )l
Aoy b bl alie jobay 2 70 als o b Sis
Lulys (gl el oloj b s)lel 593 e 4 (25 720
5o VY (Sid i lyd sl 9 5l e, Ve by
Slos y pie byl Jlo o p3 a8 Jleel JUSG
L iy gy 3l edlaiuwl b (ol (w9 St 48l
e Ve il celn ¥ csed pouglS oSy SeSa g
Cowddy bl 43,8 Cl)x..wl ol odwlw g ol Sl
940355 (V) b (objiagby matw Sligw buwgs ol
5B5) GC slaolKiws bhwg wlel glacuS s ololis
ey e S 5Lag S 5L5) GOIMS (31,5 5Lag S
ol dy b yuslul ) 3 .88 plodl (o0 > it
r2) e o g b S 5 5 o> (9 (3255 GC
e 255 Sl by b Pl logsS i 3 o] e
0o 9 9055 delne gonal Jole drsbre (g g (Soxe
J=o ilslia i gt ()l cuslio 4l i3,
oS 5 )05k gloj 9 Loy e g eill oS
i 4y Juate 81T 5ileg,S 58 olSiwd & o il

Cawge e L Agilent  Jus GC/MS oSiwss
g o s /YO 3Dy a8 g o e Jobay HB-5MS
O (2led deliy g yio luo +/VD LI &Y Cobrs
ol y 5 il dz )3 0+ oyl ol slod 1 wala zpd
A Ve ool oles! sled caids & Lod oyl p> Uiy
¥ il olal)S 5 aada ¥ b pl o (g g oI5 il
a0 YA 5,5 SBUT glod g dddy 4y o5 Sl a4
ol Copo b Jobs 5 plgisas poda 51551 g 51,5 ol



¥y Ve e 1YY ojlauds [pdd o Jo /£ 1yj LS Mol doliing sy

_ 2348 il &3l osd (g pglaer slagissl =) oo
Table 1. List of 36 collected ajowan ecotypes from nine different provinces of Iran
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Table 2. Results of combined analysis variance of composition of essential oils for ajowan different ecotypes

c c o i ) ke
Jasls ) Joes o Jor ol oLl ool Ok, onrWl ] ol o=l orsdl :lj f;u
YT V-V ofee ™ ofeeesN® ofee V™ AN VY ofoeeest ofeeey™ ofeeest -[YT o[e¥" AN ) J
ofeea A ooy oleeo ooy YN vy ofeey ooy ol -y ooy ol ¥ ’”J‘fjl"
Ane YAVYIY® ¥ YA A AR AYORUA VA AN o/ YEE A2 /4% ) &k
oA y/s feeany feeany fevaes ¥ e A ooy Jevaen ¥ ey ey RN oees \ )’Jll‘;
S
ey ¥/o s oJeeen¥ eeey V8 YIYA ooy oeo¥ A -1-0A ey A ¥ a s
Diane WES/T® <Iya** A -lov™* raviN A 7AN VAN <IAY® Moy A Niran AL Yo iss)
./"\i&;& ‘,,‘,,/';i&i& ./\‘,i&i& -/“:ns ./.sz \\/ﬁws \\/‘,,Ms ./.b## ‘/\,,\,,eses ./Y,;## ‘/Y,RI‘IS ./.\‘ss ./.Y,## a Shl LS;;’I
e\ Y feeeay™ Jornen AT eeerd™ N o™ feeey™ fa/v4* Je\™ feenny™ g™ IR Yo » J:;
» Jl
e\ JJEAR Jeeens \ns Jeeend™ L Y N R L ¥/5* Jey™ Jeee A AR AR Yo 2 el
sl

e BNl dgng pas g Jlainl dopn 1 95 maw )3 by ime B dgng s Sy NS 5 ** &

Ad

(A7 ¥ < me | S5 @ o o677 (/0



Yo

Weo ol YV ojlad [odjpw Jlo /2l (oS Mol ackiiagy

(ool 5 ol Jges) il ol S 5 sy eigs o ol Jlite 1 (ke dglio =¥ Jgu
Table 3. Means comparison of irrigation*ecotypes interval effects for main composition of essential oils

(Thymol, Gama-terpinene and p-Cymene)

] on Ll Jsess
Sk ol VY0 V-av YA
J?")é Cy.Hy C\.Hys C\.H©
o Jys o Jy o Jey s

\ VA/A k-m \Y/o o-r YV/\ a-c YV/Y a-c Yo/la z YV/Ayz
A\ YAV b Yo/Ac VA/Y k-s \Y/-¥ p-v Ya/y b’ Yy/-qa
Y Y-/5 \O/A s-u VA/A m-s \#IA p-v aY/5 j-m £+/Ade
¥ \A/<£ n-p VA X ARYRIAN B \Y/5 vz o0 f-i soloc
o YV/Aj Va/y mn YY/A f-m Y+/Y h-q ¥V/\ st ¥a/% o-r
5 Va/% Im \A/An-p YY/5 e-l A/Ym-s VIV r-t Yo/o h-k
\ /A n-q \O/F tu YY/Y f-0 Va/y j-s YA/bg-t OY/Ai-m
A Yy/od Yo/Y hi Y¥/a Y+/\o b-d ye/lod Y./Aa'b”
q YO/A hi VA/# Im \A/om-s \WYIY p-u ¥¥/5 uv ov/-¥j-n
Ve VAIY n-p VF/A uv Yo/a d-g YY/A e-k FY/V v d+/Am-q
N Y¥/5i Ye/Aj-l \F¥/5 u-x WY w-z ¥a/a n-r OY/¥Y h-k
Y VMY n-q \O/A s-u /A v-z /N yz M/oe YIv d
WY Va/y mn \#/A p-s Y¥/0 e-i Y./Ah-p ¥£/4 st V<Y I-p
VY ye/Ajk VA/# Im VO/Y - Ve /A x-Z oY/\ j-n INZAR
' VAIY n-p \#/vg-t \F/A p-v VO« Vr-x OY/Y h-l M/¥e
\& YV/Aj Va/A k-m Y-/sh-p A/ An-s O+/d m-q 00/Afg
\% Y.[e Y¥/A hi \Alam-s Va/0 j-s YV/5yz ¥\ /Aw
YA YA/ jk VOV s-u YY/+Yf-m VY j-s ¥a/0 o-r OV/Y k-0
\q \W/An-p \O/As-u Y¥/5 e-i Y\/Ag-0 d+/dm-q OYV/Y j-n
Y. AAVANIS \A/# m-0 VWA w-z NY¥ z 0F/\ fg £+/a de
Yy AAVANIS Y/ wix Ye/+Yi-q VY/Au-x d+/Y m-q YN d
Yy \A/F m-0 \Y/Evw VAIY m-s VA w-z AR £¥/¥ ¢
vy YAY g YV/Aj YY/AY e-k VOV r-w ¥ /5 wx oY/¥ j-m
vy Va/\ mn \O/O tu YY/5 e-l VA/A J-r OY/Y j-m 00/Afg
Yo /A n-q WAV YY/A e-k VA/0 j-r ¥a/0 o-r OV/% g-j
\fd WY/ p-s VO/A s-u YY/V ab v#/5 d-f Ya/a xy ¥£/4 st
Yy Ye/5 -l \Y/o o-r VAIY m-=s YA/am-s ay/% j-m AR
YA Y./5 ef Yo/ah Y+/A\ h-p \Y/a o-u Y&IAz ¥\ v
ya Yviag Ya/Yhi Y¥/V e-h YY/V el Y&IY z Y4/ xy
Y. WIY n-q \EI¥ -t \WY/OV u-y Y./Ah-p YAIY p-s OV/Aj-0
Y\ ve/aj-l \V/A n-q YO/FY e-g Y¥/+ N e-i ¥V/Y st ¥a/A n-r
Y YVAD \V/An-q YA/+¥ c-e Y¥/Ve-i YVIY z a+/Am-q
Yy ¥V/Yoa YolAc Yo/8N e-g YY/Y fn Va/.y d Y&
¥ Vo x ANy Ve/A Xz NV z SAO b Yy/a a
Yo \O/¥ tu ARV/PY Y& e-d Y¥/0e-i ¥£I¥ tu d+/Y m-q
\rd Yo/ac ya/s f Y+/Aa-c Y¥/50 e-i YV ¥ d Y./Aa'b’

Bl doyd gy Jlein] o 50 (6 e BMS] (STl (glaials wix 905l olly (pgiw 4> Cglite g b sl Sibie

e ot Mo 55 (el g Maapul S )3 3L
vaass iblS cledy Wilgh o o Suid (55 byl cod
PYFIYY) wil & bas gly W cas Ay 4 op)S
ol 04 oo Jolite (gladus b alal,y oyl

P (CNB) it e~ S elgn o Jgl 428
o Pt ol a4 (o pod Spgo )3 |y ()8 olS )l
dlgay e oo s il md o olassl L,
7 Figd LS Caus gy b S Sis
Fowr Ca olS 53 d9290 ()5 5315 olS Ay (b d9xe
slacdglio @i )3 9 39800 Colia (u)S gl
Sy 35 oS s

93,13 0,Lil (GDBH) jled —aisy dlge 4y ;505 4,
3535 s S 5 s (ISl 45 o3 b 5 o

ame s bayly 5y uilwl LSy 0 cgles
OhlSen 5 gaea 5 (V4 WA) hilSen 5 (6 )Sus bawg
90305555 9 (Bl odugl § L5 gl 3 (Y4)A)
Cw) 045 ui‘:)l)’f a0 ()L.*.-;)' 5 (Y~ \V) L’)‘)K.ua

o524 ;503 (29)b LS ) oy g lade Lol
S T e cod 9080k 5 Gpdie (LSepe
g );1 oWy Al .(Yf‘\‘isY\‘i)‘\/\) Cawl 04 ufb)bf
P oad e lals pasob i el 5 o Sis
() csly Galidl (s oS 5 glaivee aald b dulio

g (Seid s (b puilel SlS 5 > Sl
(VF) 2l o gilio g ol gloclled > s Jdoey
S—id i Jleel (b Ly 5 jiuage jlade ol 3l
)y S udgilio p puiitune p xS0 Cleds Wiy 0



2

W5 b olS lacasS (uilul o @lyss b))

Cond )3 4S5 Jl5 9 059550 83 gl (slacuisS]
leas odly i oyls J 8D 10 5 s Cow ol
Joys )l bl 53 YL Jsass il (Il slaiss]
() JS5) si0ss

oYL sl 5 el (Seis s bl 8
P> adlye sl a5 > p> wmsly Jol adlye 3 1) oo
Ay dng LY Joia) 092 Jgesd 4 bgrpe o (YL
oo slacaisSl Sid i balud o Mgl Hlges
slacs sl S b 3 2385 )15 el 0g)5 5> Jloy
2 Jbey )l SIS i lailyd > plaals g ol
is8)5 )13 Jgess 09,5

P> adlye sl Oliwe YL b L b)) cosS)
Lyl oot YUy Joad e b glail,S ST olgicas
oSS woglj ccloeuisS] ogdledy i lolis St i
23 YU pod adlie r il Uy 35 cubdgye g lud (85
< 3y S| AB)S L8 VL Jged (liee b lacassS]
b (St 15 005 5,8 255 (VU Jpe Jlogs bulys
2905 Jas Slite Jgus buogio oliee 35

58 ey Ol o5 o Slaniss] Lo & 2255
oSl placs Sl @ bgpe Jgosi Gliee n b &S
u_..s9§| Hdg 0 d)ﬁl&"? &ww 9 Sis d.lol.uo
YL Jsass e Jloys 5 25 Ll 53 5 53 o
LS O—i] L O‘?J“:’d‘t’ L ULM>9L' 3 ladlaie 5l el
3 oo 455 5 Gl 5 b S 3] 2g1aS
@ ol el 9 0)l8 o0 U GlaLS (cordom 5 (STl 5
Stbdog bylyd , 4l 43 gyl LS 35 e obS
ul_zaLf A Commd l) u.u...lo uL.S); )‘1 d)s\Jb ol)’.,,o el
(P ) S e s Jloys Ll 5 adly s,

o=l 05 slacassst pingin ol @l ool
L s gS] iman il oVl (obondsn b igo sl
PR3 a0 s Jgod 6V lgize 4 g b o L
eS| plyed (Suid 15 g Jlop lulpd (b gy
P cadS L g Sliddog gble ol cuts sl
2ol cesS coggl 1 g op3y9] Camwday &S G0

O b s id ddeze g blj caisST 90 0gMeay
Sloapd )5 plodsay Jgod e (ppteS g o yide
5 Joosd jiwgn L badyo slagj o lp glailS
Bblie (sl Jsas VL (slye L o) Mol (ppimen
L oo (Bymo Siddess 9 Suis

A5y Ol 3gaaS loj 43 g oo My Cyo (S Wil anily
(e S5 3 i o 21y )5 o 5 00 B

OlalS Cuslosd ks bl cpl )3 sl psie [
S T ot Ne b o dnlae Ol 09uaS b &S Sloj
Ladsje) (b diun (g 6551 Cudgiome pas ol yen)
LS GialS ecel g dad o Sials' ]y CO2 oYL Gis
Lol glamplys Bpman plojon jsbods 9 oo fitwgid
5 a8l Lials glalasMe LB jladedas (NADPH+H+)
3 X s asll sl dh&ﬂ‘%ﬂ Oi‘ 5heeab; x>
od s L wS) asl ialS claw 1o 5 oS lade asus
Do dled oytwd j3 eS8l 65 lgiedy (NADPH)
&5 Jolw ;3 NADPH+H+ (6oL polioe 095 dsgiay
b abled oo dbul 1) adl yialS asd oSSl S 5 aisl
(NADPH+H+) Lag lg S —sals 459, 4y ang
5 aS 1S el l"’(j Bpas Cpx Ll ol sl
(1) sl il Bl Sfsilas (slosy jsS5 oS

CstS o 00yl pilwl LSy jlade )d puss
s &S S ol sl (S 15 cod caisST il
L (YOTVYY) conwl cponl gl wil o Cuto ddipon
el il S 5 oSl Jgos aSnl 4 a2y
S glgedn e85 ol 20 Bkl 2g eS|
Coio y s 3 (03L5 oyl ole s (go8 ST sl
(V+) 290

u;._)ung 5 calud b ol cas My gL hges
Loyl bl caS 5 Glunss )y uioren 5 baeyisS|
@.qu)‘l Jols Jgl adlze 90 wlwl p (Siid Li5 cod
578V gl ada (¥ 5 ) JS5) 23,5 ) bl (slaadlse
Smid GiS g Sugby Jlay Lalpd 93 pm 3 ) Ol
el (Jlop olel laulyd cov (¥ Jou2) 3905 4 g
aS Jb oy [+ /F) il |y Cops YL Jgl adlie )
i 2Vl colpd ped ailie 13 Jg)S19)8 g i plolS
Joous 4 dlhe 93 y & 3 g aisly (+/F+V) 5 (+/QY) Joleo
Lol 53 &l Jhged (bl 2 292 (e oy (6l
L Sl jlages 3 095 cnl i8)S )18 el 09,5
.(\ wa:) Cawl 0045 00> ol &



¥V Ve e 1YY ojlauds [pdd o Jo /£ 1yj LS Mol doliing sy

S 25 3 Jpase ol Ll 6 35 ol S 5 ol shaalye o 555 ¥ Jgia

Table 2. Results of principal component analysis in normal and drought stress conditions
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Figurel. Bi-plot graph of 36 ajowan ecotypes in normal condition
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Figure 2. Bi-plot graph of 36 ajowan ecotypes in drought stress condition
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Abstract

Ajowan (Trachyspermum copticum L.) is one of the most important herbs of the Apiaceae
family in semi-arid tropical regions of Iran, which is considerable in the production of essential
oils with valuable secondary metabolites, especially thymol. In order to determine the secondary
metabolites profile of ajowan under drought stress, a split plots experiment was conducted in
two irrigation conditions (normal and drought stress) as main factor and 36 ecotypes of ajowan
belong to 9 different provinces of Iran as sub plots were planted based on a randomized
complete block design with 3 replications during 2015 and 2016 in Agricultural Jahad Research
Station of Kerman. Based on the results of combine analysis, water stress has significant effect
on the components of essential oil. Gas chromatography—mass spectrometry (GC-MS) analysis
revealed the presence of 13 compounds with the major constituents including thymol, p-cymene
and y-terpinene constituents in all ecotypes in both irrigation conditions. Based on bi-plot, two
groups of high thymol and high p-cymene were identified. In this experiment, increasing the
irrigation interval effected as an advantageous strategy to improve pharmacological component
in some ecotypes. In conclusion, Zabol ecotype was superior to others, in terms of its relatively
good performance of thymol, special in drought stress and it is recommended as suitable
ecotype for cultivating in dryland and also where drought stress usually happens at the end of
cropping season. Also, two ecotypes included Zabol and Mohammadieh were identified as
extreme ecotypes in response to drought stress in reproductive stage, these ecotypes could be
recommended for breeding programs to obtain drought tolerant thymol-chemotype cultivars
ajowan.
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