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Table 1-Thyme plant populations
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Number Scientific Name of the Geoaraphical Oriain ) c L ongitude L8l Ly haw
Population Plant arap g City of Gathering 9 Latitude Altitude
L ocation
1 T daenensis suibs &5 e ol - 49 52 57 33 46 24 2470
daenensisl Markazi Province
T. daenensis subs SF e Sl
2 ; - 49 24 50 34 05 06 1965
daenensis2 Markazi Province
. T. daenensis subs S5 e <) 49 29 41 3411 38 2404
lancifolius 1 Markazi Province Arak
A T. daenensis subs i) e 48 40 00 33 25 00 1900
lancifolius 3 Lorestan Province Khorram Abad
5 T. kotschyanus2 ‘-’_tw)g Ot“’? Aetigh - - -
Kurdistan Province Fereydunshahr
6 T. wigaris pateel - 50 01 00 36 15 00 1300
Unknown
T. daenensis subs S bl
7 o © < - 47 07 00 35 37 00 2100
lancifoliusd Kurdistan Province
8 T daenensis subs o) gl 5255 49 30 00 33 11 00 2312
lancifolius4 Lorestan Province Aligudarz
T. daenensis subs sy ol U p 5
9 ; o o 48 28 00 334600 1820
daenensis3 Lorestan Province Khorram Abad
3 b L b 565 ol Ylais
. el gl
10 T. migricus 3 Origin of this species - - - -
probably is the outside of
Iran
& C)\’.‘-:lé)si Ot:““ Lol
1 T. migricus 1 West Azerbaijan v 44 34 68 38 09 17 1780
) Salmas
province
12 T. pubsence B bl gl O 2 46 59 28 37 41 25 1500
East Azerbaijan Province Qareh Chaman
0 obrl3l ol o
13 T. migricus2 West Azerbaijan =9 44 45 63 37 29 47 1920
) Orumieh
province
T. daenensis subs polaols
14 1ens - - - -
lancifoliusé Unknown
wf bl el
15 T. fedtschenkoi West Aze'ba”an - - - -
province
16 T. transcaspicus ol ‘Jw, - - - -
Khorasan province
17 T. daenenss subs daenensis Oledno! “'t‘.“‘ u,\, It ~ ~ 2300
5 Isfahan province Faridan
18 T. daenensis subs daenensis Oy QL:,»I. sl p s 48 30 00 33 15 00 1830
4 Lorestan Province Khorram Abad
19 T. daenensis subs daenensis Oledol OL’.;?A o B B 2500
6 Isfahan province Daran
20 T daenensis subs 55 e o - 49 33 07 33 57 57 2475
lancifolius2 Markazi province
21 T. daenensis subs daenensis Ol oyl SR ~ ~ ~
7 Isfahan province Fereydunshahr
ol ol )
22 T. kotschyanusl . 56 47 35 30 54 25 2400
Kerman province Zarand
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L5 (UPGMA) 5 (Ward) 5l (b9, Ly (slassys 4o 9 45
1 pbcl NTSY'S 5 SPSS 158 5 51 solical
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T.)WY 5 (olael okl 51 T. daenensis subs daenensis) \Y

- SAS I8l p sl ealawl b o Olao il yly 4320
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Table 2- Mean comparison between studied traits of 22 Tymus sp. plant populations

A3 Sz . Bl gl S ew) Slam il
e Tl ks zU e ol Spdsb Sy
. gy = L i sad J5 cpdl o o bl > roers

ered Large o Qg Height Height # L eaf L eaf
Population diameter Small Plant area flowering inflorescen Avel;agef lenght width

plant diameter (cm) stem ce number cl) (cm) (cm)

(cm)

1 61.90ac 55.14ae 3559.4ab 23.33a 4.5bd 37.62e 1.8ab 0.43be
2 64.26cd 41.25he 2050.8b 19.93ag 6.21bc 16.4h 0.76hi 0.40be
3 57.16ad 52.50ae 3110.8ab 20.83af 3.083cd 29.17fh 1.62ae 0.33de
4 40.23d 36.5e 1583.9b 7.09k 2.46d 28.39gh 1.30dg 0.68a

5 44.91cd 39.7ce 1893.1b 10.86jk 2.25d 40.8dh 1.50af 0.5ad
6 45.11cd 40.22ce 1887.8b 21.65ae 11.72a 38.89bh 0.95gi 0.33de
7 42.50cd 40.16ce 1577.3b 13.664j 4.18bd 30.63eh 1.73ac 0.46be
8 43.00cd 36.66de 1693.0b 14.66fj 2.93cd 27.08fh 1.36¢f 0.45be
9 46.03cd 39.16de 1975.6b 11.96ik 3.11cd 29.83fh 1.40bf 0.60ab
10 55.28ad 49.96ae 2927.2ab 19.43bh 4.18ce 49.28ah 1.85a 0.35de
11 54.75ad 59.50ae 3406.7ab 15.16dj 2.87cd 69.17ad 1.40bf 0.43be
12 60.61ad 61.50ab 3855.3ab 26.22a 9.55a 78.61a 1.13fh 0.40be
13 55.64ad 49.71ae 2897.6ab 12.67hk 3.91bd 75.00ab 1.05fh 0.57a
14 61.30ad 54.55ae 3527.6ab 19.61ag 4.003bd 58.89af 1.30dg 0.35de
15 49.55bd 45.61ae 2281.7b 13.49¢j 3.41bd 67.92ad 1.30eg 0.35de
16 46.33ac 55.66ae 3822.3ab 16.16 ¢j 4.83bd 53.33ag 0.65i 0.35de
17 70.89ab 38.63a 4641.1a 21.70ad 6.65b 71.78ad 1.77ab 0.37ce
18 72.70a 62.63a 4714.2a 22.70ac 4.95hd 85.08a 1.484f 0.35de
19 62.28ac 41.56 ad 3557.6ab 78bi. 18 23bd. 4 66.78ae 1.69ad 0.47be
20 57.66ad 54.00ae 3134.8ab 14.83¢ 2.83d 66.67ae 0.91gi 0.32de
21 62.33ac 53.66ae 3360.3ab 18.33bi 2.33d 73.33ac 1.44bf 0.31de
22 64/25ac 59.12ac 3945.5ab 18.12bi 3.18cd 51.25ah 0.71i 0.28e

M Jgime 2o yd O Jlein] o p3 (Sl (lasals Wi 0] wlal s lie g (il dlae) giw oy
In each column, numbers followed by same letters are not significant (p<0.05) according to Duncan multiple range test
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Table 3- Correlation coffecients of morp gical charectrictics and ial oil value in 22 Tymrus sp. plant populations
Iy alas

; ; IR 5 i Uy e U gy, sl i) S
) oy q FE il Basi " f i i ;
,hsL,JJd'JL:' i o :‘ £V gl &_,15) T g Jib e Al Sy payes s s bl S 5
Sl g s 23 i ’ digt 2 & - iy, o e oo ; i3 i sl il
Maximum Minknom e eight Height Nuberat ot e Number  Number ’ M. bl o gl
th : Canopy inflorescence Leaf Leaf 3 days o days to Fresh Diry Helght of Essence Essence
diameter of diameter of 2 flowering stems per s number Alieer) 0% of ield . H -y
canopy eanopy area st plant lenght  width s starting o 0% ol wield viehd stem than weight volume
¥ L i Mowering Mowering inflorescence

Triates

b b o5
o
Maximum
diameter of
cannpy
A gt
gl
Minimum
diamseter of
canopy
il £ ol 0474+ D.95* 1
Canopy arca
bl glii)

1945 |

asinale 0.59% DETH L4+ 1
Height
flowering stem
el JF g
Height 24 0,38 032 h64%e 1
inflorescence
gy dlil ok
MNumber of L D68 66 023 012 1
stems per plant
L s
i <001 0.01 0005 012 oo .07 I
Leaf lenght
i
Ears D41 039 238 047 ) 021 D30 |
Leaf width
Bl s
allg,
Leaf number
ol year stem
il b gy e
s
Mumber days
1o starting of
Aowering

.31 0.3 -0.34 @11 16 £.39 0.20 003 1

07 o.or 03 .30 (AL A}, 26 042 0,09 038 1

8- I gy alias
Ll
Mumber dinys
1 50% of

AbDi AL1S 12 12 anT 0.50% N4z no? 03w (LERY* 1

F i VR L E L 40" .13 0T 0,704+ D.29 003 .02 o 0007 1
Fresh yield
[E Sy
Diry vield

n.45* n.50% 048 6 014 0GR 0.3l 001 003 [RE] 0003 0.91** 1

il

Height of stem 038 .23 031 401 0654 .13 06 033 018 004 .08 207 003 |
than

inflorescence

LRI Y .07 <01 0zl 19 4,22 0.54% 0,19 047" 0,750 0y 027 0,30 ol 1

Essence [INEY .08 [{RE 030 (IR} 412 0.44% 006 0133 oy 0.65%% 028 033 413 0.y 1

valume

Aot 1 gl flams! sl 2 0y Jas ) mege
* and** Significant at 5% and 1% level, respectively
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Table 4- Stepwiseregression analysis of essential oil weight (dependent variable) with other traites

(e capee Sl )R Malons upsCP

o o yaiito A bl R?(Coefficient of ) e (e & l‘w_ﬂ.’l?“)

Step  Indepent variable Deter mination) R”(Coefficient of C.P Coefficient

Incomplete Deter mination) of Mallows (Mallows
Final Model Information Criterion)

1 Srdsb 033 044 0.145 0.145 19.47
Leaf lenght
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Table 5- Stepwiseregression analysis of dry weight yield (dependent variable) with other traites

. (cred  po) R? Mallows < ;5 C.P
o s 028U (o < p0) R . .
s JEomo o ) - sl Joe (59 SN Hlro)
° d A bl b2 R* (Coefficient of ) e .
Step Indepent Deter mination) R?(Coefficient of C.P Cofficient
variable Incomplete Deter mination) of Mallows (Mallows
Final M oddl Infor mation Criterion)
oy pd ablw dluw
1 Number of stems -1559 2.65** 0.51 0.51 0.07
per plant
2 S di -90.34 2.62** 57.08* 0.087 0.604 -0.83
Leaf lenght

Jod Vg0 Jlainl pdaw j3 4l gxe iy &y g
** and* Significant at 5% and 1% level respectively
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Table 6- Special values and cumulative per centage of variances for 4 main factorsin Thymus sp. populations

b ble Dl d o (o il ylg D A9 (o2 (il g
Factors Explained relative variance Explained cumulative variance
29t 32.79 32.79
Biomass
bl oy 58.81 26.02
Essential oil value
e 71.99 13.18
Height
g S 0 350 82,09 10.09

Dry weight yeild
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09,5 ;3 5 bl oo (ki) luwl ;| daenensis subs daenensis3
D55 o0 )8 (poleel Lo L T. vUlQaris) & cuxes i pows
sdol V Jgdo 13 oS Canl (55 Clen 4 S 3 rures )
(el

Jol ol 5556 g0 5l eolatwl b M (6 dy 50 aios oyl o
A ogyS 3 (¥ JS8) M (93 455 4 425 LS el pgd
T.)5 g (Lmyé oloob,d ol 51 T. migricus) V) slacases
oloobyd el 51 T migricus) VY g (polxel Lice L vulgaris
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o & o S5l 90 Dlio 115 5l &S 58 byl 4y bgsye
3 Jols @l (s394 b aS w8 3 )18 09,5 <G jd )b caalis
T ) ¥ ylacames B ogyS ;0.0 S 0 olily gana dgs
T )Y 5 (obki—wy skul jl daenensis subs lancifolius
sle S5 L (ol S kel ;) daenensis subs lancifolius
Ol & 3laio (S5 &5 89505 S5l 93 2 5 alie Sujelsd)ge
I8 095 S 3 9 ol glil & (slete (5,50 5 gliws,S

1) 095 dw plS9)hi3 sl o 2y 4 sladed w38 gl

Jol 0935325 45 3980 09,5 2j 93 Jolib Jol 09,5 &S ol (L5
oliwl 51 T. daenensis subs daenensis) ¥ slacuzes ol
9 (palzeb Liis L T. daenensis subs lancifolius) VY g (kaw!
T )Y o (o=t o) Jless! Liie Ly T. migricus) V-
T )Y 5 (s oliwl ;I daenensis subs lancifolius
5 als SOy (635 e oliwl ;I daenensis subs daenensis
ol I T. daenensis subs daenensis) Vv sla c iz
(ks y bl 5l daenensis T. daenensis subs ) VA 5 () kaw!
T )V claccmes Jolis pgd 05,5 435 g Cuwl [0 adlis )
T. daenensis subs ) ¥+ o (& oLlowb,d okl 5l migricus
oliwl 51 T, fedtschenkoi) 1 5 (535 o oliwl ;I lancifolius
3 (= ool sl 51 T, migricus) VWY g (ope ool
9 (oleyS oliwl 5| T. kotschyanus) YV sl Cozes 9 a5l S
5| T. pubsence) VY o (lwl 5 ol 5l T. transcaspicus) V&
395 5 ped 0955 5 ablie o> L5 13 (B (bl il
T )Y Camon Jobs Jgl 09,5 125 4 3980 el 09)5 25 9 4
ped 09,5 3355 (535 yo oLl ;| daenensis subs daenensis
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Table 7- Special values, special vectors, justified cumulative variance and variables correlation with factorsin analysisto
main factors of morphologic and essential oil value in thyme populations

sy
W, W, & & e s
c.é'Lc; ...ﬁ Syl c.é'Lc; ...ﬁ Jols 0315 (SR (SR (o (S0
oleois ooy, SR o b W yuiio b b yuiio b W yuiio b b puiio
" JS;; ‘,-_:' g3 ol .o;: g_HaT‘ ol ol el el dele ol dole ol Jole
o eci . eci
Traites vectors P years Special ‘_J9‘ 93 e P’l{A
of first vectors of third vectors Variables Variables Variables Variables
main  ofsecond " ."  offourth correlation  correlation  correlation  correlation
factor main factor main with first with second with third with fourth
factor factor main factor ~ main factor  main factor main factor
b kb (5 S)i
g
Maxdirmum 0.40 -0.087 0.05 -0.15 0.93** -0.17 0.08 -0.19
diameter of
canopy
b (i SasS
oy gb "
Minimum 0.40 -0.10 0.05 -0.15 0.92 -0.22 0.07 -0.19
diameter of
canopy
b e
by 0.40 -0.07 0.06 -0.14 0.93** -0.15 0.09 -0.18
Canopy area
a8l glas,l
sdalls
Height 0.22 0.31 0.24 -0.22 0.51* 0.63** 0.36 -0.27
flowering
stem
uml I el
Height -0.09 0.21 0.55 0.02 -0.22 0.43 0.80** 0.02
inflorescence
Gy pd dBlus Dl
':tuerr?]t;e; ec;f 0.26 -0.30 0.10 0.20 0.61** -0.61%* 0.15 0.26
plant
Sxd 0.12 0.16 -0.29 0.33 0.28 0.34 -0.42 0.42
Leaf lenght
ng; ‘P(’;:h -0.14 -0.08 -0.28 0.47 -0.32 -0.17 -0.41 0.60**
Wi
Gl > Sy ol
sy -0.07 0.27 0.28 0.28 -0.17 0.55+* 0.41 0.35
Leaf number
of year stem
ool U jgy dlass
5
% %
Number days ~ 0-15 0.39 -0.13 011 0.34 0.80 -0.19 0.14
to starting of

flowering
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Number days ~ 0-12 0.40 -0.19 -0.02 0.28 0.82+* -0.28 -0.02
to 50% of
flowering
2 ) 0.29 -0.14 0.23 0.31 0.68** -0.29 0.33 0.39
Fresh yield
St 2,8l 0.18 -0.26 0.18 0.47 0.42 -0.53 0.27 0.60**
Dry yield
bl gl )| o
RN
Height of -0.24 0.14 0.45 0.16 -0.56* 0.29 0.65%* 0.20
stem than
inflorescence
bl 0
Essence 0.21 0.33 -0.05 0.19 0.50* 0.67** -0.07 0.24
weight
ool o>
Essence 0.24 0.30 -0.93 0.13 0.55 0.62** -0.13 0.16
volume
hy ke 5.24 4.16 211 161
Specid value
e bl
variance
Jop )V g0 Jlin! maw )0 b bxe cuiy 4y wigw
** and* Significant at 5% and 1% level respectively
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Figure 1- Cluster analysis of morphological traits and essential oil value to UPGMA method
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Figure 2- Dual graph based on mor phological triats and essential oil value of thyme populations
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Figure 3- Triple graph based on morphological triats and essential oil value of thyme populations
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