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Table 1- Combined analysis of variance for shoot dry weight and essential oil yield in
Thymus daenensis subsp. daenensis ecotypes

_ Mean of Squares il po cyuSileo
¥ 2l @il az o —
SOV, of g plail s (439 ol 8 Slos
Shoot dry weight Essential oil yield
Stress s 1 30.05" 14078.6"
Stress (Replication) (,55) s 0.43 122.46
Ecotype qussS! 11 567" 2266.94"
StressxECotype i oS Ix ics 11 0.18™ 53.34™
Error Uas 66 0.17 49.73
NCV. Ol iy - 15.88 11.74

Aoy ) 50 il molaw jo s e g o gee e Cui g 5

* ns

ns,” and " non-significant and significant at 5 and 1% probability levels respectively.
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Table 2— Mean comparison of shoot dry weight and essential oil yield in Thymus daenensis subsp.

daenensis ecotypes
S Ecotype stlsh pINISES 9 ol 0, 8as
Shoot dry weight (g) Essential oil yield (g)
Yoyl Arak2 41.85° 1.72f
033k Shazand 32.08" 1.29°
Oldo! Isfahan 47539 1.82'
Volip 5 K horam abad1 90.77% 377
VST, Arakl 72.68° 3114
Yolie,s K horam abad? 82.01° 3.88°
gy Fereydunshahr 70.77% 3.43%*
e Malayer 51.29¢ 2.71%
35595l Aligudarz 56.54° 2.9
oM Faridan 54.97° 1.86'
Oloon Hamadan 64.02 2.31°
oo Semirom 56.05° 3.79¢

5,105 0 b SSIs ge5T 50 70 gkl Jleiol gl 50 (5,l5 sime BB (ygim o 0 S e Bgy b sla Sl
Meansin each column followed by similar letter(s) are not significantly different at 5% probability level by the Duncan’s test.

GYL) (Sas s g (B ) A5 e Lulpd 10 obs crtugl GlacaisST 13 (ow)y 2 8590 Dlio G (Siasod calpo =¥ Jgux
(df=46) (,Ls

Table 3- Correlation coefficients among the studied traits in Thymus daenensis subsp. daenensis ecotypes
under non-stress (down diameter) and drought stress (up diameter) conditions

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 1 0.857**  0.740**  0.631**  0.796** 0.737**  -0.6** 0.057 0.091 0.172 0.060  0.845** 0.094  0.796**
2 0.922+* 1 0.691**  0.582**  0.748** 0.675** -05*  0.052 0.059 0.104 0.090 0.761** 0.015 0.890**
3  0.823** 0.765** 1 0.505**  0.873** 0.554** -0.264 0.065 0.182 0.154 -0.036  0.714** 0.149  0.664**
4 0.760** 0.642** 0.573** 1 0.846**  0.404**  -0.30* 0.098 0.047 0.225 0.035 0.629** 0.119 0.576**
5 0.888* 0.794* 0.904**  0.859** 1 0.582**  -032* 0.035 0.137 0.196 0.009 0.786** 0.134  0.722**
6 0.735** 0661** 0648** 0.513** 0.661** 1 -0.5%* 0.2 4; 0.242 0260 0.446**  0.696** 0.259  0.736**
7 -068* -0.66**  -055**  -049**  -0.60**  -0.44** 1 0.029 -0.151  -0.321* -0.264  -0.58** -0.274  -0.65**
8 -0.011 -0.056 -0.100 0.023 -0.075 -0.016 -0.131 1 -0.216 -0.145  -0.50** -0.083 0.039 0.050
9 0.193 0.186 0.197 0.067 0.153 0.239 -0.190 0 2_77 1 0.729**  0.433** 0.202  0.664** 0.350*
10 0.213 0.162 0.231 0.110 0.202 0.194 -0.257 0 :;4* 0.727+* 1 0.390** 0.305*  0.642**  0.373**
11 0.161 0.206 0.097 -0.071 0.018 0.113 -0.150 0 ‘;** 0.439**  0.467** 1 0.136  0.377** 0.277
12 0811**  0.733**  0.715**  0.620**  0.743**  0.597** 060°*  0.029 0.243 0.236 0.211 1 0.160  0.755**
13 0.150 0.120 0.091 0.121 0.107 0.103 -0.197 0 ]-_79 0.654**  0.668** 0.359* 0.255 1 0.452**
14 R
0.810**  0.850**  0.654**  0.564**  0.680** 0.579**  -0.6** 0.155 0.483**  0.465** 0.366* 0.717**  0.613** 1

o0 ) 50 Jleist mhaes (o o e s ey ¥ GF
* and ** significant at 5% and 1% level, respectively.

Maximum diameter  ispzb s oy 55,5 13 < Shoot dry weight ulss elasl Sias 34 12 < Shoot fresh weight slss elail 5 5901
Lesaf length 5, Jsb :6 .Canopy area jiigzb mhaw 15 Minimum diameter of canopy isszb ks oy xS>s5 14 Of canopy
b j9, olows 1 10 No. days to start of flowering _eals oJgl b 54, slaws 0 9 [Plant height «,, glis)) 0 8 Leaf width 5, o, 7
NO. s ,o aile slaw 12 No. flowers in inflorescence .31 J5 ;o J$ slaws : 11 .No. days to 50% of flowering aal5 /6.

Essential oil yield .l s Slee : 14 [Essentia oil percent Lol as,s @ 13 stemsin plant
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Table 4- Results of stepwise regression analysis for shoot dry weight in Thymus daenensis
subsp. daenensis ecotypes under non-stress and drought stress conditions

oo 43 0 33 5o ko

Jol Added variables to model v o
byl ’i ol sae 38 J5 ol U 39, ol ’ ’o OgesSy F
| "”‘“"’_" Constan o Sy pye ST s LTS o= Regression
Conditions  REESSoN 1y gl T S ; Adjuste s
steps Cano : Leaf No. flowers  No. days dRr2
by width in to 50% of
area length . .
inflorescence  flowering
1 34.63** 0.019** - - - - 0.622 78.24**
S5 aa 2 67.73** 0.015** -37.57%* - - - 0.668 48.19**
U o9k 3 55.61** 0.011** -35.7* 9.36* - - 0.69 35.84**
Normal 4 40.2 0.012**  -31.94* 8.41 0.064 - 0.702 28.73**
5 54.22%* 0.012** -34.12* 8.53 0.094* -0.22 0.713 24.33**
Joo 4y 00 0ylg (b o
Added variables to model
byl “‘"’i ol due °"\:° 6 G 59, olows w" g5y F
ey O3y congan W € o SppE  aslslse  Srdb o= Regression
Conditions  Regresson t Y g Leaf No. days Leaf Agl;ge F
steps No.  Canopy  width  o509%0f  length
_stems area flowering
in plant
1 16.19** 0.93** - - - - 0.57 63.24**
i i 2 14.84** 0.55** 0.012* - - - 0.622 39.65**
o= 3 42.76** 0.24 0.015** -38.27** - - 0.673 33.22**
Drought 4 51.12%* - 0.019%*  -47.3** - - 0.67 48.65%*
stress 5 69.89** - 0.019** -52.99** -0.19 - 0.685 35.1*%*
6 57.17** - 0.017** -41.93** -0.21 11.31 0.698 28.1**

oy ) g0 Jleisl mhans (o s e o e ¥ ¥ ¥
* and ** significant at 5% and 1% level, respectively.
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Table 5- Path analysis of shoot dry weight in Thymus daenensis subsp. daenensis ecotypes
under non-stress and drought stress conditions

Gk 5l eyl ]

Indirect effect via Smod o
3 2 ‘ A 195 ohass 390008 oladl i 59 b
4= olio POETI T P . o 100 G RS
3 2 Traits i - - ¢ Srd oSS .
3 S Direct gzl Sy Ledf No. flowers L Correlation with
effect  Canopy  Leof length e No. days shoot (ri]ry
area width inflorescence 10 50% of weight
flowering
hggliche (g pog ; 032 035 0.01 01 0.794
Canopy area
SR 026 015 - 011 0.04 0.07 -0.662
Leaf width
<2 Jse 0203 013  -009 - 002 0.04 0.661
G g Leaf length
Normal. TS yo JS olass
No flowersin 0203 0003 003 002 ; 0.09 0.206
inflorescence
1.8+ G 39y oy
e -0.146 -0.03 0.03 -0.03 -0.07 - 0.162
No. daysto 50%
of flowering
G2yb )l il pé 5l e g b
gy 2 K Indirect effect via il K55 539
= ole o _ . yAxan 39) oy |
38 Traits i gl SR Sy Jsb c A
18 Direct Gl Leaf » s Correlation with
effect v ; Leaf length  No. daysto 50% shoot dry
Canopy area  Width i )
of flowering weight
hggliche (559 - 018 033 011 0.748
Canopy area
SR 033 0.11 - 0.19 011 0577
o Leaf width
S < Jsb 02 0.11 012 - 0.05 0,675
Drought Leaf length
Stress 10 G 39y ol
Bl -0.162 -0.03 0.05 -0.04 - 0.104

No. daysto 50%
of flowering
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Table 6- Factor analysis in Thymus daenensis subsp. daenensis ecotypes under non-stress

and drought stress conditions

Ghalojl bl S g S i
Conditions Normal Drought stress
) ' Jgl Jole 9o Jole pow dole gl Jole P90 Jole Py Jole
Traits olao Firet factor Second Third First Second Third
factor factor factor factor factor
Shoot freshweight — lsa el 5 03 0.945 -0.224 -0.049 0.903 -0.268 -0.061
X ,o‘..\a" Sl 37)
Shoot dry weight e 0.896 -0.189 0105 0867 -0.292 -0.113
Maximum diameter of b8 o yiS 5
canopy Sediegl 0.848 -0.200 -0.157 0.782 -0.255 0.142
Minimum diameter of b8 oy Sz es
canopy bl 0.744 0318 0.045 0.705 -0.246 0173
Canopy area el g 0.898 -0.283 -0.092 0.864 -0.288 0.125
Leaf length Srdeb 0.742 -0.152 -0.072 0.811 0.117 -0.354
Leaf width Srps -0.726 0112 0240  -0.658 -0.123 0172
Plant height Gy W) -0.122 -0520 0744  -0.045 -0.417 0.735
No. days to start of BTSN
flowering s 0.397 0.744 0.204 0333 0.774 0.268
No. days to 50% of 18+ U 39 Slosy
flowering s 0.414 0.753 0.152 0.409 0.710 0310
No. flowersin 390 S5 oluay
inflorescence sTgs 0277 0.655 0399 0267 0.684 -0.462
No. stemsin plant Wy 3 a8l olasi 0.848 -0.008 0.006 0.893 -0.121 -0.074
Essential oil percent bl oy 0.364 0719 0.416 0.346 0.698 0.445
Essentidl oil yield bl o, os 0.899 0.229 0113 0.928 0.062 0.070
o3 polis 6.93 274 1.07 6.64 264 1.36
Eigenvalues
oilesly ey 4952 19.58 767 47.45 18.89 9.76
% of variance
o il ol oo 4952 69.1 76.77 47.45 66.34 76.1

Cumulative of variance (%)
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Abstract

To study the relationships among traits of thyme ecotypes, two experiments under
non-stress and drought stress conditions were carried out using randomized complete
block design with four replications in Abarkouh during 2017-2018 cropping season.
Correlation analysis was used for evaluation of relationships among traits. Stepwise
regression and path analysis were used for determination of effective traits on shoot dry
weight and for determination of direct and indirect effects on shoot dry weight,
respectively. Factor analysis was used for identifying factors that produce specia
correlations among measured variables. Correlation coefficients among traits showed
that there were significant positive correlation among traits like shoot fresh and dry
weight with maximum and minimum diameter of canopy, canopy area, leaf length,
number of stems per plant and essential oil yield under both conditions. The result of
stepwise regression showed that canopy area, leaf width, leaf length, number of flower
in inflorescence and number of days to 50% of flowering under non-stress condition
and canopy area, leaf width, leaf length and number of days to 50% of flowering under
stress condition were entered to the stepwise regression model. The result of path
analysis under both conditions showed that canopy area had the highest direct and
positive effect on shoot dry weight and leaf width and negative effect on shoot dry
weight. Based on factor analysis, three factors were selected and these factors explained
76% of total variation under both conditions and traits such as shoot fresh and dry
weight, maximum and minimum diameter of canopy, canopy area, leaf length, number
of stems per plant and essential oil yield were main components of these factors.

Key words: Correlation, Factor analysis, Path analysis, Stepwise regression.
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