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ABSTRACT

Thymus daenensis, one of the endemic thyme in Iran, is very important in the pharmaceutical and food industries due
to high percentage of essential oils and high levels of thymol in essential oils. In order to evaluate genetic parameters
and general combining ability (GCA) in 12 populations of T. daenensis, a polycross design has been used. Polycross
test in a randomized complete block design with 6 replications in 2014 and 2015, and polycross progeny test in a
randomized complete block design with 3 replications in 2016 and 2017 were carried out in the Horticultural
Department, University of Tehran. Karaj. Iran. Morphological traits, essential oil content and yield, thymol and
carvacrol were evaluated. Results revealed that, the high level of GCA for important traits such as plant height, plant
fresh and dry weight and leaf dry weight were obtained in populations of llam, Isfahan 2, Markazi 1 and Markazi 2
and for essential oil percentage and yield were obtained in populations of llam and Malayer 2. Overall, the results of
this study indicated a high diversity for morphological and phytochemical traits in studied populations. Also, Ilam,
Malayer 2, Markazi 1 and Markazi 2 populations with positive and high GCA provide good opportunities for creating
synthetic varieties or new genetic source for selection of superior genotypes.
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Table 1. The Names and collection locations of the studied populations of Thymus daenensis

Population number  Population name  Collection province

Population number  Population name  Collection province

1 Khanemiran Markazi
2 Arak Markazi
3 Markazi 1 Markazi
4 Markazi 2 Markazi
5 Isfahan 1 Isfahan
6 Isfahan 2 Isfahan

7 Malayer 1 Hamedan
8 Malayer 2 Hamedan
9 Lorestan Lorestan
10 Zagheh Lorestan
11 llam llam
12 Fars Fars
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Table 2. Analysis of variance of the measured traits in the progeny of polycross at different populations of Thymus daenensis
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Error 22 58 1186 0064 057 0099 0015 00003 0025 3075 6958 1394 3802 08 017 726 123
CV (%) - 1012 1662 1146 842 1307 5.70 421 4.28 1364 2229 545 2426 1596 27.77 362 3378
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*, ** ns: Significantly differences at 5% and 1% of probability levels and non-significant, respectively.
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Table 3. The general combining ability (GCA)of the measured traits in the studied populations of Thymus daenensis
Half-Sib families

é — o~ — N — N IS <=
Traits s £ % ] N g g 3 3 g 2 € P

S = = 2 2 = = - N
Plant height (cm) 23.84 1.36 1.99 2.72 3.26 -1.84 -0.34 0.13 -2.91 -2.41 -3.98 1.53 0.49
Lateral branches number ~ 69.33  -5.06 501 1568 1854 -813 7.04 259 -379 -1569 -10.66 -10.49 10.14
Internode number 896 032 021 018 154 -0.89 018 -049 -016 -059 -0.79 118 -0.06
Leaf length (cm) 2.12 0.08 -0.02 0.05 0.05 0.22 -0.02 -0.12 -0.05 0.12 -0.12 -0.15 -0.05
Leaf width (cm) 0.41 0.022 -0.004 -0.011 0.016 -0.071 -0.014 -0.011 -0.018 0.016 0.072 0.012 -0.008
Plant form 3.70 0.003 0.303 -0.131 -0.264 -0.197 -0.031 0.269 0.003 -0.164 -0.231 0.603 -0.164
Plant fresh weight (g) 128.59 10.48 -2.22 19.28 18.04 8.44 20.11 11.48 -26.13 18.11 -83.19 25.51 -19.89
Plant dry weight (g) 37.42 0.31 -3.69 9.74 7.71 1.01 6.51 -1.12 -1.46 -0.66 -19.73 6.14 -4.76
Leaf to shoot ratio 68.50 102  -0.38 -135 -111 -151 235 -671 352 278 795 365 -4.65
Leaf dry weight (g) 2546 067  -248 606 490 005 58 -322 037 -134 -1199 581 -4.65
Essential oil content (%) 580 -014 003 053 -047 003 -155 082 074 -009 -126 149 -0.14
Essential oil yield (ml) 148 -002 -013 051 013 -001 -017 -001 020 -011 -0.87 079 -0.31
Thymol (%) 74.74 0.32 -0.31 1.86 0.66 1.86 0.46 2.16 0.62 1.39 -10.41 0.29 1.12
Carvacrol (%) 3.13 -1.49 -0.33 -0.63 0.04 -0.59 0.21 -1.59 -2.59 0.07 7.34 -0.59 0.17
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Table 4. Genetic parameters of the measured traits in Thymus daenensis
Traits Estimation of variance components Coefficient of variation (CV%) 2 AG
Environmental ~ Genotypic  Phenotypic  Genotypic Phenotypic
Plant height (cm) 1.94 3.52 5.45 7.86 9.80 0.88 4.23
Lateral branches number 44.30 79.40 123.70 12.85 16.04 0.88 20.11
Internode number 0.19 0.36 0.55 6.67 8.25 0.88 1.34
Leaf length (cm) 0.005 0.01 0.01 3.89 5.09 0.85 0.19
Leaf width (cm) 0.0001 0.001 0.001 7.75 8.12 0.98 0.07
Plant form 0.01 0.06 0.07 6.67 7.11 0.97 0.52
Plant fresh weight (g) 102.49 842.66 945.15 22.57 23.91 0.97 61.46
Plant dry weight (g) 23.19 36.95 60.15 16.26 20.74 0.86 13.81
Leaf to shoot ratio 4.65 11.00 15.65 4.85 5.78 0.90 7.37
Leaf dry weight (g) 12.67 15.39 28.07 15.41 20.80 0.83 9.05
Essential oil content (%) 0.29 041 0.69 10.99 14.34 0.85 1.46
Plant essential oil yield (ml) 0.06 0.11 0.16 22.06 27.29 0.88 0.74
Thymol (%) 2.42 8.89 11.31 3.99 450 0.94 6.49
Carvacrol (%) 0.37 5.70 6.08 76.35 78.80 0.98 5.00
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