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Effect of Alternating Temperature Conditions, and GA; Treatment on
Seed Germination of Trollius macropetalus (Regel) F.Schmidt
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Abstract - This study was conducted to determine the conditions for breaking dormancy in the seeds of the North Korean
plant resource, Trollius macropetalus, and to investigate its germination characteristics. The morphological characteristics
and viability of T. macropetalus seeds were examined. Germination characteristics were investigated based on temperature
conditions (15/6 C & 25/15°C), cold stratification treatment, and GA; treatment. The results showed that cold stratification
treatment had no effect on breaking the dormancy of T. macropetalus. GA; treatment significantly increased the
germination rate of 7. macropetalus and also improved the mean germination days and germination speed. However,
compared to the 15/6 C condition, the effectiveness of GA; treatment for 7. macropetalus decreased under the 25/15C
condition. It was determined that 7. macropetalus have a nondeep-type morpho-physiological dormancy. The most
effective conditions for breaking dormancy were found to be the 15/6 C temperature condition and GA; treatment at 500
mg-L™". The findings of this study are expected to provide valuable information for the mass propagation of T. macropetalus,
which has potential applications in landscaping and pharmaceutical materials.
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23K 7 macropetalus (Regel) F. Schmidt)
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Fig. 1. (a) Seed morphology of Trollius macropetalus (Regel) F.Schmidt, (b) seed morphology observed by electron microscope
(SEM), (c) undeveloped embryos and endosperm stained with tetrazolium are shown in the initial seed at seed coat split. EM, embryo;
ES, endosperm; SC, seed coat. (d) Seed fullness of 7. macropetalus via X-ray inspection.

Fig. 2. Germination process of Trollius macropetalus (Regel) F.Schmidt seeds. (a) A seed, (b) aradicle, (c)~(e) seedling emergence.

Scale bars =1 mm.
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Table 1. Final germination rate (FGR), mean germination time (MGT), germination uniformity (GU), and germination speed (GS) of
Trollius macropetalus (Regel) F.Schmidt seeds under controlled temperature conditions (15/6 C and 25/15C) and pretreatments.

Treatment FGR (%) MGT (day) GU GS
15/6C NT* 12.2 £ 3.1ab* 229 + 0.7a 25+ 1.5a 0.2 £ 0.1ad
15/6C CS’ 1.1 £ 1.6b 4.7 £ 3.1bc 0.0 = 0.0a 0.0 £ 0.0cd
15/6°C GA; 500 mg-L™"! 36.7 £ 4.7a 16.8 + 1.8ab 22.6 £ 7.7a 0.7 £ 0.0ac
15/6°C GAs 1000 mg-L"! 40.0 £ 14.1a 16.9 £ 0.7ab 145 + 5.4a 0.8 £ 0.4a
25/15C NT 0.0 £ 0.0b 0.0 = 0.0c 0.0 = 0.0a 0.0 £ 0.0d
25/15¢C CS 22 £ 3.1b 3.8 + 3.6bc 42 + 32a 0.1 £ 0.1bd
25/15C GAs 500 mg-L! 27.8 + 4.2ab 14.6 + 0.9ab 20.1 = 4.5a 0.6 £ 0.1ad
25/15°C GAs 1000 mg-L™! 333 £ 9.8a 15.6 + 2.0ab 15.8 £ 5.5a 0.7 £ 0.3ab

’NT, non-treatment, *CS, cold stratification, *The same letter in each column indicates no significant difference by

Scheffe’s multiple range test (p < 0.05).
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Fig. 3. Cumulative germination rate from Trollius macropetalus (Regel) F.Schmidt pretreated with GA3 and incubated under
temperature conditions of (a) 15/6C and (b) 25/15C. There was no significant difference between the cold stratification treatment
(CS) and the non-treatment (NT) at 25/15 C, but a significant difference was found at 15/6 °C . Error bar means the standard deviation.
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