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Effect of Environmental Factors on Sprout Germination, Growth, and Storage
of Six Aster Species

Ji Soo Kim, Ju Sung Cho, and Cheol Hee Lee

Brain Korea 21 Center for Bio-Resource Development, Division of Animal, Horticultural, and Food Sciences, Chungbuk National University, Cheongju
361-763, Korea

Abstract: To increase the utility of seeds in plant resources, seeds of 6 Aster species(A. incisus, A. hayatae, A. koraiensis, A. scaber,
A. spathulifolius, and A. yomena) were subjected to experiments to develop adequate methods for sprout production. To study
optimum germination conditions, germination rates of the seeds were analyzed at different temperature (15, 20, 25, and 30°C)
and light conditions. A longitudinal growth experiment was performed in dark conditions for 10 days. Seedlings, with optimum
germination rate and longitudinal growth, were placed in the light for 0-3 days to seek the adequate greening periods. Sprouts
grown under optimum environmental conditions were placed in vessels with or without ventilation, and stored under 4°C and
10°C to examine storage environment and period. As a result of this analysis, seeds were selected that germinated over 50%
within 12 days. Longitudinal growth was promoted at 20-25°C, and optimum growth was obtained with 7-9 days. As greening
days increased longitudinal growth was retarded, but orbital growth of radicles and cotyledons was promoted. Considering all
these factors, greening treatment of 2 days showed the best results. In a storage ability experiment, the best result was achieved
by storage in vessels without ventilation under 4°C. Ventilation prevented rotting of sprouts, but reduced moisture contents
of sprouts. Most sprouts were fresh at 4°C for 3-6 days. In particular, sprouts of A. hayatae and A. yomena had high keeping
quality, and remained fresh over 3 days even at 10°C.
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Table 1. Seed characteristics of Aster species used in this study.

Seed size (mm) 100 seed weight

Scientific name Korean name

Length Width (mg)
A. incisus 7 &EEAY o] 3.3 £ 0.30" 2.2 + 0.30 98.0 £+ 5.81
A hayatae Lz o) 3.0 + 0.26 1.8 + 0.13 745 + 4.07
A. koraiensis Holu] & 3.5 = 045 1.2 + 0.16 102.5 + 4.56
A. scaber 2 31 = 037 1.1 + 0.16 71.2 + 1.48
A. spathulifolius 3= 3.5 + 032 1.2 + 0.12 63.9 + 3.87
A. yomena 23X 0] 3.1 + 033 1.7 + 0.31 79.2 £ 1.59

“Values are mean * SE.
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Fig. 1. Seed germination under different temperatures and light conditions. A, A. incises; B, A. hayatae; C, A. koraiensis; D, A.
scaber; E, A. spathulifolius; F, A. yomena. In each panel, left graph shows light condition, and right shows dark conditions.

Bars represent standard

errors (n = 4).
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Fig. 2. Effect of temperature on sprout growth of 3 Aster
species cultivated in the dark. A, A. incisus; B, A. hayatae;
C, A yomena. Bars represent standard errors (n = 5).
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Table 2. Sprout growth of 3 Aster species cultivated at different temperatures in the dark for 10 days after seed germination.

Scientific Temp. Length of Diam. of Length of Width of Fresh wt. Dry wt.
name °0) sprouts hypocotyls cotyledons cotyledons (mg) (mg)
(cm) (mm) (cm) (cm)

Aster incisus 15 2.55 b* 046 b 0.20 b 0.20 a 9.26 b 0.54 a
20 299 a 0.67 a 0.30 ab 0.23 a 11.08 a 0.53 a
25 3.06 a 0.69 a 0.35 a 021 a 10.71 a 0.51 a
30 2.67 ab 0.62 a 019 b 016 b 9.86 b 0.49 a

Aster hayatae 15 3.00 b 0.68 a 0.23 b 015 b 898 b 0.85 ¢
20 3.34 ab 043 b 0.48 a 0.29 a 10.71 a 145 a
25 3.66 a 047 b 0.51 a 031 a 11.55 a 112 b
30 362 a 045 b 042 a 0.30 a 11.71 a 1.00 c

Aster yomena 15 261 b 034 b 0.23 a 0.20 ab 7.55 b 037 b
20 330 a 040 b 0.24 a 018 b 792 b 0.68 b
25 313 a 037 b 0.26 a 023 a 9.49 a 0.88 a
30 2.85 ab 0.61 a 021 a 017 b 817 b 061 b

“Different letters within column indicate significant difference based on Duncan’s multiple range test, p = 0.05.

Table 3. Effect of greening period on growth of sprouts pre-cultivated in the dark for 7 days after seed germination.

Scientific Greening Length of Diam. of Length of Width of Fresh wt. Dry wt.
name (days) sprouts hypocotyls cotyledons cotyledons (mg) (mg)
(cm) (mm) (cm) (cm)

Aster incisus 0 432 & 038 c 032 a 0.30 a 12.15 b 0.61 c
1 376 b 0.39 ¢ 0.30 a 0.30 a 11.89 b 0.58 ¢
2 3.56 bc 047 a 0.36 a 0.36 a 1337 a 0.75 a
3 332 ¢ 043 b 0.37 a 032 a 1211 b 0.66 b

Aster hayatae 0 4.76 a 0.36 ¢ 040 b 0.26 a 584 b 0.54 a
1 450 b 048 b 0.32 ab 0.22 a 8.27 a 0.55 a
2 4.18 ¢ 0.52 a 0.32 ab 0.24 a 9.76 a 0.56 a
3 4.24 ¢ 0.44 b 0.38 a 0.24 a 8.68 a 0.45 a

Aster yomena 0 3.00 ab 0.30 ¢ 0.24 b 020 b 11.79 ab 0.55 a
1 328 a 0.46 a 0.16 c 012 ¢ 13.69 a 0.50 bc
2 276 b 0.46 a 028 b 022 b 10.83 b 043 c
3 282 b 037 b 0.36 a 0.28 a 10.69 b 047 b

“Different letters within column indicate significant difference based on Duncan’s multiple range test, p = 0.05.
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Fig. 3. Changes in moisture contents of 3 Aster species sprouts
stored at different temperatures in different packing materials.
A, A incisus; B, A. hayatae; C, A. yomena; SP, sealing package;
VP, ventilating package. Bars represent standard errors (n
= 3).
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