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Morphological Characteristics and Germination as Affected by Low Temperature
and GA in Orostachys ‘Jirisan’ and ‘Jejuyeonhwa’ Seeds, Korea Native Plant
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Abstract. This study was conducted to improve the seed germination by low temperature and GA; in Orostachys
Japonicus A. Berger (Jirisan) and O. iwarenge (Mak.) Hara (Jejuyeonhwa), Korean native plants. Observation
of the seeds using a stereo microscope showed that all seeds of the two species have wrinkled surface and
oblong shape. Seed size ranged 0.77-1.00/0.25-0.37 mm (length/width), indicating that the seeds are minute
seeds. When the seeds of two Orostachsis species were sown into petri-dish and placed in a plant growth
chamber of 10, 15, 20, or 25°C, Jirisan’ showed seed germination below 20% at all temperatures and
‘Jejuyeonhwa’ 80% at only 10°C. Seed germination of Jirisan’ increased up to 44% at 10C by low temperature
(4°C) storage for 10 days, but decreased again at storage for more than 20 days. The seeds of ‘Jejuyeonhwa’
showed a large increase in seed germination by low temperature for 20-30 days, which was 95% at 10C,
but low temperature for more than 40 days significantly decreased seed germination. Dipping treatment in
GA; solution of 50-400 mg-L'1 for different periods (3, 6, 12, and 24 hrs) remarkably improved germination
rate and speed in both species, 80-100% in ‘Jirisan’ and 90-100% in ‘Jejuyeonhwa’ at all concentrations

and dipping times used in this study.

Additional key words: Orostachys iwarenge (Mak.) Hara, Orostachys japonicus A. Berger, seed dormancy,
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Fig. 1. Seeds of Orostachys japonicus (A, C) and O. iwarenge (B, D). Seed size was measured by Motic Image Plus 2.0 (Motic,

Japan). Bars: 1 mm.

Table 1. Morphological characteristics of seeds in two native Orostachys species.

Plant species Seed width (mm)

Seed length (mm) Shape Color

O. japonicus 0.28 + 0.03" 0.77
O. iwarenge 0.37 + 0.04 1.00 £

0.04 oblong
0.06 oblong

yellow brown
dark brown

*Mean separation.
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Fig. 2. Effect of temperature on seed germination in O. japonicus
(A) and O. iwarenge (B). Seed germination was traced over

40 days at various temperatures, 10, 15, 20, and 25°C. Vertical
bars represent SE of the means (n = 3).

Kor. J. Hort, Sci, Technol, 28(6), December 2010



ZARRE AYh= Fig. 291 gk 2|4t vhlE2 ojE ko
Mz Eopr} 7| o] o] FoiA]A] ehgron] 10T ARt 20% 7

o
2
o
=
N
re
T
4o
%
HT
=)
@)
=2
>
=
o0
<
N
o
HT
lo
e
i)

[e]
=
o HYS B 08 2LoA= oyt A o]Folx|7|
okth ol £Ek 2% BE 28 WoR mEs 20U
wlojof dro}alr] ARl o X1 Holg-o bR 402 Jof

=2 T
vepsteh o]efat AR Hot LAl B FH]
Aol Qli= O Holn|, AFAISIE S FHL
glout 2wo W mgstel 10T AR Wolrt ol Rof

AR dEgleh

o] u] S} Whe AUl AlY] Sl AAISH A
Ao |(Aster glehni), 7W0|F|(Aster tataricus), B S F|(Solidago
virga-aurea var. asiatica)= 25C, Z-F|(Aster scaber)®} &
F(Ligularia fischeriy= 15C7} oA 02 B O
M(Cho &, 1997; Choi 5, 2003; Park 5, 1998), Y=
Aster A= 18-21°C(Ball, 1998), @&, =2}x|, H|H|F

o 7% 20C, $ LS|, 4, W] thel, Z7A, vhel
£ 30T o)A Woprh & o] Zojzlths MAeH Wop o]
A Fol7} go] U= TS Urheiet. e AR, 24,
vhe] U=, o]t ite] A 10C ojste] Lmely
Wolrh 2 o] Lo ULk Park $(1996)¢] HIE glo], &
Aol AHEE IS EE uIA A 2oA ot & 5
L Aow gy,

X2 2|7t ZXt Lotof| o|xl= Fat

Ae)Ak vhgld B4 4T YAIe] Yol 109 34
0.2 7AYA petri-dishol| T}E3ke] 10, 15, 20, 25°C HropAr
oA HokgE 2ARE Aik= Fig. 31} Atk A2A 2 E 8t
A oS wi= Wokgo] 20% uvtolglont, 1047 A=

28% A= TE Ly AL Al 717k 20 o]/Fo] E
Zp dhobgo] 9388 FHasto] 20U AHzloflA o 2%E B
3L 304 o]Fo] EH @3] Wolrp A9 o]Foj x| oF

100 | A
80 o 10°c
—— 15°C
60 —=— 20°C
—o— 25°C
4

100

£ ™l
c

i) 80 r
=

g

- 60 L
£

o

o] 40 r
°

]

]

(72]

100

80

60 -

40t

20

0 C 1 . . . 1 "

I o= ===~

0 5 10 15 20 25

0 5 10 15 20 25 30

Days after sowing

Fig. 3. Seed germination at various temperatures after low temperature treatment during different periods in O. japonicus. A) Without
low temperature, B) 10, C) 20, D) 30, E) 40, and F) 50 days at 4C. Vertical bars represent SE of the means (n = 3).
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Fig. 4. Seed germination at various temperatures after low temperature treatment in O. iwarenge. A) Without low temperature,
B) 10, C) 20, D) 30, E) 40, and F) 50 days at 4C. Vertical bars represent SE of the means (n = 3).
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Fig. 5. Seed germination at 15°C temperatures after soaking in various concentrations of GA;z solution in O. japonicus. A) 3, B)
6, C) 12, and D) 24 hrs in various concentrations of GAs. Vertical bars represent SE of the means (n = 3).
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bars represent SE of the means (n = 3).
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