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Morphological Characteristics and Germination Conditions of
Seeds in Arabis pendula L.

So Lim Shin, Yun Kyung Lim, Hyuk Joon Kwon, Yu Ri Kim and Soo-Y oung Kim*
National Institute of Biological Resources, Incheon 22689, Korea

Abstract - This study aimed to investigate the morphological characteristics and optimal germination conditions in seeds of
Arabis pendula L., a traditionally edible and medicinal plant. The external seed shape was circular-obovate with narrow
wings and dark brown. The seed length and width were 1.25 mmn and 1.47 mm, respectively. The seeds were exalbuminous and
the embryo was a bent type. Seed germination was the highest (49.7%) at 20°C under dark conditions among the various
temperature and light conditions applied. However, under the dark condition, the seedling was weak, overgrown, and the
cotyledons were small and folded. To improve the germination and growth of seedlings, the seeds were pre-treated with GA;
solutions of varying concentrations (0, 200, 500, and 1,000 mg/L). The seed germination and seedling growth were
effectively improved by GAj; pre-treatment. The germination rate was the highest (97.3%), mean germination time was the
shortest (8.1 days), and a vigorous growth of seedlings was observed upon pre-soaking the seeds in 500 mg/L GAj solution.
In conclusion, the best method for germination was pre-soaking in 500 mg/L GA;(4C, dark, 24 h) and incubating the seeds
at 20C for 15 days.
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Fig. 1. Seed morphology and viability by tetrazolium test of Arabis pendula. (A) Seed morphology, Bar, 0.5 mm, (B) Median
longitudinal section through the seed after TZ test, (C) Tetrazolium-stained embryo. All bars = 0.5 mm.
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Fig. 2. Seed germination of 4. pendula. (A) Sowing after 7 days at 20°C with water pre-treatment, (B) Sowing after 7 days at 20°C

with GA3 500 mg/L pre-treatment. All bars = 0.5 mm.

Table 1. Effects of temperature on the seed germination percentage, time, speed and uniformity in 4. pendula

. GP* MGT w Tso"

Temperature (C) %) (day) GSI GU (day)
15 N.G" N.G N.G N.G N.G

20 273 a’ 9.8 b 32 a 125 b 93 b

25 26.7 a 12.1 a 27D 20.7 a 12.0 a

30 16.0 b 103 b 1.8 ¢ 132 b 91b

’GP: Germination percentage of 20 days after sowing.
YMGT: Mean germination time.

*GSI: Germination speed index.

“GU: Germination uniformity.

“Tsp: The time to 50% of final germination.

“NG: Not germinated.

"Data represent the means + S.D (n=3). Different letters are significantly different according to Duncan’s Multiple Range

Test (p < 0.05).
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Fig. 3. Effect of temperature on the germination of A. pendula
under continuous fluorescent light for 30 day. Bars represent
means+SD, n=3 replicates, each with 50 seeds.
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Table 2. Effects of light on the seed germination percentage, time, speed and uniformity in A. pendula

GP’ MGT’ . Tso'
GSI GU
(%) (day) (day)
Light 27.0 a" 98 a 32b 125 a 85 a
Dark 497 b 8.0 b 69 a 6.6 b 6.5 b

’GP: Germination percentage of 20 days after sowing.
YMGT: Mean germination time.

*GSI: Germination speed index.

“GU: Germination uniformity.

“Tsp: The time to 50% of final germination.

"Data represent the means + S.D (n=3). Different letters are significantly different according to Duncan’s Multiple Range

Test (p < 0.05).

100 -
-+-Light -#Dark

80 -

60
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Seed germination (%)

20 A

10
Sowing peroid (days)

15 20 25 30

Fig. 4. Effect of light on the germination of A. pendula. Bars
represent means + SD, n=3 replicates, each with 50 seeds.

"

Fig. 5. The seedling of A. pendula grown under light (left) and
dark conditions (right) at 20°C sowing after 10 days. In dark
conditions, seedling showed long and emaciated stems with
tiny yellow cotyledon. Bar, 5 mm.
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Macchia et al,, 2001; Yamaguchi and Kamiya, 2002), & <%
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Gibberellic acid (GAs)= A} FTHS Alolatal Wolg f i
3= 2@ 5250 Z(Iglesias and Babiano, 1997), EA} Uf 7}
TEF)F A0l a—amylase B2 SR A v o] WS-
a1 dhols fEalE 2102 g Al tH Abeles, 1986; Kim et
al,, 2009; Kim and Lee, 2013), GAs®] &J3f| Wolr} 2% =
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21 ol BTtk 499 347Gl
«]SH dlo}7} X & (Chen and Chang, 1972), GA;2] Wol&
A 3= oA 2)E SAI0] Aelhe 1 e Ao o
4] QJth(Bretzloff and Pellett, 1979).
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Table 3. Effects of gibberellic acid (GA3) treatment on the seed germination percentage, time, speed and uniformity in 4. pendula

GA; GP’ MGT" . Tso'
(ne/L) %) (day) oSt ov (day)
0 274 d" 98 a 33d 12.5 a 83 a
200 61.7 ¢ 85 b 6.8 ¢ 82 b 8.8 a
500 973 a 8.1b 13.6 a 78 b 6.6 b
1,000 85.0 b 84 b 120 b 11.7 a 7.6 ab

“GP: Germination percentage of 20 days after sowing.
YMGT: Mean germination time.

*GSI: Germination speed index.

“GU: Germination uniformity.

"Tso: The time to 50% of final germination.

“Data represent the means + S.D (n=3). Different letters are significantly different according to Duncan’s Multiple Range

Test (p < 0.05).

100 -

—-0mg/L
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15 20 25 30

Fig. 6. Effect of GA3 on the germination of A. pendula. Bars
represent means + SD (n=3), each with 50 seeds.

GAz A 2] oJsto] HopA| e} Hokgo] 7= %l o™, GAs 500
mg/Loj| 4] & drolgo] 97 3%= 7F w=tHFig. 6). GAs 500
ng/L A 2] ol of Wobs Al e I 3FgAIH o, 3
ot ol g 7171o] 8 W)= hriof ahEaile wek 22 7|
7k &<t 28f ool f-HE AAIE 4= QIQITHTable 3), E3t

= FEO Ay 23 Y e S-S EXlste] fHe AS
o= FatAolqlct,

GAse A2 SAPEOLE FPIA7IAIRE A1 3t A e)s =
off ufe} Wotof = FFol A thEH, H2kFoF

(Astilbe koreana) FAYL}; =AU Pinus pumila) A= GAs
A e 2 L 4 3

RAHLim et al, 2015; Jang et al, 2016), BHH H}&%
(Solanum [yratum) FAR= A5E(10 mg/L)o|A] Bhol7} 221 F
o, Ael gt F71a5 Holrt oA = Utk Lee et al.,
2010), T 74 Hoh 8 ol Z1S SIehA 2 A
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