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Abstract - Limonium tetragonum is a halophyte grown naturally in the coastal region in South Korea. This study was
conducted to investigate the effects of salt concentrations on seed germination, seedling growth, and antioxidant capacity of
L. tetragonum. Seeds were collected from naturally grown plants of L. tetragonum and those at full maturity were used in
this experiment. All experiments were performed at 0%, 0.5%, 1.0%, or 2.0% of salt concentrations. Seed germination rate
was highest as 86% at 20 C and followed as higher in order of 25°C, 30C and 15°C. The germination rate was about 80%
at 0% or 0.5% of salt concentration, but it was very low at the salt concentrations higher than 1%. Growth of L. tetragonum
seedlings showed no difference in Hoagland solution containing NaCl in the range of 0% to 1.0% and seedlings survived at
2.0% of NaCl concentration. As the salt concentration increased, the content of Na* in the shoot increased, but that of K,
Ca'’, or Mg"" decreased. The antioxidant activity and the content of total polyphenol and total flavonoid in the shoot were
similar at 0% and 0.5% of NaCl and were highest at 2.0% of NaCl concentration. In conclusion, performance of seed
germination and plant growth of L. tetragonum was highest at 0% and 0.5% of NaCl concentration, and showed no
difference in antioxidant activity, total polyphenol contents, and total flavonoid contents at the same salt concentrations.
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Fig. 1. Morphological characteristics of Limonium tetragonum; flower (A), exposed seed (B), and plant growing in the reclaimed

land at the end of May (C).
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Table 1. Ingredients of Hoagland solution
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*Micronutrients (ppm) : Fe-0.8, B-0.5, Mn-0.5, Zn-0.05, Cu-0.02, Mo-0.01.
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Fig. 2. Germination of Limonium tetragonum seeds under
different temperatures. *Means with the same letters are not
significantly different by Duncan’s multiple range test at
P<0.05.
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Fig. 3. Germination of Limonium tetragonum seeds under
different salt concentrations. ¥Means with the same letters are
not significantly different by Duncan’s multiple range test at
P<0.05.
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Table 2. The effect of salt concentration on the growth of Limonium tetragonum seedlings in Hoagland culture medium

Concentrations Length No. of leaves Fresh weight Dry weight
(%) (cm) (ea./plant) (g/plant) (g/plant)
0.0 12.440.52** 15.7£0.25° 10.9£1.18° 1.5+0.24°
0.5 12.940.55" 15.3£1.87" 11.5£1.23* 1.4+0.16
1.0 13.0+0.68" 14.3+1.00° 9.9+1.57° 1.3+0.26"
2.0 10.1£1.10° 11.4+0.76" 5.4+1.57° 0.8+0.24°
ANOVA K%Y Kk skk ko
Duncan’s multiple range test, P<0.05.
YANOVA P values: ** P<(.01.
15 A)
B ca0 [ Mgo > 60T
-E- K,0 —— Na0 =
2 sot
£ 10 g
E § 230 a a
£ = 2 b* b
g £ 22 | -
o 5 ._?; T T
=10t
&
< 0
0.0 05 1.0 2.0
0

0.0 0.5 1.0

Salt concentration (%)

Fig. 4. Content of mineral elements in the shoots of Limonium
tetragonum seedlings grown under different salt concentrations
for nine weeks.
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(Ungar, 1996; Jeong et al., 2014; Jeong et al,, 2013), & I+
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W7t 271l e Na” G F7HHE 2t AR AT
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DPPH radichal scavenging activity
(IC5, ug/mlL)
["%]
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0.0

Fig. 5. ABTS(A) and DPPH(B) radical scavenging activities in
the shoots of Limonium tetragonum seedlings grown under
different salt concentrations for nine weeks. *Means with the
same letters are not significantly different by Duncan’s
multiple range test at P<0.05.

0]9ItH(Lee, 1999).
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Fig. 6. The total polyphenol (A) and flavonoid (B) contents in
the shoots of Limonium tetragonum seedlings grown under
different salt concentrations for nine weeks. *Means with the
same letters are not significantly different by Duncan’s
multiple range test at P<0.05.
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