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ABSTRACT The experiment was carried out to examine the effect of culture media and seawater on growth and
mineral concentrations in Glasswort (Salicornia herbacea). Glassworts were grown in a greenhouse with 0, 10, 30 and
90% seawater and with or without nutrient media. The salinity tolerance affected on shoot height and Na, K and Ca
concentrations significantly. The shoot height was increased with 10 and 30% seawater concentrations. At the higher
seawater concentrations, more Na accumulated in a shoot was obserbed. The application of seawater concentration was
effective on increasing Na, Mg, and Fe, concentrations and green leaf area rate and on decreasing K concentration.
K/Na ratio of shoot was decreased at high seawater concentration, whereas Na concentrations was lowered at a low
seawater concentrations. The mineral concentrations were changed according to the growing season. Na, K and Mg
were high in June and Ca and P in September, respectively.
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Table 1. Mineral composition of seawater used in the experiment.

Na Mg Ca K Fe P
Seawater (mg - LY (mg - L) (mg - LY (mg - LY (mg - LY (mg - LY
Gasa R’ 164.4+0.7 22.6+2.3 120.3+1.5 52.3+6.6 2.1+0.0 1.9+0.1
Gasa SY 160.4+1.6 18.4+2.2 103.8+6.1 49.2+7.5 1.3+0.1 2.0+1.6

“Reclaimed habitat area.
YNatural ‘Galsa area

Table 2. Effects of culture media and seawater concentrations on the growth of Glasswort (Salicornia herbacea).

Treatment Shoot Yellow Green No. of No. of No. of Shoot ()
Media’ Seawater (%) height shoot length shoot length |ateral yellow lateral green lateral Fresh Dry
(A) (B) (cm) (cm) (cm) shoot shoot shoot weight weight
Tosilee A 0 28.5 22.8 5.8 22.7 17.7 45 3.40 0.52
Galsa R. 36.7 34.1 2.6 21.2 18.0 3.2 13.30 2.68
F-test * ** * ns ns ns ** *kk
Tosilee A 10 29.5 b’ 81c 211 a 223 a 47 c 175 a 767 b 1.03 ab

30 24.7 bc 21c 194 a 182 a 33c 148 a 9.55 ab 093 b

90 189 ¢ ood 189 a 19.2 a 15¢ 175 a 443 b 048 b

Tosilee B 10 389 a 357 a 29 b 253 a 250 a 05b 9.03 ab 133 ab

30 40.2 a 40.3 a 00b 26.3 a 257 a 03 b 11.90 a 195 a

90 23.1 bc 254 b 22 b 191 a 192 b 00b 5.66 b 0.80 b
Majla (A) * k% * %k * k% ns * k% * %k ns *
Seawater (B) ol *x ns ns ns ol * *
AxB ns * ns ns ns ns ns ns

“Tosilee A (with nutrients), B (without nutrients), Galsa R. (soil of habitat area)

YDuncans multiple range test at 5% level.

Nonsignificant, significant at P =0.05, 0.01, or 0.001, respectively.
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Fig. 1. Effects of seawater concentrations (%) and nutrients on Glasswort after 3 month, growth.

Table 3. Effects of culture media and seawater on the minera  concentrations in Glasswort (Salicornia herbacea).

Treatment

Medid’ Seawater (%) Na-l Mg-l ca -1 K 1 Fe -1 P -1

(A) (B) (9-kg") (9-kg") (9-kg") (9-kg’) (9-kg") (9-kg")
Tosilee A 0 79.76 6.50 10.68 30.28 0.16 3.77
Gasa R. 74.12 543 4.53 118 0.30 2.87
F_teg * * % * k% * %% * k% * %%

Tosilee A 10 95.03 ¢ 6.11 c 9.74 a 30.38 a 014 b 320 a

30 126.16 b 724 b 8.87 ab 2085 b 0.16 b 337 a

90 152.20 a 827 b 7.78 b 18.87 bc 0.37 a 2,76 a

Tosilee B 10 93.28 ¢ 5.88 c 743 b 2398 b 0.18 b 224 a

30 12385 b 7.96 ab 757 b 16.70 ¢ 0.23 ab 2.05 a

90 158.96 a 8.85 a 8.59 ab 16.24 ¢ 0.25 ab 1.86 a
Media (A) ns * * rxx * ns
Seawater (B) *hx ok ns ok ns ns
A x B ns ns * *x * ns

“Tosilee A (with nutrients), B (without nutrients), Galsa R. (soil of habitat area)
YDuncans multiple range test at 5% level.
" ™ Nonsignificant, significant at P =0.05, 0.01, or 0.001, respectively.
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Fig. 2. Change of K/Na ratio with different seawater concen-
trations and nutrients. Standard error bars are smaller than
the symbols used.

Table 4. Changes of mineral contents in used media after experiment.

! Treatment Ex. —cation Fe P
Media Seawater (% Na M Ca K 1, 1
) ® " (g kg (mg - kg?) (mg-kgy)  (mg-kg?) (Mg -kg™) (mg-kg™)
Tosilee A 0 88+1.5 32+1.0 33+1.0 44+2 5 0.4+0.1 760+3.0
Gdsa R. 66+2.0 35+1.0 31+1.0 345+3.0 0.0+0.0 101+3.0
Tosilee A 10 24442 .2 82+3.5 77+35 94+4.5 0.8+0.1 91+15

30 434+6.0 102+4.5 62+4.5 126+4.0 0.2+0.0 1258+4.5
20 487+2.0 117+4.0 71+4.0 125+8.5 0.1+0.1 1295+5.0
Tosilee B 10 127+1.2 51+1.0 45+1.0 3+0.5 0.0+0.0 514+4.5
30 207+4.0 67+2.0 38+2.0 32+25 0.0+£0.0 087+3.5
20 298+6.3 58+2.0 26+2.0 24+3.5 0.0+£0.0 491+6.0

“Tosilee A (with nutrients), B (without nutrients), Galsa R. (soil of habitat area)
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Fig. 3. Changes of mineral concentrations as according to season at habitat area. Vertical bars represent standard error.

346

KOR. J. HORT. SCI. & TECHNOL. 19(3), SEPTEMBER 2001



olE=H

Bernstein, L. 1975. Effects of salinity and sodicity on plant growth.
Amer. Rev. Phytopathol. 13:295-312.

Cheeseman, J.M. 1988. Mechanisms of salinity tolerance in plants.
Plant Physiol. 87: 547-550.

Cho, J.Y., B.S. Lee, and SJ. Chung. 1996a. Effects of salinity in
nutrient solution after transplanting on the growth and fruit
quality of aeroponically grown tomato. J. Kor. Soc. Hort. Sci.
37:633-637.

Cho, J.Y., B.S. Seo, and S.J. Chung. 1996h. Effects of NaCl in
nutrient solution during seedling stage on the growth and fruit
quality of tomato grown in aeroponics. J. Kor. Soc. Hort. Sci.
37:28-32.

Flowers, T.J., P.F. Troke, and A.R. Yeo. 1977. The mechanism of
salt tolerance in halophytes. Ann. Rev. Plant Physiol. 28:89-
121.

He, T. and G.R. Gramer. 1992. Growth and mineral nutrition of six
rapid-cycling Brassica species in response to seawater salinity.
Plant and Soil 139:285-294.

Grant, R.C., J. Lynch, A. Lauchli, and E. Epstein. 1987. Influx of
Na', K" and Ca”* into roots of salt-stressed cotton seedlings.
Plant Physiol. 83:510-516.

Greenway, H. and R. Munns. 1980. Mechanism of salt tolerance in
nonhalophytes. Ann. Rev. Plant Physiol. 31:149-190.

Ihm, B.S. and J.S. Lee. 1986. The strategies of Salicornia herbacea
and Suaeda japonica for coping with environmental fluctuation
of salt marsh. K. J. Environ. Biol. 4:15-25.

Kim, C.S. and B.S. Ihm. 1988. Studies on the vegetation of the salt
marsh in the southwestern coast of Korea. K. J. Ecology 11:
75-192.

Kim, C.S. and T.G. Song. 1983. Ecological studies on the halophyte
communities at western and southern coasts in Korea. K. J.
Ecology 6:167-176.

Koo, JW., JK. Choi, and J.G. Son. 1998. Soil properties of re-
claimed lands and tidelands of western sea coast in Korea. K.
J. Ecology 31:120-127.

Kwon, T.R., P.J.C. Harris, and W.F. Bourne. 1999. Partitioning of
Na’, K*, proline and total soluble sugar in relation to the
salinity tolerance of Brassica juncea and Brassica rapa. J. Kor.
Soc. Hort. Sci. 40:425-430.

Lee, S.G., J.S. Shin, Y.S. Seok, and G.K. Bae. 1998. Effects of salt
stress on phytosynthesis, free proline content and ion content in
tobacco. K. J. Environmental Agriculture 17:215-219.

Lee, J.S. and B.S. Ihm. 1988. Studies on the vegetation of the salt
marsh in the southwestern coast of Korea K. J. Ecology
11:175-192.

Min, B.M. 1990. On the accumulation of minerals with the plant
species in a reclaimed land. K. J. Ecology 13:9-18.

Mongi, Z. and L.R. Parsons. 1992. Salinity tolerance of citrus
rootstocks: Effects of salt on root and leaf mineral concentra-
tions. Plant and Soil 147:171-181.

Nam, Y.K., H.Y. Joung, C.H. Pak, and B.H. Kwack. 1997. Differ-
ent extents of salt stress in Epipremnum aureum as influenced
by uniconazole and GAs. J. Kor. Soc. Hort. Sci. 38:56-60.

KOR. J. HORT. SCI. & TECHNOL. 19(3), SEPTEMBER 2001



