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Growth, Vitamin C, and Mineral Contents of Sedum sarmentosum
in Soil and Hydroponic Cultivation
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Abstract. The growth, yield and quality of Sedum sarmentosum between soil and hydroponic cultivation were
compared to produce high-quality shoots in summer season. The plants were collected from four places in
Korea and cultivated in a plastic film house with 50% shading. A 1:1:1 mixtures of sand, upland soil and
substrate (N-P-K: 330-220-400 mg-L™") was used for soil cultivation, and a nutrient film technique (NFT)
with Yamazaki-lettuce nutrient solution used for hydroponics. After 30 days of cultivation, plant height ranged
from 18.4 to 21.8 cm and showed no significant difference between soil and hydroponic cultivation. Number
of shoot, leaf length, leaf width, number of leaf, fresh weight, and dry weight significantly increased in
hydroponics compared to those in soil cultivation. Fresh and dry weights in hydroponics were greater in ‘Gunsan’
and ‘Wando’ collections than those in other collections. Stem diameter and compression-force significantly
increased in soil cultivation rather than hydroponics with significant differences among collections. However
there were no significant differences in shoot bitterness and vitamin C content between cultivation methods
or among the collections. Most mineral contents except Fe in hydroponics were higher than those in soil
cultivation. K, Na, Zn contents in hydroponics were over 2 times higher than those in soil cultivation.
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Table 1. Growth characteristics between soil cultivation and NFT hydroponics in S. sarmentosum collections.

Plant No. of Diameter No. of No. of Leaf (mm Fresh Dry
Cultivation  Collection  height shoot of stem node Leaf/ wt wt
(cm) /plant (mm) /stem  stem  Length  Width L/w (kg-m?) (g-m?)
Soil Kunsan 19.1 a® 9.6 ab 242 ab 132 a 396 a 323 ab 113 a 286 a 7.0 ab 273.3 ab
Pohang 206 a 10.1 a 237 b 135a 405a 335a 123 a 272 a 7.3 a 292.0 a
Wando 196 a 9.0 bc 235b 125b 375b 328 a 116 a 283a 6.7 ab 256.0 ab
Wanju 184 a 84c 250 a 114b 342b 306 b 1M11a 276a 63b 230.7 b
Mean 19.4 9.3 2.41 12.6 37.9 32.3 11.6 2.8 6.8 263.0
Hydroponic  Kunsan 21.7a 13.0ab 201b 144 a 432 a 392 a 143 a 274 a 109 a 330.7 a
Pohang 194 a 118b 254 a 133 b 399b 389 a 134a 29 a 88hb 270.7 b
Wando 216 a 14.6 a 217 ab 139a 417a 411 a 145 a 283 a 10.5 a 3173 a
Wanju 218a 115b 212 b 124b 372b 331b 115b 288 a 9.6 ab 286.7 ab
Mean 211 12.7 2.21 13.5 40.1 38.1 13.4 2.84 9.9 301.3
Significance
Cultivation (A) ns - ok * * - ok ns ok -
Collection (B) ns * * > * * * ns * *
A x B ns ** o ns ns ns ns ns ** *
ZMean separation within columns by Duncan’s multiple range test, P = 0.05.
"+ “'Nonsignificant or significant at P = 0.05, 0.01, or 0.001, respectively (n = 3).

Data were investigated at 30 days after cultivation.
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Fig. 1. Compression force of shoot between soil cultivation and
NFT hydroponics in S. sarmentosum collections. Bars represent
the standard error of means from 3 replications.
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Fig. 2. Bitterness of shoot between soil cultivation and NFT
hydroponics in S. sarmentosum collections. Bars represent
the standard error of means from 3 replications.
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Fig. 3. Vitamin C content of shoot between soil cultivation and
NFT hydroponics in S. sarmentosum collections. Bars represent
the standard error of means from 3 replications.
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Table 2. Mineral contents of shoots between soil cultivation and NFT hydroponics in S. sarmentosum collections.

Cultivation  Collection K P ca Mg cu Fe | Na | o
(%) (%) (%) (%) (mg-kg”) (mg-kg') (mg-kg') (mg-kg')
Soll Kunsan 247 a* 0.42 a 3.64 a 0.39 a 9.54 a 483.7 b 163.5 b 56.83 a
Pohang 231 a 0.40 a 3.74 a 0.35 a 10.03 a 246.3 d 1728 b 46.38 a
Wando 288 a 0.38 a 3.65 a 0.29 a 10.25 a 390.1 ¢ 1752 b 49.66 a
Wanju 296 a 0.36 a 349 a 0.38 a 10.25 a 887.7 a 2227 a 48.87 a
Mean 2.72 0.38 3.63 0.34 10.18 508.0 190.2 48.30
Hydroponic Kunsan 6.04 a 0.47 b 3.97 a 0.47 a 10.06 a 102.5 a 8315 a 96.53 a
Pohang 550 a 0.67 a 3.75 ab 0.48 a 10.75 a 99.7 a 503.2 ¢ 104.47 a
Wando 540 a 0.48 b 3.74 b 0.47 a 10.69 a 103.8 a 747.0 ab  107.53 a
Wanju 5.68 a 0.46 b 3.73 b 0.47 a 11.81 a 934 a 688.4 b 96.15 a
Mean 5.53 0.52 3.74 0.47 10.83 99.0 646.2 102.72
Significance
Cultivation (A) ek - - o * ok ek -
Collection (B) ns ns ns ns ns b i ns
AxB ns ns ns ns ns b i ns

ZMean separation within columns by Duncan’s multiple range test, P = 0.05.

ms % ™ "Nonsignificant or significant, P = 0.05, 0.01, or 0.001,

Data were investigated at 30 days after cultivation.
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