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Effect of Applied Substrates on Foliage Growth in Hydro-Culture
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Abstract. This research was conducted for the purpose of investigating the influence substrates addition
such as germanium or Granite porphyry gravel have on the growth of foliage, on the inorganic composi-
tions of leaves as well as on root activity, in order to discover effective means of introducing plants to the
indoors. Syngonium podophyllum, Dracaena sanderiana, Epipremnum aureum and Hedera helix were used
as study subjects to which soil (mixed top-soil: Sunshine Mix No. 2, USA), tap water, tap water with ger-
manium (300g), tap water with Granite porphyry gravel (300g) were added respectively and formulated.
Studies on growth variations according to substrates addition indicate that growth of Syngonium podophyl-
lum was most sluggish under tap water only treatment. Plant growth was most active under geranium-gravel
treatment. In the case of Dracaena sanderiana, treatment of substrates addition had no meaningful influ-
ence on plant growth. However, the growth of Epipremnum aureum and Hedera helix was also shown to be
most active under geranium-gravel treatment. Geranium-gravel treatment was shown to be particularly ben-
eficial for root length, number of roots and dry weight. Root activity was analyzed on ten day intervals and
there was discernable difference in the root activity of all the plants according to the varying treatments. In
the case of the Syngonium podophyllum, the root activity was sluggish in all three types of treatment on the
10th day but improved gradually. On the 30th to the 50th day of the experiment, the root activity was found
to be best under the Granite porphyry gravel treatment. In the case of the Dracaena sanderiana, the root
activity was most active under the geranium-gravel treatment from the 10th to the 40th day but deteriorated
from the 50th day. However, there was no significant different in all three treatments from the 60th day
onwards. Analysis of the inorganic components of the leaves indicates that, while Ca and Mg were higher in
the geranium than in the Granite porphyry gravel, they do not directly influence the content of inorganic
components in the leaves. The results indicate that Epipremnum aureum and Hedera helix grow better under
hydro-culture than when grown in soil and growth under hydro-culture is shown to increase when germa-
nium is added to tap water.
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7] wj&oltk(Choi 5, 1994; Du®} Tachibana, 1994;
Jang 5, 1992). 53t £V ol&gt A=
AU 28-S AT o 25 AP ¥t oz},
A= P4 4 U= olFo] UthKim 5, 1996).
FAAEE o83t Al AES FAsHl 2 o
AFFAe o5t FalE WA o, AFE S =
FEE AelaL, AEAR] 0] FFoE T SE
gl2~of] tigh 2&Ee] Az uigk =iz} fick
(Bang, 1999). T NRISNAN TR 4T
o} 7t 8olg 871 Wl 730l (hydroculture) =
& EAJul(water culture)®] ©]-8-o] ZF7}slar Aok
(Kim, 1999).
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(Lee, 2004; Kim 5, 2007; Lim 5, 2008a, 2008b).
Agvkge A2 S frAE R ERE
F =l 1 F frAEES FEAREE
(Mochizuke®} Kada, 1982), ™<73}2-8(As0 &,
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Aot A7 7R 20059 3€ 49HE 59 4971
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Water Water
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No. 2 Water
Germanium- Granite
B 7 gravel porphyry gravel

Fig. 1. Drainage-layers and the addition of substrates in container (water culture: &J9.0cm, soil culture: &10.0cm). A: Dra-

caena sanderiana, Syngonium podophyllum; B: Epipremnum aureum, Hedera helix.

—462 -




TA Al b o] Bg A=l Al A= 9%

Table 1. Mineral concentration in substrates determined
(mg-L™)

before culture.
Elements Germanium-gravel Granite porphyry gravel
Al 12.02 50.57
B <0.06 <0.06
Ca 50.94 0.42
Fe 9.42 7.50
Mg 16.67 0.37
Mn <0.03 <0.03
Ni <0.03 0.25
Si 52.07 93.47

Remark: Samples were analyzed three times and averaged
(‘EAVe’ﬂ)-
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Table 2. Plant growth as influenced by addition of various substrates in hydroponics.

v Plfant No. of Root No. of Fresh weight (g) Dry weight (g)
Plant Treatment’ height Leaves length roots
(cm) (cm) Shoot Root Shoot  Root
s ) Water 10.8 a* 7b  134a 17b 5.16a 9.76a 1.12a 1.14b
VASOMIUM G e rmanium-gravel 105a 1la 147a 25a  6.79a 1124a 103a 18la
podophyllum .
Granite porphyry gravel 11.6 a 12a 156a 18b 6.92a 11.69a 096a 2.04a
Water 272 a" 11a 11.9ab 23a 11.59a 2.14a 277a 034a
Dracaena .
sanderiana Germanium-gravel 26.1a I1a 143 a 25a 11.30a 2.75a 2.68a 044a
Granite porphyry gravel  26.7 a 11a 10.8b 26b 1093 a 228a 269a 037a
Soil 25.0v* 4a 79¢ 3b 11.04b 124c 137a 0.08c
Epipremnum ~ Water 26.2b 5a 14.1b S5b  1492a 2.69bc 1.84a 021b
aureum Germanium-gravel 25.0b Sa 230a 8a 15.73 a 493 a 198a 0.34a
Granite porphyry gravel 29.2a 4a 1450 S5b 13.77ab 3.01b 1.87a 0.22b
Soil 144 b* 9b 7.6b Sa 1.76b  048c 0.51b 0.07c
Hedera Water 199a 11a 17.8a 9a 2.12b 144ab 0.66b 0.16b
helix Germanium-gravel 253a I1a 220a 9a 275a 1.66a 0.82a 0.22a
Granite porphyry gravel  20.7 a 10a 22.6a 7a 2.17b I.Ilb 063b 0.16b
¥: See Fig. 1.

“Mean separation within columns by Duncan's multiple range test at P = 0.05.
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Table 3. Mineral contents of leaves as influenced by addition of various substrates in hydroponics.

v T-N P K Ca Mg
Plant Treatment”
(g kg' dry wt)
s . ‘Water 17.30 a” 051a 4.05a 034 a 0.18a
ﬁgﬁ"f}”’l’lﬁ . Germanium-gravel 14.11b 0.51a 236b 0.26 a 0.16 2
podophy Granite porphyry gravel 1456 b 0.53a 222b 0432 0.142
) Water 13.74 a* 027a 1.14a 044 a 0.15a
sa:1 ‘éce‘;f:rf’a Germanium-gravel 1070 a 021a 151a 049 a 0.16a
Granite porphyry gravel 13.29a 022a 125a 0.41a 0.12a
Soil 19.62 a* 0.46a 2.84a 037a 0.13 ab
Epipremnum Water 1931 a 042a 2.59a 040a 0.13 ab
aureum Germanium-gravel 18.78 a 0.49a 3.09a 0.50a 0.15a
Granite porphyry gravel 14.80 b 049 a 242 a 027a 0.11b
Soil 8.84 a” 041la 1.13a 0.23b 0.19a
Hedera Water 833a 0.27b 0.95a 0.56a 02la
helix Germanium-gravel 739a 0.27b 1.10a 0.50a 0.18a
Granite porphyry gravel 827a 0.28b 1.06 a 0.40 ab 0.18a
Y: See Fig. 1.

“Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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Fig. 2. Changes in formazan contents of roots treated by substrates. Bars indicate standard errors.
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Fig. 3. Formazan contents of roots treated by substrates. *: See Fig. 1.
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Fig. 4. Plant growth as influenced by addition of various substrates in water and soil for 60 days. A: Before treatment. B:

After treatment. “GPG: Granite porphyry gravel.
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