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Abstract

This study investigated the growth characteristics of Fuonymus japonicus, Hedera helix, and Peperomia puteolata treated
with different calcium chloride (CaCl,) concentrations to evaluate salt tolerance limits in hydroculture cultivation. Six con-
centrations of CaCl, (0, 1, 2, 5, 10, and 15 g-L! referred to as Cont., C1, C2, C5, C10, and C15) were applied to solution
- grown plant species. The survival rate, growth index, plant height, plant width, leaf width, leaf length, number of leaves, and
relative chlorophyll contents were measured at monthly intervals. Fuonymus japonicus, Hedera helix, and Peperomia puteo-
lata survived up to C2, C5, and C10 at each CaCl, concentration. The Euonymus japonicus was higher in the C1 treatment than
in the Cont. for most growth characteristics. Hedera helix had the highest leaf width, leaf length, and number of leaves in the
Cont., a significant difference was observed compared with the C1 treatment. The chlorophyll content did not differ sig-
nificantly between the C5 and Cont. treatments. The leaf width and length of Peperomia puteolata were greater in the C2 and
C1 treatments than in the Cont., whereas the number of leaves and chlorophyll content were the highest in C5. Dry weight
analysis revealed that Euonymus japonicus, Hedera helix, and Peperomia puteolata were the lowest in the Cont. treatments.
FEuonymus japonicuswas 74% in C15, and Hedera helix, and Peperomia puteolatawere analyzed at approximately 37%- 50%
and 9%-14%, respectively, regardless of the concentration in the CaCl, treatment groups. In indoor hydroponic cultivation,
the salt tolerance limit concentrations of Euonymus japonicus, Hedera helix, and Peperomia puteolataare 2,5, and 10 'L,
respectively, indicating that hydroculture management techniques should be applied at higher concentrations.
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g. 1. Change of acidity in solution grown Euonymus japonicus (A), Hedera helix B), and Peperomia puteolata (C) for a

period March (@) and July (O) months to increasing salts (CaCl) concentrations in a greenhouse hydroculture.
Vertical bars represent SFs of 9 treatments. Calcium chloride (CaCly) were added to the solution to prepare the
saline solution. Cont: non-treatment, C1, C2, C5, C10, and C15: CaCly 1, 2, 5, 10, and 15 gL'}, respectively.
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Change of electrical conductivity (EC) in solution grown Euonymus japonicus (A), Hedera helix (B), and Peperomia

puteolata (C) for a period March (@) and July (O) months to increasing salts (CaCly) concentrations in a greenhouse
hydroculture. Vertical bars represent + standard error (n = 9). Calcium chloride (CaCl,) were added to the solution
to prepare the saline solution. Cont: non-treatment, C1, C2, C5, C10, and C15: CaCl; 1, 2, 5, 10, and 15 gL,

respectively.
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Table 1. Survival rate (%) of three indoor foliage plant species exposed for 4 months to increasing salts (CaCly)

concentrations in a greenhouse hydroculture

Species Cont.” C1 C2 C5 C10 C15
Euonymus japonicus 30 80 50 - - -
Hedera helix 100 90 40 70 - -
Peperomia puteolata 100 100 90 90 30 -

“Calcium chloride (CaCly) were added to the solution to prepare the saline solution. Cont: non-treatment, C1, C2, C5, C10, and

C15: CaCly 1, 2, 5, 10, and 15 g-'L'!, respectively.
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Fig. 3. Change of growth index of Euonymus japonicus (A), Hedera helix B), and Peperomia puteolata (C) for a period 4
months to increasing salts (CaCly) concentrations in a greenhouse hydroculture. Final growth index among the salt
concentrations followed by different letters indicates significant difference by Duncan’s multiple range test at p <
0.05. Calcium chloride (CaCl,) were added to the solution to prepare the saline solution. Cont: non-treatment, C1,
C2, C5, C10, and C15: CaCl, 1, 2, 5, 10, and 15 g-L™!, respectively.
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Table 2. Leaf width, leaf length, and number of leaves of three indoor foliage plant species exposed for 4 months to in-
creasing salts (CaCly) concentrations in a greenhouse hydroculture

Species Treatment Leaf width (mm) Leaf length (mm) Number of leaves
Cont.” 4.86 " 8.96 ¢ 7.8 be
C1 15.80 a 23.92 a 18.4 a
C2 8.90b 16.70 b 9.5b
Euonymus japonicus
C5 - - -
C10 - - -
C15 - - -
Cont 35.20 a 36.77 a 10.1a
C1 30.72 a 31.90 a 82a
C2 1897 b 16.95 ¢ 2.8b
Hedera helix
C5 22.82b 23.75b 2.2b
C10 - - -
C15 - - -
Cont 17.08 ab 26.47 a 14.9a
C1 18.13 ab 2751 a 14.4 a
C2 19.00 a 27.89 a 16.0 a
Peperomia puteolata
C5 15.66 b 22.71b 163 a
C10 6.76 ¢ 850 ¢ 23b
C15 - - -

“Calcium chloride (CaCl,) were added to the solution to prepare the saline solution. Cont: non-treatment, C1, C2, C5, C10, and

C15: CaCly 1, 2, 5, 10, and 15 g'L'", respectively.

YThe mean values with a row for each species followed by the same letters are not significantly different at the 5% levels by Duncan’s multiple

range test.

o] g golcty A7+

2449 922 C1(15.80 mm), C2(8.90 mm),
Cont.(4.86 mm) <=°|™, &3 A4 E3F C1, C2,
Cont.. 9] <=0 2 Zoj @EA17t 2o H]5]
Q9] o] =2 Ao 2 YETt JHH, ofolH|= A
AZ = AHof iR APToA G4t dE
fAasHE 7ot E5] AY Zhtal vlwsto] tix
ol BIsl] C1, C5, C2 A g+7t A Sl &
22 oF 16%-44%, V2 °F 16%-53%= T4t
Aot G52 A9 AkdE LUt word 45 Aot
Aot T3 C1 AT =, G, dolA i+
O F2o] A Q1 2po| & Holz] ¢horal, A T A|H1 7
27 otolH]| o] G, G&E oA C57F C2 Aol
HIg o] =2 A2 Hol FAFE ||| ofo]H]7} 4
SEdE AEle] Qo] A EET =2 Ao =2 e
H o 2r]ote] ¢, C10 A2 ALl Cl1, C2, C5
A 9] o] ¥yt A 7|7HE<t HlSot3 0w C2,

C1 A= 27+ 19.00, 18.13 mm= HERFHTF 2
d=S Bk @42 C2(27.89 mm) » C1(27.51
mm) » Cont.(26.47 mm) ) C5(22.71 mm) )
C10(8.5 mm) =22 Yetom, C15 A4+ A}
sttt F4+= 794 €5, C2, Cont, C1, C109] &2
2 g2 E39] C5 AHE g4, gEoA= gz
TFHEE Eeront AT e AEH 0w FItsto]
A T2 AR 7H 22 g47F BEEUH(Table
2). AAR @ AEHAE 92 9o Qlo] AskdE2
Fitet EAE BAstote] AEHAE Ak 5 §lo
M(Khan et al., 2012), Kadir(2005)= ¥4skds 4
A AHle) whef R718&2 F3ol HEke Flow, &
#(Ca) 2ol 7A, 7], B T 7= A
= AT B st

AP ] A EEATF2 Cl, Cont., C2 A+
of|A Z¥z} 22.97, 15.48, 7.85 SPAD-value=, C1 A
4= 794 2ol & Holn, 2T ETh =4 Vet
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g. 5. Shoot (W) and root (O) fresh weight of Euonymus japonicus (A), Hedera helix B), and Peperomia puteolata (C) for a

period 4 months to increasing salts (CaCly) concentrations in a greenhouse hydroculture. Vertical bars represent +
standard error (n = 9). The different letters above column bars within treatments letters indicates significant differ-
ence by Duncan’s multiple range test at p { 0.05. Calcium chloride (CaCl,) were added to the solution to prepare the
saline solution. Cont: non-treatment, C1, C2, C5, C10, and C15: CaCl, 1, 2, 5, 10, and 15 gL, respectively.
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Fig. 6. Dry matter (%) of Fuonymus japonicus (), Hedera helix (B), and Peperomia puteolata (C) for a period 4 months to in-
creasing salts (CaCly) concentrations in a greenhouse hydroculture. Calcium chloride (CaCly) were added to the sol-
ution to prepare the saline solution. Cont: non-treatment, C1, C2, C5, C10, and C15: CaCl; 1, 2, 5, 10, and 15 gL'},

respectively.
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