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Table 1. Characteristics of the growing media used.

Cugb, Aoy E3%) 335 )
| sl sy - : 7
33 =l b O35 7% < é}.‘ EC . ’ e H oS
Gravimetric  Potassium  Phosph Nit Organic Porosity S sl P :
phorus itrogen
Moisture Matter Percentage . grow1'ng
Particle Bulk media
Content Density Density
50 0.40 0.10 0.30 60 0.5 85 1.50 0.10 6.80 1
50 0.40 0.10 0.30 60 0.5 85 1.50 0.10 7.10 2
50 0.50 0.10 0.30 60 0.5 85 1.50 0.10 6.60 3
55 0.60 0.20 0.50 65 1.5 75 1.60 0.15 6.10 4
60 0.80 0.30 0.70 70 2.0 70 1.70 0.20 6.30 5
65 0.80 0.40 0.90 75 1.0 65 1.80 0.25 5.90 6
65 0.80 0.40 0.90 75 1.0 65 1.80 0.25 5.80 7
50 0.40 0.10 0.30 60 0.5 85 1.50 0.10 6.90 8
55 0.40 0.20 0.50 65 2.0 75 1.60 0.15 6.00 9
55 0.60 0.20 0.50 65 2.0 75 1.60 0.15 6.10 10
60 0.80 0.30 0.70 70 2.5 70 1.70 0.20 6.30 11
60 0.90 0.30 0.80 70 2.5 70 1.70 0.20 6.00 12
55 0.70 0.20 0.50 65 2.0 75 1.60 0.15 6.10 13
65 1.10 0.40 1.00 75 1.0 65 1.80 0.25 5.70 14
70 1.20 0.50 1.20 80 1.5 60 1.90 0.30 5.60 15
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Figure 1- Clustering diagram of different cultivation beds based on measured soil properties.
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Table 2- Results of clustering diagram of cultivation beds based on measured characteristics.
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Gravimetric . . Organic P . .
. Potassium  Phosphorus ~ Nitrogen Growing media Cluster
moisture content matter
50 0.4-0.5 0.1 0.3 60 0.5 6.6-7.1 1,2,3,8 1
55-60 0.5-0.8 0.2-0.3 0.5-0.7 65-70 1.52.5 6-6.3 4,5,9,10, 11, 12, 13 2
60-70 0.8-1.2 0.3-0.5 0.7-1.2 70-80 1-1.5 5.6-5.9 6,7,14,15 3
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Table 3- Analysis of variance results of the effect of growing media on morphophysiological traits of
Philodendron.
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Dry weight of Fresh weight of Number of . DF S.0.V.
Plant height
Shoot shoot leaves
109.417%* 1605.22% 176.64%* 305.05%* 14 T
Growing media
Lo
0.43 3.74 0.80 0.72 30
Error
Sl g 2
9.95 7.27 4.38 2.49 - (o)
CV (%)

el LY Qo s 53 (53 e Sl
** Indicates significance at the 1% probability level (p<0.01).
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Figure 2. Mean comparison results of different growing media effects on plant height (a) and leaf number (b) of
Philodendron. Means with at least one common letter do not show significant differences at the 5% probability
level according to the LSD test (Mean+SE). P: Perlite, C: Cocopeat, 6 Months FC: 6 Months Mushroom
Compost, 12 Months FC: 12 Months Mushroom Compost, VC: Vermicompost, A: Algae.

\VY
E———



WAFAPY (O ((VF ) s olalS 5 S

u})v\.’.}}lﬁ.‘leltg&bﬁr‘x\;g))jw%@gwéuwj\kfﬁgﬂwwclﬁawblf&‘}Aﬁ.ﬁ‘&j}b}j
Sl 00 4 S Y IS e bse (Y IS8) (0,8 VO/Y) St 03y 5 (Ll Y JS02) (oS ¥ o)

33000
310.00
290.00
270.00
250.00
230.00
210.00
190.00
170.00

9 5 ()9

1
w

)

Plant fresh weight (g

Types of growing media

(a) <

9 SS9
ry weight (

S iy glgsl
Types of growing media

) <
< oS Zews sl Gl Kl 05,55k oS () olse pll Sz 5 () 5 0hs o S s gl S Sl delis el U
6 Months FC oy 5,5 :C oo, P (il (gUadt - KiLe) w1 s ime oslis LSD 0503170 Jlaz| o 5> S pe B
Sl A gaS 55 VO ale VY 26 a8 012 Months FC aals £ ToB S

Figure 3- Mean comparison of different growing media effects on fresh (a) and dry weight (b) of aerial parts in
Philodendron. Means with at least one common letter do not show significant differences at the 5% probability
level according to the LSD test (Mean£SE). P: Perlite, C: Cocopeat, 6Months FC: 6 Months Mushroom
Compost, 12 Months FC: 12 Months Mushroom Compost, VC: Vermicompost, A: Algae.
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Table 4- Analysis of variance of the effect of growing media on photosynthetic pigments of Philodendron.
(Mean of square) &l o Sl
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P LS - a 4.
B e e DF S.0.V.
Carotenoid Chlorophyll b Chlorophyll a
s sled
0.97** 0.13** 0.33** 14 J'.WU c
Growing Media
o
0.001 0.0003 0.01 30
Error
6.77 8.30 2.08 - T s
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el 1Y Dzl clg_“,)b LS)‘J@M J—<’L;J %
** Indicates significance at the 1% probability level (p<0.01).
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Figure 4- Mean comparison of different growing media effects on chlorophyll a (a) and chlorophyll b (b)
content in Philodendron. Means with at least one common letter do not show significant differences at the 5%
probability level according to the LSD test (Mean+SE). P: Perlite, C: Cocopeat, 6 Months FC: 6 Months
Mushroom Compost, 12 Months FC: 12 Months Mushroom Compost, VC: Vermicompost, A: Algae.
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Figure 5- Mean comparison of different growing media effects on carotenoid content in Philodendron. Means
with at least one common letter do not show significant differences at the 5% probability level according to the
LSD test (Mean+SE). P: Perlite, C: Cocopeat, 6Months FC: 6 Months Mushroom Compost, 12 Months FC: 12

Months Mushroom Compost, VC: Vermicompost, A: Algae.
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Table 5- Analysis of variance of the effect of growing media on enzymatic activity in Philodendron.
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Malondialdehyde Superoxide Dismutase Catalase
fs e
0.08** 0.12%* 0.01%* 14 T
Growing Media
o
0.0003 0.001 0.0001 30
Error
(Jvﬂ ) Ol xS o
3.73 6.03 482 - T
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** Indicates significance at the 1% probability level (p<0.01).
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Figure 6- Mean comparison of different growing media effects on catalase activity in Philodendron. Means with
at least one common letter do not show significant differences at the 5% probability level according to the LSD
test (Mean=SE). P: Perlite, C: Cocopeat, 6 Months FC: 6 Months Mushroom Compost, 12 Months FC: 12
Months Mushroom Compost, VC: Vermicompost, A: Algae.
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Figure 7- Mean comparison of different growing media effects on superoxide dismutase activity (a) and
malondialdehyde content (b) in Philodendron. Means with at least one common letter do not show significant
differences at the 5% probability level according to the LSD test (Mean+SE). P: Perlite, C: Cocopeat, 6Months
FC: 6 Months Mushroom Compost, 12 Months FC: 12 Months Mushroom Compost, VC: Vermicompost, A:
Algae.
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Table 6- Analysis of variance of the effect of growing media on mineral nutrient uptake in Philodendron.
(Mean of square) <l o Sl

Ly S O35 7% Sl = @L'“’
e o DF S.0.V.
Potassium Phosphorus Nitrogen
2 Lo
0.24% 0.70%* 0.66** 14 T
Growing Media
o
0.0003 0.001 0.0005 30
Error
(.L.p )CJ\ o B
4.93 432 3.76 - T e

CV (%)

el 1Y ez s 3 (5ol ne SOl s
** Indicates significance at the 1% probability level (p<0.01).
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Figure 8- Mean comparison of different growing media effects on nitrogen (N) (a) and phosphorus (P) (b)
uptake in Philodendron erubescens var. Prince of Orange. Means with at least one common letter do not show
significant differences at the 5% probability level according to the LSD test (Mean+SE). P: Perlite, C: Cocopeat,
6Months FC: 6 Months Mushroom Compost, 12 Months FC: 12 Months Mushroom Compost, VC:
Vermicompost, A: Algae.
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Figure 9- Mean comparison of different growing media effects on potassium (K) uptake in Philodendron. Means
with at least one common letter do not show significant differences at the 5% probability level according to the
LSD test (Mean=SE). P: Perlite, C: Cocopeat, 6 Months FC: 6 Months Mushroom Compost, 12 Months FC: 12

Months Mushroom Compost, VC: Vermicompost, A: Algae.
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Table 7- Pearson correlation coefficients between soil characteristics and growth/performance traits of orange philodendron (Philodendron erubescens).
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el i 055 5 T (53 0 e W VS wmal b a 4y el e S Gy
Potassiu ~ Phosphoru  Nitroge Malondialdehyd  gyperoxid ~ Catalas ~ Carotenoi  Chlorophyl ~ Chlorophyl sl Fresh Numbe Plant
m s n e e e d lb la Dry  ghoot rof  heigh
dismutase shqot weigh leaves t
weigh t
t
-0.86 -0.87 -0.87 0.87 0.87 0.87 -0.85 -0.84 -0.86 086" 087" -0.85 0.§6 pH
oP3aFe 033
k% k% ok ok ok kk ok skk sk sk kK sk 0.92* szhlb
0.88 0.91 0.92 -0.91 -0.90 -0.93 0.87 0.89 0.85 0.90 0.90 0.92 .
Bulk
density
0P e 055
0.88" 091" 0.92" -0.91™ -0.90™ -0.93™ 0.87" 0.89™ 0.85™ 0.90" 0.90"  0.92" 0'22 A
Particle
density
- Bl Aoy
-0.92™ -0.93™ -0.93™ 0.93™ 0.92" 0.94™ -0.91™ -0.917 -0.90™ 0.92%  0.92° -0.92™ 0.?3* Porosity
percentage
0.43" 0.34" 0.36" -0.36™ -0.40" -0.37™ 0.48" 0.37" 0.49" 0.40™  0.40"  0.32 0.36™ EC
002
0.88" 091" 0.92" -0.91™ -0.90™ -0.93™ 0.87" 0.89™ 0.85™ 0.90" 0.90"  0.92" '* Organic
matter
0.87" 0.90" 0.90™ -0.90™ -0.89™ -0.92™ 0.85™ 0.88" 0.83" 0.89™ 0.88™ 091" 0'21 .dbj:f
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0.85™ 0.89™ 0.87" -0.86™ -0.87" -0.91* 0.84™ 0.87" 0.80™ 0.87° 0.87" 0.89"

0.92" =32
* Gravimetri
¢ moisture
content

0.88™ 0.91™ 0.92* -0.91™ -0.90" -0.93* 0.87" 0.89™ 0.85™ 0.90" 0.90™  0.92*

el 3 e g 355 5 Ao iy 5 ) Jleil e 3 (5ol e LGNS 5 e
* **_and ns indicate significance at 1% and 5% probability levels and no significant difference, respectively.
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Abstract

In agricultural science, the selection of suitable growth media is recognized as a determining factor in
optimal growth, plant health, and input efficiency in ornamental houseplant cultivation. This study
investigated the effects of 15 different growing media compositions—1) P30% + C70%, 2) P30% +
6Months FC10% + C60%, 3) P30% + 6Months FC20% + C50%, 4) P30% + 6Months FC30% + C40%,
5) P30% + 12Months FC10% + C60%, 6) P30% + 12Months FC20% + C50%, 7) P30% + 12Months
FC30% + C40%, 8) P30% + VC10% + C60%, 9) P30% + VC20% + C50%, 10) P30% + VC30% +
C40%, 11) P29% + A1% + C70%, 12) P28% + A2% + C70%, 13) P27% + A3% + C70%, 14) P29% +
6Months FC10% + A1% + C60%, and 15) P29% + 12Months FC10% + A1% + C60%—on the growth
and physiology of Philodendron (Philodendron erubescens ‘Prince of Orange’) in a completely
randomized design with three replications. The results demonstrated that the medium containing 29%
perlite + 10% 12-month-old mushroom compost + 1% dried Sargassum seaweed + 60% cocopeat
significantly (at the 1% level) improved vegetative growth indices, nutrient uptake (nitrogen,
phosphorus, and potassium), and photosynthetic pigment content (chlorophyll a, b, and carotenoids).
This composition, by supplying natural growth nutrients and hormones, reduced oxidative stress and
decreased the activity of antioxidant enzymes (catalase and superoxide dismutase) and
malondialdehyde accumulation. In contrast, the control treatment (30% perlite + 70% cocopeat)
exhibited the highest levels of antioxidant enzyme activity and proline accumulation, suggesting
oxidative stress due to organic matter deficiency. The findings confirm that growth media containing
mushroom compost and seaweed enhance soil physicochemical properties and provide gradual nutrient
release, creating optimal conditions for ornamental plant growth. This study highlights the critical role
of appropriate growth media selection as a key factor in the production management of ornamental
plants.

Keywords: Growing media, Growth enhancement, Ornamental plants, Oxidative stress.
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