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Abstract

Introduction

Lilies are fragrant ornamental bulbous plants known for their stunning cut flowers and valuable
potted plants. They beautifully enhance parks, gardens, and landscapes, making them a great
choice for enhancing bouquets and perfuming the outdoor or indoor spaces. Lily cut flower
production is mostly done using soilless cultivation methods, and in these methods, the substrates
plays a vital role in providing access to water, nutrients, and improving drainage for plant
stability and growth. In recent decades, the growth of hydroponic culture has significantly
increased the demand for substrate materials. This rising interest underscores the urgent need for
comprehensive research to identify the optimal substrates that align with specific plant
characteristics, ultimately enhancing production and sustainability in hydroponics. The aim of
current study was to detect the role of inorganic and organic substrates blend on the growth and
quality of lily cut flowers.

Materials and Methods

The experiment was conducted using a completely randomized design with three replications in
greenhouse condition, in 2022. The hydroponic substrate treatments included the following:
perlite (control), perlite combined with cocopeat (1:1), perlite combined with peat moss (1:1),
perlite combined with zeolite (1:1), a mixture of perlite, cocopeat, and peat moss (1:1:1), a
mixture of perlite, cocopeat, and zeolite (1:1:1), and a combination of perlite, cocopeat, peat
moss, and zeolite (1:1:1:1).

Results and Discussion
The results indicated a significant difference in the effects of the substrate mixtures on the
evaluated characteristics of lily cut flowers. The highest fresh and dry weight of the flowering
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stem and flower diameter were observed in the mixture of perlite, cocopeat, and peat moss. The
highest root volume, bulb diameter, and both fresh and dry weights of the root were achieved in a
perlite and cocopit mixture, while the highest number of bulbs was obtained in a mixture of
perlite, cocopit, and zeolite. The combination of perlite, cocopeat, and zeolite resulted in
increased leaf area, petal weight, and number of bulbs per plant, chlorophyll a, chlorophyll b,
total chlorophyll, carotenoids, anthocyanins, and flavonoids. The highest percentage and yield of
essential oil were obtained using a perlite and peat moss mixture. Overall, it can be concluded
that different substrate mixtures can vary based on production purposes. The combination of
zeolite with perlite and cocopeat (coconut fiber) improved the formation, color, and size of lily
flowers. In contrast, using peat moss along with perlite and cocopeat resulted in larger stems.

Conclusion

To achieve the best growth of lily flowers, it’s crucial to combine both mineral and organic
substrates effectively. Utilizing perlite and zeolite for their excellent physical properties,
alongside cocopeat and peat moss for superior water, can make a significant difference in growth.
For cut lily producers aiming for exceptional quality, incorporating a mix of perlite and zeolite
with organic substrates of peat moss or cocopeat is an essential strategy. Incorporating peat moss
into the perlite and cocopeat mixture increased the weight of the flowering shoot and the flower
diameter, crucial for the post-harvest quality and marketability of cut lily flowers. To ensure
optimal vegetative characteristics, it's crucial to limit zeolite to no more than one-third of the total
volume of the culture medium. Exceeding this proportion can lead to negative effects, primarily
due to increased salinity from the element release in the medium.

Keywords: Anthocyanin, Day to flowering, Length of flowering stem, Petal area
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Table 1. Results of variance analysis for the effects of different sabestrate on morphological indices

of root and bulb of lilium OT

Means of squares

S.0v Df Dry Dry Fresh Fresh Diameter of
weight weight weight of weight of dia?#]!et')[er E?E:Jlir V;ﬁ?rt]e diEnL:Ster flowering
of bulb of root bulb root stem

Substrate 6 90.54 157.4° 2789 2316 183.637 2.85 5520 4754 = 3.24**

Error 14 009 036  2.89 9.00 9.00 0.03 2757 256 0.49

CV% 6.4 33.8 35 6.7 45 169 19.7 5.3 5.8

*and ** significant at 5% and 1% probability levels, respectively
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Table 2. Mean comparision of different bed mixture effects on root volume, number of bulbs, bulb

diameter, and fresh weight of root, fresh weight of bulb, dry weight of root and dry weight of bulb in
lilium OT.

. . . Fresh Bulb Root
Dry weight Dry weight Fresh weight ; - Number
trat
Substrate of bulb (g) of root (g) of bulb (g) weight of diameter of bulb voluzme

root (g)  (mm) (cm?)
Perlite (Control) 10.02" 13.87° 26.13° 7403  3752° 1.20° 109.50°
Perlite + Coco peat  14.41° 16.52% 31.95° 75.70°  4354*  1.70° 125.07°
Perlite + Peat moss 9.17¢ 12.43° 23.24° 66.60°  37.18°  2.00° 101.02¢
Perlite + Zeolite 12.04° 6.45' 28.60° 53.200  39.96°  1.40¢ 62.29¢
Perlite + Coco peat + 15 900 1370 31.89" 68.20° 4251  120°  119.23°

Peat moss
Perlite + Coco peat + 5 7¢d 7.48° 31.62° 50509 41.76°  210°  80.89f
Zeolite

Perlite + Coco peat + ) 8,05 3325°  5020° 4215°  170°  89.00°

Peat moss + Zeolite

1 Means with at least one common letter have no significant difference.

Table 3. Results of variance analysis for the effects of different sabestrate on root volume, number of

bulbs, bulb diameter, fresh weight of root, fresh weight of bulb, dry weight of root and dry weight of
bulb in lilium OT

Means of squares

SOV Df Diameter Number  Length Fresh  Dry
of Leaf of leaf in of Dayto weight weight Petal Petal Leaf
weight flowering flowering flowering of cut of cut weight area area

flower

stem stem flower flower
Substrate 6 489.7° 0.36° 82.71" 519.42" 274.42 201.7° 56.017 0.46 244.7" 250.1**
Error 14 169.00 0.01 4.00 4.00 9.00 5.16 049 009 100 289
CV% 6.2 9.8 5.5 8.8 5.0 5.8 6.0 177 11.2 3.7

*and ** significant at 5% and 1% probability levels, respectively

Table 4. Mean comparision of different substrates mixture effects on morphological indices of
lilium cut flower OT

Diameter Number of Lenath of
Substrate Diameter of Bud Leaf leaf in fl gth Day to
. . . . owering .
of flower flowering diameter weight flowering stem flowering
stem stem

Perlite (Control) 194.10>"  33.88°  33.88° 1.52° 5850  113.10°  102.80%
Perlite + Coco peat 193.50 33.41% 33.41“ 165°  57.00°  115.80°  103.10“
Perlite + Peat moss 192.50°  32.43°  32.43°  1.87°  63.90°  114.90°  101.60°
Perlite + Zeolite 199.90*  32.70%®  32.70%  1.35"  59.40° 96.60° 116.70°
Perlite + Cocopeat+ 51 goe 37478 37.47°  228°  5960°  132.00°  103.60°
Peat moss
ggg;ltfe tCocopeatt jgugon 3743 3743 216"  5530°  11520°  117.60°

Perlite + Coco peat +
Peat moss + Zeolite
1 Means with at least one common letter have no significant difference.

188.50° 35.21° 35217  2.25? 59.10° 117.00° 119.20°
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Figure 3. Effects of different substrates on growth indices of lilium; Perlite + Coco peat + Zeolite (A),

Perlite + Peat moss (B), Perlite + Coco peat + Peat moss (C), Perlite + Zeolite (D), Perlite + Coco peat
(E), Perlite + Coco peat + Peat moss + Zeolite (F), Perlite (G).

Sy » &S0 il (Feyzizadeh et al., 2023)
8 e Sl 558 4 ol 25 G S S
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Tl 5 sy ol 2 el LS p w bl
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Table 5. Mean comparision of different seed bed mixture effects on leaf area, petal area,
petal weight, fresh weight of cut flower, dry weight of cut flower in lilium cut flower OT

Substrates Drv weidht Fresh Petal
y Welg weight of : Petal area Leaf area
of cut .t flower  WeIONt (cm?) (cm?)
flower () (o)
0 ©) -

Perlite (Control) 16.73"7 139.86' 1.58™ 36.38° 27.52"
Perlite + Coco peat 18.79° 164.26° 1.88° 43.08" 34.30¢
Perlite + Peat moss 20.38° 173.84¢ 1.45° 33.19¢ 46.01¢

Perlite +Zeolite 14.219 132.45° 1.66" 37.63¢ 29.67°

per"t;;'atcr?]‘gzspeat * 24.39° 203.46° 1.85° 41.73° 4875
Perlite ;e%ﬂ(t:g peat + 19,62 179.27° 1.91° 4430°  5597°
Perlite + Coco peat + 2110 19379  168° 3533  56.74°

Peat moss + Zeolite
+ Means with at least one common letter have no significant difference.

Table 6. Results of variance analysis for the effects of different sabestrate on chlorophyll a, b, Ttotal

chlorophyll, carotenoid, flavonoid, anthocyanin content and essential oil percentage in lilium cut
flower OT

Means of squares

Esse_ntlal Anthocyanin Flavonoid Carotenoid Total Chlorophyll Chlorophyll
S.0vV Df oil chlorophyll
content content  content b content a content
percentage content
Substrates 6 86155 0.85 1957 142387 0917 0.377 0.47"
Error 14 0.36 0.22 0.64 2.45 0.64 0.16 0.14
CV% 20.5 5.7 5.5 7.0 8.9 8.2 1.8

*and ** significant at 5% and 1% probability levels, respectively
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