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Abstract: Eremurus spectabilis M.Bieb is an important wild plant species consumed
as a vegetable. Besides its medicinal use, the plant is also an ornamental geophyte used
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Accepted: 30.05.2026  performance of E. spectabilis M.Bieb seeds sown in different seedling growing media
were evaluated. For this purpose, E. spectabilis M.Bieb seeds with their tips cut off

Article Info

Keywords were sown in 11 different growing media and subjected to cold moist stratification at
E. spectabilis M. Bieb 4°C for 35 days. After 35 days, when their emergence began in the growing media, the
Cocopeat seeds were transferred to climate chambers with a temperature of 22 + 2 °C and a
micro-sprout photoperiod regime of 16 hours of light/8 hours of darkness. For the emergence test,
perlite counting began on the last day of the cold moist stratification treatment (35" day) and
pumice the final counting day was set as the 22" day. Seed emergence was recorded regularly

at 2-day intervals. At the end of the tests, the emergence rate (%), mean emergence time
(days), emergence speed (days), radicle (cm) and hypocotyl length (cm), micro-sprout
length (cm) and diameter (cm) were calculated. The highest emergence rate of 53.00%
was obtained only from the medium containing pumice sand (1, v). It was followed by
a medium containing pumice sand + perlite (3:1, v/v) at a rate of 46.00%. The highest
hypocotyl length (5.17 cm), radicle length (1.36 cm), micro-sprout length (6.53 cm),
and diameter (0.15 cm) were obtained from the cocopeat + perlite (3:1, v/v) medium.
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1. Introduction

Eremurus spectabilis M.Bieb is a perennial, herbaceous wild geophyte species belonging to
the Liliaceae family (Tuzlaci, 1985). E. spectabilis M. Bieb is rich in antioxidants, phenolic
compounds, and minerals (Tuzcu et al., 2017; Giizelsoy et al., 2017; Tegin et al., 2023). Due to
its rich nutritional content, the leaves and shoots of the plant are cooked and consumed as a
vegetable. E. spectabilis M. Bieb, in addition to its medicinal importance (Pourfarzad et al.,
2014; Abubaker and Hidayat, 2015; Tuzcu et al., 2017; Farhadi et al., 2023), is also used in the
cut flower industry as an ornamental geophyte (Schiappacasse et al., 2013; Ahmad et al., 2014;
Bahrim et al., 2018; Basiri et al., 2022a). In addition, the powder obtained by drying and
grinding the roots of the plant is used as a natural adhesive in industry.(Eghtedarnejad and
Mansouri, 2016). To date, studies on the cultivation of E. spectabilis M.Bieb have focused on
seed germination experiments (Gungor, 2002; Rahmanpour et al., 2005; Keskiner and Tuncer,
2019; Akdag and Tuncer, 2020a, 2020b), in vitro culture studies (Tuncer, 2017; Tuncer, 2020;
Sicakyuz and Tuncer, 2022; Basiri et al., 2022b), and field trials (Gungor, 2002; Aslay et al.,
2011) have been conducted.

E. spectabilis M.Bieb seeds cannot germinate without breaking their physiological
dormancy. To break the dormancy, it is absolutely necessary to apply cold moist stratification
treatment. It has been reported that positive results were not obtained from seed germination
studies where different applications (GA3, KNO3, CaClz, in vitro germination) were used alone
without cold-moist stratification (Gungor, 2002; Keskiner and Tuncer, 2019). In E. spectabilis
M.Bieb seeds subjected to cold-moist stratification for different durations, successful results
were only obtained after long-term (3—4 months) cold-moist stratification applications (Gungor,
2002; Keskiner and Tuncer, 2019). However, in studies where cold-moist stratification and
different applications (GA3, KNOs, CaCly, in vitro germination) were performed together, it
has been reported that seeds require a long period of cold-moist stratification (2-3 months) to
break physiological dormancy (Akdag and Tuncer, 2020a ve 2020b). However, Akdag and
Tuncer (2020b) reported that when they subjected tip-cut seeds of E. spectabilis M.Bieb to
cold-moist stratification treatments, they achieved high germination rates (45.45-60.60%) in
short-term cold-moist stratification (approximately 20-25 days) treatments and that this
treatment significantly shortened the average germination time (9.46—15.03 days).

In seedling cultivation and germination trials, organic materials (peat, cocopeat, compost,
etc.) and inorganic materials (sand, pumice, pumice stone, zeolite, rock wool, perlite, etc.) are
used either alone or in mixtures. The most commonly used growing media for vegetable
seedling in Turkey are peat and peat-perlite mixtures. There are many studies investigating the
effects of seedling growth media on seed emergence in different vegetable species, such as
watermelon (Polat et al., 2017), cucumber (Cinkilig, 2008), tomato (Yilmaz et al., 2017), pepper
(Aydin and Demirsoy, 2020), lettuce and parsley (Tasdelen et al., 2021). However, to date,
there has been no study on the emergence performance of E. spectabilis M.Bieb seeds in
seedling growing media. For this reason, studies conducted on different geophyte species
belonging to the same family as E. spectabilis M.Bieb have been evaluated. However, it has
been determined that most of these studies investigated the effects of different seedling growing
media on bulb development, plant height, stem weight, and flowering (Kahraman and
Ozzambak, 2006; Kahraman, 2014; Kahraman and Ozzambak, 2015; Kahraman and Akgal,
2016; Sar1 and Celikel, 2017; Karagiizel, 2020; Yildirim and Altun, 2021).

In 2 Lilium varieties (cv. Siberia and cv. Vespucci), the highest number of flowers (7 flowers
in Siberia; 5.67 flowers in Vespucci) and the highest stem weight (266.13 g in Vespucci; 353.
91 g in Siberia) were achieved in the cocopeat-containing medium, while the peat moss +
pumice (1:1 v/v) medium had a positive effect on early flowering and plant height (Karagiizel,
2020). In Lilium candidum, the highest bulb diameter and stem length were obtained from the
cocopeat-containing media (Kahraman, 2014). Geethan et al. (2024) found that the garden soil
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+ vermicompost + cocopeat (1:1:2 v/v) medium had a positive effect on plant growth
parameters and flowering in Lilium asiaticum var. Nashville. In Lilium orientalis, it was
determined that the cocopeat + vermicompost + soil medium (1:1:1 v/v) was successful in terms
of parameters such as plant height, number of leaves, flower bud formation, and number of
flowers per plant (Chandrakar et al., 2018). In another study, the highest bulb diameter and
weight in Toros snowdrop (Galanthus elwesii Hook.) were obtained from cocopeat (5.1 cm and
2.2 g) and peat (4.9 cm and 2.0 g) substrates. The highest bulblet ratio (43.8%) and plant height
(22.7 cm) were also found in cocopeat (Kahraman and Ozzambak, 2015).

It has been determined that a mixture of sand, soil, farmyard manure + vermicompost +
cocopeat (2:1:1 v/v) is the most suitable growing medium for 3 Lilium species (Asiatic,
Oriental, and LA hybrid) (Anand et al., 2024). In Leucojum aestivum L., the highest bulb
diameter and weight, plant height, and leaf length were obtained from the perlite + peat medium,
while the highest root length was obtained from the medium containing cocopeat (Kahraman
and Akcal, 2016). In Lilium longiflorum L. cv. Bach, plant height (104.90 cm), stem diameter
(9.51 mm), number of flower buds (3.46), flower bud length (11.47 cm), flower bud diameter
(33.50 mm), flower diameter (16.16 cm), and vase life (11.26 days) reached their maximum
value in a medium containing 100% cocopeat (Bhandari et al., 2016).

In this study, some parameters related to the emergence performance of E. spectabilis
M.Bieb seeds were evaluated in 11 different seedling growing media.

2. Materials and Methods

In this study, E. spectabilis M.Bieb seeds obtained from the Giirpinar district (38° 8' 20.75'¢
N, 43° 30’ 55.15" E; 1,730 m) of Van province in Turkey were used as material. E. spectabilis
seeds were soaked in a 0.3% benomyl solution for 1 hour to eliminate fungal pathogens, and
then washed by shaking three times with bidistilled water. The seeds were then placed on drying
paper to remove excess water, and the tips of the E. spectabilis M.Bieb seeds were cut off.
Seeds with their tips cut off were sown in 11 different growing media. The composition of the
seedling growing media is presented in Table 1. Plastic containers with covers, each with a
capacity of 500 ml, were used for seed sowing. Subsequently, the seeds were subjected to cold
moist stratification at 4°C to satisfy their chilling requirement. After 35 days, with the onset of
seed emergence in the growing medium, the seeds were transferred to climate chambers
maintained at 22 + 2 °C with a photoperiod of 16 hours light/8 hours dark. For the emergence
test, the last day of cold moist stratification (35" day) is designated as the first counting day,
and the 22" day from this date is designated as the last counting day. The seed emergence was
recorded regularly every two days.

Table 1. Compositions of growing media

Medium no Growing media
1 Peat (1, v)

2 Cocopeat (1, v)

3 Pumice sand (1, v)

4 Vermiculite (1, v)

5 Peat + Vermiculite (3:1, v/v)

6 Peat + Cocopeat (3:1, v/v)

7 Peat + Perlite (3:1, v/v)

8 Cocopeat + Perlite (3:1, v/v)

9 Pumice sand + Perlite (3:1, v/v)

10 Cocopeat + Vermiculite (3:1, v/v)

11 Cocopeat + Perlite + Worm compost (Ready mix)
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Emergence rate (ER) (%), mean emergence time (MET) (days), emergence speed (ES)
(days), radicle length (cm) and hypocotyl length (cm), micro- sprout length (cm) and diameter
(cm) were calculated at the end of the emergence test. The following formulas were used in the
calculations (Abdul-baki and Anderson, 1973; Murillo-Amador et al., 2002). The emergence
experiments were conducted in a completely randomized block design with four replications
(25 seeds per replicate). The micro-sprout length, diameter, radicle length, and hypocotyl length
were calculated by taking the average of 10 micro-sprouts harvested. Data for emergence
parameters were subjected to arcsine transformation before statistical analysis. The data were
statistically analysed using analysis of variance (ANOVA) with Statgraphics statistical
software, followed by Duncan’s multiple range test comparisons for significant differences.

ER =X x 100 (1)
Nt
where Ne is the number of emergenced seeds and Nt is the total number of seeds.

Y (n1T1+n2T2+:--4+nkTk)
Y (n14+n2+---+nk)

MET =

)
where n = number of newly emergenced seeds and T = time from the beginning of the

experiment.

__Int

ES =— 3)

where n = number of normal emergenced seeds at time t.

3. Results and Discussion

The seeds of E. spectabilis M. Bieb are triangular, angular, sharp-edged, narrow-winged and
brownish in color (Figure 1a-d). Some physical characteristics of E. spectabilis M.Bieb seeds
are given in Table 2. In E. spectabilis M.Bieb seeds, the average seed length was determined as
4.46 £ 0.59 mm, seed width as 2.90 + 0.36 mm, length/width ratio as 1.55 + 0.22, 100 seed
weight as 0.90 £ 0.08 g, and the number of seeds per 1 g as 112.45 + 3.80 (Table 2). Data on
the emergence parameters of E. spectabilis M. Bieb seeds in different growth medium are
presented in Table 3.

s - LE g SR =g 2B
Figure 1. (a-b) Seed of E. spectabilis M.Bieb, (c-d) measurement of seed length an
(f-g) seed emergence

o

width, (e) seed sowing,
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Table 2. Some physical characteristics of E. spectabilis M.Bieb seeds
Seed length Seed diameter . 100
(mm) (mm) Length/diameter weight (g) 1g

4.46 +0.59 2.90+0.36 1.55+0.22 0.90 + 0.08

Averages were calculated using 4 replications, with 25 seeds in each replication.

seed Number of seeds per

112.45 +3.80

The emergence rate of the seeds ranged from 3.00% to 53.00%. The highest emergence rate
0f 53.00% was obtained from the medium using only pumice sand (1, v). This was followed by
a mixture containing pumice sand + perlite (3:1, v/v) at a ratio of 46.00%, cocopeat + perlite
(3:1, v/v) (39.00%), cocopeat + perlite + worm castings medium (38.00%), and cocopeat (1, v)
(36.00%) followed in the same statistical group (Table 3). The seedling growing medium with
the lowest emergence rate (3.00%) was the medium containing only peat (1, v). Although it
varied depending on the seedling growing medium, the mean emergence time of the seeds
ranged from 2.12 to 8.66 days, and the emergence speed varied between 0.15 and 5.02 days
(Table 3).

Table 3. Emergence parameters of E. spectabilis M.Bieb seeds in different seedling growth medium

Seedling growth medium ER (%) MET (giin) ES (giin)
Peat (1, v) 3.00+£0.77 g 2.12+131e 0.37+0.59d
Cocopeat (1, V) 36.00£4.96¢c 5.52+1.72 b-d 243 +£0.87 be
Pumice sand (1, v) 53.00+437a 527+0.84 cd 446+1.24a
Vermiculite (1, v) 6.25+2.10fg 7.37+2.21 ab 0.15+0.10d
Peat + Vermiculite (3:1, v/v) 10.00 £ 2.73 ef 743 £1.76 ab 0.38+0.22d
Peat + Cocopeat (3:1, v/v) 11.00+191e 6.85+1.72 a-c 0.52+0.23d
Peat + Perlite (3:1, v/v) 1390+1.03 ¢ 8.66+1.36a 0.59+0.43d
Cocopeat + Perlite (3:1, v/v) 39.00+£3.10¢ 468+1.22d 333+0.55b
Pumice sand + Perlite (3:1, v/v) 46.00+3.71b 429+£0.57d 5.02+042a
Cocopeat + Vermiculite (3:1, v/v) 31.00+241d 6.01 £0.34 b-d 1.91+£0.38¢
Cocopeat + Perlite + Worm compost 38.00+2.48 ¢ 545+1.29 b-d 3.11£1.46b
P value 0.000%** 0.000** 0.000**

Means indicated with different small letters in the same column are significantly different (Duncan test, **p < 0.01). ER: Emergence rate,
MET: Mean emergence time, ES: Emergence speed

Micro-sprout growth and development continued in only 6 of the 11 different growing
medium. Some morphological characteristics (hypocotyl length, radicle length, micro-sprout
length and diameter) of E. spectabilis M.Bieb micro-sprouts are given in Table 4. Depending
on the growing medium, hypocotyl length, radicle length, micro-sprouts length, and micro-
sprouts diameter varied between 1.93-5.17 cm, 0.47-1.36 cm, 2.39-6.53 cm, and 0.05-0.15
cm, respectively. The highest hypocotyl length, radicle length and micro-sprout length were
obtained from media containing cocopeat + perlite (3:1, v/v) and cocopeat alone (1, v). In terms
of micro-sprout diameter, the medium containing cocopeat + perlite (3:1, v/v) was the most
successful medium (Table 4). E. spectabilis M.Bieb micro-sprouts in different seedling growing
media were shown in Figure 2.
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Table 4. Some physical characteristics of E. spectabilis M. Bieb micro-sprouts

. . Hypocotyl Radicle Micro-sprouts Micro-sprouts
Seedling growth medium length (cm) length (cm) length (cm) diameter (cm)
Cocopeat (1, v) 4.83+0.92 ab 136+0.15a 6.19+945a 0.13+£0.03 ¢
Pumice sand (1, v) 292+0.54d 0.80+0.13d 3.71+£5.63¢ 0.05+0.04d
Cocopeat + Perlite (3:1, v/v) 517+£0.63 a 1.36+0.12a 6.53+6.78a 0.15£0.02a
Pumice sand + Perlite (3:1, v/v) 1.93+£054 ¢ 047+£0.13e 239+547d 0.04+0.01d
Cocopeat + Vermiculite (3:1, v/v) 4.29+0.61c 094+£0.10c 523+£6.55b 0.14 £ 0.04 ab
Cocopeat + Perlite + Worm 5o, 45 11120136 >OF40P 41440024
compost
P value 0.000** 0.000** 0.000** 0.000**

Means indicated with different small letters in the same column are significantly different (Duncan test, **p <
0.01).

Figure 2. E. spectabilis M.Bieb micro-sprouts developing in the different growing medium (A, a)
Cocopeat + Perlite (3:1, v/v) medium, (B, f) Cocopeat (1, v), (b) Pumice sand + Perlite (3:1, v/v), (c) Pumice
sand (1, v), (d) Cocopeat + Vermiculite (3:1, v/v), (e) Cocopeat + Perlite + Worm compost

There are many studies conducted on the effect of different growing substrates on plant
quality in geophytic species belonging to the same family as E. spectabilis M. Bieb. (Kahraman
and Ozzambak, 2006; Kahraman, 2014; Kahraman and Ozzambak, 2015; Bhandari et al., 2016;
Kahraman and Akgal, 2016; Sar1 and Celikel, 2017; Karagiizel, 2020; Yildirim and Altun,
2021). These studies have determined that cocopeat-enriched substrates are the most suitable
medium for soilless cultivation of Lilium species. In this study, it was observed that seedling
growing media consisting of cocopeat (1, v) alone or cocopeat + perlite (3:1, v/v) mixture had
a positive effect on the growth parameters parameters (radicle and hypocotyl length, micro-
sprout length and diameter) of E. spectabilis M.Bieb micro-sprouts. In this regard, the results
obtained from this study support the results of other studies conducted on different geophyte
species. Cocopeat is an organic seedling growing medium with high water absorption capacity
and drainage, obtained by breaking down coconut husks and fibers into very small pieces
(Udayana et al., 2017). Thanks to its porous and permeable structure, it ensures the regular
development of roots. Perlite, another lightweight mineral, is prized for its exceptional drainage

322



Tuncer

properties and aeration benefits, commonly used in potting mixes to promote healthy root
growth (Geethan et al., 2024). The natural habitats of plants in the genus Eremurus are steppes,
shrublands, limestone rocky, and high mountainous areas. The plant grows well in well-drained
soil. In this study, the most successful medium for the emergence of E. spectabilis M. Bieb
seeds was the growing medium containing pumice sand alone (1, v). Pumice sand is a porous,
spongy rock formed as a result of volcanic activity. Additionally, pumice sand provides an ideal
substrate for seedling growth by reducing evaporation due to its water-retaining porous
structure.

4. Conclusion

This study is the first to investigate the emergence performance of E. spectebalis M.Bieb
seeds in different seedling growing media. In conclusion, pumice sand (1, v) or pumice sand +
perlite mixture media (3:1, v/v) were found to be more successful in terms of emergence rate
of E. spectabilis M. Bieb seeds, while cocopeat (1, v) and cocopeat + perlite mixture media
(3:1, v/v) were more successful in terms of micro-sprouts development. In future studies on F.
spectabilis M. Bieb, it is thought that using cocopeat-containing media for micro-sprouts
development and pumice sand-containing media for seed emergence would be beneficial.
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