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Vermicompost improves soil physicochemical qualities, lowers pollution, and increases plant stability.
An experiment was carried out in a perfectly randomized factorial design with three replications in field
conditions at Islamic Azad University, Gorgan Branch, to investigate the effect of vermicompost on the
properties of cut tuberose flowers. Four fertilizer treatments (control, 20%, 25%, and 30%) were used in
the experiments. Morphophysiological variables such as bulb sprouting time, stem length, spike length,
stem diameter, number of the floret, number of daughter bulbs, flowering time, and vase life were
monitored from bulb sprouting to harvest. Vermicompost levels were found to be significant in all
measured features. The 30% vermicompost treatment produced the greatest stem length, spike length,
number of daughter bulbs, and vase life. When compared to the control, the 30% treatment resulted in a
1.9-fold increase. The maximum number of the floret, 40.33, was also associated with the 20%
vermicompost treatment. When compared to the control and other treatments, the 25% vermicompost
treatment boosted stem length (9.61 cm) and decreased bulb shooting time (10.7 days) and flowering time
(131.3 days after planting). In general, the results showed that the vermicompost treatment increased the
growth and bulb characteristics of cut tuberose flowers under the ecological conditions of the Gorgan
region.

© The Author(s) 2023. Published by Razi University

1. Introduction

for tuberose, a perennial herbaceous plant of the

Vermico Tuberose is a bulb flower that is commonly
used as a cut flower. Its cultivation in Iran is expanding
because of the very favorable climatic conditions for
this gorgeous and fragrant plant, as well as the
availability of ideal markets for its export (Kumari et
al., 2018). Iran, with its very suitable climate diversity
and a temperature difference of 40 degrees Celsius
between the country's coldest and hottest regions,
cheap and suitable energy and labor force, adequate
light levels (more than 250 days of bright and sunny
skies with 120 to 150 thousand lux), and proximity to
consumer markets, is very suitable for producing
various ornamental plants and cut flowers (Mortazavi
et al., 2016). Polianthes tuberosa is the scientific name
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Agavaceae family and the monocot subfamily.
Cytological tests verify its classification in the
Agavaceae family (Barb-Gonzalez et al., 2012).
Composting has recently been reported as a
beneficial, rapid, and cost-effective technology for
handling organic residues in diverse resources
(Ebrahimi et al., 2021). Composting improves soil
structure, strengthens soil content, and allows the soil
to hold more water for longer periods. Compost also
inhibits surface soil erosion and helps to maintain
environmental balance (Mahmud et al., 2020).
Compost, farm manure, and plant wastes, among other
organic elements, improve the physical and chemical
qualities of soil, as well as its fertility (Hassan et al.,
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2022). Vermicomposts contain  nutrients  like
phosphorus, potassium, calcium, and magnesium in a
form that plants may easily absorb (Atiyeh et al., 2002).
Vermicomposts have also been found to contain active
biological compounds that function as growth
regulators. Tomato growth has been boosted even with
a low level of vermicompost due to physical and
nutritional aspects such as growth regulators produced
by vermicompost because growth regulators are active
at low concentrations and with full access to nutrients
(Wang et al., 2017). According to research, utilizing
vermicompost increases the amount of essential oil and
improves the quality of basil (Naiji and Souri, 2018)
and coriander (Serri et al., 2021). This lightweight
organic fertilizer has no weed seeds or odors. Its
processing is simpler than that of biocompost and can
be completed in a short period (Atiyeh et al., 2000).
Vermicompost contains useful aerobic microorganisms
such as nitrogen-fixing bacteria but is free of anaerobic
bacteria, fungi, and harmful microorganisms.
Vermicompost is created from pit materials that have
high air permeability, drainage capacity, and water
retention capacity, as well as high levels of nutrient
absorption. Vermicomposts had lower soluble salt
concentration, better cation exchange capacity, and
higher humic acid content than raw materials (Atiyeh
et al., 2002; Lim et al., 2015). Organic matter in the
form of animal manure enhances soil organic carbon
levels and has direct and indirect effects on soil
characteristics and processes (Vandecasteele et al.,
2016). An investigation on snapdragon plants revealed
that adding vermicompost to the soil boosted flowering
characteristics (Najarian and Souri, 2020). Organic and
animal manure, compost, and other organic fertilizers
are used in organic farming instead of chemical
fertilizers (Ye et al., 2023). Compost and non-compost
organic fertilizers boost crop seed yield (Alvarez et al.,

2017). In addition to nutrients and organic matter,
compost and vermicompost contain significant levels
of humic compounds, which boost the availability of
specific nutrients, particularly iron and zinc, and have
a direct effect on plant metabolism, resulting in higher
growth and yield (Esmaielpour et al., 2017). Given the
widespread usage of cut tuberose flowers in green
spaces and potted plants, a study was devised and
carried out in Gorgan city's ecological circumstances to
explore the influence of organic biological fertilizer,
vermicompost, on some growth parameters.

2. Materials and methods

This investigation was carried out in December 2020
at the Gorgan branch of the Islamic Azad University's
research farm and it was implemented in the pot
method. Tuberose cuttings with an average diameter of
4 cm and a length of 5 cm were acquired from the
Dezful city growing center in Iran. The experiment was
designed in a completely randomized design with three
replications, and each replication employed four pots
with a volume of four liters and one cutting in each pot.
Vermicompost was treated at four levels: 0% (control),
20%, 25%, and 30% of the pot capacity. In November,
tuberose bulbs were planted. The growth substrate was
made up of sand and clay soil (in a 1:1 volume ratio).
Depending on the treatment, different volumes of
vermicompost were made and added to the substrate
(Salehi Sardoei et al., 2014). Gorgan University of
Agricultural Sciences and Natural Resources soil
science laboratory studied the vermicompost. Table 1
shows the findings of the vermicompost analysis. The
cuttings were disinfected for 15 minutes before
planting in a Benomyl fungicide solution containing
one gram of Benomyl powder per liter of distilled
water.

Table 1. Chemical analysis results of the vermicompost used in the experiment.

Salinity Organic  Organic

pH (dS/m) carbon% matter %

N K% P%

Fe Zn Mn Cu Ca Mg
(mg/kg) (mglkg) (mglkg) (mg/kg) (mg/kg) (markg)

6.3 2.45 23.98 4.351 1.3 0.73 0.61

2.45 28.98 41.35 13 0.73 0.61

During the bulb's growth cycle, the average
temperature fluctuated from 17°C+2 during the day in
December to 40 °C +2 in August. Irrigation was done
manually according to the needs of the plant (1000cc
for each pot). After the growing phase finished, digital
calipers were used to record characteristics such as the

time of appearance of the flowering stem (from
planting to the observation of the blooming stem) and
the diameter of the flower stem. The vase life of the
flowers was determined in days and was based on the
color change and wilting of the petals, wilting of the
flowers, and increased bending of the flower necks
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from the first day of placing in the solution until the
flowers lost their ornamental value. The data variance
was computed at a 0.05 significant level using the
statistical program SAS (version 4.9). Duncan's test
was performed to compare means, and the graphs were
created using Excel 2013 software.

3. Results and discussion

Table 1 shows the descriptive statistics for the
tuberose flower features evaluated. The features of
spike length and the number of daughter bulbs had the
most variety among the tested groups based on standard
deviation values. The spike length had a range of
variation of 4.46, and the number of daughter bulbs had
a range of 4.09, indicating considerable differences
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between populations (Table 2). Post-harvest Vase life
and stem diameter exhibited lower values based on
standard error values. The range for post-harvest
longevity was 0.13, while the range for stem diameter
was 0.12, indicating significant differences between
populations (Table 2).

The analysis of variance revealed a significant
difference (at the P>0.001 level) in bulb shooting time,
stem length, number of daughter bulbs, and post-
harvest longevity between the vermicompost
treatments (Table 3). In terms of stem diameter,
number of the floret, and flowering time, there was a
significant difference (at the P>0.005 level of
probability) between the wvermicompost treatment
levels (Table 3).

Table 2. Descriptive statistics of various traits in Polianthes tuberosa var Pearl.

. . . - . Standard  Standard
Morphophysiological variables ~ Minimum Maximum Mean Deviation Error
Bulb sprouting time 10 17 12.91 2.57 0.74
Stem length 55 73 63 1.6 5.54
Spike length 49 35 41.91 4.46 1.28
Stem diameter 8.46 10.07 9.29 0.42 0.12
Number of floret 38 41 39.75 0.75 0.33
Number of daughter bulbs 9 21 14.75 4.09 1.18
Flowering time 129 137 133.91 2.35 0.67
Vase life 6.2 75 6.9 0.47 0.13

Table 3. Analysis of variance for the effect of Vermicompost treatments on Polianthes tuberosa var. Pearl.

df Bulb sprouting Stem  Spike  Stem Number  Number of Flowering Vase
time length length diameter of florets daughter bulbs time life
Treatment 3 2297 97.11"" 62.08™ 0.440" 0.972" 54.97™ 14.75" 0.723"
Error 8 05 5.83 4.08 0.083  0.417 2.41 2.08 0.037
Coefficient of variation% - 5.47 3.83 4.82 3.10 1.62 10.53 1.07 2.80

** *and "* are significant at the 1%, 5% and non-significance levels, respectively

The use of vermicompost fertilizers (Fig. 1) resulted
in higher levels of stem length and diameter, spike
length, number of Florent, number of daughter bulbs,
flowering time, and vase life when compared to the
control treatment. Furthermore, the germination period
was shortened. The 25% vermicompost treatment had
the shortest bulb sprouting time, with an average of 10
or 7 days, which did not exhibit a statistically
significant difference with the 25% and 30%
vermicompost treatments but did show a significant
difference with the control treatment (Fig. 1).

The length of the stem was greatly extended by
raising the level of vermicompost to 30% (Fig. 1). This
increase was found across all three vermicompost
fertilizer ratios (Fig. 1). The 30% volume
vermicompost treatment efficiently maintained spike
length at a greater level compared to other treatments,

though other levels also demonstrated a significant
difference despite the increasing trend (Fig. 1). The
stem diameter, like the stem length, was greatest at 25
and 30% vermicompost levels, although there was no
statistically significant difference (Fig. 1). The control
treatment (no vermicompost) produced the fewest
floret, however applying vermicompost was more
effective in creating floret in the spike (Fig. 1). The
number of daughter bulbs grew as the degree of
vermicompost  increased. = The creation and
reproduction of daughter bulbs in the tuberose plant are
critical for the production of cut flowers, with an
average of 19 allocated to the 30% volume treatment
with vermicompost (Fig. 1). The lowest blooming time
was 131.3 days for the 25% volume ratio of
vermicompost, which reduced the flowering time by
five days compared to the control treatment (Fig. 1).
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Although no statistically significant difference was
discovered in the use of vermicompost, the 25 and 30%
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Figure 1. The effect of Vermicompost treatments on Polianthes tuberosa var Pearl under Gorgan natural conditions.

Table 4, shows the Pearson correlation coefficients
between the traits evaluated. Flowering time exhibited
the most positive and significant link with bulb
shooting time (0.689"), spike length with stem length

(0.772), stem diameter with stem length (0.752™),
daughter bulb number with stem length (0.870™), post-
harvest vase life with stem length (0.779™), spike
length with stem diameter (0.6947), daughter bulb
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number (0.870™), post-harvest vase life (0.766™), stem
diameter with daughter bulb number (0.854™), post-
harvest vase life (0.678), and daughter bulb number
with post-harvest lifespan (0.878™).

Fig. 2 depicts the relationship between vase life and
stem length, bulb shooting time, stem diameter, spike
length, number of daughter bulbs per plant, number of
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Figure 2. Results of vase life regression linear against traits other.
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Table 4. Pearson correlation coefficients between the traits under study in vermicompost.

Traits bulb sprouting  Stem Spike Stem Floret No. of Flowering Vase
time Length Length Diameter Number daughter bulb Time Life

bulb shooting time 1

Stem Length -0.790™ 1

Spike Length -0.800™ 0772 1

Stem Diameter -0.769™ 0.752™  0.694" 1

Florent No. -4.33 0.087 0.210 0.026 1

No. of daughter bulb ~ -0.848™ 0.906™  0.870™  0.854™  0.155 1

Flowering Time 0.689" -0.495 -0.330 -0.425 -0.474 -0.474 1

Vase Life -0.879™ 0.779™ 0.766™ 0.678" 0.465 0.878™ -0.505 1

The nutritional impacts of livestock manure improve
the physical structure of the soil, increase root
development, reduce erosion and runoff, and assist
keep moisture in the soil (Goldani and Kamali, 2016).
It can also cause an increase in growth characteristics
such as plant height. Manure, as opposed to compost,
had a greater influence on boosting the number of
flowers and the period of flowering, according to a
paper by Salehi Sardoei et al. (2014). Arancon et al.
(2006) also observed an increase in vegetative growth
and plant height in strawberries as a result of using
animal fertilizer. In their experiment on strawberries,
Arancon et al. (2006) reported an increase in
vermicompost, dry weight, leaf area, number of stems,
and number of flowers compared to chemical fertilizer
treatment. The desirable effect of vermicompost
compared to compost is likely due to the higher
availability of both low and high-consumption
nutrients (Salehi Sardoei, 2014).

Humic compounds in  vermicompost are
environmentally benign elements that stimulate plant
growth and protect soil from water stress-induced
deterioration by improving the physical and chemical
properties of soil (Alvarez et al., 2017; Wang et al.,
2017; Serri et al., 2021).

Humic chemicals stimulate cell division and
secondary root development, which increases plant
growth (in terms of height, weight, and dryness).
Furthermore, the usage of vermicompost boosts flower
yield by increasing soil nutrients and providing the
plant's ability to absorb them, which increases nutrient
uptake efficiency. Compost's beneficial effects have
also been linked to changes in the physical, chemical,
microbial, and biological properties of the cultivation
environment, as well as pH regulation and a significant
increase in water-holding capacity in the root
environment (Pathma and Sakthivel, 2012; Vyas et al.,
2022). The use of vermicompost appears to have
increased the number and length of spikes as well as

the number and length of lateral branches due to the
production of growth-promoting substances, increased
growth-regulating hormones, and an increase in the
activity of microorganisms in the soil, which has led to
an increase in the number and length of spikes as well
as the number and length of lateral branches (Salehi
Sardoei et al., 2014). In the present research, it appears
that increasing the amount of vermicompost produced
circumstances for increased cellular activity at the
growth points, resulting in an increase in the number
and length of spikes as well as the number and length
of lateral branches of the plant. The results of all
fertilizer treatments revealed an increase in the
flowering and bulb features of cut tuberose flowers.
Researchers investigated the use of organic fertilizers
to boost the vegetative and reproductive growth of
common sage plants in an experiment (Samani et al.,
2019). They discovered that using vermicompost
increased germination, decreased growth duration, and
improved measured metrics in Lilium flowers (Ladan
Moghadam et al., 2012).

Previous research has demonstrated that treating
Marigold flowers with vermicompost improves plant
length, stem diameter, branch number, leaf number,
flower diameter, and flower number (Atiyeh et al.,
2002). Furthermore, researchers discovered that using
vermicompost in Lisianthus flowers enhanced the
width of the flowering stem, which is compatible with
the findings of this study (Bahaloo et al., 2018).
Because of its nutrients and plant growth regulators, the
application of vermicompost in Snapdragon flowers
extended the vase life of the flowers, which is
consistent with the current study. Nourian et al. (2018)
Crossandra undulaefolia showed similar results, with
vermicompost and compost treatments increasing plant
height, leaf and flower quantity (Jokar and Hassanpour
Asil, 2021). The results of the researchers' experiment
show that the 30% vermicompost treatment on tuberose
led to an increase in stem length and the number of
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florets in spike. The growth-promoting effect of
vermicompost is due to the provision of nutrients in
these treatments. Vermicompost affects plant growth
through various methods, some of which are related to
the physical or chemical properties of vermicompost in
improving soil, and some are due to the ability of humic
acids present in vermicompost, which act as growth
regulators, and also because of the humic substances
present in vermicompost, which act as plant growth
hormones after absorption, which is in line with the
present results (Bahaloo et al., 2018).

Humic, fulvic, and other organic acids produced by
microorganisms in vermicompost can boost plant
development  (Hosseinzadeh et al., 2016).
Vermicompost was found to cause the formation of
chemicals comparable to auxin in a study on the impact
of vermicompost on plants (Dashti et al., 2019).
Because the amino acid tryptophan is a precursor to the
manufacturing of auxin hormones, the presence of zinc
in its structure is critical (Amiri et al., 2017). Because
vermicompost is high in nutrients like zinc, it can
stimulate plant development, particularly by
influencing the manufacture of hormones like auxin,
resulting in increased plant height (Hosseinzadeh et al.,
2016). The cytokinin hormone has been demonstrated
to boost potassium uptake in jujube plants (Ziziphus
rotundifolia) in studies, and Vermicompost contains
plant growth hormones such as cytokinins
(Hosseinzadeh et al., 2017). As a result, with its
plentiful nutrients and high water retention capacity,
vermicompost may enhance nutrient uptake in leaves
and lessen the detrimental effects of stress. The usage
of vermicompost fertilizer had varying effects on the
number of florets in this study. Plants grown in low
vermicompost ratios increase root volume to
compensate for limited nutrient availability. Seedling
growth is reduced in beds containing large amounts of
vermicompost due to excessive salt levels or maybe in
reaction to high concentrations of plant growth
hormones such as auxin and humic acid produced by
microorganisms (Manh and Wang, 2014). Humic
compounds stimulate plant development at low
concentrations (Ortiz et al., 2015). In this study, it
appears that vermicompost has a beneficial effect on
plant growth characteristics and has resulted in an
increase in the number of daughter bulbs due to its high
water-holding capacity and desirable availability of
both high and low-consuming nutrients.

In fact, the number of daughter bulbs has grown due
to improved mineral and water intake and its
subsequent effect on photosynthesis. One of the stress-
sensitive signs is stem diameter growth. The largest
diameter stems were seen in pots with 25 and 30%
vermicompost (Fig. 1). It has been found that
vermicompost improves the physical, chemical, and
biological aspects of the growing medium, which
results in increased plant development when compared
to the control treatment (Chanda et al., 2011).
Improved nutrient uptake by plants treated with
vermicompost suggests that root growth improvement
or nutrient uptake per unit root may be one of the
processes involved in plant growth stimulation (Pant et
al., 2009). The findings indicate that vermicompost
protects rice plants under stress conditions, presumably
through physical and chemical interactions between
humic acid and the plant root system (Garcia et al.,
2014).

4. Conclusion

The application of vermicompost increased the
attributes measured. Despite the fact that the 20%
volume vermicompost treatment had a positive effect
on some growth parameters, the 25% and 30% volume
treatments were more effective in reducing bulb
sprouting time and flowering time, as well as
increasing the length of the flowering stem, length of
the spike, number of florets, and vase life. Based on the
findings of this study, it is possible to conclude that the
use of vermicompost, particularly at a volume ratio of
30%, improved the growth status and bulb output of the
tuberose plant.
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