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Abstract

Objective: Cloning ornamental plants, particularly chimeric varieties, is a
crucial strategy for enhancing competitiveness in the ornamental plant market.
Since the only method to propagate clones of chimeric Sansevieria varieties is
through offset production from rhizome origins, optimizing sterilization
techniques for in vitro rhizome explants is imperative. A significant drawback
of plant tissue culture is the risk of microbial contamination, making the
removal of contaminants a foundational step for successful tissue culture.
Initial experiments on Sansevieria trifasciata rhizome explants revealed that
conventional disinfectants were ineffective at eliminating contamination.
Consequently, this study aimed to improve culture conditions by evaluating
various factors essential for successful plant tissue culture.

Methods: In a preliminary experiment, two types of mother-plant growing
media (perlite and conventional greenhouse soil) were compared using a t-test
with 50 experimental units within a group. The second experiment was
conducted on perlite as the mother-plant growing medium using a factorial
arrangement with three factors based on the completely randomized design
with three replications. The factors included three rhizome explant types
(single node, terminal meristem, and rhizomes with terminal buds), benomyl
and carbendazim fungicides at two concentrations of 2% and 10%, and
mercuric chloride as the chemical disinfectant at two concentrations of 0.1%
and 0.2% for 2 and 20 minutes plus a control without mercuric chloride.
Results: Results indicated that culturing mother plants in the perlite bed
significantly reduced microbial loads. The results of the second experiment
showed that treatment with 10% benomyl fungicide effectively diminished
microbial contamination. Among the disinfectants tested, a 20-minute
treatment of explants with 0.2% mercuric chloride resulted in the lowest fungal
contamination. Among the explant types, single-node explants exhibited the
least fungal contamination.
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Conclusion: Pre-treating single-node rhizome explants with 10% benomyl
fungicide, followed by a 2-minute exposure to 70% alcohol and a 20-minute
treatment with 0.2% mercuric chloride in a laminar flow cabinet, leads to
optimal microbial decontamination. These findings underscore the importance
of specific sterilization protocols in enhancing the efficacy of plant tissue
culture methods for chimeric Sansevieria propagation.
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Introduction

Sansevieria trifasciata is an evergreen perennial plant in the family Asparagaceae, indigenous to
regions such as the tropical Canary Islands and the subtropical areas of Japan, India, Nigeria,
Thailand, and Brazil. In addition to its ornamental value, this plant has fibers in its leaves
(GarciaHernandez et al. 2022), which are primary materials for producing yarn and clothes. Its
rhizome extracts and roots are used in medicine (Byrom 1950). Previous research showed that S.
trifasciata is very effective in absorbing toxins such as benzene, xylene, and formaldehyde
(Wolverton et al. 1989).

Propagating chimeric cultivars with the help of leaf cuttings leads to the production of plants
with green leaves (Dolati et al. 2023). Currently, the most reliable way to propagate chimeric varieties
is to use offset shoots and rhizomes. Some varieties of S. trifasciata can be propagated by seeds, leaf
cuttings, and rhizomes (Arnold 2004). However, seed propagation is not feasible due to the slow
growth rate and the unavailability of seeds. Our previous research on leaf explants showed that in
vitro techniques failed to produce true-to-type plants from leaf explants (Sarmast et al. 2018). For
commercial production and yield increase, we must have a method that can produce plants in a short
period. Using offsets is an important method of vegetative propagation for Sansevieria plants. Offsets
are taken from the end of short stolons and constitute an effective method of vegetative propagation
in producing perennial plants (Carey 2008).

Micropropagation allows the production of many high-quality plants in a relatively short period
(Tarinejad and Amiri 2019; Ahmadi et al. 2022). The biggest problem with this technique is
contamination (Altan et al. 2010). Many types of microorganisms (mainly fungi and bacteria),
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microarthropods (thrips), and viruses have been identified as contaminants in plant tissue culture
(Altan et al. 2010). Different tissues have different contamination levels and need a series of
pretreatments before culture establishment. For example, because of the protective layer, the seeds
easily tolerate stronger disinfectants and also for a longer period or are naturally less contaminated.
Other tissues, especially those that are close to the soil, have a high microbial load, which makes it
difficult to control the contamination of these tissues (Bach and Sochacki 2012). Some underground
organs, such as pseudo-bulbs, rhizomes, etc., are the only or perhaps the most effective way of
propagating a number of cultivars mostly because of their fast reproduction rate and genetic stability
(Podwyszynska 2012; Ngezahayo and Liu 2014). Rhizomes have a higher direct regeneration
potential than other explants and are easier to obtain (Ma and Gang 2006). However, the level of
contamination in tubers and other underground organs can reach 95-100% (Yasmin et al. 2013).
Marinescu et al. (2013) evaluated the disinfection efficiency of various lily (Aphylla L.) explants. The
contamination rate of rhizomes was 86%, and the contamination rate of leaves was 20%. Several
factors determine the effectiveness of disinfection. Among these factors are planting conditions,
physiological state of the plant, size, age, type of explant, type of disinfectant and its concentration,
sowing time, and temperature exposed to disinfectants (Teixeira da Silva et al. 2015). Since mother
plants are the sources of explants, they should be kept under controlled conditions such as a
greenhouse or growth chamber, to minimize the microbial load (Reed and Tanprasert 1995).

Yang et al. (2015) used 75% alcohol for 60 seconds and then 0.1% mercury chloride for 12-15
minutes to disinfect the explants obtained from the saffron corm. To establish corms, Yasmin et al.
(2013) placed the saffron explants in 0.1% carbendazim and 0.2% mancozeb along with Tween-20
for 10 minutes. Soon after, explants were exposed to 50% sodium hypochlorite for 10 minutes.
Finally, explants were treated again with 1.6% mercury chloride for 5 minutes. Marinescu et al.
(2013) immersed one-centimeter explants of Iris rhizomes in 70% alcohol for two minutes, washed
them three times, and exposed them to 6% calcium hypochlorite. More than 80% of the samples were
successfully disinfected.

To our knowledge, there has been no scientific report of sexual or asexual reproduction of S.
trifasciata chimeric varieties that would lead to true-to-type plants in vitro. Since it is commercially
valuable to use methods that can reproduce true-to-type S. trifasciata chimeras, this research aimed
to demonstrate an optimal disinfection protocol and the most suitable S. trifasciata rhizome explants,

free from fungal and bacterial diseases for further tissue culture research.
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Materials and Methods

Plant materials

In this research, S. trifasciata “Laurentii” was used. All mother plants of Sansevieria were procured
from a commercial greenhouse in Mazandaran province, north of Iran, and transferred to the
greenhouse at the Department of Horticultural Sciences, Faculty of Plant Production, Gorgan
University, Iran. Prior to transplanting the mother plants, we verified that they were free from any

contamination. The plants selected for transplantation varied in size and were chosen at random.

Treatment of the mother plants

At first, 100 plants with bare roots were housed in pots without damaging the surface of the roots and
rhizomes. The underground parts were exposed to running water for half an hour to remove the soil
and debris. Then, they were placed on a sterile bed for 24 hours to dry. After drying, the plants were
cultivated in equal numbers in two beds of perlite and conventional greenhouse soil (10% perlite,
30% compost, 30% leaf soil, 20% sand, and 10% decomposed manure). The cultivated plants were
placed in greenhouse conditions at 27 °C, 50% humidity, and 5000 lux light intensity for one month
to facilitate acclimatization. Immediately after adaptation, five fungicide treatments were applied to
the plants to reduce the microbial load in the greenhouse. The treatments included carbendazim 2%,
carbendazim 10%, benomyl 2%, benomyl 10%, and the control. Each of these fungicide treatments
was repeated in their respective treatment groups at four stages with a time interval of 15 days. In
applying the fungicide treatment, each pot received 100 ml of fungicide solution distributed evenly
across the pot. The control pots were watered with distilled water. After 60 days, rhizome samples
were collected from the pots for surface disinfection in the subsequent phase of the study.

Surface disinfection

In this experiment, the rhizomes obtained from the mother plants were categorized into three types
for disinfection treatments. The first explant type was prepared as a single node from the rhizome
(N), the second type included a single node along with the terminal meristem (M), and the third type
consisted of a single node along with the leaf and terminal bud (MN) (Figure 1). After preparing the
explants, the nodes were washed for 10 minutes with a solution of water and dishwashing liquid (three
drops per liter), and then placed under running tap water for 120 minutes. The micro-samples were
then transferred to a laminar flow hood for further processing. All explants were treated with 70%

alcohol for two minutes. Subsequently, each explant was treated with sodium hypochlorite and 15%
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Figure 1. A) Three types of rhizome explants: Single node explant (N), terminal meristem explant (M), and rhizome
explant with leaves together with terminal meristem (MN), B) Different regenerated and unregenerated Sansevieria
trifasciata rhizome explants, C) Fungal contamination of rhizomes.

oxidine (Aral Chemical Company, Iran) at concentrations of 10, 20, 30, 40, and 50% for 10 and 20
minutes.

In the main experiment, mercury chloride (0.1 and 0.2%) was applied to all micro-samples for 2
and 20 minutes. After surface sterilization, all micro-samples were washed at least six times with
sterile distilled water. Using a sterile scalpel, N, M, and MN rhizome explants were cut open and
inoculated onto MS medium (Murashige and Skoog 1962). We measured the percentages of fungi,
bacteria, burn spots, and the growth rates of fungi and bacteria in centimeters (Figure 1).

Data collection was conducted 45 days after the commencement of cultures.

Experimental design and statistical analysis

The experiment was carried out as factorial based on a completely randomized design with three
replicates using four explants per experimental unit. The means were compared using Duncan’s
multiple range test. Also, a t-test was conducted to compare the effects of conventional greenhouse
soil and perlite on rhizome microbial contamination using fifty replications per group. Data analysis

was performed using SPSS software (version 22).
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Results

Effects of the type of mother-plant growing beds on controlling the microbial load of rhizome
explants

In the investigation that was conducted on two different types of mother-plant growing beds
(conventional greenhouse soil and perlite), a significant difference appeared in controlling fungal
contamination in the two media. The perlite substrate significantly reduced the amount of fungal
contamination by more than half. It was also effective in reducing the amount of bacterial
contamination. The type of mother-plant growing bed did not affect the burn percentage of explants.
The perlite substrate significantly reduced the growth rate of fungi and bacteria. The number of
regenerated shoots (2.5) and leaf number (6) in rhizomes originating from the perlite substrate were
significantly higher than that of conventional greenhouse soil (Table 1). Therefore, all follow-up in

vitro experiments were carried out on rhizomes obtained from the perlite bed.

Table 1. Effects of growing substrate (perlite and conventional greenhouse soil) on controlling the microbial
contamination of Sansevieria trifasciata rhizome explants and the regenerated shoots and leaves.

Growing Fungi  Bacteria BUrNS Fungal Bacteria Number of Leaf
substrate (%) (%) (%) growth rate  growth rate regenerated number per
° ? ° (cm) (cm) shoots explant
Conventional 2, , 157, 5.74 5.26 0.50 0 0
greenhouse soil
Perlite 34.8 0.54 5.70 1.66 0.04 2.5 6
Significance ** wx ns *x *x ** fake

ns, and **: Non-significant and significant at 0.01 probability level based on t-test.

Effects of chemical disinfectants, fungicides, and explant types of rhizomes on microbial load in
vitro

Analysis of variance of the effects of the three aforementioned factors on disinfection in Sansevieria
plants is presented in Table 2. All three factors had a significant effect on the fungi load, fungi growth
rate, number of regenerated shoots, and number of leaves. However, only bacterial load and bacterial
growth rate were affected significantly by the fungicides, and burn percentage by explant type and
chemical disinfectants. Most interactions among the factors were not significant, except explant type
x fungicide for fungi load, fungi growth rate, and burn percentage, chemical disinfectant x explant
type for fungi load and burn percentage, and chemical disinfectant x fungicide and chemical
disinfectant x explant type x fungicide for fungi load.

Among the two types of fungicides used, the benomyl fungicide was the most effective when
used along with 0.2% mercuric chloride for 20 minutes on N explants. By applying to perlite-cultured
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plants at four intervals, 15 days apart, over two months, it controlled fungal contamination completely

compared to the control (Table 3). Benomyl (10%) also showed the lowest fungal growth rate and

low burn percentage on N explants (Table 4). Carbendazim, especially at 10% concentration, had

minimal impact on the fungal control (Table 3). Benomyl also showed zero bacterial load and

bacterial growth rate and significantly differed from the control (Table 5). Also, the rhizome explants

that were treated with the benomyl fungicide (10%) produced a higher number of shoots and leaves

compared to other fungicide treatments (Table 5, Figure 2).

Table 2. Analysis of variance of chemical disinfectants, fungicides, explants, and their interaction on controlling the

microbial contamination of Sansevieria trifasciata rhizome explants and the regenerated shoots and leaves.

Fungi  Bacterial ~ Number of Leaf

Sources of variation df  Fungi Bacteria Burn 9rowth  growth  regenerated .
rate rate shoots

Chemical disinfectants (C) 3 10745™ 203 318™ 23.9™ 0.08 20.1™ 33.1™
Explants (E) 2 20722™ 166 6540™ 68.6™ 0.05 25.1" 65.2"
Fungicides (F) 4 11444™ 500" 19.6 57.4™ 0.13" 55.2" 57.3"
CxE 6 3166™ 92 318™ 4.7 0.03 4.3 5.1
CxF 12 592" 303 5.2 3.0 0.08 35 4.0
ExF 8 861™ 166 19.6™ 14.1™ 0.05 8.0 10.0
CxExF 24 898™ 92 5.2 2.2 0.03 2.0 3.5
Error 120 255 166 7.2 4.4 0.053 5.0 55
(CV) 10 12 13 11 14 10 14

*and **Significant at 5% and 1% probability levels, respectively.

The results obtained from surface disinfection indicated that using oxidine and sodium

hypochlorite could not control the surface contamination of rhizome explants, and all samples

exposed to oxidine and sodium hypochlorite became contaminated in less than a week. However,

applying 0.2% mercuric chloride for 20 minutes effectively controlled fungal infections when used

with the benomyl fungicide (2% or 20%) on the N explants, as none of the samples became infected

(Table 3). Burning symptoms were also lowest when 0.2% mercuric chloride was applied to N

explants for 20 minutes (Table 6). Furthermore, using 0.2% mercuric chloride for 20 minutes resulted

in a zero fungal growth rate and a higher number of shoots and leaves per explant (Table 7).



30 Kazemzadeh Bahnamirei et al.

2024, 14(2): 23-38

Table 3. The effect of interaction of explant types, chemical disinfectants, and fungicides on fungal contamination of
Sansevieria trifasciata rhizome explants.

Explant types Fungicides Chemical disinfectant Fungi (%)

Control 33.3°

Carbendazim 2% 66.6°

M HgCl20.1 % 2 minutes Carbendazim 10% 1002

Benomyl 2% 33.3¢

Benomyl 10% 1.4"

Control 33.3°

Carbendazim 2% 33.3°

M HgClI2 0.1 % 20 minutes Carbendazim 10% 33.3¢

Benomyl 2% 33.3¢

Benomyl 10% 5.7¢

Control 33.3¢

Carbendazim 2% 1.4h

M HgCl2 0.2 % 2 minutes Carbendazim 10% 2.89

Benomyl 2% 7.1

Benomyl 10% 1.4"

Control 33.3¢

Carbendazim 2% 1.4h

M HgCI2 0.2 % 20 minutes Carbendazim 10% 5.7¢

Benomyl 2% 1.4"

Benomyl 10% 7.1

Control 1002

Carbendazim 2% 66.6°

MN HgCl20.1 % 2 minutes Carbendazim 10% 1002

Benomyl 2% 33.3°

Benomyl 10% 33.3°

Control 1002

Carbendazim 2% 66.6°

MN HgCl2 0.1 % 20 minutes Carbendazim 10% 66.6°

Benomyl 2% 66.6°

Benomyl 10% 33.3°

Control 66.6°

Carbendazim 2% 33.3°

MN HgCI2 0.2 % 2 minutes Carbendazim 10% 66.6°

Benomyl 2% 33.3°

Benomyl 10% 7.1¢

Control 66.6°

Carbendazim 2% 66.6°

MN HgClI2 0.2 % 20 minutes Carbendazim 10% 66.6°

Benomyl 2% 33.3°

Benomyl 10% 2.89

Control 33.3¢

Carbendazim 2% 33.3¢

N HgCl20.1 % 2 minutes Carbendazim 10% 33.3¢

Benomyl 2% 33.3°

Benomyl 10% 33.3°

Control 33.3°

Carbendazim 2% 2.89

N HgClI2 0.1 % 20 minutes Carbendazim 10% 4.2f

Benomyl 2% 2.89

Benomyl 10% 1.40

Control 33.3°

Carbendazim 2% 33.3°

N HgCI2 0.2 % 2 minutes Carbendazim 10% 33.3°

Benomyl 2% 33.3°

Benomyl 10% 5.7¢

Control 66.6°

Carbendazim 2% 33.3°

N HgCI2 0.2 % 20 minutes Carbendazim 10% 66.6°
Benomyl 2% o]
Benomyl 10% 0!

Mean values with the same letters are not significantly different according to Duncan’s multiple range test (p < 0.05).
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Table 4. The growth rate of fungi and burn percentage, influenced by the interaction of fungicides and Sansevieria
trifasciata rhizome explant type.

Explant type Fungicide Fungi growth rate (cm) Burn (%)
M Control 1.6° 3.3°
Carbendazim 2% 1.08" 2.0
Carbendazim 10% 1.4 3.3
Benomyl 2% 0.5 2.3
Benomy! 10% 0.3 3.0°
MN Control 6.8% 8.3?
Carbendazim 2 2.4° 10.32
Carbendazim 10% 3.3 9.5
Benomyl 2% 1.28 10.62
Benomyl 10% 0.4 11.6°
N Control 2.08¢ 2.0
Carbendazim 2% 1.08" 2.5°
Carbendazim 10% 1.1 3.3
Benomyl 2% 0.75' 2.5°
Benomyl 10% 0.1k 3.0°

Mean values with the same letters are not significantly different according to Duncan’s multiple range test (p < 0.05).

Table 5. Effects of different fungicides on reducing the microbial load and regeneration efficiency in Sansevieria
trifasciata rhizome explants grown in perlite beds.

Bacteria Bacterial growth rate  Number of regenerated Leaf number

Fungicides (%) (cm) shoots per explant
Control 8.3 0.152 04 09
Carbendazim 2% 2.7 0.082 1¢ 1¢
Carbendazim 10% 0? 0? o¢ o¢
Benomyl 2% 02 02 20 20
Benomyl 10% 02 02 32 52

Mean values with the same letters are not significantly different according to Duncan’s multiple range test (p < 0.05).
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Figure 2. Successfully in vitro-established rhizome explant revealing original chimeric pattern; A and B) Single node

explant, c) Terminal meristem explant, D) Rhizome explant with leaves together with terminal meristem.

Table 6. The burning percentage of rhizome explants, influenced by the interaction of chemical disinfectant and

Sansevieria trifasciata rhizome explant types.

Chemical disinfectant Explant type Burn (%0)
HgCI2 0.1% 2 minutes M 1.3"
MN 8.3¢
N 2.6f
HgCI2 0.1% 20 minutes M 1.99
MN 15.6°
N 1.3"
HgCl2 0.2% 2 minutes M 8.8¢
MN 21.3°
N 2.2
HgCI2 0.2% 20 minutes M 4.4°
MN 278
N 1.1

Mean values with the same letters are not significantly different according to Duncan’s multiple range test (p < 0.05).
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As mentioned above, the N-type explants had zero fungal contamination when the benomyl
fungicide along with 0.2% mercuric chloride was applied for 20 minutes (Table 3). The fungal growth
rate was also lowest on this explant under the influence of the benomyl fungicide (Table 4). In terms
of bacterial load and bacterial growth rate, there was no significant difference among the explant
types (Table 8). The MN explant had a high degree of burn injury. In the rest of the explants, the burn
percentage was zero (Table 8). The nodal-originated shoots (3) and leaves (4) in the N explant were

significantly higher than other rhizome explants (Table 8).

Table 7. Effects of chemical disinfectants on surface contamination and number of regenerated shoots and leaves in
Sansevieria trifasciata rhizome explants.

Chemical disinfectants Fungi growth rate Number of Leaf number per
(cm) regenerated shoots explant
HgCl20.1 % 2 min 2.5a 1d 1d
HgCl2 0.1 % 20 min 1. 5ab 2C 2¢C
HgCl2 0.2 % 2 min 0.32b 3b 5b
HgClI2 0.2 % 20 min Ob 4a Ta

Mean values with the same letters are not significantly different according to Duncan’s multiple range test (p < 0.05).

Table 8. The comparison of the microbial contamination of Sansevieria
trifasciata rhizome explants and the regenerated shoots and leaves in three
different rhizome explants.

Explant  Bacteria  Bacterial Number of Leaf
tp e (%)  growthrate regenerated  number per
yp (cm) shoots explant
N 02 0 ¥ -
M 1.6° 0.05? ob 2
MN 4.9° 0.13? 1 -

Mean values with the same letters are not significantly different according to Duncan’s
multiple range test (p < 0.05).

Discussion

Using leaf cuttings cannot maintain the chimeric features in the micropropagation of Sansevieria
plants. However, using Sansevieria rhizomes as explants can regenerate chimeric Sansevieria plants
(Sarmast et al. 2023). On the other hand, since rhizomes grow and develop under the soil for a long
time, they tend to have high fungal contamination, which incentivizes the in vitro propagation of this
plant using rhizome microexplants. Therefore, obtaining a suitable disinfection protocol for rhizome

explants is very important. Microbial contamination in explants depends on various factors such as
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species, age, sampling season, and weather conditions (Read and Preece 2014). Therefore, controlling
contamination in plant tissue culture is one of the most important steps, and the propagator should be
careful not to damage the tissues when controlling the contamination. In this research, we used
different treatments to obtain the best disinfection protocol. At first, we evaluated two perlite beds
and conventional greenhouse soils. The results showed that the perlite substrate reduced the
percentage of fungal contamination of the explants by more than half, and it also contributed to the
effective control of bacterial and fungal growth rates. According to the obtained results, the perlite
substrate was very effective in reducing the microbial load of the Sansevieria rhizome due to its sterile
nature and being free of organic substances, as well as the pore spaces, which are very suitable for air
circulation in the root environment and do not allow room for excess moisture in the substrate
(Maloupa et al. 1992).

In this research, using different fungicides with irrigation showed that applying 10% benomyl
fungicide + 0.2% mercuric chloride (for 20 minutes) on N explants was very effective in controlling
the percentage of fungal contamination (Tables 3). Benomyl is a systemic fungicide from the group
of benzimidazole fungicides, which acts against a wide range of microorganisms, such as
invertebrates and many fungal pathogens (Dane and Dalgic 2005). Many researchers have reported
plant disease control using benomyl fungicide (Dane and Dalgic 2005; Mamza et al. 2010; Daud et
al. 2012; Sawant et al. 2017). In many studies, mercuric chloride, ethanol, and sodium hypochlorite,
alone or combined, appeared as optimal disinfection treatments (Daud et al. 2012; Mihaljevi¢ et al.
2013; Read and Preece 2014). Sarmast et al. (2018) used sodium hypochlorite at different
concentrations and effectively reduced the microbial contamination of several perennial plant species.
However, in our experiment, regarding different disinfectants in controlling surface contamination of
rhizome explants, using oxidine and sodium hypochlorite alone had no effect in controlling the
contamination. Applying mercuric chloride 0.2% for 20 minutes + benomyl (10%) on N explants was
the best treatment for controlling the surface contamination well (Table 3). It has been reported that
the 100 mg/L mercury chloride significantly reduced the barberry fungal contamination under in vitro
conditions (Nazary Moghaddam et al. 2019). Mercury chloride is a stronger disinfectant than sodium
hypochlorite, and due to the presence of mercury as a heavy metal, it can penetrate the tissue and
alleviate intra-tissue infections. Also, the effect of mercury chloride remains longer (Marinescu et al.
2013).

The N explant was an optimal material with lower fungal infections, especially, when the
mercuric chloride 0.2% (for 20 minutes) + benomyl (10%) was used on this explant. The percentage

of contamination of explants can change by the location of the explant source and the type of tissue,



Evaluation of mother-plant growing beds, explant type, and different disinfection... 35

diameter, and size of explants. Explant N was less contaminated due to its smaller diameter and
different texture, compared to the other two explants. The highest burn percentage occurred in the
MN explant due to the presence of a part of this explant along with the leaf and the greater sensitivity
of the leaf tissue to disinfectants. Explants prepared from underground organs have the highest level
of contamination because of being in contact with the soil (Marinescu et al. 2013). The majority of
the recognized fungi belong to Phytophthora genus. All explants in this research were from
underground organs. However, they had different intra-tissue contamination levels due to the
difference in the diameter and size of the explants, as well as having some explants with terminal

meristems and terminal buds (Figure 1).

Conclusion

According to our results, the best solution for preparing rhizome explants in the Sansevieria plant is
cultivation in a perlite bed. Also, our results showed that the nodal rhizome explants (the N- Type)
should be obtained from the mother plant and disinfected with 70% alcohol for 2 minutes, followed
by treatment with 0.2% mercury chloride for 20 minutes under a laminar flow hood along with the
application of the benomyl (10%) fungicide through irrigation water. Considering the high value of
this ornamental plant and the naturally low production rate of seed from the mother plant, having
designed an appropriate method of in vitro propagation and finding optimal instructions for its tissue

culture can significantly contribute to the large-scale production of this ornamental plant.
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