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Extended Abstract

Background: Hyrcanian boxwood (Buxus hyrcana Pojark.) is an evergreen tree native to the
Hyrcanian forests in northern Iran. This species is considered one of the endangered plant
species due to habitat loss, overexploitation, and environmental changes. In vitro propagation
of this valuable species offers a viable solution to prevent its extinction and promote
conservation efforts. However, one of the significant challenges faced in the in vitro culture of
Buxus hyrcana is the presence of fungal and bacterial contamination. Such contamination not
only affects the successful propagation of this species but also leads to increased costs and
resource wastage. The objective of the present study is to investigate the efficacy of various
disinfectants, including 15% Percidine, Aqua Percidine, Super Percidine, and Percidine Plus,
in removing contamination from B. hyrcana explants under in vitro culture conditions. These
treatments were compared to the conventional method of using sodium hypochlorite, which is
commonly employed for sterilization in plant tissue culture. By evaluating the effectiveness of
these disinfectants, we aim to identify a reliable method for reducing contamination and
improving the success rates of in vitro propagation for Hyrcanian boxwood.

Methods: The experiment was conducted using a factorial arrangement as a completely
randomized design, with three replications to ensure statistical validity. Initially, explants,
which included both twigs and seeds, were thoroughly washed with ordinary water combined
with a few drops of dishwashing liquid for five minutes. This step was crucial to eliminate any
surface contaminants that could interfere with subsequent sterilization processes. Following
this, the explants were treated with a 1% benomyl fungicide for ten minutes to further reduce
fungal presence. After the pre-treatment, the sterilization of explants was carried out under
laminar airflow conditions using the experimental disinfectant treatments. The treatments
included varying concentrations of Percidine (15%), Aqua Percidine, Super Percidine, and
Percidine Plus at concentrations of 0%, 1%, 2%, and 4%. These treatments were compared
against the standard sodium hypochlorite method, which served as the control. Once the
sterilization process was complete, the plant materials were placed on Murashige and Skoog
(MS) medium, a widely used nutrient medium for plant tissue culture that provides essential
nutrients for growth. To assess contamination levels, the cultures were monitored under
controlled growth conditions at a temperature of 25+1 °C, with a light intensity ranging from
1000 to 1500 lux, following a photoperiod of 16 hours of light and 8 hours of darkness. This
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setup ensured optimal growth conditions for the explants while allowing for accurate
evaluation of contamination rates.

Results: The results of the study indicated a significant difference in fungal and bacterial
contamination levels between the seed and twig explants. Specifically, contamination in the
seed explants was considerably reduced compared to the twig explants. This finding suggests
that the type of explant used plays a critical role in the success of sterilization protocols.
Among the disinfectants tested, Super Percidine demonstrated the highest efficiency, achieving
a contamination reduction rate of 63% in twig explants. This result highlights the potential of
Super Percidine as an effective sterilizing agent for this particular type of explant. In addition
to Super Percidine, Aqua Percidine also showed promising results in seed explants, with a
contamination reduction rate of 33%. This indicates that both disinfectants can effectively
reduce contamination on the surface of seeds, making them suitable choices for in vitro
propagation efforts. The comparative analysis of the various treatments revealed that while
sodium hypochlorite is commonly used, the alternative disinfectants tested in this study may
offer improved outcomes, particularly for specific explant types.

Conclusion: In conclusion, the findings of this research suggest that the use of Super Percidine
at a concentration of 2% is particularly beneficial for sterilizing twig explants of Hyrcanian
boxwood. Furthermore, both Super Percidine (2%) and Aqua Percidine (2%) are recommended
for use with seed explants, as they effectively reduce contamination rates and enhance the
likelihood of successful in vitro propagation. These results contribute valuable insights into
the optimization of sterilization protocols for endangered plant species, ultimately aiding in
conservation efforts and the sustainable management of Hyrcanian boxwood
populations.Future studies should explore the long-term effects of these sterilization methods
on the growth and development of Buxus hyrcana in vitro, as well as the potential for scaling
up these techniques for broader conservation applications. By improving our understanding of
effective propagation methods, we can better support the preservation of this important species
and its habitat.
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Figure 10. Comparison of interactions effect of different sterilizers used in different concentrations (0, 1, 2 and 4%)
in seed explants

[ Downloaded from ifej.sanru.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24237140.1402.11.22.9.7 ]

[ DOI: 10.61186/ifej.11.22.12]

plsl o ds pl g g Sl slw pedll 5 oxle
S gla e 3 Bacillus sp. us iSL a3
dlos 5l o2 sanltio clo Sg (M) IS ) 15 odalis
Odutayo et ) xws bewsS Lo ,3 Jgome (sla 5341
bt s 2,6 dLmuf.s,ﬂ dfu.;.l.?r..ﬂ ;1 .(al., 2007
Bgd o Cgmxe (2L Ol CuiS (> poe slaille dles
5 0l 2 Sol— (29248 —o Sl oo Wl Yoo 5 J S

il Al ol peddy imgh S (sladi i

Sl g (28 sl 59l paseis (ilejl ol 2

oo B 5o bxal Joboa (Si5ledyse gy
Feio o M5 jabody b plul s o s i > b o lye
A oanliio )8 Liie y ol asdllae p3  Sogll Lol
@ Slon Jole g (A1) b 8L (Sogll 5 (8)
o b S oy (S g (S 4 o st Bies
Penicillium sp. sla > jl a8, 5 pl >l
5 Alternaria sp. [Fusarium sp. Cladosporium sp.

sl ob 8L sla Syl pimen 0554 Botrytis sp.

5 (e s ll) 28 Sl il el g 4l s claisaijy,y 9y y1 oS Lagme 53 00 sanlie gl Sagl gl -V IS

() w2 5L ) (2 5 byt (ol
Figure 11. Infections observed in culture medium on twig explants and different colors of fungal infection (a and b)
and bacterial and fungal infections together (c)

b s olalS 5 g Jd ggelee bl <l cuts
ol dlor jl (Ggaea b S o adie il 4 5 My
slcu S byl a8 cus | alS il cun S )0 pre sl
25 amlgs s )0 ploj g auie > (Sl il )l
o Sogl Bl (osas 31y eyl @l yol 09y
Y g—azo by g a3 Ldyw Sladigeisy) | (o

Gl wlio il 8 il 3 alS il e s

Joeme byl 5 3 a8 el Sl slacan & 0w
3929 L@J gl g cussS Olfml LS‘WQ?)-’ Lylys 5l o
Caodl (ghyld (glaind gy iST 9 BLS Cil S oyl
loolislojl sl (o lalSi 5 SLel 555l > (oL


http://dx.doi.org/10.61186/ifej.11.22.12
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.9.7
http://ifej.sanru.ac.ir/article-1-467-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24237140.1402.11.22.9.7 ]

[ DOI: 10.61186/if6).11.22.12]

e Gy Al Com g aguatie m S aae olg) g (Slind e «)ls> (las mye gaenl 5]

vy

VEY /Y ojlos fpojl o ol slaJSin wlisps:

W3yl wald 1y imesy cnl ploil dlsej o odljeils S
553 B Clis Slosj 5l opioman 33,5 Slo,a8 5 S5
9 il Sl 55 o p oo ol (28 Jadlly
Ciglae (GLS Lodple 385 (Bl g il (anb @lie
OllS (b @lio 9 (65)9liS Ol S po Bl pyiove

0355 it b a8 casly Jlises cpuas plsST g (oo g
9 292 2bS sl a S 5ol dlge pl il g e
S 0)R2 (297 1

P18 g S

WS idgei (5)b imghy ol Blaml sy iy ol a8 QU end Olee 5 pre Cope jlew TaY
ol Sas @ g obgls 5 @b e izmen 5 UL S U

&l

Dhar, U & Upreti, J. (1999). In vitro Regeneration of a mature leguminous liana (Bauhinia vahlii Wight &
Arnott). Plant Cell Rep, 18, 664-669.

Faghani, E & Rajali, F. (2014). Study effect of Nano-silver seed disinfected on mycorrhizal symbioss and

morphology of Barley root under drought stress. Agronomy Journal (Pajouhesh & Sazandegi), 104, 48-
54 (In Persian).

Farahani, S., Rasul, A., Salehi, M. & Arefipur, M. (2016). The report of new pest (Cydalima perspectalis

(Walker, 1859) (Lepidoptera: Crambidae in Iran, Iranian Journal of Forest and Range Protection
Research, 14(1), 68-72 (In Persian).

Ghasemi Bezdi, K. & Ahmadi, A. (2008). Biotechnology of cell and tissue. Press of Makhdumghloi
Faraghi, 254 pp (In Persian).

Mir Abbasi Leskokelaye, S. M & Hoseynpur, B. (2013). Comparison the effect of different levels of topulin
hormone on Ulmus glabra propagation. The 1st national conference on solutions to access sustainable
development in agriculture, natural resources and the environment, 10 March 2013, Tehran, Iran (In
Persian).

Mir Abbasi Leskokelaye, S. M., Hoseynpur, B., Ghaem Maghami, A. & Ebrahimi, A. (2012). Optimization
of tissue culture of Ulmus glabra, 3rd Iranian Agricultural Biotechnology Conference, Mashhad, Iran
(In Persian)

Mohamadzade, A., Payam Noor, V. & Kavosi, M. R. (2020). Evaluation type of explants and season of
sampling under different disinfection treatments for the tissu culture of Buxus hyrcana Pojark. Journal
of Forest Research and Development, 5(4), 527-540 (In Persian).

Niknejad, F., Morady, M. S., Keshtkar, A. A., Joshaghani, H. R., Mardani, A. & Moazeni M. (2011). In
vitro Evaluation of Antifungal Activity of Peroxy Acetic Acid Component (Percidine) on a Group of
Fungi. Microbiology Journal, 1(1), 40-45 (In Persian).

Odutayo, O. I, Amusa, N. A., Okutade, O. O. & Ogunsanwo, Y. R. (2007). Sources of microbial
contamination in tissue culture laboratories in southwestern Nigeria. African Journal of Agricultural
Research, 2, 067-072.

Rajaei, E., Gerayli, Sh. & Hoseyni-e Nasr, S. M. (2013). Investigation of ecological, protective and
economic status of boxwood forest species. The 3 confernce of environmental planning and
management, 26 Novwmber 2013, Tehran, Iran (In Persian).

Read, P. E & Preece J. E. (2014). Cloning: Plants — Micropropagation/Tissue Culture. In: Neal Van Alfen,
editor-in-chief. Encyclopedia of Agriculture and Food Systems, 2, 317-336.

Saeedi Heidari, A. & Safarnejad, A. (2015). Micropropagation of Acer monospessulanum through tissue
culture. Iranian Journal of Rangelands and Forests Plant Breeding and Genetic Research, 23(2), 237-
246 (In Persian).

Singh, C. R. (2018). Review on problems and its remedy in plant tissue culture. Asian Journal of Biological
Science, 11(4),165-72.


https://en.civilica.com/papers/l-4659/
https://en.civilica.com/papers/l-4659/
https://en.symposia.ir/AGRIBIOTECH03
http://dx.doi.org/10.61186/ifej.11.22.12
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.9.7
http://ifej.sanru.ac.ir/article-1-467-fa.html
http://www.tcpdf.org

