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1. Introduction

The black orchid (Coelogvne pandurate Lind).) is a natural orchid species endemic to Kalimantan that is protected by
the government of Indonesia because its population is decreasing significantly [1]. Typically, declines in orchid popula-
tions are driven by biotic and abiotic factors related to growth, development and reproduction [2]. Factors causing the
rapid decline in the black orchid population include excessive harvesting for commercial trade. illegal logging, domes-
tication. land conversion and deforestation. Global warming has also negatively affected the natural orchid population
[2]. Furthermore, black orchids exhibit low resistance to generative propagation in nature: this is because orchid seeds
do not have an endosperm and thus require mycorrhizal assistance to supply compounds needed for germination [3].
Therefore. eficetive and efficient technologies for mass orchid propagation must be developed to meet commercial de-
mands for successful orchid conservation [4]. Therefore, it is necessary to make efforts o conserve rare orchids and
increase the production of black orchid seeds with plant propagation, both generative and vegetative propagation by in
vitro culture [5]

Currently avanlable cultivation techniques for in virro production of orchid seedlings or plantlets include asyvmbiotic
germination and micropropagation techniques, which can be employed for the large-scale production of clonal plantlets
[6]. Efforts to rescue and propagate black orchids have employed in vitro culture techniques, which enable rapid propa-
gation of explants, preservation of germplasm and multiplication of plants that are difficult to reproduce cmwn:l_\lmnuti}
[7]. Adenine sulfate is ofien used as a supplement during in vitro plant propagation, because adenine is a cytokmmn ana-
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logue involved in many aspects of plant development, such as stimulation of somatic embryogenesis, caulogenesis and
adventitious and axillary shoot formation [8] and [9]. Furthermore, unlike other cvtokimns, adenine does not exhibit
mhibitory effects on root formation | 10]. Adenine may promote similar effects during ex vitre propagation; however,
this possibility has yet to be explored experimentally.

The addition of benzyladenine (BA) to in vitro culture medium potentially enhances the germmation ability of seeds,
Increasing the concentration of BA increases the number of roots in Nigelia sativa and Allium cepa plants; however,
high concentrations, BA inhibited root growth [ 1], Morcover, BA supplementation incregsed the number of shoots and
roots i rice and the number of flowers and leaf thickness in calla lily [12], However, rescarch on the effects of BA on
the it vitro culture of black orchids is limited. This study aimed to investigate the influence of the BA concentration on
the number and length of roots, number of shoots. and the speed of black orchid plantlet appearance.

2. Methods
2.1. Experimental Design

This rescarch was conducted at the Laboratory of Plant Physiology, Jenderal Soedirman University over a 5-month
period from 02/07.2018 1o 06/21/2018, The experimental methods were based on a completely randomized design. The
treatments comprised application of five concentrations of BA (0, 0.5. 1. 1.5 and 2 ppm/L). repeated 15 times to obtain
60 experimental samples. To subculture the black orchid plantlets. plantlets were removed from their culture bottles
using flame-sterilized tweezers and placed on a petri dish. Healthy plantlets of similar sizes were then selected using
tweezers and added to Vacin and Went treatment medium. Each bottle contained two plantlets. The mouths of the cul-
ture bottles were heated and closed with aluminum foil, tied with a rubber bund and then covered with a wrapper, Cul-
ture bottles containing plantlets were stored on a culture rack and kept clean to avoid contamination, Observations and
measurements were taken over a 10-week period.

2.2 Data Analysis
Data were analyzed using analysis of vanance and the east significant distance test (confidence level of 5%).
3. Results and Discussion

The addition of different concentrations of BA to black orchid plantlets significantly influenced the shoot appearance
time, number of shoots and number and length of roots (F — 3.36: P - 0.05) (Table 1),

Table 1. Effects of benzy ladenine on plantlet growth (mean £ standard deviat ion; n = 32)

Treatment Shoot appearance

BA (ppm/L) Number of shoots (days after planting) Length of roots Number of roots
0 1.8£09 I8 428 £+ 1,08 1.9 £0.90
0.5 22409 52124118 0.7+ 4.3 35413
! 20+07 635+ 1048 1216 £ 2.8 32218
1.5 4.08 4 1,32 440641410 69 £28 1.8 +093
2 19409 4532497 442 £0.67 2.1 £099

The number of shoots in plantlets increased after supplementation with 0.5, 1. and 1.5 ppm/L BA. wi?::rl-eas shoot
growth appeared 10 be inhibited at 2 ppm/L. BA. The increase in shoot number was due 1o the cytokinin activity of BA,
which stimulates shoot growth. The greatest number of shoots (4.08 = 1.32) was observed after 1.5 ppmvL BA treatment.
These results corresponded with those of previous studies that found an increase in the shoot number rglim\'mg BA ad-
dition (12) and (13) and a decrease in shoot number after supplementation with high BA concentrations (14) The 2
ppavL BA concentration also inhibited bud growth in orchid plantlets. o

Shoot initiation was delayed at BA concentrations of 0.5 and | ppnvL; however, this effect was attc_uuuu:d at 15 and
2 ppm/L. BA concentrations; a likely reason for the delaved shoot initiation was inhibitiog of proliferation by ?'\ Shoot
ends in certain doses, whereas at high doses the resistance is reduced. Our results are similar to those of Mat-Y asin ¢t uI.'
[ 14]. who investigated the propagation medium of Spathoglottis plicata, H;mfm et ‘d‘|. [15] found that the addition of
NAA and coconut water to medium for in virre black orchid propagation has increasing number of roots. l[uwc\'cr.lul
physiclogical concentrations, cytokinins activate the shoot apical meristem and shoot gruwl.h but suppress the root apic-
al meristem and root growth [16] Cytokinins promote cell division, stimulate the release of l:lztc‘r;li hudsl from :r_plc;sl do-
minance. delay leaf senescence, and enhance chloroplast development. Furthermore, c'unl'hclm_g slud_lc,\ lnd_lcgic that
cytokinins can both promote and inhibit root imtiation and development, although studies on this topic are limited. In
sum, the effects of cytokinins on i vitre plant development appear to differ from those observed in vive,
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Figure 1. A. trend of number of shoots: B. trend of shouts appearance: C. trend of length of roots: and D, trend of numbers of
rools,

The longest roots were found after treatment with 0.5 and 1 ppmvL BA, and root length decreased at higher BA con-
centrations. On the other hand, no significant difference in root number was observed among the BA concentrations.
Cytokinins are a class of plant hormones that stimulate axillary bud formation and inhibit rhizo genesis [17] Moreover,
cytokinins influence several growth and de velopmental processes in plants. and the nature of their actions depends on
the cytokinin concentration. Another major role of cytokinins is stimulation of cell division. Many cytokinin effects
manifested at the organism level, such as the formation of vascular tissues in roots, are determined just by cytokinin
capubility of stimulation of definite precursor cell proliferation (Figure 1),

Plant growth along the longitudinal axis is determined by the shoot and root apical meristems, which are influenced
by cytokinins and auxins, Cytokinins promote cell division and expansion. especially in the leaves and cotyledons, The
BA concentration also influences callus development; Ellaleem et al, [18] reported that the combination of BA and tri-
diazeron affects the total number of tomato calluses. Sardoi [19] found that 400 ppmvL BA increased the offset of Aloe
harhadensis. A high concentration (1,000 ppm/l) of BA was required for optimal regeneration of melons [20, 21].

4. Conclusion

In conclusion. the addition of BA to the culture medium of black orchid plantlets atfected the number of shoots. bud
initiation time, and length and total number of roots. These effects were dependent on the BA concentration applied.
Our results may contribute to the conservation of black orchids via enhanced in viro culture.

5. Acknowledgements

We would like to thank Soewarto, Rifda Naufalin and Imam Widhiono for their support in securing funding for this
rescarch, as well as all the students who assisted with the ficld data collection, This rescarch was supported by a Direc-
torate General of Higher Education Research Fellowship and funding from the Universitas Jenderal Soedirman, Pur-
wokerto, Central Java, Indonesia.

References

(1] Hamati. S, R. B. Arniputri, L. A, Soliah, and O. Cahyono. (2017). Effects of organic additives and naphthalene ;.ll.'f.'lltl acd
(NAA) application on the in vitro growth of Black orchid hybnd (Coelogyne panduratu Lindley). Bulg. ). Agne. S, 23(6)
951-957,

{2]  Buarman, D. and Devadas, R. (2013). Climate change on orchid population and conservation strategies: A review, Joumal of
Crops and Weeds, 9(2): 1-12.

International Journal of Food Science and Agriculture

DOI: 10.26855/ij{5a.2020.12.013




Lucky Prayo,

#a, Rochmating, Kamsinah

[3] I.clst.\m_. N.K D (2015). Determining accurate harvesting times of Coelogvne asperata lindl. Seed capsules for propagation
using fissue culture teehmque. Acta Horticultura, March 2015 DOL10.17660/ActaHortie 2015, 1078 5.

[4]  Semiart. E (2018). Orchid Biotechnology for Indonesian Orchids Conservation and Industry. Cite as: AIP Conference Pro-
cevdings 2002, 020022 (2018): hups; Ydororg/ 10.1063/1.5050 1 1§

15]  Hartati. S., Nandanvah, Yunus A, Dyoar, Dy. (2017). Cytological studies on black orchid hybnd (¢ ‘welogyne pandurata Lind-
ley). Biodiversitas, 18(2): 555-559,

[6]  Cardoso, I, C.. Zanello, C. A, Chen, J. T, (20200, An Overview of Orehid Prowcom-Like Bodies: Mass Propugation, Bio-
technology, Molecular Aspects, and Breeding. Intemational Joumnal of molecular science, 21, 985,

[7]  Kosina, R and Szkudlarek, M. (2015). Floral varsiability in selected species of the genus coelogine lindl, orchidaceae. Modem
Phytomorphology, 8: 27-xxx,

[8]  Vun Staden, J., Zusamalova, E,, Gicorge, B F. (2008). Plamt growth regulators 11: cytokmins, their analogues and antagonists,
[In:] Plant propagation by tissue culture, George (ed.), Springer, pp. 205-226.

[9] Bantawa, P, Roy, O, §., Mondal, T. K. (2009). Effect of buvistin and adenine sulphate on m vitro shoot multiplication of Pi-

crothizn serophulani fom Pennell - An endan g,
Biotechnology, 19(2). 237-245,

cred medicinal plant of Indo-Ching Himalayan regions. Plant Tissue Culture and

[10] Mathur, A, Mathur, A J., Verma, P.. Yaday, P., Gupta, M. L., and Darokar, M. P. (2008), Biological hardening and genetic
fidelity testing of micro-cloned progeny of Chlorephytum boriviliamun Sant ot Fernand. Alrican Joumal of Biotechnology,
T8k 1046-1053, 17 April, 2008,

[H1] El-Ghamery, A. A. and Mousa, M. (n.d.). Investigation on the efect of benzyladenine on the germination, radicle growth and
meristematic cells of Nigella sativa L. and Allium cepa L. Annals of Agricultural Science, 62 11-21

[12] Junowska, B. (2014). Effect of Benzyladenine on Flower and Leaf Yield of Calla Lily (Zamtedeschia SpRENg.) Bulgarin

Joumal of Agncultural Science, 20 (3): 633637,

Siddique, 1, Abdullah, N, Bukhari, W., Perveen, K., and Siddiqur, 1. (2015). Influence of Plant Growth Repulators on In Vitror
Shoot Muluplication and Plantlet Formation in € avsia angustifolia Vahl, Braz. Arch. Biol. Technol., $8(5): 6X6-69 1. Sept/Oct
2018,

[13]

[14] Mt Yasin, Z. A, Mahmood, M., Shaharuddin, N. A. (2015). E

IMeets of benzyladenine purine and its interaction with polya-

mines an growth of Spathoglotus plicata PLBs. Turkish Joum

al of Botany, 39: 245.252, doi:10 3906/bot- 1405-95.

[15] Haran, S., Muliawati, E. S., Pardono, P, Cahyono, O, Yulivanto, P,

2019). Momphological charactenization of Coelogyme spp

for germplusm conserva

ol orchids. Rev, Ceres, Vigosy, 66(4

¥ 265-270, julaug, 2019,

(16]
[17)

Romanov, G. A (2009). How Do Cytokinins Affect the Cell? Russian Joumal of Plant Physiology, 36(2): 268-290

Wroblewska, K. (2012). The Influence of Adenine and Benzyladenime on Rooting und Development of Fuchsia hbrida
CUTTINGS. ACTA AGROBOTANICA, 65(4): 101-108,

Elaleem, K. G, AL, Modawi, RS, and Khalafilla, M
regeneraton in tuber segment culture of

[18]

- M. (2009), Eficct of plant growth regulators on callus induction and plant

potato (Solarman tuberosuns L) cultivar Dismant African Journal of Biotechnalogy,

8(11), 25292534, 3 June, 2009.

Available online at hp://www academicjournals org/AJB,

Sardoer, AL 5. (2014). Gibberellic acid and benzyl adenine foliar sprays mnerease otfsets i Aloe barbadensiy. European Journal

ol Experimental Biology, 4(1): 646-650.

Nuderi, D., Askari-Khorasgani, Mahmoudi, E. (2014). Cefotaxime and Benzyladenine
Brotech., 1401): ¢1077, DOL: 10.15171/1jb.1077.

Quadri, R. R., Teixeira da Silva, 1. A Kamili, A. N, Shal, A, M. (2019). Effect of 6-Benzyvladenine, Kinetin and Thidiszuron
on  Fitro Shoot Proliteration of Hyoscvamus niger 1. Medicinal and Aromatic Plant Science and Biotechnology, 6(1): 81-83,

[19]
[20] Improve Melon Regeneration. Iran |

[21]

fture

International Journal of Food Science and Agricul

457

DO 10, 26855/1jf+a.2020.12,013




Effect of Benzyl Adenin on the Growth of Black Orchid
(Coelogyne pandurata Ilndl ) Planlets in m vntro Culture

ORI(:INALIW REPORT

O 3% 29 1%
SIMILARITY INDEX ~ INTERNET SOURCES ~ PUBLICATIONS STUDENT PAPERS

MATCH ALL SOURCES (ONLY SELECTED SOURCE PRINTED)

1%

* Bradley T Andresen, Mark A Rizzo, Kuntala Shome,
Guillermo Romero. "The role of phosphatidic acid in
the regulation of the Ras/MEK/Erk signaling cascade”,
FEBS Letters, 2002

Publication

Exclude quotes Off Exclude matches

Exclude bibliography



