
	[image: ]
	Bioscientist: Jurnal Ilmiah Biologi
https://e-journal.undikma.ac.id/index.php/bioscientist
	Month Year Vol. X, No. X
e-ISSN: 2654-4571
pp. XX-XX  





	First Author et al
	4-5 words of the article title………




Effect of Young Coconut Water Concentration on The Growth 
of Dendrobium Orchid Seedlings

1Amanda Irmayanti, 2Prasetiyo, 3Praptining Rahayu
1,2,3Program studi Pendidikan Biologi Fakultas Pendidikan Matematika, Ilmu Pengetahuan Alam dan Teknologi Informasi, Universitas Persatuan Guru Republik Indonesia Semarang, Indonesia.
*Corresponding Author e-mail: amandairmayantii@gmail.com
Received: Month Year; Revised: Month Year; Published: Month Year (9pt normal italic)
Abstract: Excessive use of inorganic fertilizers can disrupt soil structure, hindering nutrient absorption and plant growth, including orchid seedlings. Young coconut water, rich in growth hormones and minerals, is a potential organic alternative to support Dendrobium orchid development. This study aims to assess the effect of young coconut water concentration on the growth of Dendrobium orchids. The research was conducted for 4 months at Candi Orchid Production House, Semarang, with a one-factor completely randomized design (CRD) and four treatments of young coconut water concentration (0 mL/L, 100 mL/L, 150 mL/L, 200 mL/L), each with five replications. Parameters observed included number of shoots, root length, and plant height. Data were analyzed using ANOVA and Duncan's further test at the 5% level. The results showed that the application of young coconut water had no significant effect on the number of shoots and root length (p > 0.05), but had a significant effect on plant height (p = 0.003), especially at a concentration of 100 mL/L. The predominance of cytokinin hormones in coconut water likely plays a role in stimulating stem growth, while its effects on shoots and roots require interactions with other hormones. Although coconut water contains essential nutrients, its composition may not be fully suitable for the physiological needs of orchids in the seedling phase. 
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INTRODUCTION
The use of fertilizers in plants is one of the needs for plants. This need is influenced by plants that always require adequate nutrition. Adequate and balanced nutrition will support optimal growth and good yields for plants. Fertilizers provide micro and macro nutrients that are intended for plant growth and development. In general, plants have the same nutrient needs, namely vitamins, carbohydrates, amino acids, growth regulators, and macro and micro nutrients (Hasanah et al., 2014). 
Fertilization is very important during the seedling phase (Nurahmi et al., 2024). There are 2 types of fertilizers, namely organic and inorganic fertilizers. Inorganic fertilizers are made by the fertilizer industry through chemical, physical, and biological processes (Hartati et al., 2023). Organic fertilizers come from the remains of living things, such as plant, animal and human remains. Inorganic fertilizers are generally preferred by orchid farmers and entrepreneurs because of their easy availability, high nutritional content and time effectiveness in optimizing plant growth and production. However, if chemical fertilizers are used in excess, it can make the soil or other growing medium harder, which prevents the plant from absorbing nutrients. The nature of chemicals is more difficult to break down or destroy compared to the nature of organic matter (Bandang et al., 2021). The presence of organic fertilizers will make the media less acidic. This makes farmers need to increase awareness in using organic fertilizers so that the fertility of the planting media is maintained (Fitri et al., 2020). Not only that, in terms of economics inorganic fertilizers are more expensive. Therefore, other alternatives are needed as an effort to utilize the potential of organic materials to replace inorganic fertilizers. Especially for hobbyists or home orchid collectors who need affordable fertilizer.
Indonesia is an archipelago that has tremendus potential in the development of young coconut (Cocos nucifera L.). Indonesia has a coconut area of rearching 3.300.894 hectares with the total production of around 2.861.856 ton (Ditjenbun, 2023). This figure is also influenced by coconut trees that can grow well in the tropics, especially in the lowlands (Hartawan & Sarjono, 2016). Coconut trees grow best between latitudes 15° north latitude and 15° south latitude (Arifin, 2020). Places close to the equator get plenty of sunlight throughout the year making young coconuts easier to grow in Indonesia . The coconut plant is known as a plant that has many benefits. Almost all of its parts can be utilized for other living things. One part that can be utilized is certainly found in the fruit. In the coconut fruit there is meat and also coconut water which also contains many benefits. Some important parts of coconut water (Cocos nucifera) include organic ions such as Cl, Mg, Cu, phosphate, K, Na, and S; nitrogen components; amino acids; enzymes (catalase, dehydrogenase, diastase, peroxidase, and RNA polymerase); phosphoric acid; vitamins (biotin, folic acid, niacin, pentothenic acid, riboflavin, pyridoxine, and thiamine); and sugars (fructose, glucose, and sucrose) and growth hormones (auxin, cytokinin, and gibberellin) (Arditti, 2008).
The growth and development of a plant is strongly influenced by auxin and cytokinin type ZPT, plant cell division is also carried out by the work of auxin and cytokinin simultaneously (Ghani et al., 2023). Auxin increases callus formation, especially roots, somatic embryogenesis, and shoot bud growth. Cytokinin hormones play a role in the formation of new leaves and roots. (Dewi et al., 2021). The provision of gibberellin causes additional height in plants this is because gibberellin can trigger cell division and lengthening. (Swandari & Faisal, 2023). This is in line with the opinion that says that gibberellins can accelerate cell division and growth, which results in more stems and more plant internodes (Asra et al., 2020).
One of the largest genus of the Orchidaceae family is the Dendrobium orchid (Nandariyah et al., 2022). With more than 2,000 species, Dendrobium is one of the largest orchid genus in the Orchidaceae family (Apriliyani & Wahidah, 2021).  Dendrobium orchid is one of the orchids that can adapt to various growing environment conditions. Indonesia has tropical environmental conditions, the adaptability of dendrobium orchids is very suitable to be able to grow in Indonesia.
A proper approach is needed to use organic fertilizers, which includes selecting the right organic fertilizer for the circumstances and needs of the plant. The selection of young coconut water as organic fertilizer for orchid plants is appropriate.  Coconut water has great potential as a natural ingredient for promoting the growth of ornamental plants, especially orchids and other ornamental plants that require growth stimulants for roots and shoots (Irmayanti & Dewi, 2025). This is because the essential needs for the growth and development of orchids are already contained in young coconut water. Therefore, his study aims to assess the effect of young coconut water concentration on the growth of Dendrobium orchids.
METHOD
This research was conducted at Candi Orchid Production House located in Candisari, Jangli Karanganyar Street, Candisari District, Semarang City, Central Java, at an altitude of 86 meters above sea level, for four months. The research used various tools such as pots, planting media, sprayer, measuring cup, ruler, camera, and stationery. Materials used included orchid seeds and young coconut water. The variables in this study consisted of independent variables, namely the concentration of young coconut water with treatments K0 (0 ml/l), K1 (100 ml/l), K2 (150 ml/l), and K3 (200 ml/l); dependent variables such as the number of new shoots, plantlet height, number of leaves, number of roots, and root length; and control variables such as orchid type, young coconut type, growing media, sunlight intensity, and fertilization time.
This study used a completely randomized design (CRD) experimental design with 1 factor and 5 repetitions. Observations were made every 15 days for 16 weeks. The data collected included primary data, obtained directly from field observations, and secondary data obtained through literature studies from books, journals, and scientific articles to support research analysis. Data analysis and processing in this study used the ANOVA (Analysis of Variance) test on the SPSS program. Furthermore, if significant differences are indicated, then further tests will be carried out using the Duncan test at the 5% level. Quantitative data processing is used to describe the data numerically analyzing differences by comparing the growth of Dendrobium orchid seedlings at various concentrations of young coconut water to see if there are significant differences.
RESULTS AND DISCUSSION
[bookmark: _jt13zah9qeii]Based on observations of the parameters observed, namely, the number of shoots, number of roots, number of leaves, root length, and plant height. Then the results of these observations can be presented as follows. 
Number of Buds
Table 1 shows that the growth of the number of buds of young coconut water treatment has no significant effect on the number of orchid buds at the 0.05 significance level, which is 0.613.
Table 1. ANOVA Results of Number of Buds
	
	Sum of Square
	df
	Mean Square
	F
	Sig.

	Between Groups
	0.034
	3
	0.011
	0.612
	0.613

	Within Groups
	0.515
	28
	0.018
	
	

	Total
	0.549
	31
	
	
	


Young coconut water contains a number of bioactive substances that can contribute to the growth of Dendrobium orchid buds, mainly through the content of growth hormones such as auxins and cytokinins (Alfriyadi & Wijayanto, 2024). Cytokinin plays an important role in triggering cell division and bud differentiation, which can directly increase the number of buds on orchid plants. In addition, a balanced amount of auxin can also help coordinate shoot growth with the root system. The content of minerals such as potassium, phosphorus, and calcium in young coconut water also supports bud development by accelerating cell metabolism and strengthening plant tissues. In addition, the presence of amino acids and natural sugars in young coconut water can act as an energy source that accelerates protein synthesis, thereby increasing shoot growth (George et al., 2008).
Although young coconut water contains bioactive substances that are expected to increase the number of buds, the results showed that the effect was not significant. This could be caused by several factors, such as the interaction between auxin and cytokinin in young coconut water may be unbalanced, so the effect on cell division and bud formation is not optimal. In addition, although auxin and cytokinin can stimulate shoot growth, they require the right environmental conditions to work optimally. For example, temperature, humidity, and light intensity can affect the effectiveness of these hormones in stimulating shoot growth. Hormone concentrations that are too high or too low can inhibit shoot growth (Khair et al., 2013). Therefore, although young coconut water contains components that support growth, perhaps the concentration used in this study was not optimal enough to show a significant difference in the number of shoots.
Root Length
Table 2 shows that the significance value is greater than 0.05, so there is no significant difference between the treatment groups at the 95% confidence level. This means that statistically, the young coconut water treatment did not show a significant effect on the root length of Dendrobium orchids.
Table 2. ANOVA Results of Root Lenght
	
	Sum of Square
	df
	Mean Square
	F
	Sig.

	Between Groups
	3.383
	3
	1.128
	2.286
	0.101

	Within Groups
	13.816
	28
	0.493
	
	

	Total
	17.200
	31
	
	
	


	Although statistically insignificant, young coconut water can extend the roots of Dendrobium orchids because it contains natural growth hormones such as auxins and cytokinins that play a role in root cell differentiation and elongation. Auxins, particularly in the form of indole-3-acetic acid (IAA), stimulate cell elongation and promote lateral root formation, thereby accelerating orchid root growth (Asra et al., 2020). In addition, young coconut water contains essential minerals such as potassium (K) and phosphorus (P) that contribute to the development of a strong and healthy root system. The natural sugar content in young coconut water also serves as an energy source for root growth, while vitamins and amino acids support root cell metabolism and increase plant resistance to sub-optimal environmental conditions (Teixeira da Silva et al., 2015).
Plant Height
Table 3 shows that the significant value or p-value of 0.003 is less than 0.05. This indicates that there is a significant difference between the treatment groups at the 95% confidence level.
[bookmark: _x9l3lmcszo50]Table 3 ANOVA Results Plant Height
	
	Sum of Square
	df
	Mean Square
	F
	Sig.

	Between Groups
	2.152
	3
	0.717
	5.826
	0.003

	Within Groups
	3.448
	28
	0.123
	
	

	Total
	5.600
	31
	
	
	


After the results in the ANOVA table indicated a significant difference, namely, 0.003 which is less than 0.05, a further test (Duncan) with a 95% confidence level is needed to understand the differences between each treatment.

Table 4 Duncan Test Results Plant Height
	Perlakuan
	
	N
	Subset for alpha = 0.05
	

	
	
	
	1
	2

	Duncana
	K2
	8
	2.1825
	

	
	K3
	8
	
	2.5700

	
	K0
	8
	
	2.7088

	
	K1
	8
	
	2.8875

	
	Sig.
	
	1.000
	0.097



Table 4 shows that the significance value in subset 1 is 1.000, which means there is no significant difference in the subset. Subset 2 shows a value of 0.097, which is close to 0.05. This indicates that between the groups in subset 2 there is a trend of significant differences but not strong enough. This could be due to the fact that each treatment only has 8 samples, which can lead to low statistical power in post-hoc tests, making it difficult to detect differences between pairs.
The results of subset grouping showed that treatment K2 (150 ml/L) had the lowest average plant height, which was 2.1825, and was included in its own subset (subset 1). Meanwhile, treatments K3 (200 ml/L), K0 (control), and K1 (100 ml/L) had higher averages of 2.5700, 2.7088, and 2.8875, respectively, which belonged to the same subset, subset 2. This shows that the K2 treatment consistently had lower yields than the other treatments, although the difference was not statistically significant.
Based on the results of the one-factor analysis of variance, it showed that of the three parameters observed, plant height was the only parameter that showed little significant difference between the treatment groups. This indicates that young coconut water can have a positive effect on orchid height growth, especially at concentration K1 (100 ml/L). Other parameters (number of buds, number of roots, root length, and number of leaves) did not show significant differences due to young coconut water treatment. This could be due to the physiological tolerance of the plant or the incompatibility of the concentration with the specific needs of the orchid plant. There are internal factors that affect plant growth such as the seed or the plant itself (Tatik Maryani et al., 2022). In addition, it can be estimated that the content of young coconut water is not specific enough to meet the physiological needs of Dendrobium orchids, especially in the seedling phase. 
[bookmark: _cmc7s3oct1x]According to Morel (1974), coconut water contains the hormones cytokinin (concentration 5.8 mg/l), auxin (concentration 0.07 mg/l), and a little gibberellin which can help stimulate cell division and organ formation Coconut water also contains a special chemical pool that greatly affects plant growth. This chemical pool consists of minerals, vitamins, sugars, amino acids, and phytohormones (Winarto & da Silva, 2015). In line with this opinion, there are components in young coconut water, namely, fatty acids, amino acids, organic acids, enzymes, phenolic compounds, vitamins, and minerals (Gómez-Tah et al., 2023). These minerals include potassium (potassium) up to 17%. Not only that, young coconut water also contains sugar between 1.7 to 2.6% and protein between 0.07 and 0.55%. Other minerals include sodium (Na), calcium (Ca), magnesium (Mg), ferum (Fe), cuprum (Cu), phosphorus (P), and sulfur (S) (Jonas, 2021).  Although coconut water contains natural growth hormones such as cytokinins and auxins as well as certain minerals, they are not specific enough, not at the optimal dose, or not relevant to affect these growth parameters significantly.
The more dominant cytokinin hormone content in young coconut water encourages cell division and cell expansion in certain parts such as stems and buds. In the stem, cytokinin stimulates cell division in the apical meristem area, so that the stem can grow longer, in other words, cytokinin hormones contribute to an increase in plant height. However, in shoots and roots, the effect of cytokinin tends to be more complex, cytokinin hormones must work together with auxin hormones. This can be the reason only the plant height parameter shows a significant value. The concentration that showed significant results was in the K1 treatment, namely, 100 ml/L. This is in line with the statement that the optimal concentration of coconut water for the growth of Dendrobium orchids, especially in Dendrobium sp. var Kumala and Dendrobium anosmum, is 100 ml/L (Amalia et al., 2021) (Tuhuteru et al., 2012). Research shows that the use of coconut water at this concentration can significantly increase the growth and propagation of orchids, both in terms of the number of buds, leaf length, and number of roots.
Orchids enter the young growth phase or seedling phase, when they reach the age of 8 to 9 months with a size of 5 to 8 cm (Rahayu, 2024). The seedling phase takes place when the plant has been removed from the compote and lasts up to 6 months (Sari et al., 2024). The seedling phase generally focuses on the growth and development of vegetative organs in plants, such as roots, stems, and leaves. In this phase, orchids have a high need for Nitrogen (N) compared to Phosphorus (P) and Potassium (K) (Sari et al., 2024). The high nitrogen is used to support vegetative growth and as a fertilizer for seedling size orchids. Therefore, although young coconut water contains beneficial minerals and hormones, it may not be sufficient to meet the needs of plants in the seedling phase.
CONCLUSION
Based on the above research, young coconut water was shown to have a significant effect on the growth of orchid plant height, especially at a concentration of 100 ml/L, while other parameters such as the number of shoots and root length did not show significant differences. This is likely due to the dominance of cytokinin hormone in coconut water which plays a role in stimulating cell division and expansion in the stem, but its effect on shoots and roots requires interaction with other hormones such as auxin. In addition, although young coconut water contains beneficial minerals and hormones, it may not be sufficient to meet the needs of plants in the seedling phase.
RECOMMENDATION
The use of young coconut water (100 ml/L) has the potential to increase the height of orchid plants but does not significantly affect other growth parameters. Therefore, it is recommended to combine it with additional nutrient sources and conduct further research on the composition of young coconut water and its effects on the growth phases of orchids.
ACKNOWLEDGMENTS 
I would like to express my gratitude to all parties who have contributed to this research, including my two academic advisors and CV. Candi Orchid, as well as the institutions that have provided financial support for this study. I also appreciate the references and previous research that served as the foundation for this study, as well as the insights from academics and practitioners who assisted in data analysis. I hope that the findings of this research will benefit the development of orchid cultivation and serve as a foundation for further studies in the future.
REFERENCE
Alfriyadi, F., & Wijayanto, B. (2024). PENGARUH JENIS ZPT ALAMI DAN LAMA PERENDAMAN TERHADAP PERBANYAKAN VEGETATIF TANAMAN MURBEI ( Morus alba L ). 30(2), 64–71.
Amalia, N. N., Adawiyah, A., & Supriyatna, A. (2021). Multiplikasi Anggrek (Dendrobium Sp. Var Kumala) Menggunakan Kombinasi BAP dan Air Kelapa Secara In Vitro. Gunung Djati Conference Series, 6, 2021. https://conference.uinsgd.ac.id/index.php/
Apriliyani, R., & Wahidah, B. F. (2021). Perbanyakan anggrek Dendrobium sp. secara in vitro: Faktor-faktor keberhasilannya. Filogeni: Jurnal Mahasiswa Biologi, 1(2), 33–46. https://doi.org/10.24252/filogeni.v1i2.21992
Arditti, J. (2008). Micropropagation of Orchids. Micropropagation of Orchids, I. https://doi.org/10.1002/9781119187080
Arifin, N. R. (2020). PENGEMBANGAN MATERIAL KAYU KELAPA MENJADI PRODUK MENJADI PRODUK JAM TANGAN FASHION.
Asra, R., Samarlina, R. A., & Silalahi, M. (2020). Hormon Tumbuhan. In UKI Press (Vol. 53, Issue 9).
Bandang, F., Kadek, N., Lestari, D., & Deswiniyanti, N. W. (2021). Efektivitas Pemberian Pupuk Organik Cair Daun Kelor Kombinasi Air Kelapa Terhadap Pertumbuhan Anggrek Blue Planet (Dendrobium sp.). Jurnal Media Sains, 5(1), 6–12.
Dewi, L. K., Nurcahyani, E., Zulkifli, Z., & Lande, M. L. (2021). Efek Pemberian Ekstrak Tomat (Solanum lycopersicum L.) Terhadap Kandungan Karbohidrat dan Pertumbuhan Planlet Anggrek Dendrobium striaenopsis. Agritrop : Jurnal Ilmu-Ilmu Pertanian (Journal of Agricultural Science), 19(1), 67–73. https://doi.org/10.32528/agritrop.v19i1.5473
Ditjenbun. (2023). Statistik Perkebunan Jilid I 2022-2024. Angewandte Chemie International Edition, 6(11), 951–952., 5–24. http://repo.iain-tulungagung.ac.id/5510/5/BAB 2.pdf
Fitri, I., Sebayang, N. S., & Tambunan, S. br. (2020). PENGARUH PENGOLAHAN TANAH DAN PEMBERIAN POC TERHADAP PERTUMBUHAN TANAMAN SAWI (Brassica juncea L.). BIOTIK: Jurnal Ilmiah Biologi Teknologi Dan Kependidikan, 8(1), 48. https://doi.org/10.22373/biotik.v8i1.6085
George, E., Hall, M., & De Klerk, J. (2008). Plant Propagation by Tissue Culture 3rd Edition Volume 1 The Backgorund. In Springer.
Ghani, P. K., Harwanto, D., Amalia, R., Windarto, S., Haditomo, A. H. C., Nurhayati, D., & Susilowati, T. (2023). The Effect of Combination of Coconut Water (Cocos nucifera) and Shallot Crude Extract (Allium cepa L.) on the Growth of Caulerpa racemosa. IOP Conference Series: Earth and Environmental Science, 1224(1). https://doi.org/10.1088/1755-1315/1224/1/012001
Gómez-Tah, R., Islas-Flores, I., Félix, J. W., Granados-Alegría, M. I., Tzec-Simá, M., Guerrero-Analco, J. A., Monribot-Villanueva, J. L., & Canto-Canché, B. (2023). Untargeted Metabolomics Analysis of Liquid Endosperm of Cocos nucifera L. at Three Stages of Maturation Evidenced Differences in Metabolic Regulation. Horticulturae, 9(8). https://doi.org/10.3390/horticulturae9080866
Hartati, S., Samanhudi, & Cahyono, O. (2023). Pelatihan Pembudidayaan Anggrek Hasil Kultur Jaringan Dengan Pemanfaatan Air Cucian Beras di Karanganyar. Seminar Nasional Pengabdian Dan CSR Ke-3 Fakultas Pertanian Universitas Sebelas Maret, Surakarta, 1–9.
Hartawan, R., & Sarjono, A. (2016). KARAKTERISTIK FISIK dan PRODUKSI KELAPA DALAM (Cocos nucifera L) di BERBAGAI EKOLOGI LAHAN. Jurnal Media Pertanian, 1(2), 45. https://doi.org/10.33087/jagro.v1i2.15
Hasanah, U., Suwarsi, E., Sumadi, R., Biologi, J., & Abstrak, I. A. (2014). Pemanfataan Pupuk Daun, Air Kelapa dan Bubur Pisang sebagai Komponen Medium Pertumbuhan Plantlet Anggrek Dendrobium Kelemense. Biosaintifika, 6(2), 50229. https://doi.org/10.15294/biosaintifika.v6i2.3100
Irmayanti, A., & Dewi, L. R. (2025). Pengaruh Air Kelapa (Cocos Nucifera) terhadap Pertumbuhan Tanaman Hias. Fruitset Sains : Jurnal Pertanian Agroteknologi, 12(6), 408–415.
Jonas, A. (2021). Pemanfaatan ZPT Air Kelapa dan NPK Organik terhadap Pertumbuhan serta Hasil Tanaman Sawi Pakcoy (Brassica rapa L.). In Perpustakaan Univeristas Islam Riau.
Khair, H., Meizal, & Hamdani, Z. R. (2013). Pengaruh Konsentrasi Ekstrak Bawang Merah dan Air Kelapa terhadap Pertumbuhan Stek Tanaman Melati Putih (Jasmin sambac L.). Agrium, 18(1), 79–87. https://repository.pertanian.go.id/server/api/core/bitstreams/819be95f-d657-48f5-b14e-0612cd7b62b0/content
Nandariyah, S., Muliawati, N. S., Sukaya, E. S., Yuniastuti, S., & Manurung, E. R. (2022). Karakterisasi Morfologi Tetua dan Hybrid Anggrek Dendrobium bigibbum dan Dendrobium lineale Morphological Characterization of Parental and Hybrids of Dendrobium bigibbum and Dendrobium lineale Orchids. Jurnal Penelitian Agronomi, 24(2), 124–129. https://jurnal.uns.ac.id/agrosains/article/view/65525DOI:http://dx.doi.org/10.20961/agsjpa.v24i2.65255
Nurahmi, E., Hidayat, T., Arfan, M., Gulma, I., Pertanian, F., Syiah, U., Aceh, B., Kunci, K., Sawit, K., & Tanam, M. (2024). PENGARUH MEDIA TANAM DAN DOSIS PUPUK NPK TERHADAP PERTUMBUHAN BIBIT KELAPA SAWIT ( Elaeis guineensis Jacq . ) The Influence of Growing Media and NPK Fertilizer Dosage on the Growth of Oil Palm Seedlings ( Elaeis guineensis Jacq .). Jurnal Agrium, 21(4).
Rahayu, Y. S. (2024). Pertumbuhan Bibit Anggrek Dendrobium orchidwood C. Fase Remaja pada Berbagai Jenis Media Tanam. In Universitas Siliwangi. Universitas Siliwangi.
Sari, E. L., Ulfah, M., & Dewi, L. R. (2024). Optimasi Pertumbuhan Anggrek Dendrobium sp. Fase Seedling dengan Pemberian Variasi Dosis Pupuk. BIOEDUSAINS:Jurnal Pendidikan Biologi Dan Sains, 7(1), 58–67. https://doi.org/10.31539/bioedusains.v7i1.9492
Swandari, T., & Faisal, A. (2023). Pengaruh Auksin, Sitokinin, Giberelin, dan Paklobutrazol terhadap Pertumbuhan Bibit Anggrek Dendrobium sylvanum pada Tahap Aklimatisasi. AGRIUM: Jurnal Ilmu Pertanian, 26(1), 83–91. https://doi.org/10.30596/agrium.v26i1.14375
Tatik Maryani, A., Dewi, S. S., Myrna, N., Fathia, E., & Wibowo, Y. G. (2022). Utilization of Rubber Factory WWTP Muds as Fertilizer for Rubber Plant Clone PB 260 (Hevea Brasiliensis Muell. Arg). Jurnal Presipitasi: Media Komunikasi Dan Pengembangan Teknik Lingkungan, 19(3), 487–497.
Teixeira da Silva, J. A., Tsavkelova, E. A., Zeng, S., Ng, T. B., Parthibhan, S., Dobránszki, J., Cardoso, J. C., & Rao, M. V. (2015). Symbiotic in vitro seed propagation of Dendrobium: fungal and bacterial partners and their influence on plant growth and development. Planta, 242(1). https://doi.org/10.1007/s00425-015-2301-9
Tuhuteru, S., Hehanussa, M. L., & Raharjo, S. H. T. (2012). Pertumbuhan dan Perkembangan Anggrek Dendrobium anosmum pada Media Kultur. In Vitro, 1(1), 1–12.
Winarto, B., & da Silva, J. A. T. (2015). Use of coconut water and fertilizer for in vitro proliferation and plantlet production of Dendrobium ‘Gradita 31.’ In Vitro Cellular and Developmental Biology - Plant, 51(3), 303–314. https://doi.org/10.1007/s11627-015-9683-z


	
	Bioscientist: Jurnal Ilmiah Biologi, Month  Year Vol. X, No. X
	|
	|





	
	Bioscientist: Jurnal Ilmiah Biologi, Month  Year Vol. X, No. X.                     
	|
	|




image1.png




image2.png




image3.png
e-issn: 2654-4571
prissn: 2338-5006





