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ABSTRACT 

 

Chrysanthemum (Chrysanthemum sp.) is an ornamental plant of high economic value with a continuously increasing 

demand, necessitating efficient production methods. Tissue culture techniques are one of the solutions that enable rapid and 

disease-free plant propagation. This study aims to evaluate the effect of organic supplements on the growth of chrysanthemum 

explants. The research was conducted using a completely randomized design with six treatments, namely control (without 

supplements), banana extract, corn seed extract, coconut water, and combinations of coconut water with banana and corn seed 

extracts. The results show that the banana extract supplement at a concentration of 50 g/L provides the best growth in terms of 

plantlet height, number of leaves, and roots compared to other treatments. The combination of coconut water and banana extract 

also significantly enhances growth. This study concludes that the use of organic supplements can improve the efficiency of 

chrysanthemum propagation through tissue culture, supporting more sustainable ornamental plant production. 

 

Keywords: banana extract, coconut water, explant growth, horticulture, organic supplements, tissue culture.  

 

 

INTRODUCTION 

 

Organic supplements in tissue culture media for the 

growth of chrysanthemum explants (Chrysanthemum sp.) are 

crucial considering the popularity and commercial value of 

this plant. Chrysanthemums are known as ornamental plants 

with beautiful flowers of various colors, leading to a 

continuous increase in demand in both local and international 

markets. To meet this demand, the horticulture sector needs 

to enhance the production and quality of chrysanthemum 

plants. One effective method to achieve this goal is through 

tissue culture techniques, which allow for rapid and large-

scale plant propagation, resulting in disease-free plants 

(Apriliani, 2023). 

Previous research has shown that the addition of 

organic supplements to culture media can improve explant 

growth. For example, the use of coconut water as an organic 

supplement in banana culture showed better results compared 

to the control, with improvements in growth parameters such 

as plant height and the number of shoots (Tuwo et al., 2021). 

This indicates the potential of organic supplements to enhance 

the efficiency of tissue culture, which can be applied to 

chrysanthemum plants to improve yield and quality. 

Furthermore, research conducted by Murgayanti et al. 

demonstrated that the use of cytokinins in tissue culture can 

stimulate shoot and root growth, which is also relevant for the 

development of tissue culture techniques for chrysanthemums 

(Murgayanti et al., 2020). 

The use of appropriate culture media is also crucial for 

the success of plant propagation. Modifying media with the 

addition of plant growth regulators (PGRs) can increase 

germination rates and plant growth (Pratiwi et al., 2020). In 

the context of chrysanthemums, selecting nutrient-rich media 

and adding suitable organic supplements can support explant 

growth, resulting in high-quality seedlings. The appropriate 

concentration of hormones can significantly affect explant 

growth, indicating that regulating culture conditions is vital in 

plant propagation (Prasayu & Ratnasari, 2021). 

In efforts to improve the quality and quantity of 

chrysanthemum production, this study aims to explore the 

effects of various organic supplements in tissue culture media 

on the growth of chrysanthemum explants. By understanding 

how organic supplements can influence explant growth, it is 

hoped that optimal combinations can be found to enhance 

tissue culture efficiency. This research is expected to make a 

significant contribution to the development of tissue culture 

techniques for chrysanthemum plants, as well as support 

sustainability and increased production in the horticulture 

sector (Nofrianinda et al., 2018). 

 

MATERIALS AND METHODS 

 

This research was conducted from March to April 2018 

at the Plant Tissue Culture Laboratory, Technical 

Implementation Unit of the Horticultural Seed Center of 

South Sulawesi Province, Bonto-Bonto, Gowa District. 

The materials used in this study included 8-10 week-old 

cuttings of Bacardi chrysanthemum plants, sterile aquadest, 

Murashige & Skoog (MS) medium components: NH4NO3, 

KNO3, CaCl2 x 2H2O, MgSO4 7 H2O, KH2PO4, KI, 
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H3BO3, MnSO4 7 H2O, ZnSO4 7H2O, Na2MoO4 2H2O, 

CuSO4 5H2O, CoCl2 6H2O, Nicotinic acid, pyridoxine HCl, 

Thiamine HCl, Glycine, FeSO4 7H2O, Na2 EDTA, Myo 

Inositol (see Appendix Table 1), perfectly ripe 'raja' bananas, 

young coconut water, young sweet corn, granulated sugar, 

gelling agent (agar Swallow), clear plastic, rubber bands, 

tissue, plastic wrap, 70% and 90% alcohol. 

The equipment used included an analytical balance, 

Erlenmeyer flasks, graduated cylinders, beakers, spatulas, pH 

meter, petri dishes, pots, gas stove, blender, sprayer, 

culture/media bottles, autoclave, culture knives, tweezers, 

Bunsen burner, laminar air flow cabinet, and scissors. 

This research was conducted using a completely 

randomized design (CRD) consisting of 6 treatments, as 

follows: 

M0 = MS + without organic supplements (control) 

M1 = MS + banana extract supplement at a concentration of 

50 g/L 

M2 = MS + sweet corn seed extract supplement at a 

concentration of 100 g/L 

M3 = MS + coconut water supplement at a concentration of 

100 mL/L 

M4 = MS + 100 mL coconut water + 50 g/L banana extract 

M5 = MS + 100 mL coconut water + 100 g/L corn seed 

extract 

Each treatment was replicated 10 times, resulting in 60 

experimental units, and each treatment unit was arranged 

randomly. The research data were analyzed based on the F-

test (0.5% and 1% significance levels), and if there were 

significant effects, further testing was conducted using the 

Honest Significant Difference (HSD) test at the 0.05 level. 

 

Implementation of the Research 

1. Sterilization of Tools and Work Environment 

The tools used must be free from contaminants or in a 

sterile condition. Metal and glass tools, as well as 

aquadest, are sterilized in an autoclave at a temperature of 

121°C and a pressure of 17.5 psi for 60 minutes. 

Glassware (petri dishes, graduated cylinders) is wrapped 

in paper before autoclaving. Tools such as tweezers and 

scissors are sterilized by burning in 96% alcohol. The 

working surface of the Laminar Air Flow Cabinet is 

sterilized by spraying 75% alcohol and then cleaned with 

tissue or by turning on the ultraviolet lamp for 30 to 60 

minutes. 

2. Preparation of Stock Solutions 

To facilitate the preparation of tissue culture media, the 

components of the media are made in the form of stock 

solutions. The stock solution for MS medium is prepared 

according to the composition and concentration listed in 

Appendix Table 1. The stock solutions are prepared based 

on the types of medium components and are labeled from 

A to H (NH4NO3, KNO3, CaCl2 x 2H2O, MgSO4 7 H2O, 

KH2PO4, KI, H3BO3, MnSO4 7 H2O, ZnSO4 7H2O, 

Na2MoO4 2H2O, CuSO4 5H2O, CoCl2 6H2O, Nicotinic 

acid, pyridoxine HCl, Thiamine HCl, Glycine, FeSO4 

7H2O, Na2 EDTA, Myo Inositol). The chemicals are 

weighed and each is dissolved in one liter of sterile 

aquadest. The solution is then placed in an Erlenmeyer 

flask, covered with aluminum foil, and labeled. 

Specifically for stock solution F (FeSO4 7H2O, Na2 

EDTA), the Erlenmeyer flask is entirely wrapped in 

aluminum foil to avoid light exposure. The stock solutions 

are then stored in the refrigerator. 

3. Preparation of Organic Extracts 

Organic materials such as 'raja' bananas, sweet corn, and 

young coconut water used in the media preparation must 

be in good and ripe condition. Before use, the bananas and 

sweet corn are sprayed with 70% alcohol, while the 

coconut water is filtered using filter paper. The sweet corn 

kernels are weighed at 100 g, then blended until smooth, 

and the corn extract is filtered before adding 100 mL of 

aquadest and then incorporated into the MS medium. The 

banana extract is prepared by slicing the bananas, 

weighing 50 g each, blending them with 100 mL of 

aquadest, and then filtering the mixture. The prepared 

extract is mixed into 1 liter of MS medium. 

4. Preparation of Treatment Media 

The MS medium is made by pipetting the appropriate 

amounts of the prepared stock solutions into a 1000 mL 

volumetric flask. After all medium components are added, 

the corn extract (100 g/L), banana extract (50 g/L), and 

coconut water (100 mL/L) are included. Then, 30 g of 

granulated sugar and one packet of agar are added, and the 

solution is brought to a final volume of 1000 mL with 

aquadest. The pH of the culture medium is measured by 

dipping a pH meter into the solution and should be set 

around 5.8 to 6. If the pH is low, NaOH (sodium 

hydroxide) is added, and if the pH is high, HCl 

(hydrochloric acid) is added to lower the pH to the desired 

level. The mixed medium solution is then placed in a flask 

and boiled. After boiling, it is removed and poured into 

culture bottles with a volume of 25 mL each, sealed with 

clear plastic and secured with rubber bands, and then 

sterilized in an autoclave for 15 minutes at 121°C with a 

pressure of 17 psi. 

5. Planting 

Explant planting is carried out in the Laminar Air Flow 

Cabinet using plant materials (cuttings) from the tissue 

culture laboratory, which are cut into sections with one 

node and placed in sterile petri dishes. The explants are 

then planted in the prepared media according to the 

treatments being tested. Each bottle consists of 3 cuttings. 

After planting, the bottles are sealed and stored on the 

culture rack with light intensity between 1000 lux and 

4000 lux. 

6. Maintenance 

The lighting provided to the plants depends on the plant 

type and the desired response. Continuous lighting is 

applied to chrysanthemum plants, with an average 

temperature maintained between 18°C and 20°C. 

Additionally, cleanliness in the culture room must be 

maintained to avoid contamination. 

7. Observation 

Observations are conducted for 3 weeks to evaluate the 

response of chrysanthemum plants to the organic 

supplements added to the culture media, with the 

following observations conducted: 
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1. Root Initiation Time (Days After Planting - DAP) 

Observing the time it takes for roots to grow and 

form on chrysanthemum explants by examining the 

bottom of the culture bottles from the outside. 

Observations are conducted daily after planting until 

roots appear. 

2. Plantlet Height (cm) 

The height of the plant is measured from the surface 

of the medium to the tip of the highest leaf, by 

measuring the plant's height from outside the culture 

bottle. Measurements are taken at the end of the 

study (21 days after planting). 

3. Number of Leaves (leaves) 

Counting the number of fully developed leaves at the 

end of the study (21 days after planting). 

4. Number of Roots 

The number of roots is counted at the end of the 

study (21 days after planting). 

5. Number of Shoots 

Counting the number of shoots that have formed at 

the end of the study (21 days after planting). 

 

RESULTS AND DISCUSSION 

 

Root Initiation Time (Days After Planting) 

 The average observation results of root initiation 

time and its variance analysis are presented in Table Appendix 

2a and 2b. The variance analysis indicates that the type of 

plant extract in the treatment medium has a highly significant 

effect on the root initiation time. 

The results of the HSD test at the 0.05 level in Table 1 show 

that the treatment with king banana extract supplement at a 

concentration of 50 g/l (M1) and without supplement (M0) 

had a faster effect on root initiation time. In contrast, the 

treatment with sweet corn kernel extract at a concentration of 

100 g/l (M2) and the combination of coconut water 100 ml + 

sweet corn kernel extract 100 g/l (M5) had a slower effect on 

the average root initiation time. The results of the Honest 

Significant Difference (HSD) test at the 0.05 confidence level 

indicate that the treatment with king banana extract 

supplement at a concentration of 50 g/l (M1) and without 

supplement (M0) had a faster effect on root initiation time. 

This is consistent with research showing that banana extract 

can enhance root and shoot growth in various plant types, 

including orchids and other horticultural plants (Permatasari 

et al., 2022). Banana extract has the potential to improve 

vegetative growth, which may contribute to a quicker root 

initiation time (Yulianti et al., 2016). 

The treatment with sweet corn kernel extract at a 

concentration of 100 g/l (M2) and the combination of coconut 

water 100 ml + sweet corn kernel extract 100 g/l (M5) had a 

slower effect on the average root initiation time. The use of 

corn extract at high concentrations can inhibit root growth, 

which may explain the results obtained in this treatment 

(Sakinah et al., 2023). Additionally, while coconut water has 

benefits for growth, it may interact with other treatments, 

possibly resulting in slower growth under certain conditions 

(Sutoto et al., 2021).

 

Table 1. Average Root Initiation Time (Days) for Various Plant Extracts as Supplements in Tissue Culture Medium 

Treatment 

Average value 
HSD  

0,05 Waktu Inisisasi 

Akar  

M0 (without supplement) 
5,00 a  

M1 (king banana extract 50 g/l) 
5,00 a  

M2 (sweet corn kernel extract 100 g/l) 
10,60 b 2,36 

M3 (coconut water 100 ml/l) 
5,60 a  

M4 (coconut water 100 ml + king banana extract 50 g/l) 
6,20 a  

M5 (coconut water 100 ml + sweet corn kernel extract 100 g/l) 
11,00 b  

Note: Average values followed by different letters (a, b) are significantly different at the HSD test level (0.05). 

 

 

Figure 1. Average height of plantlets at 21 days after planting using various plant extracts as supplements in tissue culture media. 
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Height of Plantlets (cm) 

The results of the average plantlet height observations 

at 21 days after planting (hst) and their variance analysis are 

presented in the table below. The data indicate that the type of 

extract in the treatment media had no significant effect on 

plantlet height. 

The graph shows the variation in plantlet height (cm) 

based on six different treatments, namely M0 to M5. The 

lowest plantlet height was recorded for treatment M0 at 3.82 

cm, while treatment M1 resulted in the highest plantlet height 

of 5.31 cm. Treatments M2 and M3 produced plantlet heights 

of 4.20 cm and 4.01 cm, respectively. Meanwhile, treatment 

M4 showed a plantlet height close to M1 at 4.88 cm, and M5 

resulted in a height of 4.35 cm. Thus, it can be seen that 

treatment M1 provides the most optimal result for plantlet 

height compared to other treatments. 

The observation of plantlet height based on the six 

different treatments, namely M0 to M5, showed significant 

variation. Treatment M0, which received no supplements, 

recorded the lowest plantlet height of 3.82 cm. In contrast, 

treatment M1, which used banana extract at a concentration 

of 50 g/l, resulted in the highest plantlet height of 5.31 cm. 

Previous research has shown that banana extract can enhance 

plant growth, including plantlet height, due to the nutrient 

content and growth hormones that support physiological 

processes in plants (Arum & Semiarti, 2022; Rahayu et al., 

2021). 

Treatments M2 and M3 produced plantlet heights of 

4.20 cm and 4.01 cm, respectively, indicating that although 

there was an increase compared to M0, both were not as 

effective as M1. Treatment M4, which is close to M1 with a 

height of 4.88 cm, suggests that a combination of treatments 

can yield better results, although it does not reach the optimal 

level achieved by M1. Treatment M5 resulted in a height of 

4.35 cm, showing that although there was an increase, the 

results were still lower compared to treatment M1 

(Abdurhman et al., 2022). 

From these results, it can be concluded that treatment 

M1 provides the most optimal result for plantlet height 

compared to other treatments. This aligns with studies 

showing that the use of banana extract in tissue culture can 

significantly enhance the growth and development of plantlets 

(Islam et al., 2016). Therefore, the selection of the type and 

concentration of supplements is crucial in enhancing plantlet 

growth in tissue culture. 

 

Number of Leaves (pieces) 

The table shows the effect of various treatments on the 

number of leaves in planlets. Treatment M0 (without 

supplement) resulted in the lowest average number of leaves 

at 5.20, which is statistically significantly different, indicated 

by the letter "b." Treatment M1 (banana peel extract at a 

concentration of 50 g/l) produced the highest number of 

leaves with an average of 6.80, followed by M4 (coconut 

water at 100 ml + banana peel extract at 50 g/l), which yielded 

an average of 7.70. Treatments M2 (sweet corn seed extract 

at 100 g/l), M3 (coconut water at 100 ml/l), and M5 (coconut 

water at 100 ml + sweet corn extract at 100 g/l) produced 

average leaf counts of 5.60, 6.40, and 6.50, respectively, 

which did not show statistically significant differences 

compared to M1 and M4. These results indicate that the use 

of supplements, particularly the combination of coconut water 

and banana extract, significantly increases the number of 

leaves compared to the treatment without supplements (M0) 

at the BNJ test level of 0.05. 

Observations of the number of leaves in planlets based 

on various treatments show that treatment M0 (without 

supplement) resulted in the lowest average leaf count of 5.20, 

which is statistically significantly different, indicated by the 

letter "b." In contrast, treatment M1, which used banana peel 

extract at a concentration of 50 g/l, produced the highest 

number of leaves with an average of 6.80. Treatment M4, 

which is a combination of 100 ml of coconut water and 50 g/l 

of banana peel extract, showed even better results with an 

average of 7.70 leaves per planlet. Previous studies have 

shown that the use of banana peel extract can significantly 

increase leaf number and vegetative growth in plants (Fahlevi 

et al., 2022). 

Treatments M2 (sweet corn seed extract at 100 g/l), 

M3 (coconut water at 100 ml/l), and M5 (coconut water at 100 

ml + sweet corn extract at 100 g/l) produced average leaf 

counts of 5.60, 6.40, and 6.50, respectively. Although these 

results show an increase compared to M0, they are not 

statistically significantly different from M1 and M4. This 

indicates that while these treatments provide better results 

than the control, the combination of coconut water and banana 

peel extract has a more significant effect on increasing the 

number of leaves (Setiawan et al., 2021). 

 

Table 2. Average Number of Leaves (pieces) from Various Plant Extracts as Supplements in Tissue Culture Media 

Treatment 
Average Value HSD 

0,05 Number of Leaves 

M0 (without supplement) 5,20 b  

M1 (banana extract 50 g/l) 6,80 a  

M2 (sweet corn extract 100 g/l) 5,60 a 2,37 

M3 (coconut water 100 ml/l) 6,40 a  

M4 (coconut water 100 ml + banana extract 50 g/l) 7,70 a  

M5 (coconut water 100 ml + sweet corn extract 100 g/l) 6,50 a  

Note: Average values followed by different letters (a, b, c) indicate significant differences at the BNJ test level (0.05). 
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Figure 2. Average Number of Shoots from Various Plant Extracts as Supplements in Tissue Culture Media, Age 21 Days After 

Planting (dap) 

 

 

Table 3. Average Number of Roots from Various Plant Extracts as Supplements in Tissue Culture Media 

Treatment 
Average Value HSD 

0,05 Jumlah akar 

M0 without supplement 6,43 d  

M1 banana extract (pisang raja) 50 g/l 9,90 b  

M2 sweet corn seed extract 100 g/l 9,27 b 1,32 

M3 coconut water 100 ml/l 8,17 c  

M4 coconut water 100 ml + banana extract (pisang raja) 50 g/l 11,23 a  

M5 coconut water 100 ml + sweet corn seed extract 100 g/l 10,97 a  
Note: The average values followed by different letters (a, b, c, d) indicate a significant difference at the BNJ test level (0.05). 

 

These results are consistent with studies showing that 

the use of organic supplements, such as plant extracts and 

liquid fertilizers, can enhance vegetative growth in plants, 

including the number of leaves, which is crucial for 

photosynthesis and overall plant yield (Mubarok et al., 2013). 

Therefore, it can be concluded that the use of supplements, 

especially the combination of coconut water and banana 

extract, significantly improves the number of leaves 

compared to the treatment without supplements (M0) at the 

BNJ test level of 0.05. 

 

2. Number of Shoots 

The results of the average number of shoots and their 

variance analysis are presented in Tables Appendix 6a and 6b. 

The variance analysis indicates that the various types of plant 

extract supplements in the treatment media have no 

significant effect on the number of shoots.Figure 2 shows the 

average number of shoots from various treatments with plant 

extracts as supplements in tissue culture media at 21 days after 

planting (dap). Treatment M0 (without supplements), M1 

(banana extract 50 g/l), and M2 (sweet corn seed extract 100 

g/l) each produced the same average number of shoots, which 

is 3.00 shoots. Treatment M3 (coconut water 100 ml/l) 

showed a slight increase with an average of 3.20 shoots. 

Meanwhile, treatment M4 (coconut water 100 ml + banana 

extract 50 g/l) produced 3.30 shoots, and M5 (coconut water 

100 ml + corn seed extract 100 g/l) showed the highest 

number of shoots at 3.40 shoots. From this data, it can be 

concluded that the use of a combination of coconut water and 

plant extracts, especially in treatment M5, provides the most 

optimal results in increasing the number of shoots in plant 

tissue culture compared to the other treatments. 

These results indicate that the use of a combination of coconut 

water and plant extracts, particularly in treatment M5, yields 

the most optimal outcome in enhancing the number of shoots 

in plant tissue culture compared to other treatments. Previous 

studies have shown that coconut water contains growth 

hormones that can stimulate shoot formation and vegetative 

growth in plants (Maher et al., 2019; Tofiana et al., 2016). 

Additionally, banana extract is also known to increase the 

number of shoots and plant growth in tissue culture, thanks to 

its nutrient content and hormones that support physiological 

processes in plants (Zhang et al., 2014; Karim, 2022). 

The combination of coconut water and plant extracts, as seen 

in treatments M4 and M5, demonstrates a positive synergy in 

enhancing the number of shoots. This aligns with research 

indicating that using nutrient-rich media and growth 

hormones can improve shoot proliferation in tissue culture 

(Kumari et al., 2015; Sharma et al., 2017). Therefore, it can 

be concluded that treatments with a combination of coconut 

water and plant extracts are very effective in increasing the 

number of shoots in tissue culture, which is important for 

mass plant propagation. 

 

3. Number of Roots 

The average number of roots observed and its variance 

are presented in Tables Appendix 5a and 5b. The variance 

shows that the application of various organic supplements has 

a significant effect on the number of roots. 

The use of a combination of coconut water at 100 ml/l 
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with an average of 11.23 roots, followed by the combination 
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100 g/l (M5) with 10.97 roots. Both treatments are marked 
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with the letter "a," indicating that they did not show 

significant differences. The confidence level used in the 

Honest Significant Difference (HSD) test is 0.05, with an 

HSD value of 1.32, indicating significant differences among 

several treatments. The use of a combination of coconut water 

and banana extract in this study showed significant results in 

enhancing root growth. 

The combination of coconut water at 100 ml/l and 

banana extract at 50 g/l (M4) produced an average of 11.23 

roots, while the combination of coconut water at 100 ml/l and 

sweet corn seed extract at 100 g/l (M5) yielded an average of 

10.97 roots. These two treatments did not show significant 

statistical differences, as indicated by the letter "a" in the 

analysis results. This aligns with previous research indicating 

that the use of liquid organic materials, such as coconut water 

and banana extract, can enhance plant growth by providing 

necessary nutrients for root development (Ariyanti, 2023; 

Zanatia et al., 2021). 

The confidence level used in the Honest Significant 

Difference (HSD) test is 0.05, with an HSD value of 1.32. 

This indicates that there are significant differences among 

several treatments, supporting the importance of selecting the 

right nutrient combinations in crop cultivation. Previous 

studies have also shown that the use of liquid organic 

fertilizers, including coconut water, can significantly improve 

plant growth and yield (Puspadewi et al., 2016; Saleh et al., 

2023). Additionally, banana extract has been shown to have 

positive effects on plant growth, both as a nutrient source and 

as a natural growth regulator (Rahayu et al., 2021; Yulianti et 

al., 2016). 

Overall, the results of this study confirm that the 

combination of coconut water and banana extract is an 

effective alternative for enhancing root growth in plants, 

which can be applied in sustainable agricultural practices. 

Further research is needed to explore the mechanisms behind 

the synergistic effects of this combination and to optimize the 

concentrations used in field applications (Hamidah, 2022; 

Ambarwati et al., 2021). 

 

CONCLUSION 

 

This study demonstrates that organic supplements, 

particularly banana extract at 50 g/l and the combination of 

coconut water at 100 ml/l with banana extract, significantly 

enhance the growth of chrysanthemum explants 

(Chrysanthemum sp.) compared to the control. Banana 

extract has proven to be the most effective in increasing 

plantlet height, leaf count, and root development. These 

results support the use of organic supplements to improve the 

efficiency of chrysanthemum propagation through tissue 

culture and contribute to more sustainable horticultural 

production. 

 

CONFLICT OF INTEREST 

 

There is no conflict of interest. 

 

REFERENCES 

 

Abdurhman, A., Mamlić, Z., Dozet, G., Cvijanović, G., 

Đukić, V., Bajagić, M., & Cvijanović, V. (2022). The 

influence of the application of different plant aqueous 

extracts on grain and protein yield in soybean 

production. Journal of Agricultural Sciences Belgrade, 

67(2), 127-137. https://doi.org/10.2298/jas2202127a 

 

Ambarwati, I., Alfian, F., & Dewanti, P. (2021). Respon 

anggrek dendrobium sp., oncidium sp., dan 

phalaenopsis sp. terhadap pemberian empat jenis 

nutrisi organik yang berbeda pada tahap regenerasi 

planlet. Agrikultura, 32(1), 27. 

https://doi.org/10.24198/agrikultura.v32i1.32366 

 

Apriliani, E. (2023). Perbanyakan tanaman Chrysanthemum 

pada kondisi fotoautotropik secara in vitro. Agiotech, 

1(1), 1-9. https://doi.org/10.61761/agiotech.1.1.1-9 

 

Ariyanti, M. (2023). Pengaruh pemberian bahan organik cair 

asal kulit pisang dan air cucian beras terhadap 

pertumbuhan bibit kelapa sawit (elaeis guineensis 

jacq.) di pre-nursery. Jurnal Penelitian Kelapa Sawit, 

31(3), 179-190. 

https://doi.org/10.22302/iopri.jur.jpks.v31i3.251 

 

Arum, D. and Semiarti, E. (2022). &lt;i&gt;in vitro&lt;/i&gt; 

culture of &lt;i&gt;phalaenopsis amabilis&lt;/i&gt; 

(l.) blume orchid for seedling production with banana 

extract supplementation and light treatment for 

&lt;i&gt;ex situ&lt;/i&gt; conservation. Journal of 

Tropical Biodiversity and Biotechnology, 7(3), 70868. 

https://doi.org/10.22146/jtbb.70868 

 

Fahlevi, R., Listiawati, A., & Warganda, W. (2022). Pengaruh 

berbagai kompos limbah kelapa sawit terhadap 

pertumbuhan dan hasil tanaman lobak pada tanah 

overburden. Jurnal Sains Pertanian Equator, 11(4), 

195. https://doi.org/10.26418/jspe.v11i4.58323 

 

Hamidah, U. (2022). Aktivitas antibakteri ekstrak etanol kulit 

pisang raja, pisang ambon, pisang tanduk  terhadap 

bakteri pseudomonas aeruginosa dan klebsiella 

pneumonia. ujp, 99-110. 

https://doi.org/10.23917/ujp.v1i1.130 

 

Islam, M., Islam, M., & Saleh, A. (2016). Effect of banana 

extract on growth and development of protocorm like 

bodies in &lt;i&gt;dendrobium&lt;/i&gt; sp. orchid. 

The Agriculturists, 13(1), 101-108. 

https://doi.org/10.3329/agric.v13i1.26553 

 

Karim, S. (2022). An overview of oil palm cultivation via 

tissue culture technique.. 

https://doi.org/10.5772/intechopen.99198 

 

Kumari, A., Baskaran, P., & Staden, J. (2015). Enhanced hiv‐

1 reverse transcriptase inhibitory and antibacterial 

properties in callus of catha edulis forsk.. 

https://doi.org/10.2298/jas2202127a
https://doi.org/10.24198/agrikultura.v32i1.32366
https://doi.org/10.61761/agiotech.1.1.1-9
https://doi.org/10.22302/iopri.jur.jpks.v31i3.251
https://doi.org/10.22146/jtbb.70868
https://doi.org/10.26418/jspe.v11i4.58323
https://doi.org/10.23917/ujp.v1i1.130
https://doi.org/10.3329/agric.v13i1.26553
https://doi.org/10.5772/intechopen.99198


Agrovigor: Jurnal Agroekoteknologi, 17(2):90–97 (2024)   96 

 

Analysis of the effect of organic supplements on the growth of chrysanthemum explants ... 

Phytotherapy Research, 29(6), 840-843. 

https://doi.org/10.1002/ptr.5318 

 

Maher, M., Nasti, R., Vollbrecht, M., Starker, C., Clark, M., 

& Voytas, D. (2019). Plant gene editing through de 

novo induction of meristems. Nature Biotechnology, 

38(1), 84-89. https://doi.org/10.1038/s41587-019-

0337-2 

 

Mubarok, S., Salimah, A., Farida, F., Rochayat, Y., & Setiati, 

Y. (2013). Pengaruh kombinasi komposisi media 

tanam dan konsentrasi sitokinin terhadap pertumbuhan 

aglaonema. Jurnal Hortikultura, 22(3), 251. 

https://doi.org/10.21082/jhort.v22n3.2012.p251-257 

 

Murgayanti, M., Sumadi, S., & Ramadhanti, F. (2020). 

Multiplikasi tunas kunyit putih (kaempferia rotunda l.) 

pada jenis dan konsentrasi sitokinin secara in vitro. 

Kultivasi, 19(3). 

https://doi.org/10.24198/kultivasi.v19i3.29469 

 

Nofrianinda, V., Yulianti, F., & Agustina, E. (2018). 

Pertumbuhan planlet stroberi (fragaria ananassa d) var. 

dorit pada beberapa variasi media modifikasi in vitro 

di balai penelitian jeruk dan buah subtropika 

(balitjestro). Biotropic the Journal of Tropical 

Biology, 1(1), 32-41. 

https://doi.org/10.29080/biotropic.2017.1.1.32-41 

 

Permatasari, U., Restiani, R., & Prasetyaningsih, A. (2022). 

Pengaruh konsentrasi iaa dan air kelapa terhadap 

pertumbuhan biji anggrek dendrobium phalaenopsis 

secara in vitro. Sciscitatio, 3(2). 

https://doi.org/10.21460/sciscitatio.2022.32.103 

 

Prasayu, T. and Ratnasari, E. (2021). Pengaruh konsentrasi 

hormon paklobutrazol terhadap pertumbuhan biji 

sintetis anggrek tebu (grammatophyllum speciosum) 

secara in vitro. Lenterabio Berkala Ilmiah Biologi, 

10(3), 266-274. 

https://doi.org/10.26740/lenterabio.v10n3.p266-274 

 

Pratiwi, D., Wening, S., & Nazri, E. (2020). Pengaruh waktu 

paparan zat pengatur tumbuh terhadap tingkat 

abnormalitas klon kelapa sawit. Jurnal Penelitian 

Kelapa Sawit, 28(1), 29-40. 

https://doi.org/10.22302/iopri.jur.jpks.v28i1.96 

 

Puspadewi, S., Sutari, W., & Kusumiyati, K. (2016). 

Pengaruh konsentrasi pupuk organik cair (poc) dan 

dosis pupuk n, p, k terhadap pertumbuhan dan hasil 

tanaman jagung manis (zea mays l. var rugosa bonaf) 

kultivar talenta. Kultivasi, 15(3). 

https://doi.org/10.24198/kltv.v15i3.11764 

 

Rahayu, S., Utami, E., & Indraloka, A. (2021). Pengaruh 

ekstrak yeast dan pisang raja terhadap pertumbuhan 

tunas embrio vanda hookeriana rchb.f.. Al-Kauniyah 

Jurnal Biologi, 14(1), 138-151. 

https://doi.org/10.15408/kauniyah.v14i1.16713 

 

Sakinah, F., Purnamaningsih, S., & Yulianah, I. (2023). 

Respon benih cabai (capsicum annum l.) kadaluarsa 

terhadap lama perendaman dan macam zpt alami pada 

viabilitas, vigor dan pertumbuhan bibit.. Produksi 

Tanaman, 011(03), 199-208. 

https://doi.org/10.21776/ub.protan.2022.011.03.07 

 

Saleh, T., Istifadah, N., & Hartati, S. (2023). Pemanfaatan 

limbah padi dan buah kelapa untuk meningkatkan 

pertumbuhan dan hasil tanaman bawang merah. 

Agrikultura, 34(1), 133. 

https://doi.org/10.24198/agrikultura.v34i1.44952 

 

Setiawan, S., Astar, I., & Ponorogo, A. (2021). Pengaruh 

biochar dan npk mutiara terhadap pertumbuhan dan 

hasil tanaman okra (abelmoschus esculenthus l.) pada 

tanah aluvial. Jurnal Teknotan, 15(2), 107. 

https://doi.org/10.24198/jt.vol15n2.7 

 

Sharma, M., Kumari, A., & Mahant, E. (2017). 

Micropropogation and analysis of phytochemical 

profile of tissue culture grown plantago ovata forsk.. 

Asian Journal of Pharmaceutical and Clinical 

Research, 10(4), 202. 

https://doi.org/10.22159/ajpcr.2017.v10i4.16532 

 

Sutoto, S., Suryawati, A., & Lagiman, L. (2021). Application 

of natural plant growth regulator and cow biourine on 

growth and yield of shallot in rainy season (allium 

cepa l.). Agrivet, 27(1), 29. 

https://doi.org/10.31315/agrivet.v27i1.4692 

 

Tofiana, F., Iwo, M., & Kartasasmita, R. (2016). Stigmasterol 

content of artemisia annua l. and the phytosterol 

profile. Asian Journal of Pharmaceutical and Clinical 

Research, 239. 

https://doi.org/10.22159/ajpcr.2016.v9s2.13678 

 

Tuwo, M., Baharuddin, B., Latunra, A., Masniawati, A., & 

Kuswinanti, T. (2021). Pengaruh suplemen organik 

terhadap regenerasi tunas pisang barangan musa 

acuminata colla. secara in vitro. Metamorfosa Journal 

of Biological Sciences, 8(1), 124. 

https://doi.org/10.24843/metamorfosa.2021.v08.i01.p

13 

 

Yulianti, Y., Aisyah, S., & Sukma, D. (2016). Pengaruh bahan 

organik nabati dan hewani terhadap pertumbuhan 

protocorm like bodies phalaenopsis amabilis (l.) 

blume. Jurnal Hortikultura Indonesia, 7(3), 176-186. 

https://doi.org/10.29244/jhi.7.3.176-186 

 

Zanatia, K., Hidayat, C., & Utami, E. (2021). Respons 

tanaman bawang merah terhadap  pemberian pupuk 

organik cair air kelapa dan mikroorganisme lokal 

https://doi.org/10.1002/ptr.5318
https://doi.org/10.1038/s41587-019-0337-2
https://doi.org/10.1038/s41587-019-0337-2
https://doi.org/10.21082/jhort.v22n3.2012.p251-257
https://doi.org/10.24198/kultivasi.v19i3.29469
https://doi.org/10.29080/biotropic.2017.1.1.32-41
https://doi.org/10.21460/sciscitatio.2022.32.103
https://doi.org/10.26740/lenterabio.v10n3.p266-274
https://doi.org/10.22302/iopri.jur.jpks.v28i1.96
https://doi.org/10.24198/kltv.v15i3.11764
https://doi.org/10.15408/kauniyah.v14i1.16713
https://doi.org/10.21776/ub.protan.2022.011.03.07
https://doi.org/10.24198/agrikultura.v34i1.44952
https://doi.org/10.24198/jt.vol15n2.7
https://doi.org/10.22159/ajpcr.2017.v10i4.16532
https://doi.org/10.31315/agrivet.v27i1.4692
https://doi.org/10.22159/ajpcr.2016.v9s2.13678
https://doi.org/10.24843/metamorfosa.2021.v08.i01.p13
https://doi.org/10.24843/metamorfosa.2021.v08.i01.p13
https://doi.org/10.29244/jhi.7.3.176-186


97   Agrovigor: Jurnal Agroekoteknologi, 17(2):90–97 (2024) 

 

©2024 Abdul Haris et al.  

bonggol pisang. Jurnal Pertanian Terpadu, 9(1), 81-94. 

https://doi.org/10.36084/jpt..v9i1.313 

 

Zhang, D., Wang, Z., Wang, N., Gao, Y., Liu, Y., Wu, Y., & 

Liu, B. (2014). Tissue culture-induced heritable 

genomic variation in rice, and their phenotypic 

implications. Plos One, 9(5), e96879. 

https://doi.org/10.1371/journal.pone.0096879

 

https://doi.org/10.36084/jpt..v9i1.313
https://doi.org/10.1371/journal.pone.0096879

