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ABSTRACT 
Stevia is 200-300 times sweeter than sucrose but low in calories, making it a safe alternative 
for individuals with diabetes or obesity. The utilization of stevia has the potential to reduce 
reliance on sugar imports. This research aimed to investigate the influence of different 
growing media on the growth of stevia tip cuttings. This study was conducted from August to 
December 2023 in Cidokom Village, Cisarua District, Bogor Regency, West Java. The method 
used was experimental research using a completely randomized design (CRD) with a single 
factor, which was the composition of the growing media. Six types of growing media were 
used. The research results showed significant differences among the treatment groups of 
growing media on various growth parameters of stevia tip cuttings. Stevia tip cuttings 
planted in soil and manure media showed the best results in cutting height (28.8 ± 2.82 cm) 
42 days after planting. Meanwhile, the combination of solid waste agar, sand, mycorrhiza, 
burnt rice husks, and cocopeat media resulted in the highest number of leaves (22.20 ± 3.20 
leaves) and total fresh weight of stevia tip cuttings, around 1.98 ± 0.33 g at 42 days after 
planting. 

Keywords: mycorrhiza; planting media; vegetative growth  

INTRODUCTION 
Sugar is a vital food commodity, serving as a key raw material for the food and 

beverage industry and a household staple (Lajolo et al., 2021). It significantly contributes 
to the total energy intake for children and adults in many countries (Azaïs-Braesco et al., 
2017). However, domestic sugar production often falls short of national needs, prompting 
some countries to adopt sugar import policies (Sinuraya et al., 2023). 

Sugar-importing countries typically import sugar in the form of raw or refined sugar. 
According to FAO (2023) (the Food and Agriculture Organization), Indonesia ranked as the 
largest importer of raw sugar globally in 2022-2023, importing 5.8 million tons per year, 
followed by China with 4.5 million tons per year and the United States with 3.3 million tons 
per year. Sucrose is the main composition in the manufacture of refined sugar, generally 
consisting of 99% sucrose, which is made from sugar cane (70%) or sugar beet (30%) 
(Arshad et al., 2022). Conversely, a high refined sugar intake is linked to numerous health 
problems and non-communicable diseases, including an increased risk of obesity, 
metabolic disorders, diabetes, cardiovascular disease, cancer, depression, and cognitive 
decline (Gillespie et al., 2023). Planning and strategies are needed to reduce dependence 
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on sugar imports, and alternatives like unrefined sugar cane have generated much interest 
as a healthy substitute due to their nutraceutical properties.  

Stevia, a shrub belonging to the Asteraceae family (Perkasa & Mulyana, 2024), has 
leaves known as “honey leaves” or “sweet leaves” that have been used as an alternative 
natural sweetener and herbal medicine for hundreds of years in South America, 
particularly in Paraguay and Brazil (Peteliuk et al., 2021). The sweet taste of stevia leaves 
comes from the stevioside and rebaudioside A (Reb-A) compounds (Sardar et al., 2022), 
which make stevia 200-300 times sweeter than sucrose (Abayechaw et al., 2023). In 
addition, stevioside is beneficial for a diet low in carbohydrates, aids in digestion, aids in 
weight loss, contains antioxidants, and has a significant role in maintaining normal blood 
pressure (Lahijanian et al., 2023). Stevia is widely grown in many countries, including 
Korea, China, India, Japan, and South America, in response to the growing demands of the 
food, beverage, and pharmaceutical industries for a natural and healthful sweetener 
(Samuel et al., 2018).  

According to Khuluq et al. (2022), a suitable growing environment for stevia in a 
tropical climate is a highland ranging from 700 to 1500 m asl with a temperature of 20-
30˚C. These climatic conditions are very suitable for several regions in Indonesia and 
similar to its native conditions in South America and several countries that develop stevia, 
such as Korea, China, India, and Japan, so stevia cultivation has the potential to be 
developed in Indonesia. In Indonesia, stevia cultivation is currently well-developed in 
North Tapanuli, Bogor, Cianjur, Sukabumi, and Garut. Based on its potential and benefits, 
the production of stevia for market supply needs to be increased. While stevia can be 
propagated generatively using seeds, this method is challenging due to the low germination 
rate of stevia seeds (Manohar et al., 2022). Vegetative propagation using tip cuttings is a 
viable alternative (Castañeda-Saucedo et al., 2020). Tip cuttings have several advantages, 
including producing uniform-sized plantlets in a short time. The success of plant 
propagation using tip cuttings is partly determined by root formation. 

The use of planting media is one way to stimulate root formation and development. 
Solid waste from seaweed agar extraction contains micronutrients Cu (4.80 ppm), Fe (0.24 
ppm), Zn (8.42 ppm), Mn (57.58 ppm), B (32.32 ppm), as well as the macronutrients N 
(0.20%), P (0.12%), K (0.17%), C-organic (10.96%), Na (0.66%), Ca (0.61%), Mg (0.09%), 
CEC (13.5 me/100 g), and N/C ratio of 54:7. Solid waste also contained growth hormones 
consisting of auxins (191 ppm), gibberellin/GA3 (509.5 ppm), cytokinin-kinetin (244.5 
ppm), and cytokinin-zeatin (70.5 ppm) (Basmal, Munifah, et al., 2019). According to 
Basmal, Henrida, et al. (2019), Indonesia produces approximately 29.088 tons of solid 
waste agar per year from processing seaweed-based agar (Gracilaria sp. and Cottoni sp.). 
To date, this waste has not been optimally utilized. Therefore, utilizing solid waste agar as 
a growing medium can reduce pollution risk and provide added value to the community.  

Based on the nutrient content and potential contained in solid waste from seaweed 
agar as a growing medium, it encourages researchers to describe the effect of the 
composition of growing media and seaweed agar solid waste on plant growth, especially 
stevia. The results of this research are expected to lead to the application of the principle 
of zero waste industry, which is beneficial to the environment and society. 

MATERIALS AND METHODS 

Research site 
This research was conducted from August to December 2023. The study was carried 

out in a greenhouse located in Cidokom Village, Cisarua District, Bogor Regency, West Java, 
Indonesia. 

Preparation of growing media 
The composition of the growing media solid waste agar consisted of 87% dried solid 

waste agar from seaweeds Gracilaria sp., 10% Sargassum sp., 1% fish meal, 1% molasses 
or sugarcane syrup, and 1% hydrogel. The solid waste agar was sun-dried until it became 
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dry, then mixed with dried Sargassum sp., fish meal, hydrogel, molasses, and 630 ml 
functional soil microbes at a concentration of 20%. The microbial composition includes 
Bacillus sp., Pseudomonas sp., Tricodherma sp., Azotobacter sp., Azospirillum sp., and P-
solubilizing microbes. 

On the other hand, the method used was experimental research with a completely 
randomized design (CRD) with a single factor, which was the composition of the growing 
media. The planting media consisted of 6 types of media combinations, including (1) sand; 
(2) soil and manure; (3) burnt rice husk and mycorrhiza; (4) solid waste agar, sand, burnt 
rice husks, and cocopeat; (5) solid waste agar, sand, mycorrhiza, burnt rice husks, and 
cocopeat; and (6) solid waste agar, sand, mycorrhiza, and burnt rice husks (Table 1). 
Cocopeat was steamed for 1-2 hours to reduce tannin levels that can inhibit plant growth. 
The sand was sieved with a 1.4 cm wire mesh to obtain a relatively homogeneous size. Each 
media mixture from each treatment was put into black plastic pots measuring 7 cm in 
height, 6 cm in bottom diameter, and 8 cm in top diameter.   

Table 1.  Composition of growing media and solid waste agar used. 

Treatment 

Composition of growing media (%) 
Solid 
waste 
agar 

Sand Mycorrhiza Cocopeat 
Burn 
rice 

husk 
Soil Manure 

Sand - 100 - - - - - 
Soil and manure -  - - - 65 35 
Burnt rice husks and mycorrhiza - - 90 - 10 - - 
Solid waste agar, sand, burnt rice husks, and cocopeat 50 40 - 9 1 - - 
Solid waste agar, sand, mycorrhiza, burnt rice husks,  
and cocopeat 34 27 32 6 1 - - 

Solid waste agar, sand, mycorrhiza, and burnt rice husks 34 27 32 - 7 - - 
 

Preparation of tip cuttings 
Cuttings were taken from the tips of 2-week-old stevia plants with a height of 5-8 cm 

(at least 3-4 nodes). The parent plants used for the tip cuttings were not in the flowering 
phase. The base of the cuttings was soaked in IBA and BAP solutions, each at a 
concentration of 10 ppm, for approximately 60 minutes. 

Planting of cuttings 
Cuttings were planted in the morning, around 7:00-9:00 AM Western Indonesia Time 

(WIT/UTC+7). Before planting, holes 2-3 cm deep were made in the media using 
chopsticks. After the cuttings were inserted into the holes, the holes were closed by 
pressing the media around the cuttings to ensure they stood upright. The planted cuttings 
were placed into pots and covered with ultra-violet plastic. 

Maintenance  
Watering was adjusted to the condition of the media and could be done twice a day, in 

the morning from 06:00-07:00 AM WIT and the afternoon from 4:00-5:00 PM. Meanwhile, 
weeding was performed by pulling out weeds around the planting media. 

 
Harvesting 

Harvesting plants for fresh weight measurement was done 42 days after planting 
(DAP). The harvesting was carried out by removing the growing media from the pots and 
then cleaning the roots from the planting media using running water to avoid damaging the 
roots. 
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Observation of growth parameters  
The observed data included plant height, number of leaves, and fresh weight of the 

plants. The fresh weight of stevia tip cuttings was observed for three parameters, including 
leaf weight, stem weight, and total plant weight. 
Data analysis 

Quantitative data, including the percentage of live cuttings, plant height, number of 
leaves, fresh weight of leaves, fresh weight of stems, and fresh weight of the entire plant, 
were tested for normality using the Shapiro-Wilk method. If the obtained data were 
normally distributed, each parameter was analyzed using one-way analysis of variance 
(ANOVA) with the assistance of the Statistical Program for Social Science (SPSS) version 23 
software to determine if there were differences in plant responses among treatment 
groups. If the analysis of variance showed significant differences, Duncan’s multiple range 
test (DMRT) at a 5% error level was used to determine differences between treatment 
groups. However, if the data were not normally distributed, a non-parametric test using the 
Kruskal-Wallis Test was conducted. 

Meanwhile, the plant survival percentage was obtained using the following formula: 

𝑆𝑆𝑆𝑆 =  
𝑇𝑇𝑡𝑡
𝑇𝑇𝑜𝑜
𝑥𝑥 100% 

in which survival rate = plant survival percentage (%), Tt = number of live cuttings at the 
end of the observation, and To = number of cuttings at the beginning of the observation.  

RESULTS AND DISCUSSION 

Percentage of live cuttings 
The treatment of planting media significantly affected the percentage of live cuttings 

on stevia tip cuttings. Based on Table 2, tip cuttings grown in solid waste agar, sand, 
mycorrhiza, and burnt rice husks produced the highest percentage of live cuttings 
throughout the entire observation period, with a percentage of 95±0.50% at 42 DAP. On 
the contrary, a mixture of soil and manure is less appropriate for vegetative propagation in 
stevia through tip cuttings due to the lowest live cutting shown on the last observation 
period (42 DAP) with a percentage of 45±0.47% (Table 2). 

Table 2. Percentage of live tip cuttings in stevia treated with planting media.  

Treatment Percentage of live cuttings in stevia (%) 
14 DAP 28 DAP 42 DAP 

Sand 100±0.00   90±20.00b  90±0.25bc 
Soil and manure 100±0.00   60±16.32a 45±0.47a 
Burnt rice husks and mycorrhiza  95±10.0    80±23.09ab   75±1.44abc 
Solid waste agar, sand, burnt rice husks, and cocopeat 100±0.00   90±11.54b  80±0.95bc 
Solid waste agar, sand, mycorrhiza, burnt rice husks, and cocopeat 100±0.00 100±0.00b  85±0.57bc 
Solid waste agar, sand, mycorrhiza, and burnt rice husks 100±0.00 100±0.00b 95±0.50c 
Note: Numbers followed by the same letter in each column indicate no significant difference based on the DMRT at the significance 
level (α) = 5%. 

The highest percentage of living cuttings was dominated by a mixture of sand and 
solid waste agar (Table 2). According to (El Haddadi et al., 2022), the characteristics of good 
growing media possess physical and chemical properties that can physically support 
plants. Zhou et al. (2022) stated that the number of plant roots is influenced by soil density 
as the growing medium. The higher the soil density, the fewer the number of roots. Adding 
sand to the solid agar waste media mixture can reduce the media’s density. With more gaps 
or pores in the growing media, roots can grow better as they do not need to exert more 
effort to penetrate the soil than growing in dense media. This is also supported by the 
research of Abuarab et al. (2019), which found that reduced root permeability results from 
low oxygen levels and inadequate root aeration, which impact how well plant roots absorb 
water, especially in intolerant species. 
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The growing media mixture with a sandy texture has good aeration (air availability) 
and drainage, and the sufficient weight of the sand makes it easier for the cuttings to stand 
upright (Freschet et al., 2021) and allows roots to grow in all directions, helping the plants 
achieve optimal growth. 

The low percentage of living cuttings in the soil and manure mixture media is 
suspected to be due to the density level of the topsoil used. Dense topsoil tends to result in 
poor aeration, preventing the stevia shoot cuttings’ roots from developing optimally. 
According to Kitila et al. (2022), topsoil and manure planting media produced a smaller 
number of roots, as much as 8.83 roots, compared to the treatment of topsoil, manure, and 
sand planting media, which produced a total of 10.43 roots on stem cuttings of chaya plants 
(Cnidoscolus aconitifolius McVaugh).  

Dense media cause low porosity and oxygen content, which in turn inhibits root 
growth. Other research indicates that the initiation of secondary roots increases with 
higher soil air porosity due to increased oxygen availability (Giuliani et al., 2024). 

Plant height 
The treatment of planting media also significantly affected the height of stevia tip 

cuttings. Table 3 shows that tip cuttings planted in a sand medium produced the highest 
cutting height at 14 DAP, although it was not significantly different from other treatment 
groups. At 28 DAP, the height of cuttings grown in sand media also produced the highest 
height of cuttings (19.25±0.89 cm). However, it was significantly different from the other 
five treatment groups. The different results were obtained at 42 DAP, in which the tip 
cuttings treated with soil and manure produced the highest cuttings height (28.8±2.82 cm) 
that was significantly different and higher than the cuttings treated with a mixture of solid 
waste agar, sand, burnt rice husks, and cocopeat (19.47±3.25 cm) as well as a mixture of 
solid waste agar, sand, mycorrhiza, and burnt rice husk (22.75±3.22 cm). 

Table 3. The average height of stevia tip cuttings in the treatment of planting media.  

Treatment Height of stevia tip cuttings (cm) 
14 DAP 28 DAP 42 DAP 

Sand 12.78±1.91 19.25±0.89c  26.50±2.29bc 
Soil and manure 11.34±0.31 12.94±0.90a  28.00±1.02c 
Burnt rice husks and mycorrhiza 10.79±1.98 16.01±1.99b  26.20±3.15bc 
Solid waste agar, sand, burnt rice husks, and cocopeat 10.51±2.57 11.82±0.40a  19.47±3.25a 
Solid waste agar, sand, mycorrhiza, burnt rice husks, and cocopeat 12.10±0.37  14.14±1.26ab  26.15±1.45bc 
Solid waste agar, sand, mycorrhiza, and burnt rice husks 11.23±1.70  14.33±2.39ab  22.75±3.22ab 
Note: Numbers followed by the same letter in each column indicate no significant difference based on the DMRT at the significance 
level (α) = 5%. 

The difference in plant height on sand planting media, which was higher at 28 DAP 
but became the lowest at 42 DAP, was thought to be due to good aeration at the beginning 
of growth. Sand planting media had a high porosity, providing good aeration for plant roots. 
In the early stages of growth 28 DAP, roots got enough oxygen, which promoted rapid 
growth in the short term. This caused plants on sand media to grow faster than other media 
that may be denser or less porous. However, as plants grow, sand has a very low water and 
nutrient retention capacity. Hence, sand cannot store nutrients well. Plants grown in sand 
media experienced nutrient deficiencies more quickly, causing plant growth to be stunted 
at 42 DAP. Oxygen in the growth medium plays a critical role, as it determines the root 
orientation and the metabolic state of the root. The availability of oxygen at the radical level 
is fundamental for the optimal development of plants since it is required in different 
priority metabolic processes such as carbohydrate metabolism, nitrate reduction, and 
symbiotic nitrogen fixation (Roblero et al., 2020). 

Based on the observation results at 42 DAP, the stevia tip cuttings grown in soil and 
manure media showed the greatest height among all treatment groups (Table 2). Manure 
contains nitrogen (N), phosphate (P), and potassium (K) (Aronsson et al., 2022). According 
to Wiser & Blom (2016), plant height is influenced by the P-nutrient needed by plants for 
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forming new cells in growing tissues and strengthening the stem. The P-nutrient in the 
planting media is essential in supporting the availability of phosphorus (P2O5) levels to 
support reproduction. The deficiency of P-element can inhibit the formation of plant 
organs. Based on the results of research conducted by Li et al. (2020), a low phosphorus 
nutrient content can reduce plant height, number of leaves, and leaf area of Gossypium 
hirsutum L. The P-element content in manure is approximately 1.75% (Rehman et al., 
2020), 1.63% higher than the solid waste agar media, which has a P content of 0.12% 
(Basmal, Henrida, et al., 2019).  

According to research by (Zaman et al., 2017), applying cow manure was found to 
significantly increase the total N, available P, exchangeable K, Ca, Mg, available S, Zn, and B 
contents in soils as well as the biomass yield of stevia when compared to the control. In 
both soils, the amount of cow manure applied was increased to its highest level. 

Number of leaves 
The treatment of planting media significantly affected the number of leaves on stevia 

tip cuttings. Based on Table 4, tip cuttings grown in sand planting medium had the highest 
number of leaves (16.25±0.61 leaves) at 14 DAP and it was significantly different from all 
other media compositions. At 28 DAP, the number of leaves of stevia tip cuttings treated 
with sand media (19.25±1.45 leaves) was significantly different and had more leaves than 
cuttings treated with other three media compositions, including (1) burnt rice husk and 
mycorrhiza; (2) solid waste agar, sand, burnt rice husks, and cocopeat; as well as (3) solid 
waste agar, sand, mycorrhiza, and burnt rice husks.  

The different results were obtained at 42 DAP, in which tip cuttings grown in solid 
waste agar, sand, mycorrhiza, burnt rice husks, and cocopeat media had the highest 
number of leaves (22.20±3.20 leaves) were significantly different and had more leaves than 
cuttings treated with other two media compositions, including (1) burnt rice husks and 
mycorrhiza; and (2) solid waste agar, sand, burnt rice husks, and cocopeat. 

Table 4. The average number of leaves stevia tip cuttings in the treatment of planting media.  

Treatment Number of leaves stevia tip cuttings 
14 DAP 28 DAP 42 DAP 

Sand  16.25±0.61b 18.65±1.66b  21.22±1.95bc 
Soil and manure  12.35±0.78a  17.30±0.30ab  21.00±1.05bc 
Burnt rice husks and mycorrhiza  12.80±1.75a 15.15±3.04a  18.16±2.88ab 
Solid waste agar, sand, burnt rice husks, and cocopeat  12.92±2.42a 14.17±3.54a  15.25±5.05a 
Solid waste agar, sand, mycorrhiza, burnt rice husks, and cocopeat  12.37±1.82a  17.70±0.93ab  22.20±3.20c 
Solid waste agar, sand, mycorrhiza, and burnt rice husks  12.95±1.44a 14.30±3.10a  21.08±3.38bc 
Note: Numbers followed by the same letter in each column indicate no significant difference based on the DMRT at the significance 
level (α) = 5%. 

The number of leaves in the sand treatment produced optimal growth at 14 DAP and 
28 DAP compared to other treatments, presumably because sand had a high porosity, 
allowing the roots to get maximum oxygen. This condition supported rapid vegetative 
growth, including leaf formation, because sufficient oxygen helps root respiration and 
increases water absorption and dissolved nutrients. As a result, plants grown in sand may 
form leaves faster in the early phase. According to Roosta (2024), the presence of oxygen 
in the growth medium is essential for root development and the overall metabolic 
processes of plants. However, the highest oxygen levels increase vegetative growth, 
including the number of leaves on the plant. However, at 42 DAP, plants grew over time 
and needed more nutrients and water to maintain and form new organs such as leaves. 
Sand has a very low ability to retain nutrients and water, so when initial nutrient reserves 
are depleted, plants lack essential nutrients such as nitrogen, which is important for leaf 
formation. 

Solid waste agar, sand, mycorrhiza, burnt rice husks, and cocopeat gave the best 
results in increasing the number of leaves of stevia tip cuttings (Table 4). Solid waste agar, 
sand, mycorrhiza, burnt rice husks, and cocopeat contain macronutrients and 
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micronutrients that plants need to grow optimally. The N-nutrient is needed in forming 
vegetative parts of plants and the process of photosynthesis (Zayed et al., 2023); the more 
leaves there are, the more the photosynthesis process increases, and the higher the 
photosynthate is produced. Nitrogen content in the growing media can support the growth 
of apical branches, the number of leaves that appear on plants, the total area and the 
number of leaves increase (Fauzi et al., 2024). 

Adding functional soil microbes, such as Azetobacter sp. and Azospirillum sp., to 
treatments with solid agar waste, sand, mycorrhiza, burnt husks, and cocopeat enhances 
plant growth. The total nitrogen content found in solid waste agar ranges between 0.15-
0.23% (Basmal, Munifah, et al., 2019). These test results do not meet the quality standards 
according to SNI 2803:2010, which stipulates that the minimum total nitrogen content in 
solid NPK fertilizer samples should be 8%. Nitrogen compounds in plants are needed for 
the formation of amino acids into proteins, chlorophyll formation, and to stimulate shoot 
formation and the development of stems and leaves during the vegetative phase (Barita et 
al., 2018). 

According to (Widawati & Suliasih, 2019), functional nitrogen-fixing microbes, such 
as Azotobacter sp. and Azospirillum sp., can increase nitrogen content in plants. Azotobacter 
sp. has been utilized as a biofertilizer that functions as a producer of exopolysaccharides, 
which can play a role in enhancing nitrogen absorption (Sumbul et al., 2020). Additionally, 
the nitrogen fixed by Azospirillum sp. will be converted into a network, which then, through 
decomposition, ammonification, and nitrification, will change into an available N form so 
plants can absorb it. Besides fixing free-N, Azospirillum sp. can also produce growth 
hormones in the form of auxins, cytokinin, and gibberellins (Yasuda et al., 2022). 

Fresh weight 
The results of Duncan’s analysis indicated that the combination of solid waste agar, 

sand, mycorrhiza, burnt rice husks, and cocopeat produced the highest fresh weight of 
leaves and total fresh weight of the entire plant compared to all other treatments, 
0.78±0.13 g and 1.98±0.33 g, respectively. Meanwhile, the combination of solid waste agar, 
sand, burnt rice husks, and cocopeat produced the highest fresh weight of stem with an 
average value of 0.70±0.20 g, which is significantly different from soil and manure 
(0.45±0.16 g) as well as sand (0.34±0.12 g). 

The level of plant metabolic accumulation is determined by the fresh weight of the 
plant. A high plant fresh weight indicates an optimal plant growth rate and results in 
biomass accumulation, which is important for obtaining optimal quality plants in the 
nursery (Gallegos-Cedillo et al., 2021). Plant weight obtained in this study showed that 
solid waste agar, sand, mycorrhiza, burnt rice husks, and cocopeat were the most optimal 
treatment combination to increase the fresh weight of leaves (Table 5), where stevia 
economic value can be calculated based on fresh weight of leaves. This optimal results on 
wet weight of stevia leaves grown in solid waste agar, sand, mycorrhiza, burnt rice husks, 
and cocopeat is assumed because solid waste agar has hydrocolloid characteristic in which 
plant fresh weight is influenced by the water content contained in plant tissue (Diop et al., 
2022). However, an increase in the plant's fresh weight does not necessarily correlate with 
an increase in sugar content, so the measurement of sugar content should be conducted 
after all. 

In addition, the increase in wet weight was also supported by the nutrient content of 
solid waste agar. Based on the mineral analysis of seaweed agar solid waste conducted by 
Basmal, Henrida, et al. (2019) solid waste agar contains a variety of macronutrients needed 
by plants, including N, P, K, C-organic, Na, Ca, Mg, CEC, and an N/C ratio of 54:7. According 
to (Huang et al., 2021), Ca, Mg, and K function as supporters in the growth of leaf shoots.  
Magnesium is an essential component of chlorophyll and is required for phloem loading 
and photo-assimilate transport to sink organs, seeds, roots, and fruits (Sardiana et al., 
2022). In plants, when K nutrient deficiency will cause a reduction in leaf number and leaf 
size (Hasanuzzaman et al., 2018). 
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Table 5. Average fresh weight of stevia tip cuttings in various planting media treatments. 

Treatment Fresh weight (g) 
Leaves Stem Total 

Sand  0.29±0.02a  0.34±0.12a 1.06±0.31a 
Soil and manure  0.54±0.13bc  0.45±0.16ab 1.60±0.21b 
Burnt rice husks and mycorrhiza  0.50±1.16ab  0.50±0.08abc 1.62±0.34b 
Solid waste agar, sand, burnt rice husks, and cocopeat  0.68±0.14bcd  0.70±0.20c 1.74±0.07b 
Solid waste agar, sand, mycorrhiza, burnt rice husks, and cocopeat  0.78±0.13d  0.65±0.12bc 1.98±0.33b 
Solid waste agar, sand, mycorrhiza, and burnt rice husks  0.75±0.18cd  0.63±0.04bc 1.90±0.35b 
Note: Numbers followed by the same letter in each column indicate no significant difference based on the DMRT at the significance 
level (α) = 5%. 

CONCLUSIONS 
Based on the research results, it can be concluded that stevia cuttings planted in soil 

and manure medium provided the best results in cutting height (28.8±2.82 cm) and the 
number of leaves (28.81±2.82 leaves) 42 days after planting (DAP). Moreover, the best 
combination of agar solid waste, sand, mycorrhiza, burnt husk, and cocopeat gave the 
highest number of leaves (22.20±3.20 leaves) and fresh weight of stevia cuttings, which 
was approximately 1.98±0.33 g at 42 DAP, where stevia economic value can be calculated 
based on fresh weight of leaves. 
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