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Abstract 

This study aimed to evaluate the effects of various paitan compost (Tithonia diversifolia) 

dosages on the growth and biomass of robusta coffee (Coffea canephora L.) seedlings 

and to determine the most effective dosage during the nursery phase. The research 

was conducted from March to June 2026 at the experimental farm of Payakumbuh 

State Agricultural Polytechnic, West Sumatra. The study employed a completely 

randomized design with five treatments of paitan compost dosages, namely 0, 100, 

120, 140, and 160 g/polybag, each replicated five times. The parameters observed 

included seedling height, number of leaves, leaf length, leaf width, leaf area, fresh 

weight, and dry weight. The results showed that paitan compost significantly affected 

the number of leaves, leaf length, and fresh weight of seedlings, but did not 

significantly affect seedling height, leaf width, and dry weight. The highest number of 

leaves was obtained at the dosage of 120 g/polybag (10.07 leaves), while the highest 

leaf length and estimated leaf area were obtained at the dosage of 140 g/polybag, 

reaching 17.21 cm and 76.20 cm², respectively. The highest fresh weight (1.83 g) and 

dry weight (0.7440 g) were obtained at the dosage of 100 g/polybag. Dosages of 120–

140 g/polybag tended to enhance vegetative growth, whereas 100 g/polybag was more 

effective at increasing seedling biomass. Based on biomass parameters as indicators of 

seedling quality, the dosage of 100 g/polybag is recommended for robusta coffee 

nurseries. Paitan compost has the potential to be utilized as an organic nutrient source 

to support the sustainable growth of robusta coffee seedlings. 
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Introduction 

Robusta coffee (Coffea canephora L.) is an important plantation commodity that serves as 

a source of income for farmers and an export commodity for Indonesia. Based on data 

from the Central Bureau of Statistics, Indonesian coffee production in 2023 reached 

758,725 tons, while coffee production in West Sumatra Province reached 13,623 tons 
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(Badan Pusat Statistik, 2023; Badan Pusat Statistik West Sumatra, 2024). Despite its 

important economic role, coffee productivity at the farm level remains relatively low 

compared to the potential yield. This low productivity is influenced by various factors, 

including the quality of planting material, nutrient management, and the cultivation 

techniques used. Among these factors, seedling quality is a crucial aspect, as it affects 

early growth and the plant's adaptability after transplanting to the field. 

Seedling quality is one of the factors determining the success of coffee cultivation 

because it influences the plant's ability to adapt and grow after being transplanted to 

the field. Seedlings with good shoot growth and root systems generally exhibit higher 

vigor, thus supporting optimal early plant growth (Gebisa, 2022). Seedling quality is 

strongly influenced by nutrient availability in the growing media during the nursery 

phase. Currently, nutrient requirements are generally met through inorganic fertilizers. 

However, continuous use of inorganic fertilizers without balancing them with organic 

matter can degrade soil quality, reduce soil biological activity, and decrease nutrient 

cycling efficiency (Brady & Weil, 2017; Lazcano et al., 2013). Conversely, the addition of 

organic matter can improve soil physical, chemical, and biological properties, thereby 

increasing nutrient availability and supporting sustainable plant growth (Jin et al., 

2022). Therefore, alternative nutrient sources are needed that not only provide 

nutrients but also improve the quality of the growing media to support the growth of 

coffee seedlings. 

One organic material with great potential for use is paitan (Tithonia diversifolia). This 

plant, commonly found as a weed, has a relatively high nutrient content, namely 

nitrogen (3.1–5.5%), phosphorus (0.2–0.55%), and potassium (2.5–5.5%) (Jama et al., 

2000). This relatively complete nutrient content makes paitan potentially useful as an 

organic nutrient source that can support plant growth while improving the quality of 

the growing media. In addition to providing nutrients, paitan compost has been 

reported to increase soil organic matter content and cation exchange capacity, and to 

improve the physical, chemical, and biological properties of the soil (Aryani et al., 2019; 

Hakim et al., 2012). Improving growing media quality by adding organic matter 

increases soil organic carbon content, nitrogen and phosphorus availability, and soil 

fertility, thereby supporting optimal plant growth (Zhao et al., 2021). 

Previous studies have demonstrated that compost application enhances coffee 

seedling growth by improving the quality of the growing media and nutrient 

availability. Bismantara et al. (2022) reported that coffee husk compost enriched with 

biochar improved vegetative growth and biomass of arabica coffee seedlings. Similarly, 

Sery et al. (2025) found that compost derived from coffee pulp and husk residues 

increased vegetative growth, fresh weight, and dry weight of robusta coffee seedlings. 

Specifically, Ridwan et al. (2025) reported that T. diversifolia compost improved growth, 

biomass accumulation, and the chemical properties of the growing media of arabica 

coffee seedlings. The effectiveness of compost, however, depends not only on the type 

of organic material but also on the application rate. Appropriate compost rates improve 

nutrient availability and plant growth, whereas insufficient or excessive rates may not 

produce optimal responses (Lazcano et al., 2013; Zhao et al., 2021). In robust coffee 

seedlings (Nurdin et al., 2025), different application rates of paitan compost resulted in 

distinct growth responses, indicating that determining an appropriate compost rate is 

essential for maximizing seedling performance. 

Although previous studies have demonstrated the potential of compost, including 

paitan compost, to improve coffee seedling growth, information regarding the 
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effectiveness of different application rates of T. diversifolia compost on robusta coffee 

seedlings remains limited. Most previous studies focused on arabica coffee, evaluated 

other organic materials, or applied paitan as liquid organic fertilizer. Moreover, studies 

evaluating the relationship between vegetative growth and biomass accumulation 

under different paitan compost rates in robusta coffee seedlings are still scarce. 

Therefore, this study was conducted to evaluate the effects of different application rates 

of T. diversifolia compost on the growth and biomass of robusta coffee seedlings and to 

determine the optimum compost rate during the nursery stage. 

 

Methods 

Time and place of research 

The research was conducted from March to June 2026 at the Experimental Farm of 

Payakumbuh State Agricultural Polytechnic, Harau District, Lima Puluh Kota Regency, 

West Sumatra Province, Indonesia. 

Materials and tools 

The materials used included robusta coffee seedlings at the kepelan phase, 2 months old, 

paitan compost, subsoil, and 20 × 25 cm polybags. Tools included hoes, sieves, 

measuring tapes, rulers, analytical balances, watering cans, buckets, ovens, and hand 

sprayers. 

Experimental design 

The study used a completely randomized design consisting of five treatments and five 

replications. The treatments tested were the application of paitan compost at dosages: 

P0 = without paitan compost (control), P1 = 100 g/polybag, P2 = 120 g/polybag, P3 = 140 

g/polybag, and P4 = 160 g/polybag. Each experimental unit consisted of five plants, for 

a total of 125 seedlings.  

Research implementation 

The growing media consisted of subsoil weighing 2.1 kg/polybag, mixed with paitan 

compost according to the treatment dosage until homogeneous, then placed in 

polybags and incubated for 1 week before planting. Robusta coffee seedlings aged 2 

months (kepelan) with uniform growth were selected and planted, 1 seedling per 

polybag, in the prepared media. 

Plant maintenance included watering twice daily (morning and afternoon) 

according to field conditions, manual weed control, and disease control with Anvil 50 

SC fungicide at 2 ml/L water, applied every 2 weeks. During the study, no inorganic 

fertilizer was applied so that seedling growth was entirely influenced by the 

availability of nutrients from the growing media and the paitan compost applied. 

Observation parameters 

The parameters observed included seedling height (cm), number of leaves (leaves), leaf 

length (cm), leaf width (cm), leaf area (cm²), fresh weight of seedlings (g), and dry 

weight of seedlings (g). Observations of seedling height, number of leaves, leaf length, 

and leaf width were conducted every two weeks (2, 4, 6, 8, 10, and 12 weeks after 

planting/WAP), starting from 2 weeks after planting until 12 weeks after planting. 

Fresh and dry weights of seedlings were measured at the end of the study (12 WAP). 

Seedling height was measured from the soil surface to the highest growing point 
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using a measuring tape. The number of leaves was counted based on fully expanded 

leaves. Leaf length was measured on fully developed leaves from the base to the tip of 

the leaf blade, while leaf width was measured at the widest part of the leaf blade. Leaf 

area was calculated using the Montgomery formula approach (LA = L × W × k), where 

LA is leaf area, L is leaf length, W is leaf width, and k is the leaf constant (Montgomery, 

1911; Ardana et al., 2025). Based on the study of Ardana et al. (2025), the leaf constant 

value (k) for robusta coffee is 0.701, which was obtained through digital image 

processing with high accuracy (R² = 0.9953; RMSE = 2.207; NRMSE = 0.013; NSE = 0.995; 

Willmott index d = 0.999). Fresh weight of seedlings was determined by weighing all 

plant parts (roots, stems, and leaves) after cleaning them of residual growing media 

using an analytical balance. Dry weight of seedlings was obtained after the plant 

samples were dried in an oven at 70°C for 48 hours until a constant weight was 

reached, then weighed using an analytical balance. The sample plants observed were 

three per experimental unit, selected at random. 

Data analysis 

The observation data were analyzed using analysis of variance (ANOVA) at the 5% 

significance level. Where significant differences were detected, means were compared 

using Duncan’s New Multiple Range Test (DNMRT) at the 5% level to determine 

differences between treatments.  
 

Results and discussion 

Seedling height 

The analysis of variance showed that the application of paitan compost did not 

significantly affect the height of robusta coffee seedlings at 12 WAP. Nevertheless, there 

was a tendency toward increased seedling height at several paitan compost dosages 

compared to the control. The highest seedling height was obtained at the dosage of 140 

g/polybag (23.06 cm), while the lowest seedling height was in the control (17.58 cm) 

(Table 1). The pattern of seedling height growth during the observation period is 

shown in Figure 1, which indicates that each treatment increased in height over time, 

although growth rates differed between treatments. Relatively, the 140 g/polybag 

Table 1 

Average height of robusta coffee seedlings at 12 WAP. Values in the column indicate no significant difference based on the F 

test at the 5% level. Values in the column are not significantly different according to the F-test at the 5% significance level. CV = 

coefficient of variation. 

Treatment Dosage (g/polybag) Seedling height (cm) 

P0 0 17.58 

P1 100 21.93 

P2 120 18.65 

P3 140 23.06 

P4 160 17.91 

CV   27.18% 
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treatment produced seedling height approximately 31.17% higher than the control. 

However, this increase was not consistent enough to produce statistically significant 

differences.  

The lack of a significant effect indicates that applying paitan compost has not 

consistently increased seedling height growth during the study period. This condition 

is thought to be related to the characteristics of organic fertilizers, which require 

decomposition and mineralization processes before nutrients become available in 

forms that plants can absorb. The release of nutrients from compost occurs gradually, 

so plant growth responses to compost application generally take longer than those to 

quick-release fertilizers (Lazcano et al., 2013; Zhao et al., 2021). 

In addition to being influenced by nutrient availability, the growth response in 

seedling height is also influenced by the physiological characteristics of coffee as a 

perennial crop. During the nursery phase, coffee plants tend to allocate most of their 

photosynthates to root system formation and strengthening, leaf development, and 

structural tissue formation before allocating them more intensively to stem elongation. 

This biomass allocation pattern causes plant height growth to occur relatively 

gradually, so responses to fertilization treatments are not always clearly visible within 

a relatively short observation period (DaMatta et al., 2007; Lambers & Oliveira, 2019). 

These conditions can explain why the increase in seedling height in this study did not 

align with the increase in the applied paitan compost dosage. 

The results of this study are consistent with those of Nurdin et al. (2025), who 

reported that applying paitan compost did not significantly affect the height of robusta 

coffee seedlings. Similar findings were also reported by Ridwan et al. (2025) on arabica 

coffee seedlings, where the effect of paitan compost on plant height was not yet clearly 

visible in the early growth phase. The similarity of these results indicates that seedling 

height is not the most responsive parameter in evaluating the effect of paitan compost 

in the coffee nursery phase. This condition was also observed in this study, where the 

plant response to paitan compost application was first reflected in leaf number and leaf 

length, rather than in seedling height. This indicates that improvements in growing 

Figure 1 

Growth of robusta coffee seedling height at various dosages of paitan compost during 12 weeks after planting (WAP). P0 = 0 g/

polybag, P1 = 100 g/polybag, P2 = 120 g/polybag, P3 = 140 g/polybag, and P4 = 160 g/polybag. 
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media conditions and increased nutrient availability in the early growth phase are 

more utilized for the formation and development of photosynthetic organs before 

being used for stem elongation. 

Although not significantly different, the tendency for increased seedling height at 

dosages of 100–140 g/polybag indicates that paitan compost has the potential to 

improve growing media conditions and support the vegetative growth of robusta 

coffee seedlings. However, the high coefficient of variation (27.18%) indicates 

considerable growth variation among seedlings, so differences between treatments 

have not been statistically detectable. Therefore, the effect of paitan compost on the 

growth of robusta coffee seedling height is thought to require a longer observation 

period to better observe plant responses. With increasing plant age and the ongoing 

mineralization of compost, available nutrients are expected to increasingly support 

vegetative growth, including stem elongation in robusta coffee seedlings. 

Number of leaves 

The analysis of variance showed that the application of paitan compost significantly 

affected the number of leaves of robusta coffee seedlings at 12 WAP (Table 2). The 120 

g/polybag treatment produced the highest number of leaves (10.07 leaves), which was 

not significantly different from the 140 g/polybag treatment (10.00 leaves), but was 

significantly different from the control, which only produced 8.34 leaves. Meanwhile, 

increasing the dosage to 160 g/polybag reduced the number of leaves to 9.20. The 

relatively low coefficient of variation (5.95%) indicates that the observation data were 

quite homogeneous, allowing differences between treatments to be well observed. 

The pattern of leaf number increase during the observation period showed that the 

response of coffee seedlings to paitan compost application began to appear after 8 WAP 

and became clearer until the end of the observation (Figure 2). In the early growth 

phase (2–6 WAP), the increase in leaf number among treatments was still relatively 

uniform, whereas after 8 WAP the rate of leaf formation increased in treatments 

receiving paitan compost. This pattern indicates that nutrients are released from 

compost gradually through decomposition and mineralization, making them available 

Table 2 

Average number of leaves of robusta coffee seedlings at 12 WAP. Values followed by the same letter indicate no significant 

difference based on the DNMRT test at the 5% level. Means followed by the same letter within the column are not significantly 

different according to Duncan's New Multiple Range Test (DNMRT) at the 5% significance level. CV = coefficient of variation. 

Treatment Dosage (g/polybag) Number of leaves (leaves) 

P0 0 8.34 c 

P1 100 9.60 ab 

P2 120 10.07 a 

P3 140 10.00 a 

P4 160 9.20 b 

CV   5.95% 
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in sufficient quantities to support the vegetative growth of coffee seedlings (Lazcano et 

al., 2013). 

The increase in leaf number in the paitan compost treatment indicates that the 

addition of organic matter improved nutrient availability in the growing media. Paitan 

contains nitrogen, phosphorus, and magnesium, which play important roles in leaf 

tissue formation and chlorophyll synthesis (Jama et al., 2000). Nitrogen is the main 

constituent of chlorophyll, amino acids, and proteins, which play a role in the 

formation of new cells, while phosphorus functions in the energy transfer needed 

during cell division and tissue development. With these nutrients available in adequate 

amounts, the formation of new leaves proceeds more optimally, thereby supporting the 

vegetative growth of coffee seedlings. 

The number of leaves is an important indicator of vegetative growth because leaves 

are the main organs of photosynthesis. The more leaves formed, the greater the plant 

canopy's capacity to intercept sunlight and produce photosynthates, which are 

subsequently used to support the growth of other plant organs (DaMatta et al., 2007). 

During the nursery phase, coffee plants also tend to allocate most of their 

photosynthetic products to leaf formation and root system development before stem 

growth intensifies (Lambers & Oliveira, 2019). Therefore, the number of leaves is one of 

the parameters more responsive to improvements in growing media conditions than 

plant height, as seen in this study, where the application of paitan compost had a 

significant effect on the number of leaves. In contrast, seedling height did not differ 

significantly. 

The results of this study are in line with Ridwan et al. (2025), who reported that the 

application of paitan compost increased the number of leaves, vegetative growth, and 

biomass of arabica coffee seedlings, as well as improving the chemical properties of the 

growing media. Similar findings were also reported by Nurdin et al. (2025) for robusta 

coffee seedlings, showing that the application of paitan compost improved vegetative 

growth. Recent research by Vial et al. (2026) also showed that in C. canephora seedlings, 

the number of leaves positively correlated with leaf area, total biomass, and the 

Figure 2 

Growth rate of the number of leaves of robusta coffee seedlings at various dosages of paitan compost during 12 weeks after 

planting (WAP). P0 = 0 g/polybag, P1 = 100 g/polybag, P2 = 120 g/polybag, P3 = 140 g/polybag, and P4 = 160 g/polybag. 
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Dickson Quality Index, so that increased leaf number can be used as an indicator of 

increased vigor and seedling quality. The similarity of these results indicates that 

paitan compost has the potential to be an effective source of organic matter in 

supporting the formation of photosynthetic organs by increasing nutrient availability 

and improving the quality of the growing media during the nursery phase. 

Interestingly, increasing the dosage of paitan compost up to 160 g/polybag did not 

further increase the number of leaves of robusta coffee seedlings. The decrease in leaf 

number at this dosage indicates that increasing the amount of compost is not always 

associated with increased plant growth. This condition indicates an optimal dosage 

range for supplying nutrients to coffee seedlings. The application of organic matter in 

amounts exceeding plant requirements does not always increase growth 

proportionally, as nutrient utilization efficiency is influenced by soil nutrient 

transformation processes and the plant's ability to absorb available nutrients (Zhao et 

al., 2021). Based on the results of this study, the dosage range of 120–140 g/polybag is 

the most effective for increasing the number of leaves on robusta coffee seedlings 

during the nursery phase. 

Leaf length, leaf width, and leaf area 

The results showed that the application of paitan compost significantly affected the leaf 

length of robusta coffee seedlings, but did not significantly affect leaf width (Table 3). 

The highest leaf length was observed at the 140 g/polybag treatment (17.21 cm), which 

was significantly greater than the control (13.19 cm). Conversely, leaf width tended to 

increase across all paitan compost treatments compared to the control, although the 

difference was not statistically significant. The increase in leaf length and width 

increased the estimated leaf area. Based on the calculation results, the largest leaf area 

was obtained at the 140 g/polybag treatment (76.20 cm²), an increase of approximately 

63.98% compared to the control (46.47 cm²). 

The increase in leaf size indicates that the application of paitan compost improved 

growing media conditions, thereby supporting the development of vegetative organs. 

Paitan compost is known to contain nitrogen, phosphorus, and magnesium, which play 

important roles in leaf tissue formation, chlorophyll synthesis, and plant growth 

processes (Jama et al., 2000). In this study, leaf length increased by up to 30.48%, and 

estimated leaf area increased by 63.98% compared to the control. This increase indicates 

Table 3 

Average leaf length, width, and area of robusta coffee seedlings at various dosages of paitan compost at 12 WAP. Leaf area is 

an estimated value calculated based on leaf length × leaf width × 0.701. Means followed by the same letter within the leaf 

length column are not significantly different according to Duncan's New Multiple Range Test (DNMRT) at the 5% significance 

level. Leaf width was not significantly affected according to the F-test at the 5% significance level. CV = coefficient of variation.   

Treatment Dosage (g/polybag) Leaf length (cm) Notation Notation Leaf width (cm) Leaf area (cm²) 

P0 0 13.19 a a 5.03 46.47 

P1 100 15.66 ab ab 6.24 68.48 

P2 120 15.18 ab ab 5.98 63.68 

P3 140 17.21   b   b 6.32 76.20 

P4 160 14.77 a a 6.22 64.52 

CV   11.82% 11.82%   14.04%   
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that nutrients released from compost decomposition were available in sufficient 

quantities to support leaf blade formation and expansion during the nursery phase. 

This condition aligns with Zhao et al. (2021), who reported that applying organic 

matter can improve soil fertility and nutrient availability, thereby supporting 

vegetative growth. 

Although leaf length increased significantly, leaf width did not differ significantly 

among treatments. This difference in response indicates that each leaf morphological 

character responds differently to improvements in growing media conditions. This 

finding is in line with Prastowo & Arimarsetiowati (2019), who reported that the 

morphological characters of robusta coffee leaves, including length and width, vary as 

a response to different growing environmental conditions. Thus, the application of 

paitan compost in this study was more effective at stimulating leaf blade elongation 

than at increasing leaf width. 

Physiologically, increases in leaf length and leaf area reflect an increase in the 

plant's photosynthetic surface area. A larger leaf area increases the canopy's capacity to 

intercept sunlight, thereby increasing photosynthetic capacity and photosynthate 

production (DaMatta et al., 2007). These photosynthates are subsequently allocated to 

support the development of vegetative organs and root systems, and to support 

biomass accumulation during the nursery phase (Lambers & Oliveira, 2019). Thus, 

increased leaf area not only reflects morphological development but also indicates an 

increase in seedlings' physiological capacity to produce biomass. Research by Vial et al. 

(2026) on C. canephora seedlings also showed that leaf area positively correlates with the 

number of leaves, total biomass, and the Dickson Quality Index, so leaf area can be 

used as an indicator of vigor and seedling quality. 

Based on the results of this study, the paitan compost dosage of 140 g/polybag was 

the most effective dosage in increasing leaf length and estimated leaf area of robusta 

coffee seedlings. However, the increase in leaf size needs to be interpreted in 

conjunction with biomass parameters, because seedling quality is not only determined 

by the development of photosynthetic organs but also by the plant's ability to 

accumulate photosynthetic products into both fresh and dry weight. Therefore, 

discussing biomass parameters is important for providing a more comprehensive 

picture of the effectiveness of paitan compost application on the quality of robusta 

coffee seedlings. 

Fresh weight and dry weight of seedlings 

The results showed that the application of paitan compost significantly affected the 

fresh weight of robusta coffee seedlings, but did not significantly affect dry weight 

(Table 4). The highest fresh weight was obtained at the 100 g/polybag treatment (1.83 

g), while the highest dry weight was also obtained at the same treatment (0.7440 g). 

Conversely, the lowest fresh weight was obtained at the 160 g/polybag dosage (1.06 g). 

Although not statistically significant, all paitan compost treatments showed higher dry 

weight than the control, indicating a tendency toward increased biomass accumulation 

with paitan compost application. 

Fresh weight and dry weight are important parameters for evaluating plant 

biomass accumulation. Fresh weight reflects total biomass that still contains water. In 

contrast, dry weight describes the accumulation of organic matter resulting from 

photosynthesis, stored in plant tissues, and thus better reflects the plant's ability to 

https://doi.org/10.29103/agrium.v23i2.26920
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convert photosynthetic products into biomass (Gardner et al., 2008). 

Unlike leaf length and leaf area parameters, which describe the development of 

photosynthetic organs, biomass indicates the extent to which the results of 

photosynthesis have been successfully accumulated into plant dry matter. In this study, 

the 140 g/polybag treatment produced the highest leaf length and estimated leaf area, 

whereas the 100 g/polybag treatment produced the highest biomass. This condition 

indicates that larger leaf size is not always followed by increased biomass 

accumulation. According to Lambers & Oliveira (2019), biomass formation is not only 

determined by leaf area but also by photosynthetic efficiency, respiration, nutrient 

uptake, and the plant's ability to allocate photosynthates to various growth organs. 

Thus, the 100 g/polybag dosage is thought to provide nutrients in more balanced 

amounts, thereby enabling more efficient utilization of photosynthetic products for 

biomass formation. 

The differences between fresh weight and dry weight in several treatments also 

indicate variations in water content in plant tissues. The 120 g/polybag treatment 

produced relatively high fresh weight, but its dry weight was lower than that of the 100 

g/polybag treatment. Conversely, the 140 g/polybag treatment produced relatively high 

dry weight despite its lower fresh weight. These conditions indicate that part of the 

increase in fresh weight is influenced by tissue water content. In contrast, dry weight 

more reflects the accumulation of photosynthetic products that are actually stored as 

plant biomass (Gardner et al., 2008). 

The decrease in biomass at dosages of 140–160 g/polybag indicates that increasing 

the dosage of paitan compost is not always associated with increased biomass 

accumulation in robusta coffee seedlings. This condition indicates an optimal dosage 

range for providing nutrients, with the 100 g/polybag dosage showing better efficiency 

in utilizing photosynthetic products. Zhao et al. (2021) reported that the effectiveness of 

organic matter is strongly influenced by the balance of nutrient availability in the 

growing media, so that increasing dosage does not always result in higher growth. The 

results of this study are also supported by Asmono et al. (2026), who showed that 

increased fresh and dry weight of coffee seedlings are associated with higher 

photosynthetic efficiency due to adequate availability of N, P, and K nutrients. 

Table 4 

Average fresh weight and dry weight of robusta coffee seedlings at 12 WAP. Values followed by the same letter indicate no 

significant difference based on the DNMRT test at the 5% level. Means followed by the same letter within the fresh weight 

column are not significantly different according to Duncan's New Multiple Range Test (DNMRT) at the 5% significance level. 

Dry weight was not significantly affected according to the F-test at the 5% significance level. CV = coefficient of variation.   

Treatment Dosage (g/polybag) Fresh weight (g) Notation Dry weight (g) 

P0 0 1.26 bc 0.5340 

P1 100 1.83 a 0.7440 

P2 120 1.78 ab 0.6140 

P3 140 1.32 abc 0.7280 

P4 160 1.06 c 0.6540 

CV   25.78%   24.86% 

https://doi.org/10.29103/agrium.v23i2.27840
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Furthermore, Sery et al. (2025) reported that the application of coffee waste-based 

compost can increase both the fresh and dry biomass of coffee seedlings by increasing 

organic matter content and nutrient availability, which support the formation of new 

plant tissues. Based on fresh and dry weight parameters, the 100 g/polybag dosage is 

the most effective for increasing the biomass of robusta coffee seedlings. 
 

Conclusion 

The application of paitan compost produced different responses to the growth and 

biomass of robusta coffee seedlings. Dosages of 120–140 g/polybag were more effective 

in increasing vegetative growth, as indicated by increased number of leaves, leaf 

length, and leaf area, with the highest leaf length (17.21 cm) and largest leaf area (76.20 

cm²) obtained at the 140 g/polybag dosage. Meanwhile, the 100 g/polybag dosage 

produced the highest biomass, as indicated by fresh weight (1.83 g) and dry weight 

(0.7440 g). The results showed that increased leaf size was not always followed by 

increased plant biomass. Based on biomass parameters as indicators of seedling 

quality, the 100 g/polybag dosage is recommended for robusta coffee nurseries. 

Further studies are needed to investigate the effects of paitan compost on the 

chemical properties of the growth medium, nutrient uptake, physiological plant 

responses, and its effectiveness on different soil types and growth stages through to 

production. 
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