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Abstract:  The specialty coffee market, including 

organic coffee, is a great opportunity for Indonesia. 

Organic coffee is produced with the principle of 

sustainable agriculture, paying attention to the 

preservation of natural resources, environmental 

security, and human health. Coffee nurseries aim 

to provide high-quality coffee seeds. This study 

aims to determine the response of coconut shell 

biochar production with a retort system and the 

application of cow kohe fertilizer to the growth of 

Robusta coffee plant seedlings (Coffea robusta L.). 

This research method uses a randomized design of 

factorial groups (racks) consisting of 2 factors with 

16 treatment combinations and 2 replicates so that 

32 research plots are obtained. The factors studied 

were coconut shell biochar with the symbol "B", 

namely B0 = no biochar, B1 = 20% dose, B2 = 30% 

dose, B3 = 40% dose. The treatment factors of Cow 

Fertilizer with the symbol "S" are Control (S0) = 

no Cow Fertilizer, S1 = gram dose of 10 tons/ha, 

S2 = 20 tons/ha, S3 = 30 tons/ha. The parameters 

measured in this study were plant height, number 

of leaves, Stem Diameter, Wet Weight of Roots, 

Dry Weight of Roots 

 
INTRODUCTION 

 Robusta coffee is a type of coffee plant that can grow optimally at an altitude of 

400 – 700 meters above sea level with rainfall of 2,000 – 3,000 mm/year (Najiyati & 

Danarti, 2012). Robusta coffee can be produced at a plant age of 2.5 – 3 years (Suwarto 

et al., 2014). This coffee is grown at high altitudes around 1350-1850 m above sea level, 

while in Indonesia this coffee can grow at an altitude of 1000-1750 m above sea level 

(Najiyati and Danarti, 2012). 

 The specialty coffee market, including organic coffee, is a great opportunity for 

Indonesia. Organic coffee is produced with the principle of sustainable agriculture, 

paying attention to the preservation of natural resources, environmental security, and 

human health. Organic coffee cultivation is expected to increase farmers' income as 

consumer awareness of food safety increases. The coffee association continues to 
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develop organic coffee for the welfare of farmers and maintain the competitiveness of 

Indonesian coffee products in the world market (Irwansyah, 2019). 

Organic farming is a cultivation system that relies on natural ingredients without 

synthetic chemical mixtures, providing economic, environmental, and social benefits. 

From an economic point of view, organic farming can reduce production costs and 

increase farmers' income. Environmentally speaking, this system maintains biodiversity 

and restores soil damaged by the use of chemicals (Basuni, 2012). 

Coffee nurseries aim to provide high-quality coffee seeds. Quality seeds are the 

main investment in determining plant productivity. Several things that must be 

considered in coffee nurseries, including the use of superior planting materials, the 

determination of the location and place of the nursery, containers and planting media 

(Rahardjo, 2012). 

  

RESEARCH METHODS 

Materials and tools. This research will be carried out in Blankahan Village, Kuala 

District, Langkat Regency with an altitude of +/- 30 meters above sea level. November 

2023 to March 2024. Research Methodology. The study was conducted using the 2-

factor Group Random Design (RAK) method: The first factor was the dose of coconut 

shell biochar which consisted of 4 levels of treatment, namely: B0 = No Biochar, B1 = 

dose of 200 gr/polybag, B2 = dose of 300 gr/polybag, B3 = dose of 400 gr/polybag. The 

second factor is the dose of cow KOHE fertilizer which consists of 4 levels of treatment, 

namely: S0 = no cow KOHE, S1 = dose of 300 gr/polybag S2 = dose of 400 gr/ polybag 

S3 = dose of 500 gr/polybag . Observation parameters. Measurement of parameters is 

carried out when the plants are 14.16,18,20,22 and 24 Weeks. Measurements are carried 

out using a ruler and wood. How to measure it by making a standard wood count coupled 

with the highest leaf length. Standard wood has a length of 6 cm. 3 cm below ground 

level and 3 cm above ground level. The parameters observed are Plant Height (cm), 

Number of Leaves (Leaves), Stem Diameter (mm), Wet Weight of Roots (gr), Dry 

Weight of Roots (gr). 

 

RESULTS AND DISCUSSION 

Diameter Batang (mm) 
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The application of Different Biochar is very evident at 300 gr at the Stem 

Diameter. According to (Liu et al., 2024) this shows that Biochar is effective for 

resource utilization due to its stability and high carbon content.  

The application of biochar is very different in each treatment of biochar 

application on the Trunk Diameter. In diameter, it can be seen that the fertilization given 

to biochar has a larger diameter than that that is not fertilized with biochar, which is in 

accordance with the statement (Sajar et al., 2024) that the use of biochar as an improver 

and energy source, can increase soil fertility by increasing cation exchange capacity and 

soil retention, which leads to an increase in land productivity. 

Table 1. Average Stem Diameter Response of Coconut Shell Biochar Administered by 

Retort System and Application of Cow Kohe Fertilizer on the Growth of Robusta Coffee 

Plant Seedlings (Coffea robusta L.) at 24 Weeks After Planting 

 

Biochar            Kohe sapi   Rataan 

S0 S1 S2 S3 

B0 2,9 3,3 3,5 3,8 3,4ab 

B1 2,8 3 3,25 3,4 3,1a 

B2 3,4 3,5 3,7 3,9 3,6b 

B3 3,3 3,4 3,8 4,1 3,6b 

Rataan 3,1a 3,3ab 3,5bc 3,8c  

Description: Numbers in the same column followed by letters that are not the same are 
significantly different at the 5% level (upper letters) based on the Duncan Distance 
Test (DMRT) 

 

Wet Weight (gr) 

 From the results of the study after statistical analysis, it shows that there is an 

interaction with the Wet Weight parameter. This is because Coconut Shell Biochar 

fertilizer and Cow Shell fertilizer affect each other in increasing the growth of Coffee 

Seeds, so the use of Coconut Shell Biochar fertilizer and Cow Shell fertilizer have an 

effect on each other. So that there is an interaction between one factor and another. This 

is affirmed by Sarief (1998) who states that two factors are said to interact if one of 

these factors affects each other  

. 

Table 2. Average Wet Weight Response to Application of Coconut Shell Biochar 

produced using a retort system and application of Cow Kohe Fertilizer on the Growth 

of Robusta Coffee Plant Seedlings (Coffea robusta L.) at 24 Weeks After Planting 

 

Biochar 
 

  Kohe sapi   Rataan 
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S0 S1 S2 S3 

B0 0,9 1,0 1,0 1,1 1,0a 

B1 0,8 0,85 1,35 1,55 1,1b 

B2 1,0 1,3 1,2 1,7 1,3b 

B3 1,5 1,6 1,8 2,3 1,8c 

Rataan 1,0a 1,2ab 1,3b 1,6c  

Description: Numbers in the same column followed by letters that are not the same are 

significantly different at the 5% level (upper letters) based on the Duncan 

Distance Test (DMRT) 
 

Dry Weight 

The results of the analysis of variance stated that the application of Biochar and 

cow urine had an influence on the dry weight of the roots of coffee plants aged 24 weeks 

after planting. 

The effect of giving Biochar and cow urine on the dry weight of the roots of 

coffee plants aged 24 weeks after planting which had been tested by Duncan's distance 

can be seen in Table 3. 

 
Table 3. Average Dry Weight Response to Application of Coconut Shell Biochar produced 

using a retort system and application of Cow Kohe Fertilizer on the Growth of Robusta Coffee 
Plant Seedlings (Coffea robusta L.) at 24 Weeks After Planting 
 

Biochar            Kohe sapi   Rataan 

S0 S1 S2 S3 

B0 0,5 0,6 0,5 0,9 0,6a 

B1 0,5 0,55 1 1,15 0,8b 

B2 0,6 0,9 0,9 1,3 0,9b 

B3 1,1 1,3 1,4 1,9 1,4c 

Rataan 0,7a 0,8b 0,9b 1,3c  

Description: Numbers in the same column followed by letters thatthe same shows unreal 
differences at the 5% level (lowercase) and very noticeable differences at the 1% 

level (uppercase letters). 

 

 

CONCLUSIONS  

The application of Coconut Shell biochar fertilizer with a retort system has a very 

real effect on the parameters of plant height and diameter. The application of Coconut 

Shell biochar fertilizer with a retort system has a real effect on the Leaf Count parameter. 

The application of Kohe Cow fertilizer has a very real effect on the parameters of plant 

height, stem diameter, and number of leaves. There was an interaction between Coconut 
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Shell Biochar fertilizer and the retort system with Cow Kohe fertilizer on the parameters 

of plant height, stem diameter, number of leaves, wet weight, dry weight. 
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