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ABSTRACT 
Effectiveness  of Eco Farming Photosynthesis Fertilizer and Goat Manure Fertilizer on Vegetative Growth of 
Coffee Plants (Coffea sp) The  purpose of this study is to determine the effectiveness of the application of 
photosynthetic eco farming fertilizer and goat manure fertilizer and its interaction on the vegetative growth of 
coffee plants (Coffea sp), This research was carried out from November 2023 to February 2024 in Sei Mencirim 
Village, Sunggal District, Deli Serdang Regency, North Sumatra Province. The study used the Factorial Group 
Random Design (RAK) method with two treatment factors, the first factor is photosynthetic eco farming fertilizer 
consisting of 4 levels, namely E0 = 0 ml/liter of water/plot, E1 = 100 ml/liter of water/plot, E2 = 200 ml/liter of 
water/plot, E3 = 300 ml/liter of water/plot, while the second factor is goat manure fertilizer which consists of 4 
levels, namely K0 = 0 g/plot,  K1 = 100 g/plot, K2 = 200 g/plot, and K3 = 300 g/plot. The parameters observed 
were plant height (cm), number of leaves (strands), and stem diameter (mm). The results showed that the 
effectiveness of applying photosynthetic eco farming fertilizer and goat manure fertilizer had an effect on plant 
height (cm), stem diameter (mm), and the number of leaves (strands) of coffee plant seedlings.  The interaction 
of the effectiveness of the application of photosynthetic eco farming fertilizer and goat manure fertilizer did not 
affect the plant height (cm), stem diameter (mm), and the number of leaves (strands) of coffee plant seedlings. 
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1. INTRODUCTION 

The coffee plant is found in Africa. After the discovery of the coffee plant, then this plant began to 
be cultivated and spread throughout the world.  History records that coffee was first invented by 
Ethiopians about 3000 years ago.  The history of coffee in Indonesia began when the Dutch Governor in 
Malabar (India) sent Yemeni coffee seeds or Arabica coffee (Coffea arabica) to the Dutch Governor in 
Batavia (now Jakarta) in 1696. This first seed failed to grow due to floods in Batavia In 1920, small 
companies in Indonesia began to grow coffee as a major commodity. Plantations in Java were 
nationalized on independence day and revitalized with a new variety of Arabica coffee in the 1950s.  The 
North Sumatra Plantation Service (North Sumatra) noted that coffee bean production in North Sumatra 
reached 1,000 tons per month. Coffee land in North Sumatra itself has covered an area of 80 thousand 
hectares (Fitri & Amrul, 2022).  Our production is from 80 thousand hectares for an average productivity 
of 1000 tons. The demand for coffee beans in North Sumatra continues to increase (Gayatri, 2019) 

It is recommended to increase fertility and plant production, one way that can be done is to fertilize 
using organic fertilizers (Permadi et al., 2024; Siswanto et al., 2023). The benefits of organic fertilizers 
are to improve soil structure which makes the soil loose and makes it easier for plant roots to absorb 
nutrients (Budianto, et.al, 2015) 

http://creativecommons.org/licenses/by-sa/4.0/
mailto:yudisiswanto126@gmail.com
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Eco Farming is a super-active organic fertilizer containing 13 complete nutrients according to plant 
needs equipped with microorganisms or positive bacteria that will become bioactivators in the process 
of improving physical, biological and chemical properties to restore soil fertility (Eco Farming Team, 
2022)(M. Siregar et al., 2021) 

Efforts to increase the production and productivity of coffee plants can use organic fertilizers, one 
of which is the use of livestock manure fertilizers such as goat manure manure, chicken manure manure, 
cow manure and other livestock manure manure (Perdana et al., 2024; Siswanto et al., 2024; Siswanto & 
Simangunsong, 2023).  Solid and liquid manure fertilizer from livestock, both ruminant and ungulate 
livestock (Ali and Syarifudin, 2014). 

 
 
2. LITERATURE REVIEW 

 
Coffee Plant Botany 
a. Root  

Coffee plants are a type of two-piece plant (dicot) and have taproot 
b. Trunk  

Stems and branches Stems that grow from seeds are called stem trunks 
c. Leaf  

The shape of the coffee leaves is oval, the tip is slightly tapered 
d. Fruit  

Fruits and Seeds, The fruit of the coffee plant consists of the pulp and seeds 
e. Flower  

Coffee plants have kisoma-shaped compound flowers with umbrella children, mostly 3-5 
florets, so that they form pseudo-compositions that bloom a lot (Saragih, 2020) 

 
Conditions for Growing Coffee Plants 
a. Climate  

Coffea canephora is a shrub that can grow well in the tropics (15º N -12º LS) 
b. Soil  

Robusta coffee can live in rather sour soil. namely pH 5.5-6.5. and liberica is a type of coffee 
found in Indonesia (Pratama, 2018) 

c. Photosynthetic Eco Farming Fertilizer 
The benefits of eco farming in general are; helps meet the needs of element N for all types of 

plants, helps decompose H2S in the soil, helps plants absorb nutrients better, PSB bacterial cells 
60% protein, amino acids, B1, B2, B5, B12, folic acid, vitamins C, D, and E, PSB activity is able to add 
supplements and nutrients so as to reduce the use of fertilizers, stimulate root growth and increase 
plant immunity,  accelerate the growth of stronger plant tissues (Eco Farming Team, 2022) 

d. Goat Manure Fertilizer 
Goat manure contains organic matter that can provide nutrients for plants through the 

decomposition process (D. J. S. Siregar et al., 2018). This process occurs gradually by releasing 
organic matter that is simple for plant growth. Goat feces contain dry matter and nitrogen 40 – 50% 
and 1.2 – 2.1%, respectively (Hutapea & Sari Siregar, 2023; D. J. S. Siregar, Setyaningrum, et al., 2022b, 
2022c; D. J. S. Siregar, Warisman, et al., 2022). The content depends on the ingredients that make up 
the ration, the level of solubility of feed nitrogen, the biological value of the ration, and the ability 
of livestock to digest the ration (Andayani and Sadiro, 2014). 
 

 
3. RESEARCH METHOD 
 
This study uses a Factorial Group Random Design (RAK).  It consists of 2 factors, 16 treatments, 3 blocks, 
so there are 48 treatment plots. 
The first factor is the application of Eco Farming Photosynthesis fertilizer given the symbol "E" which 
consists of 4 treatment levels, namely; 

E0 = 0 ml/liter of water/plot 
E1 = 100 ml/liter of water/plot 
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E2 = 200 ml /liter of water.plot 
E3 = 300 ml/liter of water/plot 

The second factor is that the provision of goat manure is given the symbol "K" which consists of 4 levels 
of treatment, namely; 

K0 = 0 g/plot  
K1 = 100 g/plot 
K2 = 200 g/plot 
K3 = 300 g/plot 

 
4. RESULTS AND DISCUSSION  
 
A. Result  
1. Plant Height (cm) 

 
Data on the measurement of the height of coffee seedlings due to the effectiveness of photosynthetic 

eco farming fertilizer and goat manure fertilizer at the age of 9, 11, 13, and 15 weeks after planting are 
presented in Appendix 4, 6, 8, and Appendix 10.  The list of fingerprint analysis of the height of coffee 
seedlings aged 9, 11, 13, and 15 weeks after planting is presented in Appendix 5, 7, 9, and Appendix 11. 

The results of the analysis of the height of coffee seedlings due to the effectiveness of applying 
photosynthetic eco farming fertilizer and goat manure fertilizer did not affect the height of coffee 
seedlings aged 9, 11, and 13 weeks after planting, but influenced the age of 15 weeks after planting. 

The interaction of the effectiveness of photosynthetic eco farming fertilizer and goat manure 
fertilizer did not affect the height of coffee seedlings aged 9, 11, 13, and 15 weeks after planting. 

The effectiveness of the application of photosynthetic eco farming fertilizer and goat manure 
fertilizer on the height of coffee seedlings aged 9, 11, 13, and 15 weeks after planting after statistical 
tests using the Duncan distance test can be seen in Table 2. 
 
Table 1.  Average Measurement of Plant Height (cm) of Coffee Seedlings Due to the Effectiveness of Eco 
Farming Photosynthesis Fertilizer (E) and Goat Manure Fertilizer (K) Age 9, 11, 13, and 15 Weeks After 
Planting (MST) 

 
Remarks: Numbers followed by the same letter in the same column show an unreal difference at the 
level of 5% (lowercase) and 1% (uppercase).  

 
Table 2 can be explained that the effectiveness of eco farming photosynthesis pupik has an effect 

on the height of coffee seedlings 15 weeks after planting, where the highest plant height was found in 
the E3 treatment = 300 ml/liter of water, which is 9.39 cm, which is not significantly different from the 
E2 treatment = 200 ml/liter of water, which is 8.57 cm, and the treatment of E1 = 100 ml/liter of water, 
which is 8.54 cm, but the difference is very real with the treatment of E0 = 0 ml/liter of water, namely 
7.78 cm.  The E2 treatment = 200 ml/liter of water, which is 8.57 cm, is not different from the E1 
treatment = 100 ml/liter of water, which is 8.54 cm, but the difference is very obvious with the treatment 
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of E0 = 0 ml/liter of water, which is 7.78 cm.  The E1 treatment = 100 ml/liter of water, which is 8.54 
cm, but the difference is not evident from the E0 treatment = 0 ml/liter of water, which is 7.78 cm. 

The effectiveness of applying photosynthetic eco farming fertilizer to the height of coffee 
seedlings aged 15 weeks after planting can be seen in Figure 1. 

 
Fig 1. Graph of Plant Height Relationship (cm) of Coffee Plant Seedlings Due to the Effectiveness of Eco 

Farming Photosynthetic Fertilizer 15 Weeks After Planting 
From Figure 1, it can be explained that with the increase in the concentration of photosynthetic eco 

farming fertilizer, the height of coffee seedlings will be higher where the equation obtained is Y = 7.838 + 
0.005 (E) with a value of r = 0.953, meaning that the higher the concentration of photosynthetic eco farming 
fertilizer, the higher the height of coffee seedlings which forms a positive linear relationship. 

 
Table 2 can be explained that the effectiveness of goat manure fertilizer has an effect on the height 

of coffee seedlings 15 weeks after planting, where the highest height of coffee plant seedlings was found in the 
treatment of K3 = 300 g/plot which is 10.03 cm which is very different from the treatment of K2 = 200 g/plot 
which is 8.44 cm, the treatment of K1 = 50 g/plot of 8.10 cm and the treatment of K0 = 0 g/plot of 7.71 cm.  
The treatment of K2 = 200 g/plot was 8.44 cm, which was not significantly different from the treatment of K1 
= 50 g/plot of 8.10 cm and the treatment of K0 = 0 g/plot of 7.71 cm.  The treatment of K1 = 50 g/plot of 8.10 
cm was not significantly different from the treatment of K0 = 0 g/plot of 7.71 cm. 
 

The effectiveness of goat manure fertilizer application on the height of coffee seedlings aged 15 weeks 
after planting can be seen in Figure 2. 

 
Figure 2.  Graph of Plant Height Relationship (cm) of Coffee Plant Seedlings Due to the Effectiveness of 

Applying Goat Manure Fertilizer 15 Weeks After Planting 
 

From Figure 2, it can be explained that with the increase in the dose of goat manure fertilizer, the height 
of coffee seedlings will be higher where the equation obtained is Y = 7.475 + 0.007 (K) with a value of r 
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= 0.927, meaning that the higher the dose of goat manure fertilizer, the higher the height of coffee 
seedlings which forms a positive linear relationship. 
 
2. Rod Diameter (mm) 

 
Data from the measurement of the diameter of coffee plant seedlings due to the effectiveness of 

applying photosynthetic eco farming fertilizer and goat manure fertilizer at the age of 9, 11, 13, and 15 
weeks after planting are presented in Attachments 12, 14, 16, and 18.  The list of fingerprint analysis of 
the diameter of coffee seedlings aged 9, 11, 13, and 15 weeks after planting is presented in Appendix 13, 
15, 17, and Appendix 19. 

The results of the analysis of the variation in stem diameter of coffee plant seedlings due to the 
effectiveness of applying photosynthetic eco farming fertilizer and goat manure fertilizer did not affect 
the diameter of coffee plant seedlings at the age of 9, 11, and 13 weeks after planting, but had an effect 
on the age of 15 weeks after planting. 

The interaction of the effectiveness of photosynthetic eco farming fertilizer and goat manure 
fertilizer did not affect the stem diameter of coffee seedlings aged 9, 11, 13, and 15 weeks after planting. 

The effectiveness of applying photosynthetic eco farming fertilizer and goat manure fertilizer to 
the diameter of coffee plant seedlings aged 9, 11, 13, and 15 weeks after planting after a statistical test 
using the Duncan distance test can be seen in Table 3. 
Table 3.  Average Measurement of Stem Diameter (mm) of Coffee Seedlings Due to the Effectiveness of 
Eco Farming Photosynthesis Fertilizer (E) and Goat Manure Fertilizer (K) Age 9, 11, 13, and 15 Weeks 

After Planting (MST) 
 

 
Remarks: Numbers in the same column followed by different letters mean that they differ significantly at the 
level of 5% (lowercase letters) and differ very significantly at the level of 1% (uppercase letters) 

 
Table 3 can be explained that the effectiveness of eco farming photosynthesis pupik has an effect 

on the stem diameter of coffee plant seedlings 15 weeks after planting, where the largest stem diameter 
was found in the E3 treatment = 300 ml/liter of water, which was 4.70 mm, which was significantly 
different from the E2 treatment = 200 ml/liter of water, which was 4.26 mm, and the treatment of E1 = 
100 ml/liter of water, which was 4.23 mm, but the difference was very significant with the treatment of 
E0 = 0 ml/liter of water, which was 4.09 mm. E2 treatment = 200 ml/liter of water, which is 4.26 mm, 
the difference is not real with the E1 treatment = 100 ml/liter of water, which is 4.23 mm, but it is 
significantly different from the E0 treatment = 0 ml/liter of water, which is 4.09 mm. The E1 treatment 
= 100 ml/liter of water, which is 4.23 mm, but the difference is not evident from the E0 treatment = 0 
ml/liter of water, which is 4.09 mm 
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The effectiveness of applying photosynthetic eco farming fertilizer to the diameter of coffee plant 
seedlings 15 weeks after planting can be seen in Figure 3. 
  

 
Figure 3.  Graph of the Relationship between Stem Diameter (mm) of Coffee Plant Seedlings Due to the 

Effectiveness of Eco Farming Photosynthetic Fertilizer 15 Weeks After Planting  
From Figure 3, it can be explained that with the increase in the concentration of photosynthetic 

eco farming fertilizer, the diameter of the stem of coffee plant seedlings will be larger where the equation 
obtained is Y = 4.043 + 0.002 (E) with a value of r = 0.907, meaning that the higher the concentration of 
photosynthetic eco farming fertilizer, the larger the diameter of the stem of coffee plant seedlings which 
forms a positive linear relationship. 

Table 3 can be explained that the effectiveness of goat manure fertilizer has an effect on the 
diameter of coffee plant seedlings 15 weeks after planting, where the largest diameter of coffee plant 
seedlings was found in the K3 treatment = 300 g/plot which was 4.69 mm which was significantly 
different from the K2 treatment = 200 g/plot which was 4.29 mm, the K1 treatment = 50 g/plot 4.16 
mm,  but it is very different from the treatment of K0 = 0 g/plot, which is 4.14.mm. The treatment of K2 
= 200 g/plot was 4.29 mm, which was not significantly different from the treatment of K1 = 50 g/plot of 
4.16 mm, but was significantly different from the treatment of K0 = 0 g/plot of 4.14.mm. The treatment 
of K1 = 50 g/plot was 4.16 mm, but there was no real difference from the treatment of K0 = 0 g/plot, 
which was 4.14.mm.  

The effectiveness of goat manure fertilizer on the diameter of coffee seedlings 15 weeks after 
planting can be seen in Figure 4. 

 
Figure 4.  Graph of the Relationship between Stem Diameter (mm) of Coffee Plant Seedlings Due to the 

Effectiveness of Applying Goat Manure Fertilizer 15 Weeks After Planting 
From Figure 4, it can be explained that with the increase in the dose of goat manure fertilizer, the 
diameter of the stem of the coffee plant seedlings will be larger where the equation obtained is Y = 4.053 
+ 0.002 (K) with a value of r = 0.899, meaning that the higher the dose of goat manure fertilizer, the 
larger the diameter of the stem of the coffee plant seedlings which forms a positive linear relationship. 
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Data from the calculation of the number of leaves of coffee seedlings due to the effectiveness of 
applying photosynthetic eco farming fertilizer and goat manure fertilizer at the age of 11, 13, and 15 
weeks after planting are presented in Attachments 20, 22, and 23.  The list of fingerprint analysis of the 
diameter of coffee seedlings aged 11, 13, and 15 weeks after planting is presented in Attachments 21, 
23, and 25. 

The results of the analysis of the variation in stem diameter of coffee plant seedlings due to the 
effectiveness of applying photosynthetic eco farming fertilizer and goat manure fertilizer did not affect 
the stem diameter of coffee plant seedlings at the age of 11, and 13 weeks after planting, but had an effect 
on the age of 15 weeks after planting. 

The interaction of the effectiveness of photosynthetic eco farming fertilizer and goat manure 
fertilizer did not affect the number of leaves of coffee seedlings aged 11, 13, and 15 weeks after planting. 

The effectiveness of photosynthetic eco farming fertilizer and goat manure fertilizer on the 
number of leaves of coffee seedlings aged 11, 13, and 15 weeks after planting after statistical tests using 
the Duncan distance test can be seen in Table 4. 

 
Table 4. Average Calculation of the Number of Leaves (Leaves) of Coffee Seedlings Due to the 

Effectiveness of Eco Farming Photosynthesis Fertilizer (E) and Goat Manure Fertilizer (K) Age 11, 13, and 
15 Weeks After Planting (MST) 

 
 
Remarks: Numbers in the same column followed by different letters mean that they differ significantly 
at the level of 5% (lowercase letters) and differ very significantly at the level of 1% (uppercase letters) 

Table 4 can be explained that the effectiveness of eco farming photosynthesis pupik has an effect 
on the number of leaves of coffee plant seedlings 15 weeks after planting, where the highest number of 
leaves was found in the E3 treatment = 300 ml/liter of water, which was 7.92 leaves, which was not 
significantly different from the E2 treatment = 200 ml/liter of water, which was 6.92 leaves, and the E1 
treatment = 100 ml/liter of water, which was 6.58 leaves, but the difference was very real with the E0 
treatment = 0 ml/liter of water, namely 5.58 pieces.  The E2 treatment = 200 ml/liter of water, which is 
6.92 pieces, is not significantly different from the E1 treatment = 100 ml/liter of water, which is 6.58 
pieces, but it is very different from the E0 treatment = 0 ml/liter of water.  E1 treatment = 100 ml/liter 
of water, which is 6.58 pieces but the difference is not real from the E0 treatment = 0 ml/liter of water 

The effectiveness of applying photosynthetic eco farming fertilizer to the number of leaves of 
coffee seedlings 15 weeks after planting can be seen in Figure 5. 
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Figure 5.  Graph of the Relationship between the Number of Leaves (Strands) of Coffee Plant Seedlings Due 

to the Effectiveness of Eco Farming Photosynthetic Fertilizer 15 Weeks After Planting  
From Figure 5, it can be explained that with the increase in the concentration of photosynthetic eco 
farming fertilizer, the number of leaves of coffee plant seedlings will increase where the equation is 
obtained Y = 5.650 + 0.007 (E) with a value of r = 0.984, meaning that the higher the concentration of 
photosynthetic eco farming fertilizer, the more the number of leaves of coffee plant seedlings will form 
a positive linear relationship. 

Table 4 can be explained that the effectiveness of goat manure fertilizer has an effect on the 
number of leaves of coffee plant seedlings 15 weeks after planting, where the highest number of leaves 
of coffee plant seedlings was found in the treatment of K3 = 300 g/plot, which was 7.92 leaves, which 
was not significantly different from the treatment of K2 = 200 g/plot, which was 6.92 sheets, K1 
treatment = 50 g/plot of 6.25 sheets,  but it was significantly different from the treatment of K0 = 0 
g/plot, which was 5.92 pieces.  The treatment of K2 = 200 g/plot was 6.92 pieces, which was not 
significantly different from the treatment of K1 = 50 g/plot of 6.25 pieces, but it was significantly 
different from the treatment of K0 = 0 g/plot of 5.92 pieces. The K1 treatment = 50 g/plot of 6.25 pieces, 
but it was significantly different from the treatment of K0 = 0 g/plot of 5.92 pieces. 

The effectiveness of goat manure fertilizer on the number of leaves of coffee seedlings 15 weeks 
after planting can be seen in Figure 6. 

 
Figure 6.  Graph of the Relationship between the Number of Leaves (Leaves) of Coffee Plant Seedlings 
Due to the Effectiveness of Applying Goat Manure Fertilizer 15 Weeks After Planting 

From Figure 6, it can be explained that with the increase in the dose of goat manure, the number of 
leaves of coffee plant seedlings will increase where the equation obtained is Y = 4.053 + 0.002 (K) with 
a value of r = 0.899, meaning that the higher the dose of goat manure fertilizer, the more the number of 
leaves of coffee plant seedlings will be more which forms a positive linear relationship. 
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B. Discussion 
1. Effectiveness of Photosynthetic Eco Farming Fertilizer Application on Vegetative 

Growth of Coffee Plants (Coffea sp) 

The results of the study after statistical analysis showed that the application of photosynthetic 
eco farming fertilizer had an effect on the radical growth of coffee plants such as plant height (cm), stem 
diameter (mm), and number of leaves (strands). This is because the nutrients contained in 
photosynthetic eco farming fertilizer are very high, so that it has an influence on the vegetative growth 
of coffee plants, especially the Nitrogen nutrient that is needed during the vegetative phase.  
Photosynthetic eco farming fertilizer is a fertilizer or nutrient made of super active organic matter that 
contains complete nutrients according to plant needs and is also equipped with positive bacteria in the 
process of improving soil physics, soil biology, and soil chemistry, eco farming contains 51.06% organic 
C, 3.35% total nitrogen, 15.24% C/N 4.84% phosphorus, and 1.47% potassium, the application of eco 
farming fertilizer can increase plant growth and production (Gunawan et al.,  2022). 

Nitrogen is the main nutrient needed by plants for the growth and formation of plant vegetative 
organs such as stems, leaves, and roots (Lismawati et al., 2023). 

According to (Friday 2022), it is stated that the element Nitrogen plays a role in enhancing 
vegetative growth, especially leaves, roots, spurring budding and increasing plant height. 

 The results showed that the application of photosynthetic eco farming fertilizer had an effect 
on plant height (cm), stem diameter (mm), and the number of leaves (strands), where the treatment that 
gave a positive response was obtained in the E3 treatment (300 ml/liter of water). This is due to the 
ability of coffee plants to absorb nutrients, if the nutrients obtained are higher, optimal photosynthesis 
results are obtained to produce better vegetative growth. In addition, this is also because the P nutrient 
content in Eco farming fertilizer is able to meet the needs of plants to stimulate root growth. The more 
roots are formed, the more nutrients and water the plant can absorb. The nutrient K plays a role in the 
formation of carbohydrates. According to Supariadi et al., (2017) the increase in bulb weight is related 
to the parameters of the number of leaves and the number of permrumpun bulbs. The abundance of 
leaves will increase the photosynthesis process and produce a lot of photosynthes which are then 
translocated. 
 
2. Effectiveness of Goat Manure Fertilizer on Vegetative Growth of Coffee Plants 

(Coffea sp) 

The results of the study after statistical analysis showed that the application of goat manure 
fertilizer influenced the radical growth of coffee plants such as plant height (cm), stem diameter (mm), 
and the number of leaves (strands).  Because the nutrients contained in goat manure fertilizer are very 
high, such as nitrogen, so it has an influence on the vegetative growth of coffee plants, especially nitrogen 
nutrients that are needed during the vegetative phase. This is suspected because goat manure contains 
nitrogen nutrients, where the nitrogen nutrient in goat manure is 1.19% which can meet the needs of 
plants in the growth process (Rahayu et.al, 2014). 
Muharam (2017), the application of goat manure as a source of organic fertilizer is able to increase the 
pH content of the soil and has the ability to bind water in the soil to provide nutrients for plant growth, 
so that plants can grow well. 
The results of the research on the application of goat manure fertilizer provide a positive response to 
the growth of coffee plants, namely, plant height (cm), stem diameter (mm), and number of leaves 
(strands). Where the treatment that gave a positive response was the K3 treatment = 300 g/plot.  This 
is suspected because the phosphorus, nitrogen, and potassium content contained in goat manure is high 
enough to meet the needs of plants. This is in accordance with the statement of Muharam (2017), the 
application of goat manure as a source of organic fertilizer is able to increase the pH content of the soil 
and has the ability to bind water in the soil to provide nutrients for plant growth, so that plants can grow 
well. 

Noverita (2014), stated that goat manure fertilizer has a nitrogen content which acts as a raw 
material for chlorophyll in the photosynthesis process. The results of photosynthesis are used to 
synthesize macromolecules inside carbohydrates. Carbohydrates will be overhauled into food reserves 
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that will be accumulated in young tissues that are growing so that they have an impact on increasing the 
length of plants. 

Goat manure provides a large amount of nutrients, especially the N nutrient, which plays a very 
important role in the long relationship of the fruit produced. The availability of element N results in an 
increase in the length of the fruit. The availability of nitrogen affects the photosynthesis process which 
can convert carbohydrates into proteins, so that growth will be more effective, including in increasing 
the length of the fruit (Fatmawaty et.al, 2018).  
  Hadi et.al, (2015), stated that manure has several advantages compared to chemical fertilizers, 
namely it can help neutralize soil pH, help neutralize toxins due to the presence of heavy metals in the 
soil, improve soil structure to become loose so as to increase soil porosity and directly increase the 
availability of groundwater, help the absorption of nutrients from added chemical fertilizers, and also 
help maintain soil temperature so that it fluctuates not high (D. J. S. Siregar et al., 2022). 

Based on the results of the study, the application of goat manure fertilizer has an effect on plant 
height (cm), stem diameter (mm), and the number of leaves (strands) of coffee plant seedlings, this is 
suspected to be due to the balance of nutrients in the soil due to the application of goat manure fertilizer, 
thus affecting the vegetative and generative growth of plants, especially fruit weight. The fulfillment of 
plant nutrient needs, both micro and macro elements, will make plant metabolism run smoothly, then it 
will be useful in spurring plant growth, both vegetative and generatic. The weight of the fruit is highly 
determined by the length of the fruit. The longer the fruit, the higher the weight of the fruit. In addition, 
soil fertility can meet the nutrient needs of plants and the availability of water also greatly affects the 
weight of cucumbers (Maulani, 2014). 
 
3. Interaction of the Effectiveness of Eco Farming Photosynthesis Fertilizer and Goat 

Manure Fertilizer on the Vegetative Growth of Coffee Plants (Coffea sp) 
 
The results of statistical data analysis showed that the interaction between the effectiveness of 

photosynthetic eco farimng fertilizer and goat manure fertilizer did not affect the vegetative growth of 
coffee plant seedlings such as plant height (cm), stem diameter (mm), and number of leaves (strands). 
This can be because the treatment given has an equal role in increasing the vegetative growth of coffee 
plant seedlings. Hanafiah (2014) added that if there is no interaction, it means that the influence of one 
factor is the same for all other levels of factors and is the same as the main influence. In accordance with 
this statement, it can be concluded that the position of both factors is to support plant growth, but not 
to support each other if one factor covers the other (D. J. S. Siregar, Setyaningrum, et al., 2022a; Wahyuni 
et al., 2022, 2023) 
The effectiveness of photosynthetic eco farming fertilizer and goat manure fertilizer tended to give a 
positive response to plant vegetative growth.  Two treatment factors that act freely or their influence 
stand alone, so it can be said that the two factors do not interact with each other (Safei et.al, 2014) 
 
 
5. CONCLUSION AND SUGGESTIONS 

 
From the results of the research after statistical analysis and tests, it shows that; 
The effectiveness of photosynthetic eco farming fertilizer has an effect on the parameters of plant 

height (cm), stem diameter (mm), and the number of leaves (strands) of coffee plant seedlings.  Positive 
response was found in E3 treatment = 300 ml/liter of water 

The effectiveness of goat manure fertilizer influences the parameters of plant height (cm), stem 
diameter (mm), and the number of leaves (strands) of coffee plant seedlings.  Positive response was 
found in K3 treatment = 300 g/plot 

The interaction between the effectiveness of eco farming photosynthesis fertilizer and goat manure 
fertilizer did not affect all parameters observed, namely plant height (cm), stem diameter (mm), and the 
number of leaves (strands) of coffee plant seedlings. 

 
Based on the results of the above study, the effectiveness of applying photosynthetic eco farming 

fertilizer in the E3 treatment = 300 ml/liter of water and the application of goat manure fertilizer in  the 
K3 treatment = 300 g/plot is the treatment that provides the best response to plant height, stem 
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diameter, and the number of leaves of coffee plant seedlings. Furthermore, for the same research with 
different levels in order to obtain optimal results for the vegetative growth of coffee seedlings. 
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