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Abstract  

 

This study aims to determine the effect of the dose of Agrodyke Fertilizer and the concentration of Liquid 

Organic Fertilizer from Coconut Water Waste on the yield of the Siamese orange (Citrus nobilis Var. 

Microcarpa L.) and its interactions, which were carried out in Bayung Gede Village, Kintamani District, 

Bangli Regency from December 2022 until July 2023. This study used a randomized block design (RBD) with 

2 factors arranged factorially. The first factor tested was the dosage of Agrodyke (A) fertilizer which consisted 

of 4 levels: A0(0 g/tree), A1(50 g/tree), A2 (100 g/tree), and A3 (150 g/tree). While the second factor is the 

dose of Liquid Coconut Water Organic Fertilizer (K) which consists of 4 levels, namely: K0 (0 cc/l), K1 (5 

cc/l), K2 (10 cc/l), and K3 (15 cc/l). l). Thus there were 16 combination treatments, each of which was repeated 

3 times so that 48 citrus trees were needed. The results showed that the interaction between the doses of 

potassium nitrate and magnesium sulfate (AxK) fertilizer had no significant effect on all observed variables. 

The Agrodyke fertilizer treatment at a dose of 150 g/tree gave the highest fruit weight per tree, namely 9.76 kg, 

or an increase of 54.18% when compared to the control (A0), which was only 6.33 kg. The highest fruit weight 

per tree was obtained in the treatment of Liquid Organic Fertilizer Coconut Water Waste dose of 15 cc/l which 

is 8.63 kg, there is an increase of 15.83% compared to the control (K0), which is only 7.45 kg. 
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1.  Introduction 

 

Siamese orange (Citrus nobilis Var. Microcarpa L.) is a fruit commodity that is profitable enough 

to be produced in the present and in the future which has the potential to be developed as an effort to 

fulfill consumer demand. Therefore oranges are loved by all levels of society so the need for oranges 

continues to increase [1] . Approximately 70 to 80% of the types of oranges developed by farmers in 

Indonesia are Siamese oranges [2]. Siamese oranges are rich in nutrients and minerals, especially as 

a source of vitamin C, so they are important for health. Every 100 g of Siamese orange contains 

protein (0.9 g), fat (0.2 g), carbohydrates (11.2 g), phosphorus (23 mg), calcium (33 mg), iron (0.4 

mg) , vitamin A (190 IU), vitamin B1 (0.08 mg), vitamin C (49 mg) and water (87.2 g) [3].  

Siamese orange is one of the horticultural crops developed in the province of Bali. Bangli Regency 

in particular is one of the potential developments for citrus citrus plants in Bali, this is due to 

environmental conditions (soil, climate, altitude, temperature) which are very suitable for citrus 

cultivation [4] and [ 5] Profil  Desa 2020. Siamese orange production in Bangli Regency was in a 

row, namely in 2017 (102,051 tons); in 2018 (168,476 tons); in 2019 (131,587 tons) and 2020 

(104,528 tons) and in Gianyar Regency, namely in 2017 (114,509 tons); in 2018 (174,509 tons); in 

2019 (351,295) and 2020 (126,101 tons) [6]. Imports of fresh oranges that continue to increase 

indicate that there are certain market segments (consumers) that require prime types and quality of 

citrus fruits that domestic producers cannot fulfill [7] dan [8]. Therefore, to support this increase in 
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productivity, good and correct cultivation techniques are needed, including carrying out balanced 

fertilization technology [9]. 

Fertilization is one of the efforts to provide enough nutrients into the soil so that the genetic 

potential of plants can be maximized or can be said as an effort to create a condition where nutrients 

are in a balanced state and available according to plant needs [10]. Fruit plants can produce well if 

they are fertilized with organic and inorganic fertilizers containing N, P, K, Ca, and Mg nutrients at 

the right dosage and application time [11]. 

Agrodyke fertilizer is a type of complete, versatile, and environmentally friendly organic fertilizer 

in the form of white flour and dissolves easily in water. This fertilizer is the result of the latest 

fertilizer industry innovation which combines the biochemical functions of various compounds, 

which are produced using modern technology and contain macro and nutrients micronutrients and 

can be used in all types of forestry, plantation, and food crops [12]. The composition of the agrodyke 

fertilizer content includes C organic (18.52%); C/N ratio (24.16%); Nitrogen (0.75%); P2O5 (2.65%); 

K2O (0.85%); MO (3.7 ppm); Fe (2694 ppm); Mn (193 ppm); B (129 ppm); Cu (48 ppm) and Zn 

(25 ppm) [13].  

Coconut water is one of the waste natural materials that can be used as liquid organic fertilizer, it 

contains hormones such as cytokinins 5.8 mg/l, auxin 0.07 mg/l and a little gibberellin as well as 

other compounds that can stimulate germination and growth. Cytokinins contained in coconut water 

function to stimulate cell division. In coconut water, there are also other building blocks such as 

protein, fat, minerals, carbohydrates, and even complete vitamins C and B complex [14]. [15] and 

[16] stated that until now the utilization of coconut water waste has not been carried out optimally. 

From various literature, it turns out that coconut water contains important nutrients such as 

carbohydrates, sugars, minerals, amino acids, and others.  To use coconut water to become liquid 

organic fertilizer (POC), a decomposition process is needed through the role of microorganisms, 

which is better known as fermentation. During the fermentation process, microorganisms break down 

organic matter to produce nutrients that are easily absorbed by plants. Due to the scarcity of research 

results on the use of agrodyke fertilizer and liquid organic fertilizer from coconut water waste, 

especially on Siamese oranges, the authors want to examine the dosage of agrodyke fertilizer 

combined with the concentration of liquid organic fertilizer (POC) of coconut water waste to get 

maximum citrus yields. 

[17] stated that the use of inorganic fertilizers can be reduced by adding natural organic materials, 

such as coconut water. Coconut water contains several nutrients and growth hormones which play a 

role in cell division, stem meristem formation, root growth, nutrient mobilization, and seed 

germination. [18] and [19] stated that coconut water contains nutrients N (0.018%), P (13.85%), K 

(0.12%), Na (0.002%), Ca (0.006%), Mg (0.005 %) and organic C (4.52%), while the growth 

hormones contained in coconut water are IAA (0.0039%), GA3 (0.0018%), Cytokinin (0.0017%), 

Kinetin (0.0053 %) and Zeatin (0.0019%). [20] stated that the nutrients contained in coconut water 

can replace or reduce artificial fertilizers in planting media, as well as supply growth hormones 

(growth regulators) at the same time. Fulfilling the nutritional needs of plants is expected to reduce 

the use of inorganic fertilizer (urea). Several research results show that coconut water has an effect 

on plant growth. The results of research [17] showed that the use of coconut water growth regulator 

(ZPT) with a concentration of 50 – 100% was able to increase the growth of teak stem cuttings, 

including shoot length. Providing 50% coconut water increases the increase in stem diameter, number 

of leaves, shoot length and number of shoots in lowland tea plants [21]. 
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2.  Material and Methods 

 

 This research was conducted in Bayung Gede Banjar, Bayung Gede Village, Kintamanai District, 

Bangli Regency. The altitude of the place is between 800-900 meters above sea level, with a sloping 

to hilly topography, a slope of 20-40%, temperatures between 13.6-25. C. The temperature is cool 

and the rainfall is quite high, between 125-200 mm [14]. The materials used in this study were citrus 

plants, agrodyke fertilizer, coconut water waste, water, Biomol, Biomi organic fertilizer (as a 

substitute for EM4), sintrong leaves, banana stems, and coir. coconut and materials for chemical 

solutions for analysis in the laboratory. The tools used in this study were large barrels, jerry cans, 

filters, buckets, spaits, choppers, nylon rope, zinc, paper, hoes, pruning shears, scales, stationery, 

sprayer, camera, plastic, scissors, tally counter tools. 
 

3.  Results and Discussion 

 

 The increase in the number of fruit harvested in the A3 treatment was also supported by an 

increase in the variable number of fruit formed per tree (r = 0.984**) (Table 1). The number of 

flowers per tree was obtained in treatment A3, namely 89.12 buds, in A2 89.02 buds, and in A0, only 

88.17 buds (Table 1). The number of fruit formed per tree in A3 was the highest with 85.67 fruit or 

an increase of 11.86% compared to A0, which was only 76.58 fruit (Table 1). The increase in yield 

in this case is the weight of harvested fruit per tree besides being supported by the increase in yield 

components such as the number of fruit harvested per tree, the weight per fruit, the number of flowers 

is also supported by the increase in the component of the number of fruit formed per tree.  

The increased yield shown by the weight of fruit harvested per tree is because Agrodyke fertilizer 

is beneficial to the soil, namely it can open soil pores, so that oxygen can easily enter, restore and 

improve soil fertility, neutralize soil pH according to the needs of plants to grow and develop, activate 

bacteria or microorganisms in the soil and inhibit the development of pathogenic bacteria so that the 

growth and development of roots is better, so that the function of roots in absorbing water, nutrients 

contained in agrodyke fertilizer can be increased, which will ultimately affect the growth and 

development of plants above ground. Whereas in plants it can repair damaged tissues or cells, restore 

the condition of unproductive plants to be productive again, so that productive branches can be 

increased so that more flowers and fruit are formed and can also increase plant resistance to pest and 

disease attacks. Thus the plant metabolism runs smoothly, especially the formation of assimilates. 

The higher the assimilate that is formed the more that can be stored in the storage organs in this case 

is the fruit and the competition between fruits can be minimized so as to reduce fruit loss, which can 

be proven in the variable percentage of fruit fall. The application of Agrodyke fertilizer at a dose of 

150 g/tree (A3) gave the lowest percentage of fruit fall, namely 5.36% and the highest was obtained 

at K0 reaching 17.07% (Table 1).  

Supported by the statement of [15] which states that agrodyke fertilizer is a type of complete 

organic fertilizer which contains several important elements, namely macro and micro nutrients 

which are very much needed by plants which is a versatile and environmentally friendly fertilizer in 

the form of white flour and dissolves easily in water. water so that it is easily absorbed by plant leaves 

so that plant metabolism runs smoothly. In the treatment of POC concentration of coconut water 

waste (K), the highest harvested fruit weight per tree was obtained in the POC treatment of coconut 

water waste with a dose of 15 cc/l (K3), namely 8.63 kg, an increase of 15.83% compared to control 

(K0 ) which is only 7.45 kg (Table 2). The higher fruit weight per tree in the K3 treatment compared 

to K0 was supported by an increase in the number of fruit harvested per tree (r = 0.994**), fruit 

diameter (r = 0.966**) and weight per fruit (r = 0.987**) ( Table 3). The number of fruit harvested 

and the weight per fruit in the K3 treatment obtained the highest respectively 75.50 fruit and 114.35 
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g compared to that without POC coconut water waste, namely 68.67 fruit and 107.77 g or an increase 

of 9.94% and 6, 10% (Tables 2). 

Table  1. 

The effect of the dodis treatment of agrodyke fertilizer (A) and coconut water liquid organic fertilizer (K) on 

the number of flowers and the number of fruit formed per tree and the percentage of fallen fruit per tree 

Treatment 

Number of flowers 

formed per tree (buds) 

Number of fruit 

formed per tree 

 (2-4 cm) 

(fruit) 

Percentage of fallen 

fruit per tree (%) 

Agrodyke fertilizer (A)     

A0 (0  g/tree) 88.17  a 76.58  c 17.07  a 

A1 (50 g/tree) 88.33  a 78.50  c 11.30  b 

A2 (100 g/tree) 89.02  a 81.42  b 8.15 c 

A3 (150 g/tree) 89.12  a 85.67  a 5.36  d 

BNT 0,05 - 2,64 2.01 

POC Coconut Water (K)    

K0 (0  ml/l) 85.00  a 77.17  b 11.06  a 

K1 (5  ml/l) 88.00  a 79.42  b 10.30  a 

K2 (10 ml/l) 88.00  a 82.75  a 9.57  a 

K3  (15 ml/l) 89.75  a 82.83  a 8,86   b 

BNT 0,05 - 2.64 2,01 

Note: The mean value followed by the same letter in the same treatment and column means that 

the difference is not significant at the 5% LSD test level 

 

The interaction between agrodyke fertilizer and liquid organic fertilizer (POC) coconut water 

waste (AxK) had no significant effect on all observed variables. The Agrodyke fertilizer treatment 

had a very significant effect on all variables observed except for the number of flowers formed per 

tree. Meanwhile, the POC of coconut water waste had a significant to very significant effect on all 

variables observed except for the number of flowers formed per tree and fruit diameter which had no 

significant effect. Treatment of Agrodyke fertilizer at a dose of 150 g/tree (A3) gave the highest 

harvested fruit weight per tree, namely 9.76 kg or an increase of 54.18% compared to control (A0), 

which was only 6.33 kg (Table 2). The increase in fruit weight per tree in the A3 treatment was 

supported by an increase in the number of fruit harvested per tree (r = 0.995**), fruit diameter (r = 

0.992**) and weight per fruit (r = 0.985**) (Table 2). The highest number of fruit harvested per tree, 

and the highest weight per fruit was obtained in treatment A3, namely 81.08 fruit and 120.00 g, an 

increase of 27.68% and 20.50% compared to A0, namely only 63.50 fruit and 99.58 g (Table 2). 

The increase in the number of fruit harvested per tree in OSH was supported by the higher number 

of fruit formed per tree (r = 0.976**) (Table 3). The number of fruit formed per tree in the K3 

treatment was 82.83 fruit, while in K0 it was obtained 77.17 fruit or an increase of 7.33% (Table 2). 

It can be said that administering POC coconut water waste can improve plant growth and 

development better, because coconut water contains 3.5% C-organic; 2.5% N; 4.9% P; 4.3%; K 

4.3%; CaO 1.3%; MgO 0.5% (result of laboratory analysis). Besides containing the above nutrients 

it also contains ZPT, one of which is cytokinin. [22]  and  [19] ,where one of the functions of 

cytokinins is to prevent root suberation, so that the function of roots in absorbing water and nutrients 

is better, which will affect the growth and development of above-ground plants such as the process 

of forming food in larger leaves to prevent fruit loss due to competition between fruits in fighting 

over assimilate can be minimized. In this study, it was proven by the variable weight per fruit and 

the lower percentage of fallen fruit per tree obtained in the administration of POC waste coconut 

water with a concentration of 15 ml/l (K3), which was 8.86% compared to K0, which reached 11.08%. 

Supported by the statement [16]  and [23] which states that coconut water can be used to increase 

plant growth to prevent flowers and fruit from falling easily. The utilization of coconut water also 

helps the accumulation of soil nitrogen, dissolving soil phosphorus, and potassium which results in 
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increased absorption and yield of nutrients. Meanwhile, the cytokinins contained also support cell 

division and encourage growth. Watering with old coconut water resulted in a growth in the number 

of leaves which continued to increase compared to the treatment without coconut water watering. 

Old coconut water plays an important role in the formation and growth of leaves because coconut 

water has cytokinin hormones that can stimulate maximum leaf formation. From various literature, 

it turns out that coconut water contains important nutrients such as carbohydrates, sugar, minerals, 

amino acids, and others [16]. [24] suggested that the cytokinin hormone functions in cambium 

development. The combination of auxin and cytokinin found in coconut water also affects the activity 

of the cambium found in orange stems. [23] and [25] added that there is the influence of cytokinins 

and auxins, in stimulating cambium activity so that the plant growth process improves, which in the 

end will affect the production of flowers and fruit. 

 
Table 2. 

The effect of the treatment of dodis agrodyke (A) and coconut water liquid organic fertilizer (K) on the 

variable number of fruit harvested per tree, weight per fruit, fruit diameter, and fruit weight per tree 

Perlakuan Number of 

harvested fruit 

per tree (fruit) 

Heavy 

 per fruit 

(g)  

fruit diameter 

(cm) 

Weight of fruit 

harvested per 

tree 

 (kg)  

 Pupuk Agrodyke(A)     

A0 (0   g/ tree) 63.50  d 99.58  c 5.63 d 6.33  d 

A1 (50 g/tree) 69.83  c 109.64  b 6.11  c 7.67  c 

A2 (100 g/tree) 74.83  b 118.05  a 6.31  b 8.84  b 

A3 (150 g/tree) 81.08  a 120.00  a 6.59  a 9.76  a 

BNT 0,05 2.11 4.48 0.18 0.47 

POC Coconut Water (K)     

K0 (0   ml/l) 68.67  c 107.77  b 5.91  a 7.45  c 

K1 (5  ml/l) 71.25  b 109.83  ab 6.10  a 7.70  b 

K2 (10 ml/l) 73.83  a 113.33  a 6,25  a 8.43  ab 

K3  (15 ml/l) 75.50  a 114.35  a 6.29  a 8.63  a 

BNT 0,05 2.11 4.48 0.18 0.47 

Note: The mean value followed by the same letter in the same treatment and column means that the difference 

is not significant at the 5% LSD test level 

 

4.  Conclusion 

 

The interaction between the doses of Agrodyke fertilizer and Coconut Water Liquid Organic 

Fertilizer had no significant effect on all observed variables. The treatment of Agrodyke fertilizer at 

a dose of 150 g/tree gave the highest fruit weight per tree, namely 9.76 kg, or an increase of 54.18% 

when compared to the control (A0), which was only 6.33 kg. The highest fruit weight per tree was 

obtained in the POC treatment of coconut water waste with a concentration of 15 ml/l which was 

8.63 kg, an increase of 15.83% compared to the control (K0), which was only 7.45 kg. 
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