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ABSTRACT
[bookmark: _Hlk213169542]This study aimed to analyze the levels of nitrogen (N), phosphorus (P), and potassium (K) in lettuce (Lactuca sativa L.) plant tissue cultivated using a wick hydroponic system, using two types of AB Mix nutrients (Goodplant and Meroke) substituted with Fortune liquid organic fertilizer (LOF) in various proportions. The study evaluated the effect of substitution on plant macronutrient content and compared the effectiveness of the two types of AB Mix. The study was conducted by analyzing lettuce plant tissue cultivated hydroponically using two types of AB Mix (Goodplant and Meroke) and the proportions of LOF substitution (0%, 25%, 50%, and 75%). The results of the study showed that partial substitution of AB Mix with LOF affected the N, P, and K content of plant tissue. In general, the highest levels of N, P, and K were obtained in the treatment without LOF substitution, indicating that AB Mix remains the primary source of macronutrients for lettuce plants. The proportion of AB Mix substitution LOF affected the macronutrient content of plants. Increasing the proportion of LOF tended to decrease the N and P levels, while the K levels showed fluctuations. This indicates that LOF has an unbalanced nutrient content to fully replace AB Mix as the primary nutrient source in hydroponic systems. A comparison between the two types of AB Mix showed that Goodplant  produced relatively higher levels of N and K in plant tissue than Meroke, while the P levels tended to be balanced between the two. 
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1. INTRODUCTION
Lettuce (Lactuca sativa L.) is a leafy vegetable widely consumed by the public due to its high nutritional value, fresh flavor, and relatively short harvest time. Demand for lettuce continues to increase in line with the growth of the culinary industry and increasing public awareness of the importance of consuming fresh, hygienic vegetables. To meet this demand, hydroponic cultivation systems are an effective and efficient alternative because they produce high-quality, environmentally friendly products and can be grown in limited space.
One simple hydroponic system widely used by farmers and hobbyists is the wick system.  The wick hydroponic system has several advantages compared to other hydroponic methods. This system is the simplest and most affordable because it does not require pumps or electronic devices, operating passively by utilizing the capillary action of the wick to deliver water and nutrients to the plant roots. Therefore, it does not depend on electricity and continues to function during power outages. It is also very easy to maintain—only requiring the addition of nutrient solution when the volume decreases—making it suitable for beginners, children, and the elderly. In addition, this system is environmentally friendly since it can use recycled materials such as plastic bottles and fabric scraps, and it conserves water. The risk of failure is also relatively low because nutrient supply remains stable without the danger of sudden drought as in the Nutrient Film Technique (NFT) or Deep Flow Technique (DFT) systems. The wick hydroponic system is well-suited for small-scale cultivation and leafy vegetables such as lettuce, water spinach, spinach, and mustard greens, with the added advantage of system stability that does not require complex adjustments of Potential of Hydrogen (pH) and Electrical Conductivity (EC), making it an ideal choice for anyone wishing to learn modern cultivation methods in a simple, economical, and sustainable way. However, the success of this system depends heavily on the availability of macro and micro nutrients in the nutrient solution, particularly nitrogen (N), phosphorus (P), and potassium (K), which play a vital role in vegetative growth, root formation, and increased yield.
AB Mix nutrient solution is a commonly used hydroponic fertilizer formulation due to its balanced nutrient content and easy plant absorption. Several commercial brands, such as Goodplant and Meroke, are widely used on various horticultural crops, including lettuce. However, the full use of AB Mix is ​​relatively expensive, necessitating the search for more economical alternatives without compromising plant nutrition. One potential approach is to partially replace AB Mix with LOF.
This study aims to analyze the levels of N, P, and K in lettuce plant tissue cultivated with a wick hydroponic system using two types of AB Mix (Goodplant and Meroke) substituted with LOF at various proportions.

2. RESEARCH METHODS

2.1. Materials And Methods
The hydroponic research was conducted from March to May 2024 in Sidomulyo Village, Anggana District, Kutai Kartanegara Regency. Plant tissue analysis was conducted in the Soil Science Laboratory of the Faculty of Agriculture, Mulawarman University. Temperature 29-31°C, humidity 75-80% during the hydroponic cultivation. The materials used for the hydroponic research were Batavia lettuce seeds, rockwool, rice husk charcoal, and cocopeat growing media, Fortune liquid organic fertilizer, AB Mix Goodplant, Meroke, mineral water bottles, and flannel cloth. Tissue analysis of lettuce, consisted of two series of treatments, namely: (1)first series (Goodplant + LOF): p0 = 100% AB Mix Goodplant + 0% LOF, p1 = 75% AB Mix Goodplant + 25% LOF, p2 = 50% AB Mix Goodplant + 50% LOF, and p3 = 25% AB Mix Goodplant + 75% LOF; and (2) second series (Meroke + LOF): m0 =100% AB Mix Meroke + 0% LOF, m1 = 75% AB Mix Meroke + 25% LOF, m2 = 50% AB Mix Meroke + 50% LOF, and m3 = 25% AB Mix Meroke + 75% LOF. The analysis data from the N, P, and K levels in lettuce grown under the wick hydroponic system using two types of AB Mix substituted with LOF are discussed descriptively.

2.2. Research Procedure
The stages of research activities are as follows:
1. AB Mix and LOF Preparation
Preparing AB Mix Meroke, AB Mix Goodplant, and LOF solution, solution concentration based on the manufacturer's recommendation. 
2. Seed Sowing
The rockwool was cut into 2 x 2 cm pieces and moistened with a seedling hole. Each hole was filled with one lettuce seed. The lettuce seedlings were watered daily for seven days, followed by the next seven days with the appropriate nutrient solution.
3. Wick System Hydroponic Installation Preparation
The wick system hydroponics in this study used 1,500 mL mineral water bottles as the nutrient reservoir and growing medium, and flannel cloth as the wick.
4. Preparation of Planting Media and Nutrients
The planting medium used is rice husk charcoal mixed with cocopeat. 20 g of the planting medium is added to the upper installation. The AB Mix and LOF nutrients are combined according to the treatment and added to each nutrient container, each containing 700 mL.
5. Transplanting
The seedlings are transplanted when the plants are 14 days old. The seedlings are planted in a hydroponic installation filled with the planting medium and nutrients according to the treatment.
6. Plant Maintenance
Plant maintenance includes providing nutrients according to the treatment, adding nutrients, cleaning the nutrient container, and controlling pests and diseases. Nutrient replacement is carried out at 13 and 25 days after transplanting (HSPT). Nutrient addition is carried out by adding nutrients until the nutrient volume reaches 700 mL at four-day intervals. pH and total dissolved solids (TDS) measurements are performed during nutrient addition and replacement.
7. Harvesting
Lettuce is harvested at 30 days after planting by removing the entire plant, including the roots. The lettuce harvest was then used for tissue analysis of N, P, and K
.

3. RESULTS AND DISCUSSION
3.1. N, P, and K Content of Lettuce Plants in a Combination Solution of AB Mix Goodplant and LOF Fortune
The results of the analysis of N, P and K content of lettuce plant tissue in the combination treatment of AB Mix Goodplant and LOF solutions showed that the highest N content was obtained in treatment p0 (100% AB Mix Goodplant + 0% LOF) at 5.46%, while the lowest N content was found in treatment p3 (25% AB Mix Goodplant + 75% LOF) at 3.42%. In general, the N, P, and K content of lettuce plants showed a decreasing trend as the proportion of LOF in the hydroponic nutrient solution increased (Table 1).

Table 1. Results of Analysis of N, P, and K Levels of Lettuce Plants in the Combination of AB Mix Goodplant And LOF 

	Combination of AB Mix
Goodplant and LOF Treatments (P)
	N Total
(%)
	P Total
(%)
	K Total
(%)

	100% AB Mix Goodplant + 0% LOF (p0)
	5,46
	0,44
	2,11

	75% AB Mix Goodplant + 25% LOF (p1)
	4,54
	0,29
	1,77

	50% AB Mix Goodplant + 50% LOF (p2)
	4,40
	0,22
	1,73

	25% AB Mix Goodplant + 75% LOF (p3)
	3,42
	0,27
	1,92



3.1.1. N Content
This decrease in N levels is thought to be closely related to the composition of macronutrients in the nutrient solution. Goodplant's AB Mix solution is designed with a high nitrogen concentration in forms readily absorbed by plants, namely nitrate (NO₃⁻) and ammonium (NH₄⁺). Nitrogen plays a direct role in the formation of amino acids, proteins, and chlorophyll (Marschner, 2012; Barker & Pilbeam, 2015; Wang et al., 2024). When a portion of the AB Mix solution is substituted with LOF, the proportion of N available to plants decreases because the total nitrogen content in LOF is generally lower and dominated by organic forms that require mineralization before being absorbed by plant roots (Hartatik et al., 2015; Syamsia, 2024). 
Organic nitrogen from organic fertilizer becomes available in inorganic form (NH₄⁺ and NO₃⁻) through microbial ammonification and nitrification (Ramasamy, Paramasivam, & Arulmozhiselvan, 2021), a relatively slow process compared to direct absorption from ready-to-use AB Mix. This causes plants in treatments with higher organic fertilizer substitutions to experience decreased N uptake, resulting in lower N levels in plant tissues. In addition, in the wick hydroponic system, microbial activity that plays a role in the decomposition of organic compounds is relatively limited because the planting medium and root environment are moist but not completely anaerobic, which constrains microbial-mediated mineralization (Miranti et al.,  2023). 
The high nitrogen levels in the p0 treatment indicate that AB Mix Goodplant alone is capable of providing optimal inorganic nitrogen for lettuce vegetative growth. Nitrogen functions as a major component in the formation of amino acids, proteins, and enzymes, and plays a crucial role in chlorophyll formation, which influences photosynthetic activity (Panahandeh et al., 2023; Hawkesford et al., 2014). Therefore, the high tissue N levels in the p0 treatment indicate that the plants are in optimal nutritional conditions for leaf growth and biomass formation.
Conversely, the decrease in N levels in treatments p1 to p3 indicates limited available nitrogen, potentially inhibiting protein and chlorophyll synthesis. Plants with low N levels exhibit paler leaf color and slower growth due to reduced photosynthetic activity (Wenceslau et al., 2021; Yulia et al., 2021). This phenomenon generally occurs when the primary nitrogen source comes from liquid organic matter with a low dissolved mineral content.
In addition to nutrient availability, the pH and electrical conductivity (EC) of the solution can also affect N uptake by hydroponic plants. Substitution of LOF in the AB Mix solution can reduce pH and EC stability.  Thereby affecting the availability of NO₃⁻ and NH₄⁺ ions in the root zone (Ariananda et al., 2020). Fluctuations in pH below 5.5 or EC above optimal thresholds (1.6–2.0 mS cm⁻¹) can inhibit efficient NO₃⁻ and NH₄⁺ absorption by lettuce roots (Hawkesford et al., 2014). These effects are more pronounced at higher LOF concentrations (p₃), where organic compounds may also chelate nutrients or modify the ionic balance of the medium. 
Thus, the results of this study reinforce the view that excessively high proportions of LOF in hydroponic nutrient solutions are not recommended, as they can reduce plant tissue N levels due to low inorganic N availability and delayed mineralization of organic N. The best combination, based on data trends, is likely treatment p1 (75% AB Mix Goodplant + 25% LOF), as it maintains a relatively high N content (4.54%) with a 25% reduction in AB Mix usage, potentially lowering production costs without significantly reducing plant nutrient status.

3.1.2. P Content
The analysis of P levels in lettuce plant tissue in the combination of AB Mix Goodplant and LOF showed that the highest P levels were found at p0 (100% AB Mix Goodplant + 0% LOF) at 0.44%, while the lowest P levels were found at p2 (50% AB Mix Goodplant + 50% LOF) at 0.22%. The P levels increased again at p3 (25% AB Mix Goodplant + 75% LOF) at 0.27%. In general, the P levels of lettuce decreased from p0 to p2, but increased slightly at p3 (Table 1). Based on the classification criteria for plant tissue P levels, the P levels of lettuce (0.22–0.44%) were in the low to high range, indicating that the plants were still able to absorb sufficient P to support metabolism and growth.
The high P levels in the p0 treatment (100% AB Mix Goodplant) were due to the high inorganic P content and easy absorption by plants in the AB Mix formulation. AB Mix solutions generally contain phosphorus in the form of orthophosphate ions (H₂PO₄⁻ and HPO₄²⁻), which can be directly absorbed by roots through active transport, thus their high efficiency in supporting energy (ATP) formation, nucleic acid synthesis, and root and leaf development.  Conversely, the decrease in P levels in the p1 (0.29%) and p2 (0.22%) treatments was suspected to be due to a decrease in the concentration of available phosphorus due to the increase in the proportion of LOF. The total P content in LOF is relatively low and is mostly in the form of complex organic compounds such as phytate or phospholipids that are not directly available to plants. In hydroponic systems, the decomposition of organic phosphorus compounds into inorganic forms (orthophosphate) requires microbial phosphatase activity, which in inorganic media conditions, such as wick hydroponics, is relatively limited. As a result, even though LOF was added, most of the organic P was not mineralized into a form that could be absorbed by the roots, resulting in decreased P levels in plant tissues. The increase in P levels that occurred in p3 (0.27%) despite the LOF proportion increasing to 75% can be explained by the possibility of improved nutrient absorption conditions due to positive interactions between LOF organic compounds and the plant root system. Liquid organic matter can increase the availability of P in solution through the complexation mechanism of metal ions (such as Fe³⁺ and Al³⁺), which usually bind phosphate, making P ions more soluble. In addition, organic compounds from LOF, such as humic and fulvic acids, can increase root membrane permeability, which indirectly improves P absorption even though the total concentration is low.  However, this pattern of increasing P levels in p3 was not followed by an increase in N levels, as discussed previously, indicating that P absorption does not always align with N absorption.
The high P content in the p0 treatment (0.44%) is categorized as high according to the plant nutrition classification, indicating that a single AB Mix Goodplant solution is able to provide optimal P for hydroponic lettuce. P is a major component in the formation of adenosine triphosphate (ATP), which plays a role in metabolic processes, cell division, and leaf tissue expansion.  P deficiency can cause impaired photosynthesis, dark green or bluish-purple leaves, and slow growth. Therefore, decreased P levels in p1 and p2 can impact the delay in new leaf formation and a decrease in photosynthetic area. The results of this study also indicate that the balance between N and P elements is very important in hydroponic systems. Adequate N content will support effective P absorption, because these two elements interact in protein and nucleic acid synthesis. In treatments with low N levels (p2 and p3), P absorption efficiency tends to decrease because enzyme activity and phosphate transport systems in the roots are also reduced. Thus, the proportion of 75% AB Mix Goodplant + 25% LOF (p1) can be considered the most balanced combination, because it still maintains P levels in the moderate category (0.29%) as well as good nutrient efficiency without a significant decrease in P levels in plant tissue.
3.1.3. K Content 
Analysis of K levels in lettuce plant tissue cultivated hydroponically using a wick system, using a combination of AB Mix Goodplant and LOF, showed a decrease in K levels as the proportion of LOF in the nutrient solution increased. The highest K levels were found in treatment p0 (100% AB Mix Goodplant + 0% LOF) at 2.11%, followed by p3 (25% AB Mix Goodplant + 75% LOF) at 1.92%, p1 (75% AB Mix Goodplant + 25% LOF) at 1.77%, and p2 (50% AB Mix Goodplant + 50% LOF) at 1.73%. Overall, plant K levels in treatments p1, p2, and p3 were below the optimal limit (<2%), and therefore could be categorized as low. The decrease in K levels in lettuce plants is in line with the decrease in the proportion of AB Mix in the nutrient solution. AB Mix Goodplant contains K elements in the form of K⁺ ions that are easily absorbed by plants through the root system, whereas in LOF, K elements generally come from organic materials that require a microbial decomposition process to be available to plants. Therefore, the greater the substitution of AB Mix with LOF, the lower the availability of K in the form of ions that can be directly absorbed by the roots. This results in a decrease in the K levels of lettuce plant tissue.
K is an essential macronutrient that plays a key role in enzyme activity, osmotic balance, cell pH regulation, stomata opening and closing, and photosynthates transport (Marschner, 2012; Hawkesford et al., 2014). K deficiency can cause plant metabolic disorders, such as decreased photosynthesis rates, inefficient sugar translocation, and decreased enzyme activity associated with vegetative growth. K deficiency in leafy plants such as lettuce is usually characterized by yellowing of leaf edges (marginal chlorosis) and stunted growth. Interestingly, despite a general decrease in K levels, treatment p3 (25% AB Mix + 75% LOF) showed a slight increase in K levels compared to p2. This is thought to be due to a synergistic interaction between the organic matter of LOF and AB Mix, where certain organic elements, such as humic and fulvic acids in organic fertilizer, can help increase K⁺ ion uptake by increasing the cation exchange capacity (CEC) in the root zone and improving the structure of the nutrient solution (Ramasamy et al., 2021). However, this increase was not enough to exceed the K levels in the control treatment (p0). Adequate K from 100% AB Mix is ​​crucial for supporting plant metabolism and tissue formation. K deficiency due to a decrease in the proportion of AB Mix inhibits photosynthetic transport from leaves to sink organs, ultimately reducing overall plant growth (Jones, 2016). Thus, it can be concluded that AB Mix Goodplant plays a dominant role in providing K for lettuce plants, while substitution with LOF of more than 25% tends to reduce plant tissue K levels. The optimal proportion to maintain K levels close to optimal standards appears to be a combination of 75% AB Mix + 25% LOF (p1), although still slightly lower than the control. These results emphasize the importance of a balance between inorganic and organic nutrient sources in hydroponic systems to ensure efficient nutrient absorption.



3.2. N, P, and K Content of Lettuce Plants in a Combination Solution of AB Mix Meroke and LOF Fortune
The results of the analysis of N, P and K content in lettuce plant tissue in the combination treatment of AB Mix Meroke and LOF showed that the highest N content was found in treatment m0 ​​(100% AB Mix Meroke + 0% LOF) at 4.76%, while the lowest N content was found in m3 (25% AB Mix Meroke + 75% LOF) at 3.33%. In general, the pattern of changes in N levels showed a downward trend as the proportion of LOF Fortune in the nutrient solution increased, similar to the pattern that occurred in the combination of AB Mix Goodplant and LOF (Table 2).

Table 2. Results of Analysis of N, P, and K Levels of Lettuce Plants In the Combination of AB Mix Meroke and LOF 
	Combination of AB Mix
Meroke and LOF Treatments (P)
	N Total
(%)
	P Total
(%)
	K Total
(%)

	100% AB Mix Meroke + 
0% LOF (m0)
	4,76
	0,19
	1,70

	75% AB Mix Meroke + 
25% LOF (m1)
	4,45
	0,54
	1,73

	50% AB Mix Meroke + 
50% LOF (m2)
	3,89
	0,33
	1,53

	25% AB Mix Meroke + 
75% LOF (m3)
	3,33
	0,51
	1,74



3.2.1. N Content`
The decrease in N levels in the combination treatment of AB Mix Meroke and LOF indicates that reducing the proportion of AB Mix results in a reduction in the availability of inorganic N directly absorbed by plants. AB Mix Meroke is generally formulated with a balance of macronutrients (N, P, K, Ca, Mg, and S) and micronutrients (Fe, Mn, Zn, Cu, B, Mo) in dissolved form, thus providing N in the form of nitrate (NO₃⁻) that is readily absorbed by lettuce plant roots (Chowdhury et al., 2024). When AB Mix is ​​substituted with LOF, some of the inorganic N is replaced by organic N from the LOF, which cannot all be absorbed directly by plants without going through a mineralization process. 
Nitrogen in LOF is generally composed of proteins, amino acids, and complex organic compounds. For this N to be utilized by plants, it must undergo a decomposition process by microorganisms into nitrate or ammonium (Shinohara et al., 2011; Meeboon et al., 2022). However, because the wick hydroponic system has a limited root environment for microbial activity, the N mineralization process is slow, resulting in less available N compared to using pure AB Mix. This phenomenon explains why in the m1 treatment (75% AB Mix Meroke + 25% LOF), the N content of lettuce plants was still relatively high (4.45%) and not much different from m0 (4.76%), but decreased significantly in m2 (3.89%) and m3 (3.33%) when the proportion of LOF increased. These results align with findings by Cintiyah et al. (2024), who reported that excessive LOF use in hydroponic systems reduced plant N uptake due to slower nutrient mineralization, while the combination of 75% inorganic nutrients and 25% organic inputs provided optimal growth and nutrient balance.
The decreased N content of plant tissue can also be associated with a decrease in the electrical conductivity (EC) of the nutrient solution as the proportion of Fortune LOF increases. EC is an indicator of the number of dissolved ions in a solution; the lower the EC value, the less available N, P, and K ions. Because LOF has a lower mineral salt content than AB Mix, the addition of large amounts of LOF lowers the solution's EC, thereby reducing the efficiency of N uptake by lettuce roots. Furthermore, the solution's pH, which tends to fluctuate in organic-inorganic combinations, can also affect nitrogen availability. At pH conditions that are too low or too high, NO₃⁻ and NH₄⁺ ions become unstable, reducing their uptake by plant roots. Therefore, pH and EC stability need to be maintained so that the nutrient combination between AB Mix and LOF remains effective in providing essential nutrients for plants.
The high N content in the m0 treatment (4.76%) indicates that AB Mix Meroke can provide sufficient N to support the vegetative growth of lettuce. N plays an important role in the formation of chlorophyll, amino acids, and proteins, which determine the rate of photosynthesis and leaf tissue formation.  Conversely, decreasing N levels in the m2 and m3 treatments can have an impact on the intensity of leaf green color and slower biomass growth due to reduced plant metabolic activity. Thus, it can be concluded that the higher the proportion of LOF in the AB Mix Meroke solution, the lower the N content of lettuce plant tissue. The optimal combination appears to be in the m1 treatment (75% AB Mix Meroke + 25% LOF), where the N content is still relatively high and the efficiency of AB Mix use increases, thus having the potential to be applied on a hydroponic cultivation scale that is oriented towards cost efficiency and environmental sustainability.

3.2.2. P Content
The analysis of P levels in lettuce plant tissue cultivated hydroponically using a wick system, using a combination of AB Mix Meroke and LOF, showed fluctuating values ​​between treatments. The highest P levels were found in treatment m1 (75% AB Mix Meroke + 25% LOF) at 0.54%, followed by m3 (25% AB Mix Meroke + 75% LOF) at 0.51%, m2 (50% AB Mix Meroke + 50% LOF) at 0.33%, and the lowest in m0 (100% AB Mix Meroke + 0% LOF) at 0.19%. This pattern indicates that the addition of LOF to the nutrient solution can increase plant tissue P levels to a certain point, although this is not linear with the proportion of organic fertilizer added (Table 1).
The increased P levels in treatments m1 and m3 compared to the control (m0) indicate that LOF contributes to the availability of P in the nutrient solution. This is suspected because the organic matter in LOF can improve the ability of plants to absorb nutrients by increasing microbial activity and the availability of dissolved phosphate ions. Several studies have reported that the application of liquid organic fertilizer can increase P availability through the mineralization of organic compounds and increased phosphate mobility in the root zone (Ramasamy et al., 2021). However, the fluctuating P levels between treatments indicate a complex interaction between the composition of AB Mix Meroke and LOF. AB Mix Meroke has a basic composition of macro and micro elements that are balanced for the vegetative growth of leafy plants such as lettuce, but when combined with organic-rich LOF, there is the possibility of changes in pH or ionic interactions in the nutrient solution that can affect P availability to plants. P easily precipitates in the form of insoluble compounds if the solution conditions are basic or contain excess Ca²⁺ and Mg²⁺ cations (Jones, 2016).
Based on the criteria for plant tissue P levels according to Foth (1990), the P levels of lettuce plants in this study were in the low to very high category (0.19–0.54%). The high P values ​​in treatments m1 and m3 indicate that the combination of AB Mix Meroke and LOF Fortune in certain proportions can provide optimal amounts of P for lettuce plants. P plays an important role in the process of leaf formation, cell division, and energy transfer through ATP, so that increasing P levels can be positively correlated with plant vegetative growth (Hawkesford et al., 2014). The presence of liquid organic materials, such as LOF, can improve P absorption by plants by increasing root efficiency in absorbing nutrients. Thus, it can be concluded that the addition of LOF in the AB Mix Meroke solution has a positive effect on increasing the P levels of lettuce plant tissue up to a certain substitution level. The proportion of 75% AB Mix Meroke + 25% LOF (m1) appears to provide the best results in increasing plant P levels, while increasing LOF substitution above 50% tends not to increase effectiveness significantly and can cause an imbalance of nutrients in the solution.




3.2.3. K Content
The analysis of K levels in lettuce plant tissue cultivated using a wick hydroponic system, using a combination of AB Mix Meroke and LOF, showed a fluctuating pattern between treatments. Based on the measurements, the highest K levels were obtained in treatment m3 (25% AB Mix Meroke + 75% LOF) at 1.74%, followed by m1 (75% AB Mix Meroke + 25% LOF) at 1.73%, m0 (100% AB Mix Meroke + 0% LOF) at 1.70%, and the lowest in m2 (50% AB Mix Meroke + 50% LOF) at 1.53%. The control (m0), which used only pure AB Mix Meroke, had lower K levels than m1 and m3, but higher than m2. This condition indicates that the addition of LOF at certain concentrations can increase K absorption by lettuce plants, especially at the proportions of 75% AB Mix + 25% LOF (m1) and 25% AB Mix + 75% LOF (m3). This indicates that the composition of LOF can complement the micro and organic elements that help the absorption of K from the AB Mix nutrient solution. According to Marschner (2012), K is a macronutrient that plays an important role in various physiological functions of plants, including enzyme activation, osmotic pressure regulation, cation-anion balance, and control of stomatal opening. Thus, increasing K levels in plant tissues has the potential to increase the efficiency of photosynthesis and energy metabolism, which ultimately has a positive impact on vegetative plant growth, such as plant height, number of leaves, and root length.
If K levels are low, plants can experience deficiency symptoms, such as yellowing of the leaves at the edges (marginal chlorosis), stunted growth, and weak stems (Epstein & Bloom, 2019). This is because K is a mobile element, easily transferred from older to younger tissues (especially meristems). Therefore, if K intake is limited, younger plant parts such as new leaves continue to receive a K supply, while older leaves experience deficiency symptoms first. This fluctuating trend indicates that the addition of LOF to the AB Mix Meroke solution does not always reduce plant tissue K levels, but rather, at certain proportions, can increase K availability. In treatments m1 and m3, K levels were slightly higher than in the control (m0), indicating a positive role for the organic components of LOF  in helping increase plant K absorption. LOF  is known to contain organic materials such as humic and fulvic acids, which function to increase the efficiency of macronutrient absorption by improving the chemical properties of the solution and increasing root microbial activity. 
The K content of lettuce plants in all treatments was below the optimal threshold of 2%, thus categorized as low to moderate. However, the K levels in m1 and m3 approached the optimal limit, indicating that the combination of AB Mix and LOF in these proportions was still able to meet most of the plant's K needs. K is a very important macronutrient because it plays a role in activating more than 60 types of enzymes, maintaining osmotic balance, regulating cell pH, and playing a role in the transpiration process through the mechanism of opening and closing stomata (Marschner, 2012; Hawkesford et al., 2014). Furthermore, K is mobile within the plant, allowing it to easily move from older tissues to younger or actively dividing tissues, such as young leaves and meristematic growth points (Jones, 2016). K levels approaching 2%, as in the m3 treatment, are already close to the optimal range for the growth of leafy plants such as lettuce. Based on the criteria of Barker & Pilbeam (2015), the ideal plant K level is between 1.8–2.5% of the dry weight of plant tissue. Values ​​below 2% are categorized as low to moderate, while values ​​above 2% are considered adequate to high. Therefore, the m3 treatment can be said to produce better K levels than other treatments.
The higher K levels in treatments m1 and m3 compared to the control are thought to be due to a synergistic effect between the inorganic elements from AB Mix and the organic compounds from LOF. This combination can increase nutrient uptake efficiency by increasing root activity and microorganisms that mobilize potassium in the hydroponic medium. Furthermore, the organic acid content in LOF can increase the availability of K⁺ ions by lowering the micro pH around the root zone, thereby improving K absorption by plant roots (Ramasamy et al., 2021). Overall, the results of this study indicate that the use of LOF in moderate concentrations (25–75%) with Meroke AB Mix can maintain and even slightly increase the potassium levels of lettuce plants compared to using AB Mix alone. However, the 50% combination proportion (m2) appears to be less than ideal because it decreases K levels due to a possible imbalance in the cation-anion ratio in the nutrient solution or competition for nutrient absorption. The results showed that the combination of 75% AB Mix Meroke + 25% LOF (m1) was the most effective proportion in providing adequate K for lettuce growth in a wick hydroponic system. This composition provides an optimal balance between the availability of inorganic elements and the activity of organic matter, which supports efficient nutrient absorption.

CONCLUSION
1.  The analysis results show that the levels of N, P, and K in lettuce plant tissue cultivated using a wick hydroponic system vary depending on the type of AB Mix solution and the level of substitution with LOF. In general, the highest levels of N, P, and K were obtained in the treatment without LOF substitution, indicating that AB Mix remains the primary source of macronutrients for lettuce plants.
2.  The proportion of AB Mix substitution with LOF affected the macronutrient content of plants. Increasing the proportion of LOF tended to decrease N and P levels, while K levels fluctuated. This indicates that LOF has an insufficient nutrient balance to fully replace AB Mix as the primary nutrient source in hydroponic systems.
3.    A comparison between the two types of AB Mix shows that Goodplant produces relatively higher levels of N and K in plant tissue than Meroke, while P levels tend to be balanced between the two. This shows that AB Mix Goodplant is more effective in providing the main nutrients, especially N and K, for lettuce plants cultivated hydroponically using wick fertilizer with LOF substitution.
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