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Abstract
Organic materials that can be used to make liquid organic fertilizer include Moringa leaves, lamtoro leaves, banana tubers, coconut husks, and others. Each ingredient has different contents so that when combined they can provide complete nutritional elements. This research aims to test the response of giving NPK plus liquid organic fertilizer to the growth of pakcoy plants. The research design used was a randomized block design consisting of six treatments, namely giving POC NPK Plus 70 ml/l, 80 ml/l, 90 ml/l, 100 ml/l, 110 ml/l and control. Each treatment was repeated 5 times so that there were 30 experimental units. Data were analyzed using the F test, if significantly different, continued with the Duncan Test (DMRT) at 5% level. The results obtained from this research were that giving POC NPK Plus at various dosage treatments was not able to increase the growth of pak choy plants.
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A. Introduction
Fertilizing plants is an activity to provide or add nutrients needed by plants. Fertilization can be provided using organic or inorganic materials which aim to replace nutrient losses in the soil and to meet the nutrient needs of plants so that plant productivity increases (Mansyur et al., 2021). Inorganic fertilizers are practical in their use but have a negative impact on the environment. Apart from that, currently the price is relatively expensive and its availability on the market also tends to be scarce. To overcome this, organic fertilizer can be used. Organic fertilizer can be in solid or liquid form. Liquid organic fertilizer (POC) is a fertilizer in the form of a solution that comes from the decomposition of organic materials, both from plant remains, animal and human waste, and has a content of more than one nutrient. Liquid organic fertilizer has the advantage of being easy to make, easy to absorb and does not damage the soil and plants. If there is excess fertilizer capacity in the soil, the plants will easily regulate the absorption of the required fertilizer composition (Masluki, et al., 2016). Liquid organic fertilizer also has other advantages, namely that it can provide nutrients according to plant needs, the distribution can be more even and the concentration can be adjusted according to plant needs.
Soil fertility damaged by the use of inorganic fertilizers can be increased again by using liquid organic fertilizer. Liquid organic fertilizer functions to increase plant growth by providing some of the essential elements that plants need. Therefore, the need for liquid organic fertilizer to provide some of the elements for plant growth is quite high and is a potential business opportunity because the procedure for making liquid organic fertilizer is relatively easy.
Organic materials that can be used to make liquid organic fertilizer include Moringa leaves, lamtoro leaves, banana tubers, coconut husks, fruit waste, and many others. Each ingredient has different contents so that when combined they can provide complete nutritional elements.
Lamtoro leaves contain nutrients, especially N, P, K and Ca, based on research (Budi, et al., 2017) the N content is 2.79 kg, P 3.9 kg and Ca 7.8 kg from 100 kg of dry matter, so Lamtoro plants are very good for use as a means of fertilizing the soil. Apart from lamtoro leaves, coconut fiber also contains nutrients that plants really need, namely potassium (K). Water from soaking coconut fiber which contains the element K is very good if given as fertilizer and a substitute for inorganic KCl fertilizer for plants (Sari, 2015). Banana stems contain quite high levels of phenolic acid which can help bind Al, Fe and Ca ions. This will increase the availability of soil P which is useful for the flowering and fruit formation process. 
In making liquid organic fertilizer, apart from the nutrient content as the main part that is expected, the presence of growth stimulants is also needed to support plant growth. Aloe vera leaves are widely known to contain growth stimulants, namely auxin and gibberellin. Making liquid organic fertilizer by combining organic materials with different contents is expected to provide the nutrients needed by plants.
Research purposes
This research aims to test the response of giving NPK plus liquid organic fertilizer to the growth of pak choy plants

B. Literature Review and Hypothesis Development
Liquid organic fertilizer contains essential macro and micro nutrients (N, P, K, S, Ca, Mg, B, Mo, Cu, Fe, Mn, and organic materials) and is mostly applied through the leaves. The benefits of liquid organic fertilizer include being able to encourage and increase the formation of leaf chlorophyll so that it will increase the ability of photosynthesis and absorb nitrogen from the air, can increase plant vigor which makes plants sturdy and strong, can increase plant resistance to drought, stimulate the growth of production branches, increase the formation of flowers and ovaries, reducing the fall of flowers and ovaries (Huda, 2013).
One of the organic materials that can be used as organic fertilizer is lamtoro leaves. According to several studies, lamtoro leaf fertilizer, if given at the appropriate concentration, can increase plant growth and yield. The nutrients contained in lamtoro leaves are essential nutrients needed for growth and development (Ratrinia et al., 2014). Apart from nutrients, lamtoro leaves also contain 25.9% protein; carbohydrates 4.0%; tannin 4.0%, mimosine 7.19%, calcium 2.36%, phosphorus 0.23%, b-carotene 536.0 mg/kg, and energy 20.1 Youle (Devi et al., 2013)
Banana weevils also have potential as raw material for organic fertilizer and decomposer. Banana weevils contain the microbes Bacillus sp., Aeromonas sp., and Aspergillus nigger which have the potential to decompose organic matter and also contain quite high levels of phenolic acid which helps bind Al, Fe and Ca ions thereby helping the availability of soil P which is useful in the flowering and fruit formation processes (Suhastyo, 2011).
Apart from lamtoro leaves and banana tubers, coconut fiber also contains nutrients that plants really need, namely potassium (K), calcium (Ca), magnesium (Mg), sodium (Na) and phosphorus (P). Soaking coconut fiber will cause potassium to dissolve in water, resulting in soaking water containing the element K. Water from soaking coconut fiber containing the element K is very good if given as fertilizer and a substitute for inorganic KCl fertilizer for plants (Sari, 2015).
Pakcoy is not native to Indonesia, but is suitable for climate, weather and soil so it was developed in Indonesia.  Areas with an altitude of 5 meters to 1200 meters above sea level are suitable places for pak choy cultivation. Pakcoy plants can grow well in hot and cold climates, so they can be cultivated from both lowland and highland areas (Musliman, 2014).
The hypothesis of this research is that there is an effect of giving POC plus on the growth of pakcoy plants and there is one treatment that has the best effect on the growth of pakcoy plants.

C. Research Method
The experiment was carried out in the Banjarnegara Polytechnic greenhouse
The tools used are a sprayer, polybag, 20 l plastic bucket/barrel, stirrer, knife, blender, bottle, ruler, scale, label, oven and stationery. The materials needed are pak choy seeds, manure, soil, lamtoro leaves, banana stems, coconut husks, water left over from washing rice, EM4 and palm sugar.
The research design used was a Randomized Block Design consisting of six treatments, namely the provision of POC NPK Plus, each A0 = control; A1 = 70 ml / l; A2 = 80 ml / l; A3 = 90 ml / l; A4 = 100 ml / l; A5 = 110 ml / l. Each treatment was repeated 5 times so that there were 30 experimental units. Data analysis using the F Test, if significantly different continued with the Duncan Test (DMRT) at a level of 5%.
Research Implementation
a) Material NPK Plus POC
Ingredients: 1.5 kg lamtoro leaves as a source of N, 1.5 kg banana hump as a source of P, coconut fiber from 1.5 coconuts that have been cleaned of tannin, 400 gr aloe vera leaves, 400 gr brown sugar and water remaining rice washing 12 l.
b) Steps for making POC NPK Plus
1) Finely chop all the ingredients (lamtoro leaves, banana tubers, coconut husks, 
 aloe vera leaves and brown sugar). So that the coconut fiber is easy to chop and peel 
The outer skin first, for the banana tubers, after being chopped, pound them 
 so it dissolves easily. 
2) Add the rice washing water solution mixed with brown sugar into it 
bucket containing the chopped basic ingredients, stir until smooth. 
3) Close the bucket tightly, let it sit for 2 weeks or around 14-15 days. 
4)  However, every day the lid of the bucket is opened briefly to release the gas he result of the fermentation process. 
5) After two weeks the cover can be opened, ready to be used after 15 days 
smells good like tape.
c) Pakchoy planting
The planting medium is a mixture of soil:husk:manure=1:1:1 which is put in 1.5 kg polybags 25x15 cm. Sowing is carried out in seedling trays containing soil: manure = 1:1. Seeding lasts for 2 weeks and then transferred to planting media. Embroidery is carried out in the first week after transplanting. Watering is done once a day in the afternoon. Weed and pest control is done manually and using botanical pesticides. The pesticide used is mindi leaf extract at a dose of 20 g/l of water which is sprayed on the leaves. POC NPK Plus is given at the age of 1 week after planting at 1 week intervals according to the treatment dose. Harvesting is carried out at 5 week after planting.
Observations were carried out every week starting from weeks 1-4 week after planting. Parameter observed were plant height, number of leaves, wet weight and dry weight.

D.  Discussion
The results of laboratory analysis of the POC NPK content plus the organic C content, macro nutrients and micro nutrients can be seen in the table 1.
Table 1. Results of analysis of the macro and micro element content of POC NPK Plus
	Parameter
	Unit
	Test results

	Permentan No. 01/2019

	C-organik
	%
	1,56
	Minimum 10

	N-total
	N%
	0,10
	N+ P2O5 + K2O
2-6

	P-total
	P2O5%
	0,01
	

	K-total
	K2O%
	0,26
	

	Fe
	ppm
	13,47
	90-900

	Zn
	ppm
	0,28
	25-500

	Ca
	ppm
	3112,97
	-

	Mg
	ppm
	238,98
	-

	C/N
	-
	1,56
	-

	pH 
	-
	4,2
	4-9



Plant height
Giving POC NPK Plus at 1-4 WAP for all treatments gave plant height results that were not significantly different, as can be seen in Table 2.
Table 2. Average height of pakcoy plants when given POC NPK plus
	Treatment

	Observation to

	
	1tn
	2tn
	3tn
	4tn

	AO
	3.70
	4.80
	6.08
	7.10

	A1
	3.12
	4.42
	5.60
	7.02

	A2
	3.18
	4.88
	5.92
	6.66

	A3
	3.46
	5.30
	6.16
	7.38

	A4
	2.84
	3.82
	4.98
	5.62

	A5
	3.60
	4.36
	5.54
	6.40


Description: Numbers followed by the same letter in the same column indicate no significant difference (tn) based on the Duncan Test (DMRT) at 5% level.
The availability of macro elements such as N, P and K is closely related to plant height. The elements N, P and K are needed by plants for physiological and metabolic processes so they can increase plant growth. The element N plays a role in the formation of chlorophyll. Chlorophyll is found in leaves, where chlorophyll functions as an absorber of sunlight and can increase the rate of photosynthesis so that the photosynthesis produced can be used to increase height growth (Duaja et al, 2012; Mulyono, 2014). Based on the results of laboratory analysis (Table 1), the nutrient content in POC NPK Plus is still too low so it has not had a real effect on increasing plant height.

Number of leaves
Table 3. Average number of leaves of pak choy plants when given POC NPK plus
	Treatment

	Observation to

	
	1tn
	2tn
	3tn
	4tn

	AO
	2.80
	3.60
	4.80
	6.00

	A1
	2.60
	3.00
	4.40
	5.20

	A2
	3.00
	3.80
	5.00
	6.00

	A3
	2.80
	3.80
	5.60
	5.60

	A4
	3.00
	3.60
	4.40
	5.60

	A5
	3.00
	3.40
	4.80
	5.60


Description: Numbers followed by the same letter in the same column indicate no significant difference (tn) based on the Duncan Test (DMRT) at 5% level.
In the formation of leaves, the main element needed is nitrogen. Lack of nitrogen can cause plants to be less able to stimulate the growth of new leaves. According to Rahmawati and Widyasunu (2013), the number of leaves is an indicator of the amount of photosynthate that the plant will produce in producing plant tissue organs and reproductive organs which is closely related to the value of plant productivity. This is because leaves contain a pigment, namely chlorophyll, which plays a role in absorbing sunlight for the photosynthesis process. Therefore, leaves are the main organ in the photosynthesis process. The elements that influence leaf formation are not only N elements, but P and K elements also influence leaf formation. The nutrients N and P play a role in the formation of new cells and are the main components of organic compounds in plants such as amino acids, nucleic acids, chlorophyll, ADP and ATP and the element K also plays a role in plant metabolism.
 In table 3 it can be seen that the average number of leaves is almost the same in all treatments.  The almost equal number of leaves indicates that the plant's potential for carrying out the photosynthesis process is also the same. This is thought to be because all plants can absorb essential nutrients with almost the same ability (Lestari, 2016)

Wet weight and dry weight
Table 4. Average wet weight and dry weight of pak choy plants when given POC NPK plus
	Treatment
	Fresh weighttn
	Dry Weighttn

	AO
	1.30
	0.10

	A1
	1.31
	0.10

	A2
	1.03
	0.08

	A3
	1.09
	0.09

	A4
	0.64
	0.05

	A5
	0.92
	0.07


Description: Numbers followed by the same letter in the same column indicate no significant difference (tn) based on the Duncan Test (DMRT) at 5% level.
In table 4 it can be seen that the fresh weight and dry weight of pakcoy plants are not significantly different in all treatments. The wet weight of the plant is related to the length of the leaves, where the length of the leaves will influence the photosynthate produced, the longer and more abundant it will increase the wet weight of pakcoy plants. The longer and wider the leaves are, the more fresh weight will be produced, and the amount of water absorbed can also increase the wet weight of the mustard plant canopy (Duaja, 2012). Good plant vegetative growth is also shown in the high dry weight of the plant, because the plant can absorb nutrients and water in the soil optimally according to its nutritional needs. The optimal photosynthesis process can occur due to support from the availability of nutrients and plant organs, so that more carbohydrates will be produced as dry plant material.

E. Conclusion
Giving POC NPK Plus at various dosage treatments was not able to increase the growth of pak choy plants.
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