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Abstract : This study aims to determine the effect of different concentrations of liquid
fertilizer with hydroponic planting media on kale production. The research method used was
Randomized Completely Factorial Design with 2 factors: POC cocoa skin and cocoa poc
added with cow dung. This study consisted of 16 treatment combinations each repeated 2
times. So there are 32 units of the whole experiment. Parameters observed include:
percentage of growth, plant height, number of leaves (leaf), leaf area (), measuring leaf
color, wet weight of harvest, wet weighted weighing, root length measurement. Based on the
results of research that has been carried out can be concluded as follows: Provision of liquid
organic fertilizer from cocoa leather and organic fertilizer liquid cow dung on the growth
and production of kale plants showed unequal generative growth. The dosage of liquid
organic fertilizer (POC) given by kangkung plantation has no effect on the increase of
observed parameters from plant height, leaf number, leaf color, leaf area, and wet weight of
the plant. In the excess of nutrient elements.

Keywords : liquid organic fertilizer; growth and production medi; kangkung plants;
hydroponics

. Introduction

Kangkung (Ipomoea reptans Poir) is an important vegetable plant in Southeast Asia
and South Asia. This vegetable is easily cultivated and short-lived. In addition to vegetables,
kale containing certain compounds is also useful in the pharmaceutical industry (Djuariah
1997). In Indonesia there are two types of kale, namely land water spinach and water spinach.
Land kale grows on dry land and paddy fields, while water spinach grows in water, both
balong and river water. Known local cultivars are Lombok water spinach and Sukabumi
water spinach, both of which have high quality with bright, attractive and wide green leaf
characteristics (typically land spinach) and crispy trunks (Abidin et al. 1990).

Hydroponic Agriculture can be one of the solutions to solve the problem of
agricultural land. Hydroponics comes from the word hydro which means water and ponic
which means workmanship, so hydroponics can be interpreted as a technique of plant
cultivation using planting media other than soil and utilizing water to channel nutrients
needed to each plant (Lingga, 1985).

Hydroponics also has several advantages including the cultivation that does not
depend on climate, continuous crop yields, and more practical plant care, commodities that
are often cultivated with hydroponics are horticultural commodities. Horticulture
commodities have a short harvesting age and small morphology so that they are easily
cultivated hydroponically. This reason is why hydroponics can be one of the cultivation
techniques suitable for water spinach (Lingga, 1985).

Water is an element that cannot be eliminated for the survival of living things
including plants. In hydroponic techniques, water is an important factor because the nutrients
needed by plants are given through water on plants influenced by several important factors
including plant species, plant shape, plant age, conditions around the plant, type of planting
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media, and plot size, although water is an important factor for hydroponic plants, its use must
be carried out as efficiently as possible because of the diminishing source of clean water,
savings in the use of fertilizers, which can reduce production costs (Lingga, 2007).

Sources of nutrition given to kale with hydroponic planting systems can come from
cacao peel waste according to Goenadi et, al (2000) content of 1.81% N, 26.61% C-organic,
0.31% P205, 6.08% K20 , 1.22% CaO, 1.37% MgO, and 44.85 cmol / kg CEC (kaloit
exchange capacity). Research conducted found that nutrient content of compost made from
cocoa peel can increase production by 19.48%. With a combination of cow dung that has
dried out and dissolved again with water with a nitrogen content of 28.1% N, 9.1% P and
20.0% K in composted cow manure (Setiawan, A.l. 2002). This study aims to determine the
effect of giving different concentrations of liquid fertilizer with hydroponic planting media on
the production of kale.

1. Methodology

The materials used to carry out the research are as follows: Water spinach seeds,
composted liquid organic fertilizers (cocoa skin and cow dung), Water, Brown sugar, EM4,
and Yeast. The tools needed are as follows: PVC sized gutters (P 390 cm x L 12 cm x 15 cm),
Wood gutters, Binding wire, Foam, Markers, Scissors, Knives, Rollers, Stationery. Solder,
iron railings, and cask for composting.

The research method used was Factorial Completely Randomized Design with 2
factors, namely cocoa skin POC and cocoa skin POC added with cow dung. This study
consisted of 16 combinations of treatments each repeated twice. So there are 32 whole
experimental units. Then analysis of variance was carried out and if it showed a significant
difference, it was followed by an average test of Duncan Multiple Range Test (DMRT) at the
level of 5% (Sastrosupadi, 2002). The parameters observed included: percentage of growth,
plant height, number of leaves (strands), leaf area (), measuring leaf color, harvest wet
weight, selling wet weight weight, measurement of root length.

I1l. Results and Discussion
3.1 Plant Height (cm)

Observation data of water spinach plant height carried out in gauze by giving, cocoa
skin liquid organic fertilizer to each treatment level A0, A3, A2, and Al combined with
liquid organic fertilizer from cocoa skin and cow manure liquid manure in each treatment BO,
B3, B2, and B1. At observations 5, 10 and 15 days after planting can be seen in Table 1, on
observing 1 water spinach plant, measurements showed that the treatment of liquid organic
fertilizer from cocoa peel and liquid organic fertilizer from cow manure also had no
significant effect on other combination treatments.

Table 1. Average water spinach plant height (cm) aged 5-15 HST in treatment Using
liquid organic fertilizer as a hydroponic growth medium for water spinach (Ipomoea reptans Poir)
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Observation

1 2 3
AOBO 12,25 13,48 16,40 42,12 14,04
AOB1 12,51 15,85 20,20 4856 16,19
AOB2 10,95 12,92 18,20 42,07 14,02
AOB3 10,78 11,85 17,26 3989 13,30
A1BO 12,40 13,43 16,53 42,36 14,12
AlB1 12,32 13,64 19,71 45,67 15,22
A1B2 12,49 15,27 19,15 46,91 15,64
AlB3 14,43 17,06 24,65 56,14 1871
A2BO 11,656 14,81 20,10 46,56 15,52
AZB1 11,62 13,15 18,03 42,79 14,26
AZB2 11,13 15,08 22,33 48,53 16,18
A2B3 12,56 14,15 19,25 4596 15,32
A3BO 12,95 14,04 18,10 45,09 15,03
A3B1 12,81 14,73 19,50 47,04 15,68
A3B2 14,27 1590 18,26 48,43 16,14
A3B3 11,95 14,50 18,15 44,60 14,87

Total Average

o

From Table 1, the average results of observational analysis of water spinach plant
height have different heights, from the results of the first and second measurements found in
treatment A1B3, in the third observation the highest results (24.65 cm) in treatment (A1B3),
with level of liquid cocoa organic fertilizer without liquid organic fertilizer cow manure (A1)
375 ml combined + liquid organic fertilizer cocoa skin and cow manure (B3) 500 ml + 1525
ml liters of liquid organic fertilizer in each treatment, and the lowest yield is in treatment
(A0B3), (A0) 950 liters of water combined + liquid organic fertilizer from cacao skin and 500
ml (B2) + 950 ml liters of water from cow manure.

Average of each observation
20
15
10

1{2{314|5/6|7|8|9 213

Figure 3. Average Histogram of the Results of High Analysis of Watercress Plants
Observations 1, 2 and 3.

From Figure 3 shows the average of all observations of water spinach plant height, the
water spinach growth rate was started highest in A1B3 treatment, the optimal growth rate of
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kale was seen with the dosage used while the second growth rate in treatment AOB2 where
more than the specified dose would get optimal results or decrease in yield, the lowest growth
rate in treatment AOB3 with the use of doses without combinations saw a corresponding
growth, from observations 5, 10, 15 days after planting, seen from Table 1 showed the
average yield of each first observation was not apparent from each treatment. But treatment
of A1B3 (14.43) showed the highest treatment compared to other treatments.

Whereas in the second observation it was not real with other treatments but in the
treatment A1B3 (17.06) the highest yield with other treatments and the third observation
treatment was also not real but the highest yield was A1B3 (24.65). Based on the results of
the average treatment for each of the first, second, and third observations, the highest water
spinach plant was found in A1B3 treatment and the smallest was found in the AOB3
treatment. In the observation it was seen that in each test result there was a diversity of high
and low values of water spinach from each treatment and observed observations.

From the results of observations made up to 15 days after planting, it can be seen in
Table 1, the average yield of plant height observations showed a different average yield of
plant height, from treatment A1B3 where the dosage of liquid organic fertilizer made from
cocoa pods and impurities organic fertilizer cows showed the highest increase in plant height
at each observation, with symptoms of increasing plant height different from the lowest to
highest doses, where the use of high doses of cow organic fertilizer from cow dung was very
influential for kale plants so that the plants experienced wilt. The highest use of doses of
liquid organic fertilizer from cow dung given to each treatment showed a decrease in plant
height while the lowest use of liquid organic fertilizer for cow dung showed the same
increase. While the use of cocoa skin liquid organic fertilizer has a relatively balanced impact
on plant height ranging from the highest to the lowest dose. The provision of liquid organic
fertilizer aims to maintain the availability of nutritional plants to remain balanced during the
growth process.

3.2 Number of Kangkung Leaves (Strands)

Observation data on the number of water spinach leaves from the administration of
liquid cocoa organic fertilizer to each treatment level A0, A3, A2, and Al combined with
liquid cocoa organic fertilizer and cow manure liquid fertilizer in each treatment B0, B3, B2,
and B1 are presented in Table 2. From Table 2, in observations 1, 2, 3, observations of leaf
numbers showed that the treatment of liquid organic fertilizer from cocoa skin and cow
manure liquid organic fertilizer also had no significant effect with other combination dosage
treatments.

On measurement of the third observation shows the highest yield of 6.55 strands in the
treatment (A2B2), with the level of liquid organic fertilizer of cacao peel without liquid
manure (A2) liquid organic fertilizer 375 ml combined with liquid cocoa organic fertilizer
and organic fertilizer liquid cow dung (B2) 375 ml + 1650 ml liters of water.

Table 2. Average number of leaves of water spinach (cm) aged 5-10-15 HST in the

treatment of using liquid organic fertilizer as a hydroponic growth medium for water spinach
(Ipomoea reptans Poir) plants.
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P 1 Obser;ratmn 3 Total Average
AOQOBO 2,80 4,35 5,60 12,75 4,25
AOB1 2,50 4,60 6,25 13,35 4,45
AQOBZ2 2,95 5,15 6,45 14,55 4,85
AOB3 2,50 4,45 5,75 12,70 4,23
A1BO 3,05 4,85 5,95 13.85 4,62
AlB1 2,65 4,05 5,25 11,95 3,98
AlB2 3,10 495 5,90 13,95 4,65
Al1B3 2,90 495 6,30 14,15 4,72
A2BO 2,75 4,65 6,25 13,65 4,55
A2B1 2,50 4,40 5,60 12,50 4,17
AZB2 2,90 4,95 6,55 14,40 4,80
A2B3 2,65 4,25 5,70 12,60 4,20
A3BO 2,65 4,80 5,90 13,35 4.45
A3B1 2,95 4,50 5,80 13,25 4,42
A3B2 3,15 4,40 5,70 13,25 4,42
A3B3 3,05 4,55 5,85 13,45 4,48

Table 2 shows that the treatment of cow manure liquid organic cocoa peel
combination at a fertilizer dose of 375 ml A + 375 ml B + 1650 ml liters of water (A2B2),
has increased growth in the number of leaves by 6, 55 strands of control fertilizer dose, and
experienced the growth of the number of leaves of most plants compared to other doses, did
not significantly affect the number of leaf spinach observed.

Based on the treatment average in Table 2 on the first, second, and third observation
averages indicated that the highest number of leaf spinach plants was obtained in the
treatment (AOB2) with a level of 2025 ml liters of water + (B2) 375 ml, and the smallest is in
the treatment (A1B1) with the level of liquid organic fertilizer without liquid organic
fertilizer cow manure (A1) 375 ml + with liquid organic fertilizer cocoa skin and liquid
organic fertilizer cow manure (B1) 375 ml + 1650 ml liters of water. In observations it was
seen that in each replication there was a diversity of values of high and low water spinach
plants from each treatment observed starting from observations 5, 10 and 15 days after
planting.

Average of each observation
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Figure 4. Average histogram of the results of analysis of the number of leaves of spinach
plant observation 3.

From Figure 4 can be seen the increase in the number of kale leaves observed in the
third observation that is 15 days after planting, the highest decrease in the number of leaves
with the treatment of A3B3 and A1B1 with the use of organic fertilizers equal to the growth
of the number of kale leaves in A2B2 get optimal results compared to other treatments, in
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Table 2 the first observation shows the unreal results of each treatment caused by plants
experiencing excess nutrients given, so poisoning. On treatment A3B2 (3.15) showed the
highest results compared to other treatments. Whereas the second observation was not real
with different results in treatment A0OB2 (5.15) which was the highest result with other
treatments and the third observation treatment was also not real but the highest yield was
A2B2 (6.55).

3.3 Width of Kangkung Leaves (cm2)

From the observation data, the area of kangkung leaves by measuring the area of kale
leaves involves a drawing tool, namely millimeter paper. With the treatment of giving liquid
cocoa organic fertilizer to each treatment level A0, A3, A2, and Al. Combined with liquid
cocoa organic fertilizer and cow manure liquid fertilizer in each treatment B0, B3, B2, and
B1. At observations 5, 10 and 15 HST can be seen in Table 3, in observing 1 kale plant,
measurement showed that the treatment of liquid organic fertilizer from cocoa skin and cow
manure liquid organic fertilizer also had no significant effect with other combination
treatments.

From the measurement results of the third observation showed the highest yield of
34.95 cm? in treatment (A1B1), with the level of cocoa skin liquid organic fertilizer without
cow manure (A1) 375 ml with liquid cocoa organic fertilizer and cow manure liquid manure (
B1) 375 ml + 1650 ml liters of water. To be clearer, below is a diagram of the area of
kangkung leaves on observations from 5-10-15 days after planting.

Table 3. Average Measurement of Leaf Area (cm2) Water spinach Plants Age 5, 10, 15 days
after planting.

P li}bservatzmn 3 Total Average
AOBO 24,85 29,20 33,10 87,15 29,05
AOB1 24,70 29,60 32,85 87,15 29,05
AOB2 24,70 28,30 33,70 86,70 2890
A0B3 25,20 2985 3460 8965 29,88
A1BO 23,25 27,65 32,90 83,80 27,93
Al1B1 2575 30,50 3495 91,20 30,40
Al1BZ 2380 27,60 33,85 8525 2842
AlB3 24,10 28,00 3555 87,656 29,22
A2BO0 22,056 27,45 31,90 81,40 27,13
A2B1 24,35 29,35 33,90 87,60 29,20
AZ2BZ2 2385 2840 32,95 8520 2840
A2B3 23,85 28,60 33,056 8550 28,50
A3BO 24,65 31,15 34,75 90,45 30,15
A3B1 24,00 29,00 33,80 86,80 28,93
A3B2 22,25 27,30 32,30 81,85 27,28
A3B3 22,30 28,00 32,60 82,80 27,60

Results The administration of liquid organic fertilizer A1B1 showed an increase in the
highest leaf area observed at 15 days after planting compared to observations 10 days after
planting on A3BO0, and 5 days after planting A1B1 showed a not significant difference from
all treatments.
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Figure 5. Average Results of Area of Kangkung Leaves in Observations 1, 2 and 3.

From Figure 5 shows the increase in kale leaf area from each observation, in Table 5
the results of the first observation are not real from each treatment seen from each treatment
has a uniform leaf area different from each other treatment. At the first observation the
treatment of A1B1 (25.75 cm?2) showed the highest results compared to other treatments.
Whereas the second observation was not real with other treatments but at the treatment of
A3B0 (31.15 cm?) was the highest result with other treatments and the third observation
treatment was also not real but the highest yield was A3B0 (34.95 cm?). Based on Table 3,
the average treatment for each of the first, second, and third observations showed that the
highest leaf area of water spinach was found in treatment A1B1 and the smallest was found in
treatment A2B0. In the observation it was seen that in each test result there was a diversity of
the value of kale leaf area which was different from each treatment.

3.4 Weight of Kangkung

Observation data of water spinach plant wet weight parameters from several
combinations at the age of 15 days (harvest) after planting, with the control treatment and
administration of liquid organic fertilizer of cacao skin added with cow dung showed
differences in harvest weight of repeat test | and replication Il. The wet weight of water
spinach can be seen in Figure 6.
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Figure 6. Average Histogram of Kangkung Harvest Results.

The overall yield of measurements of wet water spinach and from the results of the
average repeats 1 and 2, on the histogram produced the highest water spinach plant weight in
treatment A1B3. The wet weight of test 1 weighing 1100 grams and on the second test
produced a wet weight of 600 grams of water spinach. It was seen that at each replication
produced a variety of wet weight of water spinach plants which were different where the
treatment of liquid organic fertilizer, cocoa peel, and added cow manure and controls
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received different values of different yields and the increase was more dominated by
combining mixed cocoa pods. by cow manure.

Table 4. Average the yield of kangkung in each treatment.

Eepitition

P 1 > Total Average
AOBO 5,24 15,38 20,62 10,31
AOB1 5,50 15,68 21,18 10,59
AOQB2 4.80 10,30 15,10 7.55
AQB3 10,00 11,00 21,00 10,50
A1BO 4. 40 14,65 19,05 9,53
AlB1 5,20 13,27 18,47 9,24
Al1BZ2 9,00 12,47 21,47 10,74
Al1B3 18,00 16,09 34,09 17,05
AZBO 3,70 13,03 16,73 8,37
AZB1 5,40 12,60 18,00 9,00
AZB2 7,00 12,75 19,75 9,88
AZ2ZB3 7,90 14,10 22,00 11,00
A3BO 4,10 14,99 19,09 9,55
A3B1 10,00 14,45 24,45 12,23
A3B2 4,70 16,91 21,61 10,81
A3B3 8,00 13,80 21,80 10,90

Based on the results of observations on the fresh weight of plants showed that there
were significant differences between the treatment of doses of liquid cocoa organic fertilizer
and doses of liquid organic fertilizer of cow manure at the age of 15 days after planting. The
effect of giving doses of cocoa skin liquid organic fertilizer and doses of liquid organic
fertilizer cow dung on the fresh weight of water spinach plants is presented in Table 4.

3.5 Leaf Color of Kangkung

Observation data of leaf color of water spinach in measurement 1, control plants and
combination of liquid organic fertilizer plus cocoa peel added with cow dung. The average
leaf color of water spinach is seen by using a leaf color chart (BWD). Shows an average of 4-
5 BWD. Measurement 2, control plants and combination of liquid organic fertilizer plus
cocoa skin added with cow dung. The average leaf color of water spinach is seen by using a
leaf color chart (BWD). Shows an average of 4-5 BWD, while measurement 3, plants with
control treatment and a combination of liquid organic fertilizer plus cocoa skin added with
cow dung. The average leaf color of water spinach plants was seen using a leaf color chart
(BWD), showing an average of 5-3 BWD.

3.6 Wet Weight Selling of Kangkung

Observation data of wet weight sell water spinach plants from several combinations at
the age of 15 days (harvest) after planting with the control and administration of liquid
fertilizer and cocoa skin plus cow dung. Wet weight for selling kale plants after cleaning
from dirt and wilted leaves, which is obtained by the total treatment safety for selling wet
weights weighing 2500 grams.
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Figure 7. Selling Weight
3.7 Root Length of Kangkung

The observation of root length parameters carried out 15 days after planting, showed
differences in the length and height of the roots of water spinach planted in hydroponic
direction which showed unreal results from each treatment with the use of liquid organic
fertilizers derived from sewage and plants, namely cow dung and cocoa pods composted into
organic fertilizer.

From Table 5 observations of root lengths show differences in root length from each
treatment not real from each treatment. But the treatment of A1B0, (A1) 375 ml of cocoa skin
liquid organic fertilizer without cow manure liquid organic fertilizer combined + control
addition (B0) 2025 liters of water, and A3BO0, (A3) 500 ml of cocoa skin liquid organic
fertilizer without impurities liquid organic fertilizer cows in combination with the addition of
control (B0O) 2025 liters of water, and A3B1, (A3) 500 ml ml of liquid organic fertilizer cocoa
skin without cow manure + (B1) 375 with liquid cocoa organic fertilizer and cow manure +
liquid organic fertilizer 1525 liters of water, showed the highest treatment compared to other
treatments, namely 4.15 cm from replications 1 and 2.

Table 5. Average Measurement of Root Length (cm2) Water spinach Plants Age 15 HST
treatment time interval in treatment.

P f{epltlto nH Total Average
AOBO 5,24 2.7 7,94 3,97
A0OB1 3,3 4,1 7,40 3.70
AO0BZ2 3,5 4.5 8,00 4.00
A0OB3 4,9 2,5 7,48 3,74
A1BO 4.4 3.9 8,30 4,15
AlB1 5,2 2,6 7.80 3,90
Al1B2 3,6 2,9 6,50 3,25
A1B3 3.6 3.5 7,10 3,65
AZ2BO 3,7 3.3 7,00 3,50
A?B1 5,4 2,1 7,50 3,75
A2B2 3,5 3.4 6,90 3,45
A2B3 4 3.3 7,30 3,65
A3BO 4,1 4,2 8,30 4,15
A3B1 4 4,3 8,30 4,15
A3B2 4,7 3,3 8,00 4,00
A3B3 3.6 2,3 5,90 2,95
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Each treatment has a varied root length because the use of kangkung plant growth
media greatly influences the growth of kale plant roots.
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0,00
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Figure 8. Average Histogram of Root Length of Watercress Plants in Observation 3.

While the smallest treatment was in the treatment of A3B3, (A3) 500 ml of liquid
cocoa organic fertilizer without cow manure liquid organic fertilizer, and combined + (B3)
500 ml of liquid organic fertilizer cocoa skin and cow manure + 1400 liters of liquid organic
fertilizer with yield 2.95 cm. In hydropic farming systems root length sampling is influenced
by water spinach plant growth media that do not support root sampling for measurement.

IVV.Conclusion

Based on the results of the research that has been carried out, it can be concluded as
follows: Provision of liquid organic fertilizer from cocoa peel and cow manure liquid organic
fertilizer on the growth and production of water spinach plants shows unequal generative
growth. The dosage of liquid organic fertilizer (POC) given in kangkung plants did not affect
the increase of parameters observed from plant height, leaf number, leaf color, leaf area, and
plant wet weight. Due to excess nutrient elements.
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