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ABSTRACT

Efforts to increase the production of kale with a
hydroponic cultivation system, the addition of nutrients
is absolutely necessary for both macro and
micronutrients. In addition to using AB mix nutrients, the
use of other alternative fertilizers in hydroponic
cultivation needs to be a big concern so that it can
suppress the use of inorganic fertilizers. The purpose of
this study was to determine the effect of giving various
types of nutrient compositions AB mix and cow urine on
the growth and yield of water spinach plants with the
Nutrient Film Technique (NFT) hydroponic system . The
design used in this study was a single factor randomized
block design (RAK) with 4 levels of treatment of various
types of hydroponic nutrients consisting of N 1 (100%
AB mix ), N 2 (75% AB mix + 25% Cow Urine), N 3
(50% AB mix + 50% Cow Urine), and N 4 (25% AB mix
+ 75% Cow Urine). The results of this study showed that
the provision of various nutritional compositions
significantly affected the growth and productivity of kale
except for the variable number of books. Plant water
spinach given nutritional composition N 4 (25% AB mix
+ 75% of cow urine) showed a markedly lower in all the
observed variables, while the growth and productivity of
water spinach best shown in the nutritional composition
of 100% AB mix but not significantly different the
nutritional composition treatment was 75% AB mix +
25% cow urine and 50% AB mix + 50% cow urine. The
results of this study also show that the use of cow urine
has not been able to replace the use of AB mix nutrition.

Indonesian Journal of Applied Research (IJAR), volume 3 issue 1 - April 2022 66


https://issn.lipi.go.id/terbit/detail/1562645588
https://issn.lipi.go.id/terbit/detail/1562645588
https://issn.lipi.go.id/terbit/detail/1562645588
https://issn.lipi.go.id/terbit/detail/1562645588
https://issn.lipi.go.id/terbit/detail/1562645588
https://doi.org/10.30997/ijar.v3i1.194
https://doi.org/10.30997/ijar.v3i1.194
https://doi.org/10.30997/ijar.v3i1.194
mailto:nani.yulianti@unida.ac.id

GROWTH AND PRODUCTION OF WATER SPINACH (Ipomea aquatica Forsk.) IN VARIOUS TYPES OF HYDROPONIC NUTRITION
SYSTEM NFT (Nutrient Film Technique) - Payumi, et al.

1. INTRODUCTION

The increasing population growth and awareness of a healthy lifestyle have resulted in
the need for agricultural products, especially vegetables, which is also increasing, based on
data from the (BPS, 2017), almost all of Indonesia's population (97.29%) consume vegetables.
On the other hand, the need for built-up land has also increased. This causes the area of
cultivated land to decrease due to the large number of conversions of agricultural land into
non-agricultural areas in various regions. In line with Syaifuddin (2013.) which states that
population growth in an area is associated with increased land use change. It was recorded that
until 2014 the average conversion of agricultural land to non-agriculture in Java was 27,000
ha/year. Meanwhile, nationally, agricultural land conversion reaches 100,000 to 110,000
ha/year (BPS, 2017).

To overcome these problems, a cultivation technology is needed that can increase
sustainable production without requiring a large area of land. One of the cultivation
technologies that can be applied is hydroponic cultivation. According to Sumarni & Rosliani
(2013) cultivation with hydroponic technology is one way to produce vegetable products with
high quantity and quality continuously. Hydroponics is a method of growing crops without
using soil media, hydroponics is an agricultural activity that is carried out using water and the
addition of nutrients as a growth medium, crop production results can be multiplied and can
be carried out in places with narrow land conditions (Binaraesa et al., 2016; Pohan &
Oktoyournal, n.d.). One of the techniques in hydroponic cultivation is NFT ( nutrient film
technique ). NFT is a cultivation of plants without soil in which plant roots are in a shallow
circulating layer of water that contains nutrients for plant growth. The flow layer is very
shallow (thin like a film) so that some of the plant roots are submerged in the solution layer
and some are at the top (Omaranda et al., 2016). Plants that are often grown with the NFT
hydroponic system are vegetable crops. One vegetable that is often cultivated with a
hydroponic system is kale (Wahyuningsih et al., 2016).

Water spinach is an important vegetable crop in Southeast Asia and South Asia. Besides
being easy to cultivate and short-lived, this vegetable is also popular with the public because
of its nutritional content. The nutritional content of water spinach is quite high, especially
vitamin A, vitamin C, iron, calcium, potassium, and phosphorus, besides that, kale also
contains phytol and palmitic acid compounds which are very useful (Zeng et al., 2021). In
Indonesia, there are two types of water spinach, namely land kale which is often cultivated in
fields or fields and water spinach which is often cultivated in ponds or swamps. Of the two
types of water spinach, there is a local water spinach cultivar that is known by the community
and has the potential to be developed, namely Lombok water spinach. Lombok water spinach
has high quality with characteristic bright light green leaves and crispy stems (Kusandryani &
Luthfy, 2006.). According to Simarmata et al. (2016) Lombok water spinach has the potential
to be developed because it has its own features that distinguish it from other types of kale.
Physically, Lombok water spinach looks very fat, green and fresh and has a crunchy texture.
In addition, Lombok water spinach also has an average length of 30-40 cm.

In Indonesia, water spinach production has increased every year. This can be seen from
the data from the Directorate General of Horticulture (2016) in the range of 2012 — 2016 the
average production of water spinach is 6 tons/Ha (2012), 5.70 tons/Ha (2013), 6.08 tons/Ha
(2014), 6.23 tons/Ha (2015), and 6.40 tons/Ha (2016), but in 2013 there was a decrease of 0.3
tons/Ha. In an effort to increase the production of kale with a hydroponic cultivation system,
the addition of nutrients is absolutely necessary, both macro and micro essential nutrients
(Wahyuningsih et al., 2016). Fulfillment of these nutrients can be done by giving AB mix
nutrition consisting of ready-to-use macro and micro salts. The AB mix contains six
macronutrients that are needed in large quantities (N, P, K, Ca, Mg, and S) and ten
micronutrients that are needed in small amounts but must be met including Fe, Mn, Bo, Cu,
Zn., Mo, Cl, Si, Na, and Co.
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In addition to using AB mix nutrients , the use of other alternative fertilizers in
hydroponic cultivation needs to be a big concern to suppress the use of inorganic fertilizers.
One of the alternative sources of fertilizer that can be used as nutrients in hydroponics is liquid
organic fertilizer (POC) cow urine. The use of cow urine is very potential to be used as POC
in hydroponic cultivation because cow urine contains various types of nutrients such as N, P,
K, and Ca as well as auxin growth regulators such as IAA which plants need (Jasmidi et al.,
2018). Several studies on hydroponics with cow urine nutrition have been carried out on kale
plants with a floating raft system, but it has not been done on water spinach with the NFT
system .

Based on the description above, it is necessary to conduct research on the effectiveness
of giving AB mix inorganic fertilizer combined with liquid organic fertilizer of cow urine in
hydroponic cultivation system. This study aims to determine the effect of giving various types
of nutrient compositions AB mix and cow urine on the growth and yield of water spinach
plants with the Nutrient Film Technique (NFT) hydroponic system. The provision of various
types of nutrients AB mix and cow urine will affect the growth and production of kale.

2. METHODS

2.1 Time and Place

The research was conducted from October to November 2020 at Loji Cibeureum,
Cibeureum Village, Cugenang District, Cianjur Regency. Cow urine testing was carried out at
the Testing Laboratory of the Department of Agronomy and Horticulture, Bogor Agricultural
University.

2.2 Tools and Materials

The tools used in this study include hydroponic installations, aquarium water pumps,
nutrition tanks, seedling trays, netpots, EC meters, pH meters, measuring cups, digital scales,
saws, rulers, and stationery. The materials used include water spinach seeds, hydroponic
nutrition AB mix , fermented cow urine, and rockwool.

2.3 Research Method

This study used a randomized block design (RAK) with one factor, namely the type of
hydroponic nutrition consisting of 5 levels, namely N 1 (100% AB mix ), N 2 (75% AB mix +
25% Cow Urine), N 3(50% AB mix ). mix + 50% Cow Urine), and N 4(25% AB mix + 75%
Cow Urine) each treatment was repeated six times, so there were 24 experimental units. Each
experiment consisted of 12 plants, so there were 288 plants.

The statistical model of the experiment with a single factor randomized block design
(RAK) according to (Mattjik & Sumertajaya, 2002) is as follows:
Note:
The response value of the i-th treatment in the j-th group
u : General average
N; : Effect of treatment i
K;: The influence of the j group

g; . Experimental error from treatment i and group j

The data will be analyzed using variance (F test). If the treatment has a significant effect,
further tests will be carried out with Duncan's Multiple Range Test (DMRT) at the 5% level.
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2.4 Observed Variables

The variables observed in this study included plant height, number of leaves, leaf area,
stem diameter, number of nodes, total wet weight of plants, total dry weight of plants, and root
length. The data collected was then analyzed using SPSS.

3. RESULTS AND DISCUSSION

3.1 Results of Cow Urine Analysis

The results of the analysis of cow urine (Table 1) showed N content of 0.30%, P 0.02%,
and K 0.66%. This result is relatively higher when compared to the results of Khairunisa
(2015) study with a N content of 0.14%, P 0.04%, and K 0.13%, but relatively lower when
compared to the results of (Bahari, n.d.), namely of 0.4% N, 2.04% P, and 0.7% K.

Table 1 Results of cow urine analysis

Parameter Score (%) Method

N Total 0.30 Kjeldahl

P20s 0.02 UV-VIS Spectrophotometer

K20 0.66 Extract HNO 365% + HCIO 4 60%

(Source: Testing Laboratory of the Department of Agronomy and Horticulture IPB, 2020)
The results of the analysis of cow urine used in this study showed moderate levels of N, P and
K.

3.2 General Condition

During the experiment (October-November 2020), the greenhouse temperature ranged
from 23 — 33.7 C with an average humidity of 77.2%. The experiment started at the beginning
of the rainy season with an average rainfall of 247.9 mm/month (BMKG 2020).

3.3 Results of Observation of Water Spinach Plant Growth
3.3.1. Plant Height

The results of the variance (Table 1) showed that the treatment of various types of
nutrients gave significantly different effects on the water spinach height variables (2 — 3
WAP). The results of further tests (Table 3) showed that the N3 treatment (50% AB mix +
50% Cow Urine) significantly resulted in higher kale plant height compared to the N4
treatment (25% AB mix + 75% Cow Urine) but was not significantly different from the N1
treatment. (100% AB mix ) and N2 (75% AB mix + 25% Cow Urine) at the age of 2 — 3 MST.

Table 2 Height of water spinach plant units aged 1-3 WAP and total plant height of kale
Plant Height (cm)

Treatment 1
WAP 2 WAP 3 WAP
Nutritional Composition
N1 (100% AB mix ) 9.33 14.94° 24.95°
N2 (75% AB mix + 25% Cow Urine)  8.36 14.82° 24.34°
N3 (50% AB mix + 50% Cow Urine)  9.14 15.59 P 25.98 P
N4 (25% AB mix + 75% Cow Urine)  8.09 11.56 2 17.58 2

Description: The average value in the same column followed by the same letter is not
significantly different according to the DMRT follow-up test at the 5% level.
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3.3.2. Number of Leaves

Based on the results of variance (Table 2), the treatment of various types of nutrients
significantly affected the number of leaves of kale at the age of 2-3 WAP. The results of the
further test (Table 4) treatment of the nutritional composition of N4 (25% AB mix + 75% Cow
Urine) showed a significantly lower number of leaves compared to other treatments (N1, N2,
N3) at the age of 3 WAP, but not significantly different from that of the other treatments (Table
4). N2 treatment (75% AB mix + 25% Cow Urine) at the age of 2 WAP.

Table 3 Number of leaves of water spinach plants aged 1 — 3 WAP

Number of Leaves (strands)

Treatment
1 WAP 2 WAP 3 WAP
Nutritional Composition
N1 (100% AB mix ) 4.79 13.06° 22.14°
N2 (75% AB mix + 25% Cow Urine) 4.60 11.86 21.49°
N3 (50% AB mix + 50% Cow Urine) 4.82 12.67° 21.08°
N4 (25% AB mix + 75% Cow Urine) 4.29 9.812 13.86 °

Description: The average value in the same column followed by the same letter is not
significantly different according to the DMRT follow-up test at the 5% level.

3.3.3. Rod Diameter

Based on the results of the variance (Table 3), the stem diameter variable of kale at the
age of 1-3 WAP was significantly affected by the treatment of various types of
nutrients. Further test results showed that kale treated with N4 (25% AB mix + 75% Cow
Urine) actually had the smallest stem diameter compared to the other three treatments (N1,
N2, N3) at 1-3 WAP (Table 5).

Table 4 Diameter of stems of water spinach plants aged 1 — 3 WAP

Rod Diameter (cm)

Treatment

1 WAP 2 WAP 3 WAP
Nutritional Composition
N1 (100% AB mix ) 0.30° 0.54° 0.87°
N2 (75% AB mix + 25% Cow Urine) 0.29° 0.51° 0.86°
N3 (50% AB mix + 50% Cow Urine) 0.29° 0.54° 0.86°
N4 (25% AB mix + 75% Cow Urine) 0.24% 0.37% 0.56°

Description: The average value in the same column followed by the same letter is not
significantly different according to the DMRT follow-up test at the 5% level.

3.3.4. Root Length, Number of Books, and Leaf Area

The results of variance (Table 4) showed that the treatment of various types of nutrients
significantly affected the variables of root length and leaf area of kale, but had no significant
effect on the number of books of kale. The results of further tests (Table 6) showed that water
spinach plants treated with N1 (100% AB mix ) had significantly higher root length and leaf
area than those treated with N4 (25% AB mix + 75% cow urine), but not significantly different.
treated with N2 (75% AB mix + 25% Cow Urine) and N3 (50% AB mix + 50% Cow Urine).
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Table 5 Root length and number of water spinach plants

Root Number of
Treatment Length(cm) Books Leaf Area (cm 2)
Nutritional Composition
N1 (100% AB mix ) 32.38° 9.53 52.62°
N2 (75% AB mix + 25% Cow Urine) 30.45° 9.11 46.18 °
N3 (50% AB mix + 50% Cow Urine) 29.76 P 9.56 47.92°
N4 (25% AB mix + 75% Cow Urine) 17.08 2 8.36 27.43¢

Description: The average value in the same column followed by the same letter is not
significantly different according to the DMRT follow-up test at the 5% level.

3.4. Water Spinach Plant Productivity

3.4.1. Root Weight

Based on the results of the variance (Table 5), the treatment of various types of
nutrients significantly affected the wet weight and dry weight of kale roots, both individually
and per netpot. The results of further tests (Table 7) showed that water spinach plants treated
with N4 (25% AB mix + 75% Cow Urine) showed significantly lower wet and dry root weights
compared to other treatments (N1, N2, and N3) in body weight. unit root and root weight per
netpot.

Table 6 Wet and dry weights of water spinach roots

Treatment Root Weight (g) Root Weight/Netpot (g)
Wet Dry Wet Dry
Nutritional Composition
N1 (100% AB mix ) 7.85° 3.05° 17.65° 7.65°
N2 (75% AB mix + 25% Cow Urine)  7.87° 2.49° 16.57 P 6.31°
N3 (50% AB mix + 50% Cow Urine)  8.16° 2.71° 17.12° 6.40°
N4 (25% AB mix + 75% Cow Urine)  3.24 2 0.772 5.922 1.772

Description: The average value in the same column followed by the same letter is not
significantly different according to the DMRT follow-up test at the 5% level.

3.4.2. Heading Weight

The results of the variance (Table 6) showed that the wet and dry weights of the
kangkung shoots, both individually and per netpot, were significantly affected by the treatment
of various types of nutrients. The results of further tests showed that kangkung plants treated
with N4 (25% AB mix + 75% Cow Urine) had significantly lower wet and unit dry weights
and per netpot compared to treatments N1, N2, and N3 (Table 8).

Table 7 Wet weight and dry weight of water spinach plant canopy

Header Weight (g) Header Weight/Netpot (g)

Treatment Wet Dry Wet Dry
Nutritional Composition
N1 (100% AB mix ) 28.96° 13.96° 50.05° 24.86 "
N2 (75% AB mix + 25% Cow Urine) 29.18°  13.02°  49.03° 24.28 P
N3 (50% AB mix + 50% Cow Urine) 27.21° 13.36° 4355" 22.18°
N4 (25% AB mix + 75% Cow Urine) 9.20 2 3642  15.68° 6.33°

Description: The average value in the same column followed by the same letter is not
significantly different according to the DMRT follow-up test at the 5% level.
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3.4.3. Water spinach plant weight

Based on the results of the variance (Table 7) on the variables of wet weight and dry
weight of kale plant unit and per netpot, it was significantly influenced by the treatment of
various types of nutrition. The results of further tests showed that water spinach plants treated
with N1 (100% AB mix) significantly obtained higher wet and dry weights than kale plants
treated with N4 in unit weight and weight per netpot, but not significantly different from
treatment N2 (75 % AB mix + 25% Cow Urine) and N3 (50% AB mix + 50% Cow Urine)
(Table 8)

Table 8 Wet weight and dry weight of water spinach

Plant Weight Plant Weight/Netpot
Treatment (9)) 9)
Wet Dry Wet Dry
Fertilizer Composition
N1 (100% AB mix ) 37.06° 17.01° 67.70° 32.51°
N2 (75% AB mix + 25% Cow Urine) 36.81° 15.51° 65.61° 30.58 °
N3 (50% AB mix + 50% Cow Urine) 35.37° 16.07 ° 60.68 P 28.58 P
N4 (25% AB mix + 75% Cow Urine) 12.44 2 4.41° 21.60 2 8.112

Description: The average value in the same column followed by the same letter is not
significantly different according to the DMRT follow-up test at the 5% level.

3.5. Discussion

3.5.1. Water Spinach Plant Growth

The results showed that the treatment of various types of nutrient composition had a
significant effect on the growth variables of kale (unit plant height, plant height per netpot,
number of leaves, leaf area, stem diameter, and root length) except for the number of
books. Water spinach plants treated with N4 nutrient composition (25% AB mix + 75% Cow
Urine) always showed the lowest yields on all observed variables. It is suspected that the
nutritional composition of N4 (25% AB mix + 75% Cow Urine) the availability of nutrients
contained is not balanced. This is in line with Khairunisa (2015) stating that the optimal dose
of fertilizer is very important for plant growth and development, because plants really need
the availability of balanced nutrients. If the availability of nutrients is not in a balanced state,
it can reduce or even kill its growth. According to Naibaho (2020) revealed that the availability
of sufficient and balanced nutrients will affect metabolic processes in plant
tissues. Metabolism is a chemical reaction that occurs in organisms enzymatically. These
enzymatic reactions are the basis of life that allows cells to grow and develop, maintain their
structure and respond to the environment and become a source of energy so that plants can
grow and develop optimally (Wiraatmaja, 2017).

In addition to the imbalance in nutrient content, other allegations refer to the low dose
of cow urine used (2.5 ml AB mix + 7.5 ml cow urine / liter of water), so it has not been able
to replace the nutrients contained in the AB mix nutrition (Omaranda et al.,
2016). Considering that based on the results of the analysis, the nutrient content in cow urine
is relatively low, namely 0.30% N, 0.02% P, and 0.66% K, so that the nutrient requirements
needed for growth and development of kale plants cannot be fulfilled optimally. . This is in
accordance with the statement of Nawawi et al. (2016) who stated that the relatively low
content of cow urine and difficult to make available to plants was unable to meet the nutrient
needs of plants to support their growth and development. Omaranda et al. (2016) also stated
that if the nutrients (macro and micro) contained in a fertilizer are insufficient, then the plant
will not be able to grow optimally and these nutrients cannot encourage plant metabolism in
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its growth. According to Ngapu et al. (2020) stated that the use of the most optimal
concentration of bio urine for the growth and production of kale is 500 ml/1 liter of water.

The availability and fulfilment of sufficient and balanced macro and micro nutrients is
absolutely necessary toform a compound that functions inplant growth and
development. Nitrogen nutrient is one of the macro nutrients that must be fulfilled. Endah
(2003) states that nitrogen nutrients are needed in relatively large amounts in the vegetative
growth phase of plants such as shoot formation, stem development and leaf formation. In line
with Mokhele et al. (2012); Patti et al. (2013) which states that during the growth and
development of plants (vegetative growth), nitrogen is mobile and forms amino acids and
proteins which are then transported to various plant organs such as roots, stems, and leaves. In
addition to nitrogen, the availability of other macro nutrients such as phosphorus (P) and
potassium (K) must also be met. Although not as large as the need for nitrogen, phosphorus
(P) is needed by plants to strengthen cell walls and play a role in root growth and elongation,
SO as to increase the effectiveness of nutrient absorption as a basic material for forming
compounds that support plant growth (Lingga, 1984). Likewise with the element potassium
(K) which plays a role in the process of synthesizing amino acids and proteins from ammonium
ions and maintaining the turgidity of the guard cells to remain optimum in order to ensure the
continuity of plant metabolic processes (Ngapu et al. 2020).

Not only macro nutrients, micro nutrients such as Mn, Zn, Fe, S, B, Ca, and Mg must
also be met. Although they are needed in small amounts, these elements are absolute and can
cause plants to become less fertile if they are not met for plants (Omaranda et al., 2016). In
line with Stevanus et al. (2015) stated that the deficiency of micro nutrients (Zn, Mo, Fe, Mn,
Co, and B) can affect the vegetative growth of plants. Such as Zn deficiency will result in stem
segments and the division of meristem cells becomes imperfect. These micronutrients also act
as catalysts for the process of protein synthesis and the formation of chlorophyll, so as to
increase photosynthetic activity which will produce photosynthate to be allocated to plant
growth and development (Makky, 2020).

3.5.2. WaterSspinach Plant Productivity

Based on the results of research on the productivity variables of water spinach, plants
that were given the nutritional composition of N4 (25% AB mix+ 75% cow urine)
significantly showed lower fresh and dry weights of roots, shoots and whole plants compared
to other treatments (N1, N2 , and N3). This is related to the less than optimal growth of water
spinach. Judging from the plant height, the number and area of leaves in this treatment were
also relatively lower. According to Haryadi et al. (2015) the weight of the resulting plant is
closely related to the variables of plant height and number of leaves. This is also in line with
Pramitasari et al. (2016) which states that the higher the plant height, number and leaf area of
a plant, the higher the fresh weight of the plant.

Another thing is also thought to be due to the low nutrient content in the nutritional
composition of N4 (25% AB mix + 75% cow urine) so that it does not meet the needs of plants
that have started to enter the pre-productive phase. In line with EtyRosa (2013) which states
that the nutrient requirements in the pre-productive phase are very large compared to the pre-
production phase, so that if given organic fertilizer, there will be a shortage of macro and micro
nutrients. Reinforced by Endah (2003), micronutrient deficiencies in plants can drastically
reduce crop yields or production as well as macronutrient deficiencies. Lack of nutrients will
also affect the rate of growth and development of the roots of the plant itself. As we know the
function of the root itself is to absorb water, nutrients, and organic matter to trigger plant
growth and development. Good root growth and development will be able to support the wet
weight of the plant because it can supply more nutrients. According to Naibaho (2020) the
better and the more growth of plant roots, the faster the nutrients will be absorbed and
translocated to plant organs. This is in line with Koryati (2004), which states that the more
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plant organs are formed, the more water content is bound by plants which will affect the fresh
weight.

According to Widaryanto et al. (2017) the representation of the fresh weight of the
plant is expressed as the dry weight of the plant, which is the amount of accumulation of
organic matter contained in the plant without any moisture content. The dry weight of the plant
is the final result of the efficiency of absorption and utilization of solar radiation available by
the plant canopy . The more and longer absorption of solar radiation by the plant canopy makes
the production of higher weight of the plant (EtyRosa, 2013). In line with Mubarak et al.
(2022) which states that the total dry weight of crop yields is influenced by the amount of solar
radiation absorbed and the ability of plants to convert solar energy into biomass.

Based on the overall results of research on water spinach plants by giving various types
of hydroponic nutrient compositions for both growth and productivity variables, treatment N1
(100% AB mix ) significantly showed higher results than treatment N4 (25% AB mix + 75%
cow urine). but not significantly different from the treatment of N2 (75% AB mix + 25% Cow
Urine) and N3 (50% AB mix+ 50% Cow Urine). It is suspected that the nutritional
composition of N2 (75% AB mix + 25% Cow Urine) and N3 (50% AB mix + 50% Cow Urine)
the macro and micro nutrient content is close to the optimum composition as found in the N1
nutrient composition (100% AB mix ). In line with Muhadiansyah et al. (2016) which stated
that the provision of 50% or more AB mix nutritional composition was able to provide
sufficient nutrient needs. Reinforced by Hambali (2018) which states that plants given the
nutrient composition of AB mix 50% or more will have a higher chance of getting optimal
results both from growth variables (plant height, number of leaves and root length) and
productivity (total weight) at harvest. This is due to the complete content of macro and micro
nutrients contained in the AB mix nutrition (Sutiyoso, 2004).

The results of this study also indicate that the use of cow urine for future prospects
cannot completely replace the use of AB mix nutrition in hydroponic cultivation systems
(EtyRosa, 2013). Cow urine can only be used as a substitute or a complementary nutritional
mixture with a balanced composition. Considering that the nutrient content in cow urine is
relatively low, so its use must be combined with other fertilizer sources. In line with
Muhadiansyah et al. (2016) which states that the use of liquid organic fertilizer (cow urine)
without AB mix fertilizer causes plants to become less fertile due to lack of micro nutrients
(Zn, Mo, Fe, Mn, Co, and B). although needed in small quantities, these elements are
absolutely available.

4. CONCLUSIONS AND SUGGESTIONS

4.1. Conclusion

The results showed that the provision of various nutritional compositions significantly
affected the growth and productivity of water spinach except for the number of books
variable. Water spinach plants given the nutritional composition of N4 (25% AB mix + 75%
cow urine) significantly showed lower yields on all observed variables, while the best growth
and productivity of kale was shown in the nutritional composition of 100% AB mix but not
significantly different with the nutritional composition treatment was 75% AB mix + 25% cow
urine and 50% AB mix + 50% cow urine. The results of this study also show that the use of
cow urine cannot completely replace the use of AB mix nutrition .

4.2. Suggestion
Further research is needed on various concentrations of cow urine fertilizer regarding

the duration of fermentation and the dose of cow urine mixture used for plants so as to obtain
optimal growth.
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