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Abstract

Purpose: Fermented cow urine (cow bio urine) is used as an ()rgemicg)urce of nutrients. This study aimed to
determine the effect of various concentrations of cow bio urine as the organic nutrient source on the growth and
yield of vegetable crops in hydroponic systems.

Metlﬂ: Research was conducted in a greenhouse at the University Farm from November 2020 to January 2021
with a split plot in RCBD. The main plot consisted of 3 vegetables (bok choy, Spil]il(:h.ﬁd water spinach). The
subplot had 5 concentrations prepared by mixing cow bio urine with distilled water at C1: 10%, C2: 20%, C3:
30%, C4: 40%, and C5: 50%. These solutions were used as hydroponic nutrient solutions. All the treatment com-
binations were maintained in 4 replications.

Results: Cow urine analysis before and after fermentation revealed an increase in nutrient content. The highest
plant growth and yield a:rc obtained in all three vegetables at the concentration of 50% cow bio urine. Maximum
leaf number, leaf area, foliage dry weight, root dry weight, total dry weight, and foliage fresh weight were signif-
icantly higher in the above treatment. The highest foliage fresh weight was observed in treatments with 50% cow
bio urine, with values of 57.02 g (bok choy), 5497 g (spinach), and 2629 g (water spinach).

Conclusion: Cow bio urine could be effectively used as a hydroponic nutrient solution to grow organic vegetables.

The regression showed that the optimal concentration of cow bio urine might be higher than the present levels
Keywords: Agricultural residues, Bio urine, Cow urine, Organic nutrients, Organic waste, Vegetables
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trient solution is one of the most critical factors in de-
termining the yield and quality of hydroponic prod-
ucts. Furthermore, organic hydroponic planting en-
sures the quality of organic products is maintained
100% organic. Highly efficient circular agriculture
will be implemented by using organic fertilizers. The
use of organic fertilizer in hydroponics can prevent
S()i1-b()mcalclcriell diseases (Ginting 2010), the con-
suma()n of agricultural chemicals can be reduced,
and improve the quality of such vegetables (Kano et
al. 2021).

Bio urine (fermented urine) is liquid organic fertilizer.
Obtained from ruminants such as cows, buffalo, goats,
and others through an anaerobic fermentation process.
The fermentation process employs nitrogen-{ixing mi-
crobes and other decomposer microbes, resulting in a
greater nitrogen content after fermentation than urine
without fermentation (Hidayati et al. 201 1; Pramana et
al. 2019). Previous research has shown that urine-de-
rived fertilizers can be applied successfully in a hydro-
ponics environment (El-Nakhel etal. 2021; Jurgaet al.
2021; Van Gerrewey et al. 2021). Organic liquid ferti-
lizer derived from cow bio urine is an alternative to
replace nutrients in hydroponic cultivation.

Cow bio urine can boost the availability, adequacy,
and efficiency of nutrient uptake for plants containing
microorganisms to minimize the use of inorganic fer-
tilizers (N, P, K) and maximize crop yields. The pre-
vious study demonstrated that cow bio urine contains
beneficial macro and microelements such as Nitrogen
(N) 0.52%, Phosphorus (P) 0.01% and Potassium (K)
0.56%, as well as humic acid, fulvic acid, and growth
hormones to promote plant growth (Purwanto et al.
2015). Cow bio urine as an liquid organic fertilizer has
previously been used on organic cultivation with soil
media. It significantly affected plant growth and yield
of shallots, Japanese spinach (Spinacia oleracea), gai
lan (Brassica oleracea) (Suwardike et al. 2019; Tandi
etal. 2015; Puspita et al. 2015).The provision of liquid

organic fertilizers, such as cow bio urine, is one way

to get healthier organic water spinach without adding
inorganic fertilizers since the bio urine has adequate
nutrients for plant growth (Dharmayanti et al. 201 3).
These nutrients are essential for plant growth, espe-
cially vegetable crops. Cow bio urine as an organic fer-
tilizer provides advantages such as being relatively
cheap, easy to obtain, and simple to apply. It is very
easy to use by small farmers. Based on the description
of the background above, research was conducted to
determine the effect of the concentration of bio urine
as a substitute for nutrients in the hydroponic system
and determine the best concentration of bio urine for
the growth and yield of bok choy, spinach, and water

spinach.

Material and methods

The research was conducted in the greenhouse of the
Faculty of Agriculture and Business, Mahasaras wati
University, Denpasar, Indonesia. The hydroponic sys-
tem was placed in a greenhouse with natural tempera-
ture and sunlight, using a split-plot in a randomized
complete block design (RCBD) with 4 replications.
The main plot consisted of 3 different vegetables: bok
choy (V1), spinach (V2), and water spinach (V3). There
were 5 different concentrations of cow bio urine solu-
tions in the subplot: 10% (C1), 20% (C2), 30% (C3),
40% (C4), and 50% (C5). In the hydrophonic nutrient
solution, the formula for the concentration above was:
C1: 100 ml of cow bio urine + 900 ml distilled water

C2: 200 ml of cow bio urine + 800 ml distilled water

C3: 300 ml of cow bio urine + 700 ml distilled water

C4: 400 ml of cow bio urine + 600 ml distilled water

C5: 500 ml of cow bio urine + 500 ml distilled water

The vegetable seedlings at one week old were trans-
ferred to bottle media filled with different concentra-
tions of cow bio urine as per the treatment. The seed-
lings with 4 leaves seedlings were used in the experi-
ment. The cow bio urine were applied every 8 days

until harvesting: first application (700 ml) and 8 day
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after transplanting (DAT), 16 DAT, 24 DAT (100 ml)
and TDS and pH was measured at 8§ DAT, 16 DAT, 24
DAT and 32 DAT. The measurement aims to assess
the quality of the hydroponic solution used during
plant growth. The effects of each treatment on the
growth of bok choy, spinach and water spinach were
recorded by measuring plant growth parameters as fol-
mfs: foliage number and leaf area, foliage dry weight,
root dry weight, total fresh weight, total dry weight,
foliage fresh weight. Foliage number is the number of
leaves by counting all the leaves on the plant. Leaf
area, the method used is by calculating the total area
of plots (mm column) which is covered by the leaf area
placed on the column millimeter sheet. Foliage and
root dry weight is obtained by weighing plant leaves
and root, which has been dried in the oven at 70°C un-
til it, reaches constant weight. Foliage fresh weight is

obtained by weighing plant leaves.
Cow Bio urine production

Cow bio urine was prepared using 20 liters of raw cow
urine, 40 kg of cow feces, 2 liters enriched microbes
(EM4), and 2 liters of molasses put in a drum contain-
ing 400 liters of water fermented for 10 days. EM4 is
a bio-activator solution that includes several types of
microorganisms and is applied to enhance organic
matter decomposition during fermentation. The micro-
bial consortia included Lactobacillus sp (decompos-
ers), Cyanobacteria (photosynthetic bacteria), Pseudo-
monas sp (phosphorus solubilizing bacteria-PSB), and
Streptomyces f'ungﬁellul()se decomposing fungi).

The cow bio urine was analyzed at the Soil Laboratory
facilities of Udayana University, and the raw cow
urine and cow bio urine (fermented cow urine) prop-
erties are listed in Table 1. The nutritional content of
cow urine was compared before and after the fermen-
tation process. The analysis revealed that fermented
cow urine (cow bio uring) contained more nutrients
than raw cow urine. Nutrition is vital in hydroponic

cultivation since it determines the success of plant

growth and development. The result was in accord-
ance with the analysis of cow bio urine applied to rub-
ber seedlings by Sari et al. (2017). The nutritional
value of cow bio urine is determined by the foods con-

sumed and the ingredients added during fermentation.

Table 1 The results of the analysis of the nutritional

content of cow urine before and after fermentation

Observed Before After
parameters

N (%) 1.0 28

P (%) 0.5 24

K (%) 1.5 38

Ca (%) 1.2 58

Mg (%) 0.2 7.2

pH 7.2 8.2

Colour Yellow Black

Smell Fishy/pungent Less pungent

Design of the hydroponic system

A Wick based hydroponic system was used for the ex-
periment (Fig. la, 1b and Ic¢). The flannel wick helped
to absorb water and nutrients to the plant roots. The
next step involved the preparation of rockwool meas-
uring 30 cm x 10 cmas a seed-planting medium. Then,
it was cutintoa 2 cm x 2 cm square hole, and each box
was perforated with a 1 cm depth. The steps were con-
ducted to aid in the seeding process. Additionally, the
seeds were inserted into the holes in the rockwool
boxes, with each hole containing only one vegetable
seed under study. The seeds were kept watered and
moist in a dark location.

This research reused 1.5 1 plastic mineral water bottles
as containers for hydroponics. The bottles were
painted black to prevent weed (moss) growth and
avoid nutrient competition. The bottle was cut using a
cutter to accommodate 800 ml solution. The treatment
solutions were made by mixing the cow bio urine with
distilled water as per the required concentrations, ac-

cording to the tested treatment.
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a

Fig. 1 a) The seedlings placed in the hydroponic systems; b) Growth of bok choy after 21 days of transplanting;

¢) General view of the top of hydroponic system along with the wick used for growing seedlings

Data analysis

Analysis of variance (ANOVA) was performed using
Statistical Tools for Agricultural Research (STAR)
software. The significance of the means was analyzed
with Duncan’s tests or LSD test between treatments at
p<0.05, respectively. Regression analyses were made

using Microsoft Excel.

Results and discussion

pH and TDS cow bio urine solution during growth

Seedlings were measured at eight days intervals until
the end of the experiment at 32 days after planting
(DAP). The concentration changes in bio urine solu-
tion during crop growth are shown in Table 2. The to-

tal dissolved solids (TDS) values of the cow bio urine

solution were lowest at 1100.5 and highest at 1121.25
ppm, with a pH range of 6.4 to 7.1, as shown in Table
2. The C5 had the highest TDS in each observation.
The TDS in C5 was between 1100 and 1150 ppm, al-
lowing plants — mainly vegetables to absorb it, and its
pH was 6.9-7.0 (Table 2). Adelia et al. (2013) reported
that high TDS increases and accelerates nutrient ab-
sorption. The optimal TDS values vary between 1500
ppm and 2000 ppm. The enhance ment Hmduction
in pH during growth indicate the change in the ratio of
NH4-N to NO3-N in nutrient solutions (Jones 2005;
Ezziddi t al. 2021). We have not observed any
change of NH4-N to NO;-N in cow bio urine nutrient
solution. The cow bio urine solution has met the re-
quirements and can be used as a good hydroponic or-

ganic nutrient solution.

Table 2 Total Dissolved Solid (TDS) of cow bio urine during plant growth, pH of cow bio urine solution during

growth
Treatment S (bpm) pH
SDAT 16 DAT 24DAT 32DAT S8DAT 16DAT 24DAP 32 DAT

Ci - 10% cow bio urine 1001.50 100150 100150 1001.50 6.4 6.5 6.5 6.5
Cx-20% cow bio urine  1003.25 100325 100325 100525 6.5 6.5 6.5 6.5
C3s- 30% cow bio urine  1004.82 100482 100682 1006.80 6.6 6.6 6.6 6.7
Cs 40% cow bio urine  1007.25 1007.25 100725 1009.50 6.8 6.8 6.9 6.9
Cs- 50% cow bio urine 111245 111245 111250 1121.25 6.9 6.9 70 7.0
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Growth of spinach, bok choy, and water spinach

According to Bustami et al. (2012), the dry weight of
the plant reflects the nutrient status, the number of nu-
trients absorbed by the plant, and the photosynthesis
rate. Lakitan (2012) mentioned that adequate nutrients
available in plants would increase leaf area. Hence, the
photosynthate allocated for forming vegetative organs

such as leaves would increase. The C5 concentration

significantly had the greatest fresh weight for all three
vegetables 61.6 g of bok choy, 82.58 g of spinach, and
47.2 g of water spinach: and the highest dry weight
3.59 g of bok choy, 15.05 g of spinach, and 13.93 g of
water spinach (Fig. 2a, 2b, 2¢). Thus, increasing the
concentration of the cow bio urine increases both the
dry and fresh weight. However further research is re-
quired to determine the maximum concentration in

each plant.

Bok choy Spinach
65 6164
60 55.14b s3w3p
E‘ jl-’l 4462¢ 71.72be
= 40 {33274 %
=i 35 =
‘T30 =
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Cl 2 G3 C4 & ci 2 i G Cs
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3 C4 (6]
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Fig. 2 The changes in total fresh weight (FW) and total dry weight (DW) of bok choy (a), spinach (b) and water

spinach (¢) at various concentrations based on LSD testat the 5% level

Table 3 demonstrates that the cow bio urine at a con-
centration of C5 significantly produced the highest
number of leaves on bok choy, spinach, and water
spinach, as well as the widest leaf arca and the tallest
plant for the three types ()ﬁegetelbles. The foliage
number, leaf area, foliage dry weight, and root dry
weight were measured once at the 32 DAP (Tables 3
and 4). The growth parameters increased proportion-

ally to the concentration of cow bio urine in all three

vegetables. '& application of cow bio urine to mus-
tard greens significantly affected the parameters of
plant height, number of leaves, leaf area, root fresh
weight, and foliage fresh weight (Setiawan et al. 2013;
Sholikin et al. 2014; Siregar 2017).

Several other research on planting media also sug-
gested that cow bio urine significantly affected bok
choy and water spinach grown in hydroponic media

(Septiani 2018).
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Table 3 The effect of the nutrient concentration of cow bio urine with the type of vegetables on the foliage number

and leaf area

Variable
Concentration Foliage number Leaf area (cm?)
Bok Spin- Water Bok Spin- Water
choy ach spinach choy ach spinach
C1 - 10% cow bio
urine 1275 ¢ 1025 b 2600 e 23066 ¢ 302,65 ¢ 669.13 d
Cy— 20% cow bio c
urine 1950 b 1075 b 3025 d 37267 b 31699 ¢ 71932 d
Cs— 30% cow bio a
urine 1900 b 1225 ab 3250 ¢ 41969 b 41833 b 77281 [
C4— 40% cow bio a
urine 1950 b 1325 ab 38.00 b 42696 b 58418 a 85142 b
Cs— 50% cow bio
urine 2150 a 1400 a 4250 a 458.19 a 64461 a  966.92 a
Mean 21.47 543.63
CV (%) 624 7.87
é)uncem (5%) 1.79 1830.89
The numbers followed by the same letter are not significantly different in the DMRT test at the 5% level
Table 4 Foliage dry weight and root dry weight at different concentrations of cow bio urine
Variable
Foliage dry weight (g) Root dry weight (g)
Concentration
Bok Spin- Water Bok Spin- Water
choy ach Spinach choy ach spinach
Ci-10% cow bio
urine 124 d 687 d 6.40 ¢ 014 a 399 ¢ 4.36 d
C2- 20% cow bio
urine 1.69 ¢ 745 ¢ 6.54 S 0.16 a 480 b 509 S
C3-30% cow bio
urine 238 b 845 b 6.70 be 0.17 a 4.71 b 532 ¢
Cs 40% cow bio
urine 246 b 872 b 6.98 be 0.17 a 510 ab 585 b
Cs- 50% cow bio
urine 342 a 961 a 7.61 a 0.18 a 545 a 632 a
Mean 577 29.98
CV (%) 4.07 345
uncan (5%) 0.06 0.149

The numbers followed by the same letter are not significantly different in the DMRT test at the 5% level
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Fig. 3a and 3b shows that the three vegetables total dry
weight and foliage fresh weight tended to increase.
Fig. 3b depicts that bok choy was responsive to the in-
creased concentration of cow bio urine in a steep re-

gression line. Meanwhile, spinach and water spinach

remained unchanged . The fresh weight of spinach and
water spinach foliage, which were slightly stagnant,
indicated that the solution concentration had not yet

reached the saturation point.

= "
2 Pt 1
E - (& ] cd .
it " P & ®
T |
onsentration mdey
® o ® Spinach Water spmach

Cansentration index

® ® Spinsch Wai h

Fig. 3 Character slope curve (a) total dry weight and (b) foliage fresh weight (yield)

‘When gl’()wiuﬂhc three types of vegetables with cow
bio urine, the yield and quality were close to the refer-
ence commercial hydroponic fertilizer solution. There
is still potential to improve foliage fresh weight in
three vegetables by increasing the concentration of
cow bio urine solution. Cow bio urine includes hor-
mones that can stimulate plant growth and develop-
ment, as well as more N, P, and K than solid cow ma-
nure ﬁen‘i 2010; Yunita 2011; Aisyah et al. 2011;
Rizki et al. 2014; Purwanto et al. 2015). The concen-
tration of Indole Acetic Acid (IAA) in cow bio urine
is 704 .26 mg/1 (Sutari 2010).

Organic nutrients derived from plants and animals
cannot be absorbed directly by plants, unlike inorganic
nutrients, and must undergo a microbial fermentation
process to be converted into absorbable forms (Bi et
al. 2010). This is a challenge in using organic fertiliz-
ers, where the rate of nutrient release may not match
the nutritional needs of plants, necessitating continu-
ous ad justment of the hydroponic system and substrate
media to increase microbial activity and achieve an
optimal decomposition of organic matter available for
plant absorption (Burnett et al. 2016). This study's or-

ganic hydroponic cultivation technique is a simple hy-

droponic, suitable for small farmers and the commu-
nity. The advantages of this organic hydroponic sys-
tem are its simplicity, inexpensive, use of eco-friendly
materials, easy to obtain, and independence from elec-

tricity.
Conclusion

The concentration of cow bio urine significantly af-
fected all experimental parameters. The highest plant
growth and yield were obtained at 50% cow bio urine
(C5) concentration for all types of vegetables studied.
There was an interaction between the concentration of
bio urine and the types of vegetables on thcaeu‘euneters
of maximum leal number, leal area, foliage dry
weight, root dry weight, total dry weight, and foliage
fresh weight. The highest fresh weight of foliage for
cach vegetable was 57.02 g (C5) for bok choy, 54.97
¢ (C5) for spinach, and 26.29 g (C5) for water spinach.
The regression analysis revealed that the optimal con-
centration of cow bio urine for bok choy, spinach, and
wcr spinach had not been found yet.

It is necessary to conduct further research using a
wider range of cow bio urine concentrations and other

cultivated plants to obtain the optimal concentration of




Int.J. Recycl. Org. Waste Agric

bio urine as a nutrient for organic hydroponic plants.
In hydroponics, it is also required to assess the toxicity
and pathogen content in cow bio urine solutions.Re-
garding the nutritional content of livestock bio urine,
it would be interesting to conduct more studies on the
content and effect of bio urine from various livestock

urine ingredients.

Compliance with ethical standards
Conflict of interest: The authors declare that there are no con-
flicts of interest associated with this study.

Open Access This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium,
provided you give appropriate credit to the original author(s)
and the source, provide a link to the Creative Commons license,
and indicate if changes were made.

References

Adelia PF, Koesriharti insert the first name, Sunaryo insert the
first name (2013) Effect of addition of micro nutrients (Fe
and Cu) in liquid paitan media and liquid cow manure on
growth and yield of red spinach (Amaranthus tricolor L.)
with floating raft hydroponic system. J Prod Tan 1:48-58.
hetps://doi.org/ 10.21176/protan.v1i3.30

Aisyah SN, Sunarlim B, Solfan insert the first name (2011) Ef-
fect of concentration and interval of fermented cows urine
to Chinese cabbage (Brassica juncea L.). Agrotek ] 2:1-5.
htp://dx doi.org/10.24014/ja.v2il.127

Bi G, Evans WB, Spiers JM, Witcher AL (2010) Effects of or-
ganic and inorganic fertilizers on marigold growth and flow-
ering. Hort Science. 45:1373-1377.
https://doi.org/10 21273/HORTSCL.45.9.1373

Burnett SE, Mattson NS, Williams KA (2016) Substrates and
fertilizers for organic container production of herbs, vegeta-
bles, and herbaceous ornamental plants grown in green-
houses in the United States. Sci Hortic 208: 111-119.
https://doi.org/10.1016/].scienta.2016.01 001

Bustami insert the first name, Sufardi insert the first name,
Bachtiar insert the first name (2012) Nutrient uptake and ef-
ficiency of phosphate fertilization and growth of local clone
rice. J Manaj Sumberd Lahan 1:159-170

Dharmayanti NKS, Supadma AAN, Arthagama IDM (2013)
The effect of bio urine and dosage of inorganic fertilizer (N,
P, K) to several chemical properties of soil pegok and the
yield of spinach plant { Amaranthus sp.). ] Agroekotek Trop
2: 165-174.
https://ojs.unud.ac.id/index .php/JAT farticle/view/6077

El-Nakhel C. Geelen D, De Pacpe J, Clauwaert P, De Pascale S,
Rouphael Y (2021) An appraisal of urine derivatives inte-
grated in the nitrogen and phosphorus inputs of a lettuce
soilless cultivation system. Sustainability. 13: 4218,
https://doi.org/10.3300/sul 3084218

Ezziddine M. Liltved H. Seljisen R (2021) Hydroponic lettuce
cultivation using organic nutrient solution from aerobic di-
gested aquacultural sludge. Agronomy 11: 1484,
https://doi.org/10.3390/agronomyl 1081484

Ginting insert the first name (2010) Growth analysis of pakcoy
mustard ( Brassica Rapa L) cultivated hydroponically in dry
and rainy seasons. J Agriplus 20: 1-8

Hidayati YA, Kurnanitb BA, Marlina ET, Harlia E (2011) Lig-
uid fertilizer quality produced by beef cattle feces fermen-
tation using saccharomyces cerevicae. ] Ilmu Ternak
11:104-107. https://doi.org/10.24198/jit.v11i2.387

Jones IB (2005) Hydroponics a practical guide for the soilless
grower, 2nd Ed.; CRC Press: Boca Raton, USA, Volume 53

Jurga AK Jamak, Wizimirska A, Chochura P, Miodo'nski S,
Muszy “nski-Huhajlo M, Ratkiewicz K, Zieba B, Czaplicka
insert the first name.-Pedzich M, Pilawka T (2021) Re-
source recovery from synthetic nitrifified urine in the hydro-
ponic cultivation of lettuce (Lactuca sariva Var. capitara L.).
Agronomy 11: 2242,
https://doi.org/10.3390/agronomyl 1 112242

Kano K, Hiroaki K , Keitaro S, Ani W, Hiromitsu O, Songying
Z, Yufifita DC, Yumi E, Makoto 8, Tatsuo § (2021) Effects
of organic fertilizer on bok choy growth and quality in hy-
droponic cultures. Agronomy. 11: 491,
https://doi.org/10.3390/agronomyl 1030491

Lakitan insert the first name (2012) Plant physiology fundamen-
tals. Raja Grafindo. Jakarta

Pramana KS, Setiyo Y, Aviantara IGNA (2019) Optimization
process of cow urine fermentation. J BETA 7: 153-158.
https://doi.org/10.24843/JBETA 2019007 101 .p05

Purwanto RJ, Agustina K, Yursida Y (2015) Response of corn
plants to spplication of Liquid organic fertilizer cattle urine
and inorganic fertilizer in tidal lands overflow type C. J
Suboptim Land 3:132-137.
https://dol.org/10.33230/JLSO.3.2.2014.118

Puspita PB, Sitawati insert the first name, Santosa M (2015) Ef-
fect of cow biourine and various doses of N to kale crop
(Brassica oleraceae L..). ] Prod Tan 3:1-8.
https://doi.org/10.21 1 76/protan.v3il.162

Rizki K, Aslim R, Murniati insert the first name (2014) Effect
of cow urine fermented on the growth and production plant
green mustard (Brassica rapa). ] Jom Faperta 1:1-8

Sari VN, Same M, Parapasan Y (2017) Effect of cow urine con-
centration and fermentation duration as liquid fertilizer on
growth of rubber (Hevea brasiliensis Muell. Arg.) Seed-
lings. AIP Conf Proc 5:57-71.
https://doi.org/10.2518 l/aip.v3il .651

Septiani § (2018) The effect of giving cow urine as a nutrient
solution to the productivity of hydroponic vegetables. The-
sis. Bogor. Institut Pertanian Bogor.
https:/frepository.ipb.ac.id/handle/123456789/95000

Setiawan NYC, Ginting Karyanto A (2013) Response of mus-
tard (Brassica juncea L. Czern) cultivated hydroponically
on solid and liquid media on nitrogen concentration. J
Agrotek 1:252-258.
http://dx.doi.org/10.23960/jat .v1i3 2037

Sholikin R, Nurbati Khoiri MA (2014) Application of cow urine
on the growth and yield mustard (Brassica juncea L.). Jom
Faperta 1:1-10




Int.J. Recycl. Org. Waste Agric

Siregar M (2017) The effect of AB mix nutrients on a hydro-
ponic planting system on the growth and production of mus-
tard greens (Brassica juncea). JASA PADI 2:18-24

Sutari WS (2010) Testing the quality of bio-urine fermented
with microbes derived from plant materials on the growth
and yield of mustard greens (Brassica juncea L.). Thesis.
Denpasar. Udayana University

Suwardike P, Wahyuni PS, Artika IM (2019) Effect of dose of
EM4 fermented chicken manure and cow biourine concen-
tration on growth and yield of Japanese spinach (Spinacia
oleracea L.). Agro Bali 2:106-114.
https://doi.org/10 37637 /ab.v212.394

Tandi OG, Paulus J, Pinaria A (2015) Growth and production of
shallot (Allium ascalonicum 1) based on bovine biourine
application. Eugenia 21:142- 150.
https://doi.org/10.3579 leug 21.3.2015.9704

Upendri HFL, Karunarathna B (202 1) Organic nutrient solution
for hydroponic system. Academia Letrs, Article 1893,
https://doi.org/ 10 20935/AL1893

Van Gerrewey T, El-Nakhel C, De Pascale 5, De Paepe I, Clau-
waert P, Kerckhof FM, Boon N, Geelen D (2021) Root-as-
sociated bacterial community shifts in hydroponic lettuce
cultured with urine-derived fertilizer. Microorganisms. 9.
1326. https://dor.org/ 10.3390/microorganisms906 1326

Yunita R (2011) The effect of giving cow urine, coconut water,
and rootone F to the growth of passion fruit cuttings ( Passi-
flora edulis var. Flavicarpa). Thesis. Solok. Andalas Uni-

versity




Cow urine as an organic nutrient source for hydroponic
vegetable production

ORIGINALITY REPORT

11 106 9« 3

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

garuda.ristekbrin.go.id <1 o

Internet Source

ijrowa.khuisf.ac.ir 3
Internet Source %
repository.lppm.unila.ac.id 1
Internet Source %
doaj.org 1
Internet Source %
e-journal.unmas.ac.id 1
Internet Source 0/0
www.researchgate.net 1
Internet Source %
H digitalcommons.Isu.edu 1
Internet Source %
www.mdpi.com 1
Internet Source %

Kazuki Kano, Hiroaki Kitazawa, Keitaro Suzuki, <1
Ani Widiastuti et al. "Effects of Organic



Fertilizer on Bok Choy Growth and Quality in
Hydroponic Cultures", Agronomy, 2021

Publication

www.fspublishers.or
Internet Souree g <1 %
link.springer.com
Internet fc))urceg <1 %
WWW.genetics.or
Internet S§urce g <1 %
"Proceeding of the 1st International <1 o
Conference on Tropical Agriculture", Springer ’
Science and Business Media LLC, 2017
Publication
eprints.umsb.ac.id
IntE:)rnet Source <1 %
aruda.ristekdikti.go.id
%ternet Source g <1 %
sid.ir 1
Internet Source < %
www.hst-j.or 4
Internet SourceJ g < %
"Book of Abstracts International Conference <'I o
0

on Agriculture, Environment, and Food
Security 2017 (AEFS) 2017", IOP Conference

Series: Earth and Environmental Science, 2018

Publication




Islamic Azad University-Isfahan Branch <1 o

Publication

"Determination of the Optimal Nitrogen <1 o
Concentration in Pre-planting Fertilizers for ’
the Cultivation of Tomato Plug Seedlings",
korean Journal of Horticultural
Science&Technology, 2017

Publication

ijeab.com
I‘rl1ternetSource <1 %

Exclude quotes On Exclude matches Off

Exclude bibliography On



