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ABSTRACT

Livestock waste containing untreated protein feed can affect soil, air and air pollution and be a source of toxins.
Chickens and those around them will know this by free ammonia. Broiler manure waste can be used as a high nitro-
gen nutrient that can be used as a fertilizer with additives needed by plants to increase soil fertility. The purpose of
this study was to create and analyze nitrogen-rich fertilizers from broiler manure that affect plant growth or fertili-
zer efficiency on productivity, growth efficiency of water spinach (Ipomoea reptans Poir.). As a result, poultry com-
post contained water (63.38), nitrogen (N) (2.400%), P205 (3.914%), and K,O (1.113%), so N levels, P, K (7.447%).
It was performed for 14 days with 3 different nutritional sources. The most effective treatment for growing aquatic
spinach was the use of a combination of soil and fertilizer applied in specific proportions to obtain stem height
(23.55 cm), leaf number (6.2 leaves) and leaf width (3.1 cm). Results were better compared to other treatments.

Key words: broiler, livestock, organic fertilizer, nitrogen, ammonia

ANALISIS PUPUK KANDANG AYAM TERHADAP EFEKTIVITAS
PERTUMBUHAN KANGKUNG DARAT (Ipomoea reptans Poir.)

ABSTRAK

Limbah peternakan dengan pakan berprotein yang tidak dikelola dengan baik dapat berdampak pada pen-
cemaran tanah, udara dan air serta menjadi sumber racun. Ayam dan manusia di sekitarnya dapat berkenaan
dengan ammonia bebas. Limbah kandang ayam pedaging berpotensi unsur hara N yang tinggi dapat dijadikan
pupuk dengan tambahan sangat dibutuhkan tanaman dan meningkatkan kesuburan tanah. Tujuan penelitian ini
membuat dan menganalisis pupuk kaya nitrogen dari kotoran ayam pedaging yang mempengaruhi pertumbuhan
atau produktivitas tanaman, efisiensi pemupukan terhadap efektivitas pertumbuhan kangkung (Ipomoea reptans
Poir.). Hasil penelitian menunjukkan bahwa kompos kotoran ayam mengandung kadar air (63,38), kadar Nitrogen
(N) (2,400%), kadar P sebagai P205 (3,914%), dan kadar K sebagai K,O (1,113%), sehingga untuk kadar N, P, K
(7,447%). Pengamatan dilakukan selama 14 hari, dengan 3 perlakuan pemberian sumber hara yang berbeda. Per-
lakuan paling efektif terhadap pertumbuhan kangkung yaitu menggunakan kombinasi tanah dan pupuk kandang
yang telah dibuat dengan perbandingan tertentu, mendapatkan tinggi batang (23,55 cm), banyak daun (6,2 leaves)
hingga lebar daun (3,1 cm). Hasil lebih unggul didapatkan apabila dibandingkan dengan perlakuan lain.

Kata kunci: ayam pedaging, peternakan, pupuk organik, nitrogen, amonia

INTRODUCTION

Chicken farming provides benefits in meeting the
community’s needs in the consumption of healthy and
nutritious food. However, livestock waste that is not
utilized and managed correctly can impact the environ-
ment in soil, air and water pollution and become a so-
urce of disease. Livestock waste emits an unpleasant

odour due to the production of poultry manure as a
by-product of livestock. The increase in chicken manu-
re methane gas also interferes with the aesthetics and
comfort of humans in their activities (Nenobesi and
Mella, 2017). One of the uses of chicken manure is to
make fertilizer because it contains nutrients such as nit-
rogen (N), phosphorus (P), and potassium (K) needed
by plants and soil fertility (Hapsari, 2013).
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Rice husks are ending output of the harvesting and
peeling after maturation for rice, and the naturalness
gave it the primary source of many courses and practical
uses (Chris, 2014). Rice husk composts are especially
useful for increasing the content of humic acid in the
soil’s organic matter, thereby providing a source of nut-
rients in the soil. Organic fertilizers are fertilizers deri-
ved from plants, animal manure or other organic wastes
that have gone through an engineering process in solid
or liquid form. Fertilizers are enriched with minerals or
beneficial microbes to increase nutrient content and im-
prove soil physical, chemical and biological properties.
Organic fertilizers can activate many soil microorganis-
ms that release phytohormones to stimulate plant grow-
th and increase nutrients (Adam et al., 2015). Organic
fertilizer derived from manure is the best soil improve-
ment material compared to other splitting materials.

Organic waste based on the type of raw material
consisting of plant residues, animal waste and muni-
cipal waste has great potential to be composted into
organic fertilizer. Composting is the biodegradation of
organic materials by microbes that utilize organic mat-
ter as an energy source (Dewi, 2012). The principle of
composting is to reduce the C/N ratio of organic mat-
ter so that it is equal to the C/N of the soil so that it is
more easily absorbed by plants (Novitasari and Caroli-
ne, 2021). The effectiveness of composting, the speed of
the process and the quality of the composting results are
influenced by several factors, including the composition
of the mixture of compost raw materials (Novitasari and
Caroline, 2021). Testing the effectiveness of organic fer-
tilizer is a field test or greenhouse activity to determine
the effect of organic fertilizer on plant growth or pro-
ductivity, fertilizing efficiency or increasing soil fertility.

Water Spinach is a vegetable plant from the Convol-
vulaceae family. Spinach contains many minerals and
vitamins, essentially calcium and magnesium, which
are good bone-supportive nutrients, phosphorus, iron,
potassium, vitamin A, vitamin K, vitamin B, vitamin E
and vitamin C, and a rich protein source (Quartacci et
al., 2015). Pohan (2021) revealed that Water Spinach is
resistant to drought, has strong adaptability to various
environmental conditions, and has a short harvest peri-
od. The research results by Sudewa and Mudra (2018)
reported that manure could increase the growth and
yield of water spinach. Water spinach can be planted
repeatedly, but subsequent plantings are not as good
as the results of the first planting due to the decreased
growth of water spinach. The addition of organic matter
into the soil also affects organic matter content, decrea-
ses specific gravity, and decreases the value of soil mass
density. The addition of rice husks at increasing doses
on clay-textured soils reduces the density and increases
the porosity of the soil (Demir and Giilser, 2015) Based
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on the background, this study aimed to analyze the con-
tent of chicken manure compost on the effectiveness of
the growth of water spinach (Ipomoea reptans Poir.).

MATERIALS AND METHOD

Materials

The tools used in this study consisted of scoops, buc-
kets, sacks, scales salter, polybags, NPK and pH test
equipment. The materials used in this study were chic-
ken manure, brown sugar, rice husks, fine bran, liquid
organic fertilizer, water, and water spinach seeds.

Making Fertilizer

The main ingredients of fertilizer use 50% by we-
ight of chicken manure and 50% of rice husks, then add
100 g of bran, 2 mL of liquid organic fertilizer, and 500
grams of brown sugar, the addition of bran, liquid orga-
nic fertilizer, and brown sugar is adjusted to total weight
of chicken manure and rice husks. In this experiment,
1 type of fertilizer was made with adjusted compositi-
on and fermentation time, made fertilizer using 5 kg of
chicken manure and 5 kg of rice husks, with a storage
time of 14 days, spread fertilizer in a field and then clo-
sed tightly using a sack/MMT that could withstand from
the water.

The Procedure of Analysis (Adam et al., 2015)
1. Nitrogen determination:

» Sample preparation: All samples must be proces-
sed following soil specifications. The temperature
was kept below 400°C to prevent the loss of nitro-
gen during digestion.

 Digestion: From 0.2 g (anticipated nitrogen con-
centration of 0.5%) to 1 g of a dry and milled frac-
tion of the sample was employed for digestion (es-
timated nitrogen content of approximately 0.1%).
Stir in 10 mL sulfuric acid until the acid is com-
pletely dissolved. Allow time for the mixture to
cool. The catalyst mixture was then added in 2.5
g increments and cooked until the digested mixtu-
re was clear. The liquid was slowly heated for 5 h,
allowing the sulfuric acid to condense to approxi-
mately 1/3 of the tube’s end. The solution was kept
at a temperature below 400°C.

« Titration: The tube is left to cool when digestion
is completed. With steady shaking, 20 mL of wa-
ter was added. The suspension was then distilled.
Then, 5 mL boric acid was added to a 200 mL er-
lenmeyer flask, then placed under the distillation
apparatus’s condenser, with the condenser’s end
immersed in the solution. The alkali was then gent-
ly passed through the distillation chamber after 20
mL of sodium hydroxide was added to the appara-
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tus’ funnel. The condensate was distilled, the con-
denser end was cleaned, and a few drops of mixing
indicator were added to the distilled water, which
was then titrated with sulfuric acid to the purple
endpoint. The process was carried out using steam
distillation. When 100 mL of distillation had been
collected, the process was terminated.

« Correction: Calibrators with known and unchang-
ed nitrogen content were used for extinguishing
controls and devices. Sulfanilic acid with a known
nitrogen content was used. In addition to these
substances, certified reference substances were
used to control the entire procedure.

« Blank Determination: Two blanks were taken from
each batch, and the average blank was used for
subsequent calculations.

« Double Determination: Two subsamples were tes-
ted in the sample submitted for analysis. We set
the control limits of the difference between the
subsampling results of the harness and deter-
mined the accuracy.

2, Phosphorous determination:

The 1 g of air-dried soil was dissolved in 10 mL of
0.025 M HCl and 0.03 M NH n for 5 minutes to extract
phosphorus. The molybdate blue method was used to
quantify phosphorus in the filtrate, with ascorbic acid as
areactant. A Brinkmann PC 800 colourimeter was used
to measure colour development at 880 nm.

3. Potassium determination:

Potassium was extracted from the soil by combining
1 gram with 1 g of standard neutral ammonium acetate
in 10 mL of water and stirring for 5 minutes. The amo-
unt of exchangeable potassium was evaluated using an
atomic absorption spectrophotometer set to emission
mode at 776 mm and evaluating the filtered extract.
Potassium (K) levels in the soil are measured in parts
per million (ppm). In a 250 mL conical flask, a 20 g soil
sample is mixed with 40 ml distilled water and shaken
well for 1 hour. A conductivity meter was used to mea-
sure the conductivity of the supernatant (saturated soil
extract).

4. pH determination:

A 1:1 (v/v) soil/water mixture (5 g soil spoon NCR for
13/5 ml deionized water) was used to evaluate the pH.
Before and after a 15-min. equilibration period, samples
were combined. A Beckman pH meter with glass and
calomel reference electrodes calibrated for pH buffers 4
and 7 was used to measure the pH.

5. Growth of water spinach stem

The fertilizer effectiveness test was carried out by
planting water spinach plants and seeing the increase
in height. Three polybags would be filled with different
media, the first polybag filled with ordinary soil, the pol-
ybag this would be used as a control, the second polybag

filled with fertilizer from chicken manure that has been
prepared. Fermented overnight for 14 days, the third
polybag filled with a mixture of soil and chicken manu-
re. The water spinach height was calculated every day to
see the difference between the media used.

RESULTS AND DISCUSSION

N, P, K Content

The quality of manure from chicken is evaluated ba-
sed on the nutrient content. The results of observations
of macronutrients N, P, K, and water content. Table 1
shows that composted chicken manure is stored for two
weeks, moisture content as much as 63.38, Kadar Nit-
rogen (N) as much as 2,400%. On the other hand, P as
P205 is 3,914%, and K as K,O as much as 1,113%, so the
total is 7.447%. According to Musyoka et al. (2019), the
nitrogen mineralisation rate is the single most crucial
factor determining the quantity and period of nutrient
availability of organic fertilizers for plant absorption.
For optimal plant growth and yield, the pattern of N
mineralization must match fluctuations in plant nutri-
ent requirements to cause synchronization, namely the
balance between N supply and N demand (Johnson et
al., 2012).

Table 1. Test results of chicken manure compost

No Parameter Unit Test Results
1 Water content % 63.38
2 Nitrogen content % (b/b) adbk 2.400
3 PasP,0O % (b/b) adbk 3.914
4 KasK,0, % (b/b) adbk 1.133
5 Amount of level N,P,K % (b/b) adbk 7.447

This manure contains the results of the amount of N,
P and K (Table 1), which supports the growth of spinach
(Ipomoea reptans Poir.), because it has a high nutrient
content so that boiler manure can improve fertility levels
in problematic soils and can increase production yields
(Pohan, 2021). The amount of phosphorus in fertilizers
is influenced by the ingredients and the initial phosp-
horus content in the ingredients so that the phosphorus
released can be controlled (Rengga et al., 2019). The in-
crease in phosphorus levels impacts the microorganism
Lactobacillus sp, which transforms glucose into lactic
acid. The conditions in the material become more aci-
dic, resulting in phosphate being dissolved in the orga-
nic acids produced by these microorganisms. The con-
dition of the material becomes more acidic, resulting in
dissolved phosphate in the organic acids produced by
these microorganisms. Potassium is a compound pro-
duced by bacterial metabolism, where bacteria use free
K* ion in the compost base for metabolic purposes. K*
ions are essential in high concentrations in plant organs
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such as leaves (Sardans and Pefiuelas, 2021). According
to Diether and Willing (2019), potassium is used by
microorganisms in the substrate as a catalyst in the pre-
sence of bacteria, and its activity will significantly affect
the increase in potassium.

According to Demir and Giilser (2015). Manure tre-
atment increased the available K, and Mg content in
the soil, different applications of agricultural waste in-
creased the available K, Mg and P content in different
textured soils. As a product of the decomposition of or-
ganic matter, organic acids provide nutrients available
to plants, especially phosphorus and microelements
resulting from organic processing into the soil. The le-
vel of soil productivity increases with the increase in the
amount of available P.

Therefore, this is following the opinion of Hua et
al. (2020) that manure can increase the availability of
nutrients for plants that can be absorbed from the soil.
Effect of manure and compost on improving soil fertility
and increasing crop yields.

pH Test

The pH measurement was carried out to determine
whether the chicken manure compost made met the
standard requirements for solid organic fertilizer. In
week 2, a pH test was carried out using pH paper. The
pH value that appeared was 8. The nitrogen content
influenced changes in pH in the fertilizer. According
to Kaswinarni and Nugraha (2020), the pH value sig-
nificantly affects microbial activity during composting
because the pH value strongly influences microbial
growth. As the fermentation process progresses, there
will be a process of releasing acid to lower the pH. The
quality of the total nitrogen content of manure compost
enriched with rice husk is significantly improving (Mu-
rimi and Gbedemah, 2018).

Growth of Water Spinach Stem

This research was conducted in a greenhouse with
a daily temperature between 32-38°C and relative hu-
midity of 42-66%. Plant height was measured using a
ruler starting from the base of the stem to the tip of the
highest leaf of the plant. As the age of the land spinach
stem plant is increases, the plant grows taller.

The growth of water spinach stem height was
observed every four days until it reached 16 days. Figure
1 shows that growth on day 4 using ordinary soil without
fertilizer is better than using fertilizer alone (3,331 cm).
At the age of 16 days, the use of soil and fertilizer was
better than using soil alone or fertilizer alone. It shows
that applying organic fertilizer from chicken manure
with a soil formulation at a specific dose can increa-
se the height of spinach plants, besides that each dose
given can absorb nutrients that are different in plants
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Figure 1. The growth rate of water spinach plant height

(Larramendy et al., 2016). There is nitrogen in organic
chicken manure, which can affect growth (Sari et al,
2016). Nitrogen is an element of protein formation. If
plant roots absorb nitrogen, the apical meristem will ac-
tively divide. So that the tip of the stem of the plant will
be spurred on its growth (Thitithanakul, 2012)

In addition, it is suspected that the function of
chicken manure is to increase the absorption and sto-
rage capacity of water, which as a whole can increase
soil fertility (Mardiansyah et al., 2020) so that the ro-
ots more easily absorb the nutrients contained in the
soil and make soil and organic fertilizer formulations.
It has higher and optimal growth. By the research of
Larramendy et al. (2016), the combination of organic
fertilizer application with soil can improve soil physical
properties and meet the nutrients needed by plants.

Table 2. The shot number of water spinach

Treatment Amount
4 days 8 days 12 days 16 days
Soil 2,0 4,2 5,2 6,0
Fertilizer 1,9 4 5,1 5,8
Soil+Fertilizer 2,3 4,4 5,3 6,2

The study results on the growth of the number of
spinach leaves can be seen in Table 2. As the age of the
spinach plant increases, the number of spinach leaves
increases. Growth on day 4 using ordinary soil without
fertilizer is better than using only fertilizer (2 leaves).
However, other results showed that using soil and ferti-
lizer was better than using soil alone or fertilizer alone,
which produced 2.3 leaves on day 4 and 6.2 leaves on
day 16.

It can be seen that the least number of leaves is on
plants that only use manure, thus indicating that the
application of manure is less practical. However, when
combined with soil, at a specific dose can produce
spinach plants with the most leaves. It is because the ap-
plication of manure and soil can increase the availability
of optimal nitrogen (N) and phosphorus (P) nutrients
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(Larramendy et al., 2016). Meanwhile, Damanik et al.
(2011) stated that chicken manure contains three times
more nitrogen. This content can increase the growth
and development of the number of plants leaves more
than other treatments.

From Table 3, it can be seen that as the age of the
water spinach plant increases, the leaf length of the
land spinach plant is getting longer. The most extended
average leaf length of spinach on day 4 was spinach with
soil with a combination of manure, while the shortest
were plants with manure alone. These results reinfor-
ce the statement that manure application with a speci-
fic dose without being combined with other materials,
such as soil, will show or produce different leaf lengt-
hs. However, if the plant does not get additional nitro-
gen, it will grow stunted, and the leaves will be smaller,
thinner, the number of leaves will be small. Meanwhile,
plants with sufficient additional nitrogen elements will
form more and broader leaves (Aczel, 2019). In addi-
tion, observations showed that the leaf surface area of
each plant was different in each treatment with chicken
manure. So it is necessary to pay attention to the dosage
and mix of each component so that the growth of plants
becomes optimal. This study found that the combinati-
on of organic fertilizer application with soil showed the
best results because it could meet the needs of plants to
the fullest.

Table 3. The leaf length of water spinach

Lengthy
Treatment
4 days 8 days 12 days 16 days
Soil 0,65 1,55 2,31 2,90
Fertilizer 0,43 1,45 2,10 2,58
Soil+Fertilizer 0,88 1,78 2,65 3,10

Another thing that affects the leaf surface area is the
effect of light and CO,, capture. If the leaves get optimal
light and CO,,, the rate of photosynthesis increases and
is effective. So that the results of photosynthesis can be
translocated to areas of vegetative use, namely roots,
stems and leaves that affect growth and development.
(Weraduwage et al., 2015).

The process of making broiler chicken manure can
be seen in Figure 2. With the addition of rice husks,
brown sugar, and liquid organic fertilizer, this product
has a high potential for the growth of spinach (Ipomoea
reptans Poir.) as evidenced in (Tables 2, 3). This ma-
nure contains the yield of N, P and K (Table 1), which
supports the growth of water spinach. Based on the stu-
dy results, the best results were obtained with the for-
mulation of organic fertilizers when combined with soil.
Research Hayat et al. (2021) on the use of manure and
inorganic fertilizers reported that the nutrient content
of Nitrogen (N) could stimulate plant vegetative growth.
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Figure 2. Schematic the process of making compost and its
application

Application of organic fertilizers can increase the
availability of nitrogen (N) and phosphorus (P) nutri-
ents, organic fertilizers can add nutrients that are im-
portant for the growth of roots of land spinach plants,
namely nitrogen (N). If the roots absorb nitrogen, the
apical meristem at the tip of the root will actively divi-
de so that the roots will grow faster. With this research,
the use of fertilizer from chicken manure is highly re-
commended for spinach plants to produce better quality
(Mardiansyah, 2020).

CONCLUSION

Based on observations, it can be concluded that chic-
ken manure compost contains water content (63.38),
Nitrogen content (N) (2.400%), P content as P205
(3.914%), and K content as K, 0 (1.113%). So for the total
levels of N, P, K (7.447%). The most effective treatment
for growing aquatic spinach was the use of a combinati-
on of soil and fertilizer applied in specific proportions to
obtain stem height (23.55 cm), leaf number (6.2 leaves)
and leaf width (3.1 cm).
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