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Abstract

This study compares the effect of Hog
Waste Organic Fertilizer (HWOF) and Commercial
Inorganic Fertilizer (CIF) on the growth performance of
pechay (Brassica rapa) in 7 Treatments: T1- pure soil; T2
- soil with CIF; T3- 20% hog waste; T4 - 40% hog waste;
T5 - 60% hog waste; T6 - 80% hog waste; T7 – 100% hog
waste. The experiment for 30 days was performed on a
randomized complete block design (RCBD). The data
gathered were analyzed using one-way ANOVA to
determine the differences among the growth performances
of pechay based on height, leaf width, no. of leaves,
weight, and root length. The results present the
physico-chemical analyses of both soil and hog waste
fertilizers. Regarding the growth performances of pechay
(Brassica rapa), T5 obtained the highest plant height 108.27 cm and leaf width – 112.07 cm, which were
significantly higher than T2 using CIF. The highest
weight gain was obtained by T6, which was significantly
higher than the other treatments followed by T5, but both
were comparable to the samples of CIF, while T3 obtained
the longest root length. Thus, the application of 60% to
80% HWOF yields comparable results with CIF. Hence,
such application is recommended for community organic

farming.
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1. Introduction
Livestock production continues to be an essential part
of the global agricultural system as meat consumption
worldwide continues to rise [1]. As a result, the influx of
livestock production worldwide has brought much
concern to livestock waste disposal because of the hazard
it creates to both health and the environment [2]. Notably,
in the Philippines, 80% of the total livestock production
has been accounted from the swine industry [3]. Such a
case has also been observed in other parts of the world in
Canada [4]. Hence, proper management of hog waste is a
necessity.
Rather than simply disposing of hog waste, studies have
revealed that it may be utilized as an organic fertilizer [5],
[6]. Organic fertilizers produced from hog manure,
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particularly, yield benefits as they are rich in essential
nutrients, such as Nitrogen and Phosphorous, which are
required by the soil and necessary for plant growth [2].
The study of [5] found that when applying hog manure on
hybrid poplars, it has significantly increased their growth
and helped improve the chemistry of the soil.
Additionally, when organic fertilizers mainly produced
from hog manure are applied at an equivalent rate as
synthetic fertilizers, they provide greater crop yields due
to the additional organic matter and nutrients [7], [8]. The
study of [9], [10] also attested that manure applications
improve the nutrients in the soil as well as its structure
and therefore grain yields.
Despite the potential of hog manure as an organic
fertilizer, it can also give a severe risk if not properly
managed [11]. The feces of symptomatic animals, such as
hogs, may contain pathogenic bacteria, poses a potential
hazard when applied directly on land [2]. Moreover,
storing hog manure is also not an option as previous
studies have found that Salmonella, a deadly and
rapidly-spreading bacterium, can survive in hog waste for
110 days [12], [13]. Hog manure contains the same
nutrients in its dried/powdered/coarse form and its
liquid/marshy/sticky form. Still, experts have raised
concerns about the latter as a higher risk of potential
environmental problems may arise, especially in aquatic
ecosystems where sediments and nutrient loads may be
harmful to biodiversity and human health [5], [14].
In other words, to avoid high risks and gain maximum
benefits, hog manure must be processed well and then
utilized in producing organic fertilizer that may be used in
vegetable farming. Benefits have also been recorded as to
the use of organic fertilizers in vegetable farming
cultivating vegetables. The study of [15] has found that
there has been an increase in the protein content on
organically grown potatoes. In another study by [16], they
have also noted the improved growth performance of okra
(Abelmoschus esulentus) using organic fertilizers mainly
derived from animal manures. Similar yields from the use
of organic fertilizers have also been noted on other types
of vegetables such as bulb onion [17], tomatoes [18],
squash [19], and many others.
Most studies focused on the pure hog manure as
fertilizer but in this study, it examined the hog waste
collected from the beddings in pig pens. The beddings are
prepared for hog operation containing the materials of
sawdust, soil and salt. Hence, the hog waste is a mixture
of such components, hog manure, and hog urine which
were utilized as fertilizer for organic vegetable farming.
Hence, the utilization of hog manure as organic
fertilizer is beneficial as it helps in hog waste management
and, at the same time, it provides better yields in vegetable
farming products such as pechay, one of the most
renowned vegetables in the Philippines, which plays an
essential role in the country's economy and in the nutrition
of the Filipino people [20]. Moreover, it also promotes
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sustainability and cooperation, especially in rural
communities where backyard hog raising and vegetable
farming are prevalent.

2. Review of Related Literature
The need to manage hog wastes
It has been projected that the world demand for
livestock meat will increase by 70%, which signified
livestock as one of the fastest-growing subsectors of
agriculture [21]. While it is clear that this brings essential
contribution in terms of food supply and economic
development, the growing number of livestock producers
also pose severe concerns as to the number of natural
resources used and the accompanying environmental
threats [22].
In particular, the challenge of animal waste
management has been continually faced by livestock
producers because of the nonexistence of either an
appropriate place to dispose of the absence of proper
technology in re-utilizing animal dung [23]. Even by the
start of the 21st century, many individuals and
organizations, both inside and outside of agricultural and
agri-food communities, still consider animal manure a
waste product that must be disposed of [1]. As a
consequence, it has magnified the risk that manure
nutrients (e.g., nitrogen, potassium, and phosphorous) and
pathogens might flow into the ground as well as surface
water, primarily due to leakage from hog production
facilities which would then lead to harming livestock,
aquatic life, and even human health [24]. Although hog
manure has long been proven to be a valuable organic
fertilizer [11], there still is a need to manage it properly so
as to not over-apply them and thus resulting to serious
pollution [25].
Effect of manure application
Repetitive acts of manure application on agricultural
lands can significantly influence the soil quality as a
medium for plant growth and as an environmental buffer
[26]. Manures, such as liquefied hog manure, are a
valuable source of plant micro and macro-nutrients that
significantly contribute to substantial yield responses
when land-applied [8]. However, excessive application
results in excess nutrients such as phosphorous and
nitrogen in the soil, increasing the risk of nutrient loss to
the environment [27]. Moreover, working with manure is
more challenging than commercially available fertilizers.
The amounts, forms, and availability of plant nutrients in
manure are variable and often not in the right proportions
needed by plants [26]. In other words, there is a need to
test the manure first and be supplemented with
commercial fertilizer to ensure the proper rate and balance
of applied nutrients for maximum crop utilization [28].
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Studies on animal manure utilization in vegetable plants

composition. Initially, there were no significant
From an agronomic perspective, manures can be differences in terms of productivity. The yield of the 120
beneficial as it makes positive impacts on enhancing the Mg ha-1 compost- and chemical fertilizer-treated plots, on
soil structure, quality, and productivity. Hence, when the the other hand, was higher than that of the 30 Mg ha-1 and
use of inorganic fertilizer is decreased to meet the crops’ 60 Mg ha-1 compost-treated plots.
Ultimately, they have concluded that even with the
nutrient needs, it would result in improved crop yields [29]
application
of 120 Mg ha-1 of compost, no
[30]. Animal manures are an essential organic matter and
disadvantageous
effects on cabbage growth were recorded,
plant nutrients [21]. Reference [31] looked into the effect
but
rather,
obtained
a good yield.
of organic manure on the yields and growth of okra
(Abelmoschus esculentus L.). The study conducted in
Sokoto, Nigeri which primarily used sheep, poultry, and
cow manure. Results indicated that the application of such 3. Objectives
had a substantial effect on the number of leaves, plant
The paper compared the effects of commercial
height, and pod weight of okra. This meant that the
inorganic fertilizer and hog waste organic fertilizer on the
application of organic manure to okra plant was effective
growth performance of pechay (Brassica rapa).
as evidenced by the positive growth and yield response
Specifically, it aims to address the following:
[16].
1. Determine the physico-chemical properties of soil
Meanwhile, the study of [32] looked into using organic
and organic hog waste fertilizer as to the following
manure as a partial substitute for chemical fertilizers in
parameters: pH, organic matter, total nitrogen, P, K,
tomato-radish-pakchoi crop systems. They have
Na, Ca, Mg, Mn, Zn, Cu, Cr, Ni, Pb, and Cd.
discovered that the use of organic manure can meet
2. Assess the growth and development of pechay in
nutrient needs and maintain vegetable yields. On the other
different treatment groups: T1 - pure soil; T2 - soil
hand, investigating the effects of chicken manure on the
with commercial inorganic fertilizer; T3 - 20% hog
growth, quality, and yield of lettuce was the focus of [33].
waste + 80% soil; T4 - 40% hog waste + 60% soil; T5
Results pointed out that lettuce grown with relatively
- 60% hog waste + 40% soil; T6 - 80% hog waste +
higher amounts of chicken manure exhibited vigorous
20% soil; T7 - 100% hog waste.
growth as to the number of leaves, plant height, and leaf
area index, as well as to the marketable yield. Moreover,
when chicken manure is applied in large quantities,
4. Research Methodology
relatively higher amounts of calcium are observed in the
lettuce, although no difference in iron content was noted.
While [34] amended spent grain and cocoa husk on 4.1 Materials
poultry, cow, and goat manure and studied its effect on
The materials utilized for the experiment were 210 pots
tomatoes' growth and fruit yield. By the end of their study,
(30x30 cm), 5 kgs sifted garden soil, hog waste, urea,
they found out that manures of the previously mentioned
complete fertilizer, and pechay seedlings.
animals combined with spent grain and cocoa husk
effectively
increased
Nitrogen
and
Potassium
concentrations, fruit yield, and growth of tomato 4.2. Soil Sampling
significantly. They have then recommended that animal
Soil sampling collection was based on the method used
manure amended with crop wastes should be used to by [38], with modifications being adopted in this study.
substitute chemical fertilizer in tomato cultivation.
The exhibition was done in a single set-up, only before the
Apart from the manure derived from the animals initiation of the experiment. The field is divided into a
mentioned in the previous paragraphs, it may also be used zig-zag manner; a surface litter was scraped away before
in vegetable cultivation. Land application of hog manure digging a V-shaped hole. Each subplot included three
in the liquid form is economical for their disposal and independent samples obtained at two distinct depths (from
recycling plant nutrients. This practice was seen to 0 to 15 cm, S15; and from 15 to 30 cm, S30). The
increase cereals, legumes, oilseeds, pastures, and collected soil was mixed, then a heap was made after that,
vegetables [35]. [36] studied the effects of hog manure on proceeding to quarter the soil. In choosing the quarters to
the growth and nutrient uptake of luffa. There are five be sampled, two opposite quarters were discarded. The
treatments prepared with varying proportions of chemical remaining quarters were mixed and placed in a zip-lock
fertilizer and hog manure. The results indicated that the plastic and brought to the laboratory for physico-chemical
yield of the H10C3 treatment was the highest. The length, analyses.
radius, and fresh weight of the luffa fruit of the H10C3
treatment were greater than those of the other treatments.
4.3. Experimental Design
Additionally, the study of [37] examined the effect of
Following a randomized complete block design
hog dung compost on cabbage's growth and nitrogen
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(RCBD), the field test was performed with seven
treatments, replicated thrice, adopted from [39], with few
modifications. A total of 210 pots with pechay (Brassica
rapa) were used in the experiment. The pots were grouped
into three blocks. Each block contains the 70 pots
containing the 7 treatments arranged randomly, with 6
inches spacing between the pots. The treatments applied
during the entire 30-day period include: T1- pure soil; T2
- soil with CIF; T3- 20% hog waste; T4 - 40% hog waste;
T5 - 60% hog waste; T6 - 80% hog waste; T7 – 100% hog
waste. Each plot received 10g of urea in the 1st week and
2nd week, followed by the application of complete
fertilizer in the 3rd and 4th week of the same amount.
4.4. Hog Waste Collection
Hog waste was measured and sampled at the extension
project site of the Graduate School, CTU – Moalboal
Campus located in the barangays of Balabagon and Bugho,
Moalboal Cebu. The hog pen was designed approximately
8m x 8m divided by iron bars into two partitions, hogged
with a maximum of 10. The pen's layer bedding has a
depth of 2ft which is comprised of the following –
initially with one bag of garden soil, ten sacks of sawdust,
and a glass of salt. After four months of use, equivalent to
one cycle, the composite mixture is collected and is stored
in concrete compost for another five months before using
as an organic fertilizer.
4.5. Laboratory Analysis of Soil Samples and Hog
Wastes
The collected soil and manure samples were brought to
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the FAST laboratory in Cebu City, Philippines for the
analyses of the different physico-chemical parameters: pH,
Organic Matter, Nitrogen, Phosphorus using the methods
Electrometric, Titrimetry, Kjeldahl Titrimetry, and
Colorimetry while Atomic Absorption Spectrophotometry
was used to quantify for Potassium, Sodium, Calcium,
Magnesium, Manganese, Zinc, Total Copper, Chromium,
Nickel, Lead and Cadmium.
4.6. Statistical Analysis
All the obtained data were consolidated and transferred
to MS Excel for tabulation. Significant differences among
treatments were analyzed through one-way ANOVA, and
further analyzed using the Post Hoc test for significant
ANOVA results.

5. Results and Discussions
5.1. Physico-Chemical Analyses of Soil and Hog Waste
The results of this study revealed that the collected soil
before the mixture with organic hog waste fertilizer
showed the following parameters (Table 1). Identifying
the physico-chemical properties of the soil is essential to
note the components for optimum plant yield. According
to [40], pechay can grow from mid to low elevations of
soil the entire year but grows best under excellent
conditions.

Table 1. Physico-chemical properties of soil and hog waste used in the study
Physico Chemical Analyses

Soil

Hog Waste

pH

7.41 @ 20.2 °C

7.98 @ 21.2° C

Organic matter, %

13.30

3.10

Total Kjeldahl Nitrogen, %

0.274

0.152

ᵝPhosphorus, mg/Kg

286

264

ᵝPotassium, mg/ Kg

0.436

252

ᵝSodium, mg/ Kg

368

108

ᵝCalcium, mg/Kg

4.4

2.69

ᵝMagnesium, mg/Kg

0.209

0.214

ᵝManganese, mg/ Kg

0.377

1 408

ᵝZinc, mg/Kg

352

39.6

ᵝTotal Copper, mg/ Kg

110

30.2

ᵝChromium, mg/Kg

Less than 4.0**

Less than 4.0**

ᵝNickel, mg/Kg

Less than 4.0**

11.8

ᵝLead, mg/Kg

5.56

12.5

ᵝCadmium, mg/ Kg

Less than 0.40**

Less than 0.40**
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The soil analysis showed a pH of 7.41, which is within
the neutral spectrum. However, the literature suggests that
pechay grows best at a slightly acidic medium with pH
5.5-6.5 during the dry season [40]. Hence, it would be
advantageous to apply fertilizers or organic compounds to
buffer the collected soil into a lower pH for optimum plant
growth. Thus, soil pH is considered a master variable in
soils since it controls various biochemical processes [41],
[42] important for plant development, setting the proper
soil pH to match the preferred pH of pechay is crucial for
best results [43].
The study of Swine manure production and Nutrient
Content by [44] results presented that Ammonium was
present in the soil. Ammonium turns to ammonia at a pH
level higher than 6.5. They use more alkaline or less acid
to increase the pH, which increases the amount of
ammonia and decreases the ammonium. Results revealed
that most manure got a pH level nearer to 7.0. Therefore,
the ammonium and ammonia are both present. The plant
nutrients are formed from the feeds, medications, water,
and supplements fed to the animals. Thus, utilizing swine
manure as a fertilizer for crops can give a portion, or all,
of the plant nutrients.
The collected soil has 13.30% organic matter and fairly
high phosphorus values, 286 mg/kg, sodium, 368 mg/kg,
and zinc, 352 mg/kg. Organic matter is developed from
the partial or well-decomposed residues of organic
biomasses. It is needed in a fertile soil for it gives plant
nutrients, protects soil pH, and enhances water holding
capacity and aeration. Hence, it is beneficial for soil
conditions to have a high organic matter percentage [45],
[46].
Moreover, results showed that collected soil has low
measure of total nitrogen, 0.27%, potassium, 0.44 mg/kg,
magnesium, 0.21 mg/kg, and manganese 0.38 mg/kg.
Only trace amounts of chromium, nickel, and cadmium
were present. With the limited supply of macro and
micronutrients present in the collected soil, fertilizers may
enhance the soil's condition. Generally, there are 17
essential elements necessary for plant growth, including
Carbon, hydrogen, oxygen, nitrogen, phosphorus,
potassium, calcium, magnesium, sulfur, iron, manganese,
zinc, copper, boron, molybdenum, chlorine, and nickel.
Limitation of any of these nutrients would result in
decreased crop production. Seeing that most of the listed
essential nutrients are present in the collected soil
indicates that the soil sample would be a good candidate
for growing pechay. Among these essential nutrients, the
primary macronutrients, Nitrogen, Potassium, and
Phosphorus, are needed in the most quantities and are
most likely to be in short supply in agricultural soils. And
as shown (Table 1), the collected pre-mixed soil had fairly

high phosphorus values, which notes the availability of
the nutrient in the soil. Secondary macronutrients are
those needed in smaller amounts and are typically found
to be sufficient in soil; hence, they do not pose a
limitation for plant growth. Then, the micronutrients or
trace nutrients are those needed in small amounts and, if
present in excess, would be toxic to plants [45], [47], [48].
Although there is limited literature regarding the soil
physico-chemical properties and conditions best suitable
for optimum growth of pechay, various literature have
noted the use of organic fertilizers to boost soils condition
for better plant results [20], [39], [49], [50].
The hog waste collected showed the following
parameters (Table 1). Analysis showed a pH of 7.98,
leading towards a basic pH, and is slightly higher than
pure soil. This may not be the best pH condition for
growing pechay since these plants prefer a slightly acidic
medium [40]. Such soil pH significantly affects the
availability of plant nutrients and microbial activity [41],
[42], [45]. Although the basicity of the collected soil may
not provide the best condition for the crop, it may be
advantageous for plant growth. Since at low pH, essential
plant macronutrients are less available, and micronutrients
tend to become more soluble and potentially toxic at low
pH values [45], [51].
Organic hog waste material has a high value of
manganese, 1408 mg/kg, phosphorus, 264 mg/kg,
potassium, 252 mg/kg, and sodium, 108 mg/kg essential
nutrients for optimum plant growth. Zinc and copper are
lower in value at 39.6 mg/kg and 30.2 mg/kg, respectively,
compared to pure soil. The addition of organic hog waste
to pure soil increases the soil's organic matter and the
release of its nutrients. They also serve as a slow-reservoir
for plant macronutrients and provide additional supply for
plant micronutrient nutrition which aids in producing
vegetables.
Moreover, the small amount of heavy metals, lead, zinc,
and copper values (Table 2) of organic hog waste may
suggest the advantage on the utilization of the material.
This may limit crop contamination, leading to
environmental pollution. Even if these are considered
micronutrients, the prolonged application may lead to
plant toxicity if taken in large amounts and might lead to
soil contamination [49]. The availability of micronutrients
is also related to soil pH since, with increasing pH,
micronutrient availability is reduced [52]. However, most
of the micronutrients absorbed from the soil contained in
leaves which compose the majority of plant parts for
pechay. Hence, even if the organic hog waste has basic pH,
applying the organic material to pure neutral soil may
buffer the total soil pH towards the preferred soil
condition for pechay growth.
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Table 2. Effect of pure soil, commercial fertilizer and hog waste treatments on crop length, width, number of leaves, root length, and weight
Parameters

T1

T2

T3

T4

T5

T6

T7

P-Value

Average height
79.27ab
88.73ab
95.93ab
88.30ab
108.27b
85.53ab
66.60a
0.000*
gain /plant (cm)
Average leaf width
34.83a
60.70b
51.07ab
37.90a
112.07b
105.40ab
64.13a
0.000*
gain (cm)
Average no. of
8.20a
9.47ab
9.67ab
9.23ab
11.07b
13.40c
7.47a
0.000*
leaves/plant
Average Weight /
12.97a
74.79bc
22.80a
40.60ab
86.67c
98.13c
33.86a
0.024*
plant (g)
Ave. root length/
161.03a
177a
246.97b
242.70b
195.73ab
241.40b
145.47a
0.000*
plant (cm)
* = significant (p<0.05). Treatment means within the same row having the same superscripts are not significantly different from each other
at a 5 % level of significance.

Laboratory analysis shows that organic hog waste
material has higher pH, potassium, and manganese than
pure soil. However, pechay is known to grow in any soil.
They are known to grow better in light, sandy-loam,
well-drained soil with a pH level of 5.4-6.7 [53], which is
relatively lower than the obtained pH from hog waste
material. The basic pH of hog waste may pose a limitation
for nutrient availability for plants. In highly alkaline soil,
there is less availability of phosphorus and most
micronutrients. On the other hand, macronutrients are
maximally available for plants at pH 6.5-7.5 [54], close to
the obtained hog waste pH. In this context, since the
collected pure soil has lower pH than hog waste, organic
fertilizer becomes desirable.
In the study conducted by [55], they reported a
reduction in exchangeable acidity, improvement of soil
pH. Increased nutrient status of soil in terms of organic
matter, total nitrogen, phosphorus, and calcium contribute
to the application of pig waste. Hence, this highlights the
importance of hog waste application for soil improvement.
In addition to nutrient availability for plants, swine
manure also has innate nutrient content, which may vary
according to the animals’ age, ratio, temperature, and
methods for manure collection. According to [44], Hog
waste contains the 13 essential plant nutrients necessary
for plant growth. Based on their collected data on the
Nutrient content of manure as excreted (from ASAE
Standard D384.1, 1998) showed that the collected swine
manure has Ammonium nitrogen, 28.6%, Organic
Nitrogen, 22.7%, Phosphorus, 40.4%, Potassium, 34.5%,
Calcium, 32.6%, Magnesium, 6.9%, sulfur, 7.5%,
manganese, 0.19%, Copper 0.12%, and Zinc, 0.49%. The
available nutrients come from feeds, supplements,
medications, and water consumed by the animal. The
storage and collection play a role in the nutrient content of
fresh swine manure, where anaerobic decomposition
occurs in most storages. Anaerobic bacteria degrade the
volatile solids in the waste hence converting organic
nitrogen to ammonium nitrogen, and over time this
converts to ammonia which can be lost in the atmosphere
[44]. This might explain why total nitrogen is less in hog
waste material compared to pure soil.

5.2. Growth performance of pechay (Brassica Rapa)
The result of the application of hog waste materials on
the growth of pechay showed that among the treatments
with mixtures of soil and hog waste, Treatment 5 had the
highest plant height among the treatments with an average
height gain of 108.27 cm. It is significantly different from
Treatment 3, comparable to commercial inorganic
fertilizer and other treatments. The lowest stem length was
obtained by Treatment 7, with 66.60 cm, followed by the
Negative control treatment, 79.27 cm.
In terms of stem width growth, treatments obtained
similar results as that of the plant height parameter.
Among the treatments, T5 also had the largest stem width
growth with 112.07 cm (p-value 0.000), while Negative
treatment had the smallest width growth difference, 34.83
cm. T5 is significantly higher than T7 and T1 but
comparable to commercial inorganic fertilizer and other
treatments.
The variable growth of pechay (Brassica rapa) in
different hog waste treatments indicates the potential of
the organic material as a component of growing medium
for crops. The difference in pechay (Brassica rapa)
growth may be attributed to the differences in the
treatments' chemical properties. Pure hog waste produces
a low yield in terms of crop length compared to treatment
with a mixture of hog waste and pure soil. Pure hog waste
(treatment 7) may present toxicity to plants due to excess
or limited nutrient availability. As shown in Table 1, hog
waste components are lower in nutrient composition than
pure soil. Also, excessive application of manure [35]
increases the leaching of nitrates, phosphorus, and
magnesium, essential nutrients for plant growth.
Compared to hog waste-soil mixture, which may balance
the soil's pH and nutrient availability, producing the most
yield among the treatments even exceeding the positive
control. It indicates that organic hog waste as fertilizer can
match commercial inorganic fertilizers in increasing plant
height and width.
In addition, the results showed that Treatment 6 (80%
Hog waste + 20% soil) obtained the highest number of
leaves and plant weight. Negative control treatment (soil
without fertilizer) had the smallest number of leaves
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(Table 2), and Treatment 7 had the least total plant weight
yield. The low number of leaves of the negative control
treatment may be attributed to the little availability of
micronutrients present in pure soil (Table 1), as reflected
in leaf production. With the plant of interest, Brassica
rapa, its leaves are a significant portion of the whole plant
since it is edible. The results obtained showed that the
addition of organic hog waste fertilizers produced the
optimum number of leaves as seen in Treatment 6,
followed by Treatment 5 with the second-highest number
of leaves produced compared to both control treatments.
Among the treatments, both Treatments 1 (pure soil) and
T7 (100% hog waste) had the least number of leaves,
counting around 8 and 7, respectively, and this may be
due to the limitation of micronutrients (Table 1) and
excess of heavy metals (Table 1), respectively.
Literature reports the increase of leaf or seed
concentration of sodium, potassium, and phosphorus [35],
[56] with the addition of swine manure. With the increase
of plant nutrient concentrations, swine manure was shown
to increase crop quality compared with inorganic
fertilizers. It can explain the results obtained (Table 2),
where Treatment 6 with 80% hog waste + 20% soil
presented with the highest number of leaves compared to
the positive control Treatment 2 (inorganic fertilizer), 5.
Also, treatment 7 with 100% hog waste is one with the
least number of leaves. Similarly, in Treatment 1, such
decline may be due to the excess of nutrients present.
According to [57] the increased rate of swine manure
application increased the plant levels of nitrogen,
potassium, and phosphorus along with the decline of
recovery of plant nutrients, which may leech off potential
pollutants to surface and ground waters [35], [58].
In terms of root length, results obtained showed that the
positive control, Treatment 3 (20% hog waste + 80% soil),
had the highest measurement with 246.97cm, followed by
Treatment 6 (80% hog waste + 40% soil) with 241.40 cm.
Treatment 7 (100% hog waste + 0% soil) had the lowest
root length measure with 145.47 cm, followed by the
negative control, Treatment 1 (soil without fertilizer) with
161.03 cm.
Soil pH plays a role in plant root growth, where at low
soil pH values, H+ and Aluminum ions are common in
soil solution, which can be toxic to plant roots. In contrast,
at low or high soil pH, various micronutrients essential for
plants become unavailable, in which other elements were
converted to toxic forms for plant roots [42]. Hence, with
the composition of hog waste material (Table 1), which
has a slightly basic pH, this may limit the availability of
plant micronutrients for root growth. Hence among the
hog waste treatments, the treatment with the lowest hog
waste percentage, Treatment 3 (20% hog waste + 80%
soil), obtained the highest crop root length.
The presented results were close to the results of the
Comparative Study on the Effects of Organic and
Inorganic fertilizer conducted by [59], which revealed that

organic fertilizer (sawdust, poultry droppings, and cow
dung: 500 kg ha-1) significantly (p<0.5) higher effect on
all the parameters studied. When compared to inorganic
fertilizer, the percentage difference obtained for organic
fertilizer was similarly significantly larger for all plant
samples.

6. Conclusion
The results showed that the addition of organic hog
waste fertilizer greatly enhanced the growth and yield
performance of pechay (Brassica rapa). Specifically, the
application of 60% to 80% of hog waste material to pure
soil yields the highest values for plant height, width, weight,
and the number of leaves, respectively. Hence, organic hog
waste fertilizer aid matched crop-nutrient demand with
nutrient supply and recommended optimal pechay
production.
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