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Abstract

This study aims to determine the effect of pig manure and NPK fertilizer doses on the growth and yield of
cayenne pepper (Capsicum frutescens L.) plants. This study used a Randomized Block Design (RBD). The
results of this study show that the interaction between the dose of pig manure and NPK fertilizer (PxN) has
no significant effect on all observed variables. The dose of pig manure (P) had a very substantial impact
on all observed variables except the harvest index variable which did not show a significant impact. The
dose of NPK (N) fertilizer did not have a substantial effect on all observed variables, except for the harvest
index (very considerable impact). The highest fresh weight and oven-dry weight of fruit per plant were
obtained at a pig manure dose of 30 tons ha, namely 343.39 g and 53.34 g, respectively increased by
158.95% and 66.94% compared to the lowest fresh weight and oven-dry weight of fruit obtained at a pig
manure dose of 0 tons ha*, namely 132.61 g and 31.95 g, respectively. The NPK fertilizer dose treatment
gave a fresh weight of fruit per plant that was not significantly different from one another.

Keywords: Pig Manure; NPK Fertilizer; Cayenne pepper

1. Introduction

Cayenne pepper (Capsicum frutescens L.) is a shrub plant with a spicy fruit flavor caused by
the content of capsaicinoids. In general, chili peppers have many nutrients and vitamins, including
calories, protein, fat, carbohydrates, calcium, vitamins A, B1, and vitamin C [1]. This fruit
vegetable has favorable economic prospects, used for household needs, the food industry, and
pharmaceuticals which are increasing rapidly in Indonesia. The main benefit of chili peppers for
consumers is as a flavoring ingredient or seasoning. Besides being consumed in fresh form, chili
is also needed as a raw material for several industries such as chili sauce, sauce, seasoning
variations, oleoresins, dyes, and medicines (analgesics) [2].

Livestock and agricultural waste, if not utilized, will have an impact on the environment in the
form of air, water, and soil pollution, become a source of disease, can spur an increase in methane
gas, and also disturb aesthetics and comfort [3]. Livestock waste as the final product of the
livestock business has the potential to be managed into fertilizers that can be used to improve the
carrying capacity of the environment, increase crop production, increase farmers' income, and
reduce the impact of pollution on the environment [4]. One type of organic fertilizer that is often
found in pig manure. The potassium content in pig manure is twice as high as in cow and goat
manure. Nitrogen and potassium are needed by plants to stimulate plant growth and facilitate
photosynthesis [5]. The nutrient content of fresh pig manure is 0.95% N, 0.35% P, 0.40% K, and
87% water for manure in liquid form [6].

The nutrient content in manure is not too high, but this type of fertilizer has another function
that can improve soil physical properties such as soil permeability, soil porosity, soil structure,
water holding capacity, and soil cations [7]. According to [8], the recommended dose of organic
fertilizer for cayenne pepper plants is 20 tons per ha. Based on the results of [9] the treatment of
20 tons per ha (500 g per polybag) of chicken manure can give good results on plant height, plant
dry weight, root volume, fruit number, and cayenne fruit weight.



NPK fertilizer is an inorganic fertilizer that contains more than one nutrient, so it is also called
compound fertilizer. NPK fertilizer contains nutrients, nitrogen, phosphorus, and potassium.
Nutrients N, P, and K are essential nutrients for plants and as a limiting factor for plant growth.
Increasing the dose of N fertilization in the soil can directly increase protein (N) levels and crop
production, but the fulfillment of N elements without P and K will cause plants to lodge easily,
sensitive to pest attacks, and reduce the quality of farm production [10]. According to research
[11], states that the use of pearl NPK fertilizer can increase plant growth and accelerate plant
growth. This fertilizer is very good for supporting plant growth. In addition, the advantage is that
the nutrients contributed can meet the nutrient needs of plants with the best NPK dosage of 250
kg NPK ha (45 g NPK plot?) for the best growth and yield [12].

2. Materials and Methods

This research was conducted from January to May 2024, located at P4S Sedana Sari, Banjar
Mekar Sari, Selat Village, Abiansemal District, Badung Regency with an altitude of 350 meters
above sea level. This research is a factorial experiment with the basic design of Randomized
Block Design (RBD) with 2 factors tested. The first factor is the dose of pig manure consisting
of 4 levels, namely: PO = 0 ton ha*, P1 = 10 ton ha, P2 = 20 ton ha, and P3 = 30 ton ha. The
second factor is the dose of NPK fertilizer which consists of 3 levels, namely: N1 = 50 kg ha™!,
N2 =100 kg hal, and N3 = 150 kg ha. 12 combinations were repeated 3 times so that the study
required 36 plots in total. Variables observed in this study include maximum plant height,
maximum number of leaves per plant, number of fruits formed per plant, total number of
harvested fruits per plant, fresh weight of fruit per plant, oven-dry weight of fruit per plant, and
harvest index.

The data collected were analyzed statistically with fingerprint analysis according to the
research design. If a single treatment or interaction has a real to very real effect, then it is
continued with a 5% LSD test. Furthermore, to determine the closeness of the relationship
between variables, correlation analysis is used.

3. Results and Discussion
3.1 Results

Based on the results of the analysis, the significance of the effect of the dose of pig manure
(P) and the dose of NPK fertilizer (N) and their interaction (PxXN) on the observed variables is
presented in Table 1.

Table 1. Significance of the effect of doses of pig manure and NPK fertilizer on all observed variables

Pigs NPK Interaction
No. Variables Manure Fertilizer (PxN)

(P) (N)

1. Maximum plant height (cm) ** ns ns

2. Maximum number of leaves per plant (strands) *x ns ns

3. Number of fruits formed per plant (piece) ** ns ns

4. Total harvested fruit per plant (piece) ** ns ns

5. Fresh fruit weight per plant (g) *x ns ns

6. Oven dry weight of fruit per plant (g) ** ns ns

7. Harvest index (%) ns ** ns

Note: *= significant effect (P<0.05), **= very significant effect (P<0.01), ns= not significant (P>0.05

Based on Table 1, shows the interaction between the dose of pig manure and NPK fertilizer
(PxN) had no significant effect (P>0.05) on all variables observed. The dose of pig manure (P)
had a very significant effect (P<0.01) on maximum plant height, maximum number of leaves per
plant, number of fruits formed per plant, total harvested fruits per plant, fresh weight of fruits per
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plant, oven dry weight of fruits per plant, and had no significant effect (P>0.05) on harvest index.
The dose of NPK (N) fertilizer did not have a significant effect (P>0.05) on the maximum plant
height, maximum number of leaves per plant, number of fruits formed per plant, number of fruits
harvested per plant, fresh weight of fruit per plant, and oven dry weight of fruit per plant, but had
a very significant effect (P<0.01) on the harvest index (Table 1).

3.1.1 Plant Height (cm)

The highest average maximum plant height was obtained in the treatment of 30 tons ha™* pig
manure dose (P3) which was 100.72 cm and the lowest was obtained in the dose of 0 tons ha* pig
manure (P0) which was 67.11 cm (Table 2). The average maximum plant height was higher in
the treatment of NPK fertilizer dose of 150 kg ha* (N3) which was 90.33 cm which was not
significantly different from the other treatments (Table 2).

Table 2. Average maximum plant height and maximum number of leaves per plant due to the effect of pig
manure (P) and NPK fertilizer (N)

D Maximum plant height Maximum number of leaves
osage Treatment

(cm) (strands)
Pig Manure (P)
PO (0 ton ha) 67.11¢ 155.89 ¢
P1 (10 ton ha) 89.11 b 238.72 b
P2 (20 ton ha'l) 95.72 ab 250.56 ab
P3 (30 ton ha) 100.72 a 262.61 a
LSD 0.05 7.58 13.82
NPK Fertilizer (N)
N1 (50 kg hal) 86.21a 223.67 a
N2 (100 kg hat) 87.96 a 226.96 a
N3 (150 kg ha®) 90.33 a 230.21a
LSD 0.05 - -

Description: The average value followed by the same treatment in the same column means that it is not
significantly different in the 5% LSD test.

3.1.2 Number of leaves (strands)

The highest average maximum number of leaves was obtained in the treatment of 30 tons ha-
! pig manure dose (P3) which was 262.61 strands and the lowest was obtained in the dose of 0
tons ha pig manure (P0) which was 155.89 strands (Table 2). The average maximum number of
leaves was higher in the treatment of NPK fertilizer dose of 150 kg ha* (N3) which was 230.21
strands which was not significantly different from the other treatments (Table 2).

3.1.3 Number of fruits formed per plant (piece)

The highest average number of fruits formed per plant was obtained in the treatment of 30 tons
ha* pig manure dose (P3) which was 147.28 (piece) and the lowest was obtained in the dose of 0
tons ha* pig manure (P0) which was 89.61 (piece). The average number of fruits formed per plant
was higher in the treatment of NPK fertilizer dose of 100 kg ha* (N2) which was 124.00 (piece)
which was not significantly different from the other treatments (Table 3).

Table 3. The average number of fruits formed per plant and total harvested fruits per plant due to the effect
of pig manure (P) and NPK fertilizer (N)

Number of fruits Total number of
Dosage Treatment formed per plant harvested fruits per plant
(piece) (piece)

Pig Manure (P)

PO (0ton hal) 89.61 ¢ 73.44 c

P1 (10 ton ha't) 124.28 b 101.78 b

P2 (20 ton ha) 128.06 b 105.04 b

P3 (30 ton ha) 147.28 a 127.28 a
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LSD 0.05 14.76 13.34
NPK Fertilizer (N)

N1 (50 kg hal) 120.92 a 97.63 a
N2 (100 kg ha™%) 124.00 a 105.25 a
N3 (150 kg ha) 122.00 a 103.46 a
LSD 0.05 - -

Description: The average value followed by the same treatment in the same column means that it is not
significantly different in the 5% LSD test.

3.1.4 Total number of fruits harvested per plant (piece)

The highest average number of total harvested fruits per plant was obtained in the treatment
of 30 tons ha* pig manure dose (P3) which was 127.28 (piece) and the lowest was obtained in the
dose of 0 tons ha' pig manure (P0O) which was 73.44 (piece). The average number of total
harvested fruits per plant was higher in the treatment of NPK fertilizer dose of 100 kg ha* (N2)
at 105.25 which was not significantly different from the other treatments (Table 3).

3.1.5 Fresh Fruit Weight Per Plant (g)

The highest aver Pe fresh weight of fruit per plant was obtained in the treatment of pig manure
dose of 30 tons ha™ (P3) which was 343.39 g which increased by 158.95% compared to the
lowest average fresh weight of fruit per plant obtained in the dose of pig manure 0 tons haL (PO)
which was 132.61 g. The average fresh weight of fruit per plant was higher in the treatment of
NPK fertilizer dose of 150 kg ha L (N3) which was 238.96 g which was not significantly different
from the other treatments (Table 4).

3.1.6 Oven dry weight of fruit per plant (g)

The highest average oven-dry weight of fruit per plant was obtained in the treatment of 30
tons ha™L pig manure dose (P3) which was 53.34 g, an increase of 66.94% compared to the lowest
oven-dry weight of fruit obtained in the dose of 0 tons haL pig manure (P0) which was 31.95 g.
The average oven-dry weight of fruit per plant was higher in the treatment of 50 kg ha"l NPK
fertilizer dose (N1) at 42.44 g which was not significantly different from the other treatments
(Table 4).

Table 4. Average fresh weight of fruit per plant, oven-dry weight of fruit per plant, and harvest index due
to the effect of pig manure (P) and NPK fertilizer (N)

Dosage Fresh weight of fruit per Oven dry weight of fruit per plant Harvest
Treatment plant @) Indeks
(9) (%)
Pig Manure (P)
PO (0 ton hat) 132.61¢ 31.95¢ 41.41a
P1 (10 ton ha) 235.72 b 40.35b 33.53b
P2 (20 ton ha) 243.89 b 4091 b 35.32b
P3 (30 ton ha) 343.39 a 53.34 a 35.25b
LSD 0.05 24.66 6.75 -
NPK Fertilizer
(N)
N1 (50 kg hat) 238.79a 42.44 a 4152 a
N2 (100 kg hal) 238.96 a 41.83 a 36.60 a
N3 (150 kg hat) 238.96 a 40.63 a 31.02 a
LSD 0.05 - - 10.75

Description: The average value followed by the same treatment in the same column means that it is not
significantly different in the 5% LSD test.

3.1.7 Harvest Indeks (%)

The highest average harvest index was obtained in the treatment of pig manure dose without
treatment (P0O) which was 41.41 and the lowest was obtained in the dose of pig manure 10 tons
haL (P1) which was 33.53%. The highest average harvest index was found in the treatment of
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50 kg haL NPK fertilizer dose (N21) which was 41.52 and the lowest was found in the 150 kg ha™
L NPK fertilizer dose (N3) which was 31.02% (Table 4).

3.2 Discussion

The highest oven-dry weight of fruit per plant was obtained in the treatment of 30 tons ha! pig
manure dose (P3) which was 53.34 g, an increase of 66.94% compared to the lowest oven-dry
weight of fruit obtained at 0 tons ha* pig manure dose (P0). The high oven-dry weight of fruit per
plant was supported by the fresh weight of fruit per plant (0.990**), total harvested fruit per plant
(0.949**), number of fruits formed per plant (0.949**), the maximum number of leaves per plant
(0.840%*), and maximum plant height (0.878**).

The highest fresh weight of fruit per plant was obtained in the treatment of 30 tons ha! pig
manure dose (P3) which was 343.39 g which increased by 158.95% compared to the lowest fresh
weight of fruit per plant obtained in the dose of 0 tons ha pig manure (P0) which was 132.61g.
The high fresh weight of fruits per plant was supported by maximum plant height (0.936*%*),
maximum number of leaves per plant (0.909**), number of fruits formed per plant (0.984**), total
harvested fruits per plant (0.984**), and oven dry weight of fruits (0.949**).

The high oven-dry weight of fruit per plant and fresh weight of fruit in small chili plants at a
dose of 30 tons ha-* of pig manure is due to pig manure able to improve the physical, chemical,
and biological properties of the soil so that nutrients become available and can be absorbed by
plants; in addition, pig manure contains nutrients Nitrogen 0.570% (very high), available P 710.82
ppm (very high) and available K 1086.03 ppm (very high). The high nutrient content in pig manure
indicates that pig manure is very appropriate as a fertilizer for plants.

Some research results that apply manure to chili plants show positive results. The application
of chicken manure 30 tons ha* can increase the maximum plant height, the maximum number
of leaves per plant, the number of fruits formed per plant, the total number of harvested fruits per
plant, the fresh weight of fruit per plant, the oven dry weight of fruit per plant, the fresh weight
of stalks, the oven dry weight of stalks [13]. Likewise, the use of types of manure in red chilies
such as chicken manure affects the production of red chili plants [14]. Manure is solid and liquid
manure from livestock, both ruminants and poultry. The advantage of manure does not lie in the
nutrient content because manure has a low nutrient content. The advantage is that manure can
increase humus, improve soil structure, and increase the life of decomposing microorganisms
[15]. Pig manure contains several nutrients that are higher than other livestock wastes such as
sheep, horses, and cows. Pig manure is very good as fertilizer for crops, especially vegetables,
and seeds, but it takes a long time to decompose [16]. Pig manure in solid or liquid form contains
macro and micronutrients needed by plants. According to [17], macronutrients consist of nitrogen
(N), phosphorus (P), and potassium (K) while micronutrients consist of iron (Fe), zinc (Zn),
manganese (Mn), copper (Cu), chlorine (CI), calcium (Ca), magnesium (Mg), and sulfur (S)
contained in livestock manure. Phosphorus nutrients are mostly found in solid manure, while
nitrogen and potassium nutrients are found in liquid manure. Pig manure can be decomposed
quickly when assisted by microbes including lactic acid bacteria Lactobacillus Sp, EM4,
photosynthetic bacteria, and Streptomyces sp. One activator that can be used is Effective
Microorganisms (EM4). EM4 is a group of microorganisms that can accelerate the composting
process, and improve soil quality. This microbe has a good effect on the quality of pig manure,
while the availability of nutrients in the fertilizer is strongly influenced by the length of incubation
time required by bacteria to degrade pig manure into manure that is ready to be applied to plants
[18]. The application of organic fertilizers into the soil is not only used as a source of macro,
micro, and organic acids, but also acts as a soil improver for long-term physical, chemical, and
biological soil fertility.

The higher fresh weight of fruit per plant was obtained in the treatment of NPK fertilizer dose
of 150 kg ha’ (N3) which was 238.96 which was not significantly different from the other
treatments. The high fresh weight of fruit per plant was supported by the maximum plant height
(0.819%), the maximum number of leaves per plant (0.868*), the number of fruits formed per plant
(0.769%), the total number of harvested fruits per plant (0.769%).

Giving a dose of NPK fertilizer (N) 150 kg ha* gives positive results on the growth of cayenne
pepper plants, namely more on the fresh weight of stalks and dry weight of oven stalks. Pearl
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NPK fertilizer (16:16:16) is one of the compound inorganic fertilizers that have macronutrients
N, P, and K each 16% [19]. This fertilizer is very good for supporting plant growth. N, P, and K
are important factors and must be available to plants because they function as metabolic and
biochemical processes of plant cells. N, P, and K are important factors and must be available to
plants because they function as metabolic and biochemical processes of plant cells. Nitrogen is
used as a builder of nucleic acids, proteins, enzymes, and chlorophyll. Phosphorus is used as a
builder of nucleic acids, phospholipids, enzymes, proteins, and metabolic compounds that are part
of ATP and important in energy transfer. Potassium is used as a regulator of ion balance - cell ions
that function in regulating various metabolic mechanisms such as photosynthesis. For this reason,
giving doses of N, P, and K fertilizers will have a good effect on plant growth and yield [20].
The function of NPK Pearl nutrients for plants is Nitrogen (N) to stimulate overall growth,
especially stems, branches, and leaves, plays a role in the formation of green leaves which are
very useful in photosynthesis, forming proteins, fats, and various organic compounds, Phosphorus
(P) which stimulates root growth, especially the roots of seeds and young plants as raw material
for the formation of certain proteins, helps assimilation and respiration, accelerates fruit ripening,
potassium (K) helps the formation of proteins and carbohydrates, strengthens leaves, flowers, and
fruit so that they do not fall easily [21].

4. Conclusion

The interaction between the dose of pig manure and NPK fertilizer had no significant effect
on all variables observed. The highest fresh weight and oven dry weight of fruit per plant were
obtained at a dose of 30 tons ha* of pig manure, which were 343.39 g and 53.34 g, an increase of
158.95% and 66.94% compared to the lowest fresh weight and oven dry weight of fruit obtained
at a dose of 0 tons ha of pig manure, which were 132.61 g and 31.95 g, respectively. The
treatment of NPK fertilizer doses gave fresh weight per plant which was not significantly different
from one another. The highest fresh weight and oven dry weight of fresh fruit were found in the
treatment of NPK fertilizer dose of 150 kg ha* which were 375.83 g and 96.46 g which increased
by 24.58% and 48.56% compared to the lowest fresh weight and oven dry weight of fresh fruit
obtained at the dose of NPK fertilizer of 50 kg ha* which were 301.67 g and 64.93g respectively.
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