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ABSTRACT

There is a significant industrial demand for products produced by the mint plant (Mentha piperita L.), yet Indonesia
cannot meet all of that need. One of the efforts to increase mint plant production is using manure and atonic growth
regulators in the right concentration. The method used was a Factorial Randomized Complete Block Design (RCBD)
with two factors. The first factor was the composition of the planting media (soil: husk charcoal, soil: husk charcoal;
cow manure, soil: husk charcoal: goat manure, soil: husk charcoal: chicken manure, with a ratio of 1: each: 1:1). The
second factor was the atonic concentration (0, 1, 2, and 3 mL.L1). The results showed that using chicken manure
gave the best results for growth and yield. Atonic administration with a concentration of 2.05 mL.L-* gave optimum
results on the fresh weight of roots, and a concentration of 2,06 mL.L* gave optimum results on the dry weight of

roots. The combination of the two treatments did not significantly affect the observed variables.
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INTRODUCTION

Mint (Mentha piperita L.; family Labiatae) is an
important  flavoring  ingredient commonly used
worldwide. Indonesians widely use mint because it
contains menthol, which can be mixed into products.
Fresh or dried leaves of Mentha species are used as
spices, and these plants' essential oils (EO) are used as
food and beverage flavorings, fragrances, and fungicides
or insecticides in many pharmaceutical and industrial
products (Ram and Kumar 1998). Mentha piperita is rich
in menthol, I-menthone, pulegone, piperitone, menthol
acetate, piperitenone menthone, carvone, menthofuran,
isomentone, methyl acetate, and isopulegol so it can be
used as an antioxidant. Menthol, a crystalline compound
obtained from peppermint oil, has a pleasant taste and
aroma as well as a cooling anesthetic effect and is used
in confectionery, pharmaceutical, oral health care,
cosmetics, tea, and tobacco products (Rachitha et al.
2017).

The industrial need for products produced by mint
plants is huge, but Indonesia still needs to meet this
need. Data from the Ministry of Industry shows that
peppermint oil imports continue to increase yearly, even
reaching US$ 529.5. Most of the essential ingredients for
products are ultimately obtained through imports. Based
on this, efforts need to be made to increase mint
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production. One effort to increase production is to
improve the planting media.

Planting media provides mechanical support for
plants and provides nutrients and water for plant growth.
It must have suitable porosity and structure and sufficient
water and nutrient retention. The composition of planting
media, such as soil and rice husks, can provide good
aeration and drainage because the characteristics of the
planting media are porous and charcoal husks are
lighter. When watered with water, the composition of the
planting media, soil, and rice husks will retain moisture
but will not be saturated with water. Tedjasarwana et al.
(2009) stated that rice husks are a suitable medium for
binding nutrient solutions because they have good
drainage characteristics, high permeability, and good
porosity in plant roots. The research results of
Puspitasari et al. (2021) also showed that the
combination of rice husk treatment with nutrients gave
good results on the growth of pakcoy plants.

Organic fertilizer is a carbon-based compound that
increases productivity and improves plant quality. This
fertilizer has various advantages over chemical
fertilizers. Organic fertilizer is a cheap and
environmentally friendly raw material with extraordinary
prospects in providing nutrients to reduce excessive
dependence on chemical fertilizers (Bajeli et al. 2016).
Organic fertilizers, including cow manure, chicken
manure, and sheep manure, can be used for crop
production as a substitute for synthetic fertilizers
(Qvsthus et al. 2015). Organic fertilizer increases soll
fertility without leaving residual effects in the soil and is
cheaper than synthetic fertilizer. Manure is suitable as a
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source of N, P, and K; it also contains amino acids, which
are needed for photosynthetic activity and accumulation
of dry matter and continue to increase crop yields (Chang
et al. 2007).

Plant growth regulators are organic substances other
than nutrients, which are synthesized in plants, causing
changes in the metabolism of their cells. The synthesis
of several plant hormones is negatively influenced by
environmental factors, which cause inhibition of plant
physiological processes and ultimately limit their growth
potential (Copur et al. 2010). This plant hormone is
involved in various processes, including plant growth and
development, cell division, cell elongation,
differentiation, and apical dominance. Root development
and absorption and transport of nutrients by roots are
directly related to endogenous hormone levels (Wang
and Lin 2002). Application of these hormones in low
concentrations regulates growth, differentiation, and
development through promotion or inhibition (Naeem et
al. 2004), and allows physiological processes to occur at
a standard rate (Gulluoglu 2004). Auxins are a class of
phytohormones that control various plant growth and
development processes. Auxin is known primarily for its
ability to induce cell elongation and stimulate cell division
and root initiation, among other things (Zhao 2010).

MATERIALS AND METHODS
Time and location

The research was carried out at the Studio Tani
screenhouse located at Tlogo Village, Ngargoyoso
District, Karanganyar Regency at coordinates 7° South
Latitude and 111° East Latitude with an altitude of 900
meters above sea level. The research was carried out for
10 weeks from November 2022 to January 2023. The
materials used in this research were planting materials in
the form of mint stem cuttings, soil, manure, auxin, and
distilled water. Prepare polybags measuring 25 cm x 25
cm and planting media based on each treatment. The
planting media used for research were soil and husk
charcoal with a mixture of different types of fertilizer
according to the treatment.

Materials and methods

Atonik (Auxin) is given by soaking the mint stem
cuttings for 180 minutes in a container with a
concentration according to the treatment. The Atonik that
will be used is first diluted using distilled water according
to each treatment. Dilution was carried out by dissolving
the atonic according to the treatment with 1 L of distilled
water. The research was carried out using a factorial
Complete Randomized Block Design (RCBD) with two
factors. The first factor is the composition of the planting
medium, namely: MO, Soil + charcoal husk; M1, Soil +
husk charcoal + cow manure; M2, Soil + husk charcoal +
goat manure; and M3, Soil husk charcoal + chicken
manure, with each ratio 1:1:1. The second factor is
soaking auxin with different concentrations, namely: AQ,
Water; A1, 1 mL.LY; A2, 2 mL.L; and A3, 3 mL.L1. Each
treatment combination was repeated 3 times, so there
were 48 experimental units.

The research stages consist of preparing planting
media, planting, maintaining, and harvesting. Media
preparation is carried out by mixing soil, husk charcoal,
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and manure according to the treatment in a ratio of 1:1:1.
Maintenance includes watering, weed management, and
pest control. Watering is done every 2 days. Harvesting
is done when the plant has many leaves, is dark green,
and emits a fragrant aroma. Harvesting is done when the
plants are 10 weeks after planting, and the mint plant
looks like it has lots of leaves, is green in color, and emits
a fragrant aroma. The fresh weight of the shoots and
roots was observed by separating them and then
weighing them. The way to harvest mint is to separate all
parts of the plant using the planting medium to observe
the plant's fresh and dry weight. The dry weight of the
shoots and roots was observed by roasting the shoots
and roots and weighing them.

Data analysis

Data were analyzed using analysis of variance
(ANOVA) at 5% level, then continued with the Duncan's
Multiple Range Test (DMRT) 5% and regression tests,
as well as correlation tests to determine the relationship
between variable observations.

RESULTS AND DISCUSSION

The soil media in this research used Andosol-type
soil. Preliminary soil analysis was carried out in the soil
physics and chemistry laboratory UNS (2023) with
appreciation to medium fertility and high cation exchange
coefficient. The composition of the planting medium is
essential in plant cultivation. The addition of fertilizer as
a planting medium needs to be done with the right
composition so that plants get the nutrients they need.
Analysis of cow, goat, and chicken manure in this study
is presented in Table 1.

Table 1. Chemical analysis of organic manure

Content  Unit Value Quality
Cow Goat Chicken

N-total % 158 1.09 1.09 >2%
P20s % 148 1.30 1.30 >2%
K20 % 1.33 216 2.16 >2%
pH - 712 7.08 7.08  4.00-9.00
C-organic % 22.43 20.90 20.90 >15%
C/N ratio - 1420 19.17 19.17 <25

Table 1 shows that the three manures do not meet
the quality standards as an organic fertilizer according to
the Indonesian Ministry of Agriculture, however with
various doses and media compositions it is possible to
increase the growth and yield of peppermint. Cow
manure is one of the fertilizers that is widely used in plant
cultivation. Hafizah and Mukarramah (2017), stated that
cow dung has high levels of fiber such as cellulose, and
also contains quite high levels of essential macro and
micronutrients. The research results of Gerami et al.
(2016) stated that the use of cow manure in oregano
plantations with different compositions had a significant
effect on leaf area, fresh and dry plant weight, and plant
stem diameter.
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Rizal (2017), stated that the element N can help
plants convert carbohydrates produced in the
photosynthesis process into protein, thereby increasing
the width, length, and number of leaves. The results of
the chemical analysis of cow manure showed relatively
low C/N levels. The C/N ratio influences the availability
of nutrients in the fertilizer. A low C/N ratio means that
the nutrients available to plants are high and plants can
meet their daily needs. Suryani et al. (2022) stated that
organic fertilizer that has a low C/N ratio means the
organic fertilizer will be absorbed more quickly by plants,
because of the low C/N, the N mineralization process is
more dominant than N immobilization so that the organic
material can be a source of N for the plant. The pH of the
cow manure used is moderate and good for plants.

Another fertilizer used in this research was goat
manure. Sadsoeitoeboen et al. (2022) stated that goat
manure is widely used because it is widely available and
environmentally friendly. Goat manure has a lower water
content than cow and chicken manure. This fertilizer has
a hard texture so it takes a long time to decompose so
that the nutrients in the fertilizer can last longer in the soil.

Based on the results of the chemical analysis of goat
manure, it was found that the C/N ratio was 19.17.
Wijaksono et al. (2016) stated that the higher the C/N
ratio, the fewer nutrients available. The soil C/N ratio is
10-20, so fertilizer with a C/N close to the soil C/N can be
used directly. The K percentage of goat manure is 2.16.
This percentage is higher than the percentage of N and
P. Walangitan et al. (2021) stated that goat manure
generally has higher K nutrient levels than N and P. Xu
et al. (2020) stated that potassium plays an important
role in plant physiology as an enzyme activator in
metabolism. The pH of goat manure is classified as
neutral, namely 7.08.

Chicken manure is a fertilizer that has the highest
NPK content compared to cow and goat manure.
Muharam et al. (2022) stated that chicken manure can
improve the physical, chemical, and biological properties
of soil. This fertilizer also has higher N, P, and K contents
compared to cow and goat manure. Asri et al. (2019)
stated that high levels of nutrients in chicken manure
occur because the liquid part or urine is mixed with the
solid part.

Analysis of variance (Table 2) on growth
parameters shows that media composition
significantly affects all variables except root fresh
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weight. The auxin concentration treatment only had a
significant impact on rooting variables. There is no
interaction between the two treatment factors for all
variables. The composition of the planting media of
soil and rice husks can improve aeration and good
drainage because of the porous and light nature of the
media. The composition will retain moisture but not be
saturated with water (Koesriharti and Istigomah 2019).

Table 3 shows that manure has a better effect on
plant vegetative growth because it encourages leaf
development and accelerates plant maturity with a higher
rate of cell multiplication and differentiation, resulting in
better vegetative growth. Manure with high nitrogen
elements can increase plant height. Rahman et al.
(2017) stated that the nitrogen element in manure can
influence the growth of the apical meristem for plant
growth.

The results of the analysis of variance in (Table 2)
show that the single factor of planting media composition
has a real influence on plant height. Atonic concentration
does not influence plant height. There is no interaction
between planting medium composition and atonic, which
affects plant height. Each planting media composition
treatment with the addition of manure significantly
affected the planting media composition treatment
without the addition of manure. Alfiah and Gunawan
(2017), stated that the application of manure significantly
affected the length of watermelon stems.

Based on the results of the influence of planting
media composition on the growth and yield of mint plants
in (Table 3), the highest average plant height, namely for
plants with planting media mixed with chicken manure, is
81.07 cm. These results align with the research results
of Putra et al. (2020), which state that chicken manure
provides the highest plant height results compared to
cow manure and goat manure treatments. The nutrient
content in the soil determines plant height growth.
Sufficient nutrient content in the soil will increase plant
growth. Alfiah and Gunawan (2017) stated that manure
contains nutrients and microorganisms that will help
improve soil structure. A good soil structure will increase
aeration and moisture, so the development of beneficial
microorganisms for growth will also be good. Based on
the chemical analysis of chicken manure in (Table 1), the
N, P, and K content in chicken manure is higher than the
other two fertilizers.

Table 2. Anova significance of various planting media compositions and
Auxin concentrations on the growth and yield of mint

Media Compositions Concentration Interaction

Variable (M) Auxin (A) (MxA)
Plant height 0.00* 0.34 ns 0.37 ns
Number of leaf 0.00* 0.33ns 0.60 ns
Leaf area (cm2) 0.00* 0.07 ns 0.51ns
Weight of fresh shoot (g) 0.00* 0.24 ns 0.38 ns
Weight of dry shoot (g) 0.00* 0.14 ns 0.16 ns
Weight of fresh root (g) 0.01* 0.01* 0.23 ns
Dry weight of root (g) 0.66 ns 0.00* 0.16 ns

Remark: ns = no significant effect at the 5% level * = significant effect at the 5% level%
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Table 3. Effect of planting media composition on plant height, number of leaves, and number

of shoots at the 10th week

Planting Media

Plant height (cm)

Number of leaves Leaf area (cm?)

Soil:husk charcoal
Soil:charcoal husk:cow manure
Soil:charcoal husk:goat manure

Soil:charcoal husk:chicken manure

43.42+14.54b
79.31+16.80a
69.45+23.89a
81.07+22.34a

137.50+16.61c
730.75+128.34ab
644.00+£206.82b
774.67+175.58a

435.81+105.54c
5409.94+2515.82ab
3938.05+2679.22b
5643.80+2424.36a

Remark: Numbers followed by the same letter in the same column indicate no significant difference at the DMRT level of 5%

The nitrogen content in chicken manure in this study
was relatively high. The nitrogen content in chicken
manure will help plant vegetative growth. This nitrogen
functions as a form of assimilation, which will later
influence the cell division process. There is increasing
growth and development of the vegetative phase due to
the ability of chicken manure to provide amino acids
necessary to increase photosynthesis and dry matter
accumulation (Jigme et al. 2015). Exogenous auxin
given to plants can increase plant height. Auxin functions
for root elongation (de Jong et al. 2009). The media
composition treatment with chicken manure showed that
its effect on leaf area was significantly more significant
than the control and other treatments.

This increase in the number of leaves can occur due
to the plant's nutrient needs being met. One of the
nutrients that influences the increase in the number of
leaves is nitrogen, which plays a role in photosynthesis.
Edi (2014) stated that manure contains nitrogen
elements, which can increase the number of leaves. The
increasing number of leaves will increase
photosynthesis, which will later play a role in plant
growth. Sumerta et al. (2017) stated that increasing the
amount of manure will significantly increase the number
of leaves.

The availability of balanced nutrients is essential for
plants to produce optimal growth. Naturally, mature
manure as an organic material is used to improve the
soil's physical, chemical, and biological properties, also
causing the formation of humus, which will increase the
strength of the roots in absorbing nutrients for plant
growth and development. Fresh root weight is an
essential parameter in plant observation. Table 4 shows
that cow manure and chicken manure could increase
root fresh weight higher than goat manure and control.
Fresh weight and shoot dry weight increased higher than
the control. Roots are the part of the plant whose function
is to transport nutrients and water from the planting
medium to be translocated to the leaves for
photosynthesis (Baldi and Toselli 2013). The
composition of the planting media that provides the
highest fresh shoot weight is M3, a mixture of soil, husk
charcoal, and chicken manure with an average weight of
62.76 g (Table 4).

The number of leaves and plant height can influence
plant fresh weight. Maryam et al. (2015) stated that the

canopy weight per plant can increase due to plant height,
length, and number of leaves. The large size of the plant
canopy is also evidence that the plant prioritizes food
reserves resulting from photosynthesis stored in the
plant canopy. The high nutrient content in chicken
manure also affects the fresh weight of plant shoots. The
high nitrogen content in chicken manure helps the
photosynthesis process, affecting mint plants' growth.
Marlina (2018) stated that nitrogen has a role as part of
protoplasm, especially as part of proteins and chlorophyll
components. Garrido et al. (2023) noted that well-formed
plant chlorophyll would run the photosynthesis process
well, producing good photosynthesis. This good
photosynthesis  will trigger plant growth and
development, especially in the fresh weight of the crown.

The results of the analysis of variance in (Table 2)
show that the phytohormone Atonik has a real influence
on root fresh weight. The atonic growth regulator is
auxin, which increases cell growth and plant elongation.
This hormone will help plant cells elongate and increase
the roots' fresh weight (Djanaguiraman et al. 2005). It is
argued that auxin is a hormone involved in cell division,
cell differentiation, and cell enlargement, which can
influence plant growth and development.

Majda and Robert (2018) stated that auxin in plants
functions to soften cell walls so that the ability of cell walls
can increase along with the ability of roots to take up
water due to pressure differences. Sitinjak (2015) stated
that the hormone auxin works by elongating cells and
stimulating specific proteins in the plasma membrane to
pump hydrogen ions into the cell wall. This ion will
activate certain enzymes that can break down the
cellulose that makes up cell walls so that plant cells will
elongate due to the influx of water by osmosis. The water
absorption level in the roots will also affect the fresh
weight of the roots. Suminar et al. (2017) stated that fresh
root weight indicates the level of water and nutrient
absorption by the plant.

The results of the orthogonal polynomial test in
(Figure 1.) show that the application of atonic with a
specific concentration significantly affects the fresh
weight of the roots and forms a cubic graph with a
correlation coefficient of (r = 0.58). This value shows a
moderate  relationship  between giving  atonic
concentration and fresh root weight.
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Table 4. Effect of planting media composition on shoot and root

Planting Media

Fresh weight of

Dry weight of Fresh weight of

shoot (g) shoot (g) roots (g)
Soil:husk charcoal 5.51+02.22b 0.934+0.47b 4.03+1.07b
Soil:charcoal husk:cow manure 54.97+34.20a 6.31+3.77a 7.19£3.07a
Soil:charcoal husk:goat manure 49.74+28.09a 5.73+2.52a 6.15+4.46ab
Soil:charcoal husk:chicken manure 62.76+37.08a 6.95+3.89a 7.85+4.18a

Remark: Numbers followed by the same letter in the same column indicate no significant difference at the DMRT

level of 5%.
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Figure 1. Fresh and dry weight of mint roots treated by auxin

The optimum atonic concentration of 2.05 mL.L?
gave the highest fresh root weight, 8.57 g. Supriyono et
al. (2022) stated that plants can readily absorb atonic but
will inhibit growth if used at high concentrations.
Habeahan et al. (2021) noted that the administration of
growth regulators will only be effective at specific
concentrations. Providing a concentration that is too low
will be ineffective for growth, while a high concentration
will inhibit plant growth.

CONCLUSIONS AND SUGGESTIONS

Limited to this research, the results showed that the
use of chicken manure gave the best results for plant
height, number of leaves, number of shoots, leaf area,
fresh weight, and dry weight of shoots, as well as fresh
weight roots. Atonic administration with a concentration
of 2,05 mL.L* gave optimum results on the fresh weight
of roots, and a concentration of 2,06 mL.L' gave
optimum results on the dry weight of roots. The
combination of the two treatments did not have a
significant effect on the observed variables.
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