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Abstract:- Patchouli plants can be planted vegetatively,
one of which is stem or branch cuttings. To multiply
patchouli cuttings vegetatively, you can use coconut water
and Atonik as natural growth regulators. Coconut water
and Atonik are very easy to obtain and are used as natural
growth regulators which can function as a plant growth
booster, have harvest power, improve quality, increase
plant yields, increase the photosynthesis process, increase
protein synthesis and also increase the absorption of
nutrients from within.

The aim of this research was to determine the effect
of providing appropriate growth regulators from coconut
water and Atonik on the growth of patchouli plant
cuttings. The place and time of this research was carried
out at Los Shadows, Agronomy Laboratory, Plantation
Plant  Cultivation  Study  Program,  Polytechnic
Agricultural State Samarinda This research was
conducted for 4 months starting from November 2021 to
February 2022. The method used was a Complete Random
Treatment with 3 treatments, namely immersion using
water for 10 minutes (PO), treatment using 1000 ml
coconut water for 10 minutes (P1) , treatment using atonic
10 ml/ 990 ml water for 10 minutes (P2).

The research results showed that the use of atonic
growth regulator as a soaking agent intreatment P2 with a
dose of 10 ml with a mixture of 990 ml of water and a
soaking time of 10 minutes showed the success of cuttings
with a greater number of shoots and roots compa.red to
treatments PO and Pl. The P2 treatment showed the
highest average number of shoots and roots with
immersion in theatonic growth regulator with an average
growth of 3.4 shoots in the first month and 8.5 in the
second month, as well as an average number of roots of
9.2. beginning of planting until the end of the research.
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The results of the research showed that the use of the
atonic soaking agent in the P2 treatment with a dose of 10
ml with a mixture of 990 ml of water and a soaking time of
10 minutes showed the success of cuttings with a greater
number of shoots and roots. compared to treatments PO
and P1. The P2 treatment with atonic growth regulator
soaking showed the highest average number of shoots,
namely 3.4 shoots in month 1 and 8.5 shoots in month 2,
12.0 shoots. Meanwhile, the number of root was 10.4 in
month 3 land.
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I INTRODUCTION

The patchouli plant (Pogostemon cablin Benth) is a plant
that produces essential oil, which has good prospects even
though the price is relatively high and until now the oil cannot
be imitated (synthesized). Patchouli oil makes a large
contribution to the country's foreign exchange earnings among
other essential oils. However, patchouli oil production in
Indonesia is still limited and production is not optimal.
Patchouli oil is a non-oil and gas export commodity. This
patchouli oil is already popular internationally, but it is not yet
well known in Indonesia and there are still few who plant or
garden patchouli. even though patchouli oil is a promising
business prospect because at the international level patchouli
oil is of interest to several countries. The world need for
essential oilsderived from patchouli plants is currently around
600-800 ton/year (Krismawati, 2005)

Conventional patchouli plant propagation can be done
through vegetative propagation, one of which is by stem or
branch cuttings and shootcuttings. Stem or branch cuttings are
taken from wilted stems or branches. The cuttings can be
planted directly in the field or rooted first. Planted cuttings
usually contain a minimum of 4 segments. To increase root
development in patchouli stem cuttings, you must pay
attention to quantity and concentration in order to obtain a
good root systemin a relatively short time (Asman, 1996).
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Addressing the urgent need for patchouli seeds requires
an effort. One way to meet theneeds of consumers for superior
and good patchouli seeds is to use seeds from vegetative
propagation using cuttings. The cuttings on patchouli plants
come from the middle base and standard shoots. In order for
the seeds/cuttings to grow well (healthy, fast and uniform) the
seeds/cuttings must be produced using good procedures. Plant
propagation is done by cuttings from parent trees that are more
than one year old. The best cuttings are taken from young
branches that are already woody. The cuttings are 20-30 cm
long and have a minimum of three buds. Planting seeds can be
done directly, it can also be done using cuttings first,
depending on weather conditions, soil fertility and seed
supply. To differentiate root growth, it is best to sow the
cuttings first for 3-4 weeks, then move them to the field. This
method also saves on the use of seeds. Direct planting requires
2-3 times more seeds compared to seedbeds (Kardinan and
Maulidi, 2004).

Plant growth regulators are non-nutrient organic
compounds (Nutrein), which in small amounts can support,
inhibit and change plant physiological processes. Growth
regulators consist of auxin which has the ability to support cell
elongation, ethylene which plays a role in the fruit ripening
process and abscisic acid. The effectiveness of growth
regulators in plants is influenced by the concentration given
because differences in concentration will cause differences in
the activity of growth regulators determined by the species of
cutting material used (Abidin, 2003).

Various natural ingredients that can be usedas substitutes
for growth regulators include coconut water (Seswita, 2010).
Coconut water contains amino acids, organic acids, nucleic
acids, purine, sugar, vitamin and mineral (Netty, 2002).
Coconut water is an organic compound that contains 1,3
diphenylurea, zeatin, zeatin glucoside, zeatin riboside, high
level of K and CI, surcose, fructose, glucose, protein,
carbohydrate, mineral, vitamin, a little fat, Ca and P and
kinetin (Barciszweski et al. 2007).

The use of growth regulators in vegetative plant
propagation (cutting technique) can speed up the emergence
of root and speed up growth. Currently, there are various types
of growth regulators, one of which is atonic growth regulators
(Rahardja and Wiryanta, 2003).

According to Rahardja and Wiryanta (2003), the use of
growth regulators in vegetative plant propagation using
cuttings can speed up root emergence and plant growth.
Currently, there are various types of growth regulators, one of
which isatonic. The elements contained in atonic are S, Bo,
Fe, Mn, Zn, Cu, Mo in small amounts. Apart from that, atonik
also contains the active ingredients sodium ortho-nitrophenol
0.2%, sodium 2-4 dinitrophenol 0.05%, sodium para-
nitriphenol 3.0% and sodium 5 nitroquicol 1.0%.
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The purpose of this research is to find out the correct
soaking time using coconut water and atonic growth
regulators, to find out the highest number of shoots and roots
with coconut water and atonic growth regulators on the
growth ofpatchouli cuttings.

1. RESEARCH METHODS
A. Time and Place

> Research Time
This research was carried out for 3 month, namely in
February 2022 April 2022

» Research Place

This research was carried out at the Lost Shadow
Agronomy Laboratory for Plantation Plantation at the
Samarinda State Agricultural Polytechnic

B. Tool and Material

» Tool
The tools used are cutting scissors, hoe, measuring cup,
goblet, gembor, bucket, cameraand stationery.

» Material
The materials used are top soil, water, polybag, coconut
water, patchouli cuttings, and atonic.

C. Research Treatment

This research used soaking treatment with coconut water
and atonic growth regulator on patchouli cuttings with 3
treatments. Each treatment consisted of 10 patchouli plant
cuttings. So the number of patchouli plant cuttings observed
was 30 patchouli plant cuttings, with coconut waterand atonic
as growth regulators. The 3 levels of treatment for this
research consist of:
e PO = Water without growth regulators 1000 ml P1 =

Coconut water with a dose of 990 ml

e P2 = Atonik with a dose of 10 ml /990 ml of water

D. Research Procedure

» Plant Arial Preparation.

The area used in this research has sufficient protection
against sunlight, is close to water sources and is easy to
monitor. The area used is clean and flat, to make it easier to
arrange polybags for the seedbed

> Preparation of Planting Media

The planting medium used is top soil. Before placing it
in a polybag, the planting medium must be sifted first to clean
it of roots, twigs, stones and gravel and to avoid lumps. Once
clean, put it in a 20 x 20 cm polybag.
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» Preparation of Plant Material

The cuttings used in this research were patchouli cuttings
of the Aceh patchouli type. About 2 years old, healthy, 1.5 m
tall, has many branches and lush leaves. For research material,
the stems are cut into pieces measuring 10 cm and having 3-4
segments. The location for taking cuttings is in the Palaran
sub-district area, JIn. Ampera Il RT, 17 Ward Bukuan Palaran

» Administration of Growth Regulators

To give water without growth regulator coconut water
and atonic are first measuredaccording to the treatment, 1000
ml is given for water and coconut water without any mixture,
while for atonic 10 ml is mixed with 990 ml of water and
soaked for 10 minutes for each treatment.

> Planting

Planting using 30 polybag measuring 20 x 20 cm
that have been provided, before planting in the polybags,
water them until the polybags are wet, then fill them with
sifted soil, then make a planting hole using iron/wood in
the middle of the polybags 3-5 cm deep, cuttings. planted one
by one in each polybag, then the planting medium is carefully
compacted and arranged at a distance of 10 cm

> Plant Maintenance

e Sprinkling

Watering is carried out until the planting medium
becomes moist, the watering time is adjusted to the condition
of the soil, if the soilis still wet/damp, watering is not carried
out.

e Weed Control

Weed control in polybags is carried out using a manual
system using hands, namely pulling out grass. Weed control
time is adjusted to field conditions.

E. Completion
Research results include observations:

» Number of Shoot

The number of shoots was calculated by counting the
number of shoots from each treatment. Observations of the
number of shoot was carried out every month, namely month
1, month 2 and month 3.

» Number of Roots

Counting the number of roots growing on patchouli plant
cuttings was carried out at the end of the research, namely
month 3.
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I, RESULTS AND DISCUSSION
A. Results

» Number of Shoots (Months)

Based on the results of researchobservations, the number
of shoots from patchouli cuttings in different treatments
showed different results, the data can be seen in Table 1
below:

Table 1. Average Data on the Number of Shoots in the Growth
of Patchouli Cuttings by Soaking in Coconut Water and
Atonik
Average Number of Shoots

Treatment Month 1 Month 2 Month 3
PO 2.5a 4.0a 6.5a
P1 2.8a 5.8b 8.6b
P2 3.5b 8.6C 12.0c

From table 1, it shows that the P2treatment, namely with
Atonik soaking, shows that the P2 treatment is more effective
with an average growth of 3.5 shoots in the first month, 8.6
shoots in the 2 month and 13.0 shoots in the 3 month, the
highest average number average shoots were compared with
treatments PO and P1 by soaking in water without growth
regulator and coconut water. The P1 treatment produced an
average of 2.8 shoots in the 1 month, 5.8 shoots in the 2 month
and 8.6 shoots in the 3 month with the soaking treatment using
coconut water, which shows that the P1 treatment was more
effective. from treatment PO. Treatment PO produced the
lowest average number of shoots or was less effective
compared to treatments P1 and P2 from 2 months ofresearch
with  soaking treatment using water without growth
regulator.

According to Muslimah et al (2015), the influence of
growth regulator ausin on the emergence of shoots can
stimulate cell division and elongation in a tissue which can
encourage the formation of shoots. This is in accordance with
the opinion of Delcheh et al (2014), auxin can regulate the
development of cell tissue and is able to stimulate the
formation of shoots. Based on the number of shoots in the PO
treatment, it was influenced by the soaking material factor.
Soaking in the PO treatment only uses water that does not
contain the growthregulator auxin which does not accelerate
the growth of patchouli cuttings. According to Panjaitan et al
(2014), the process of forming new cells and tissues can be
assisted by administering or adding exogenous growth
regulators.
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» Number of Roots

In the P2 treatment with atonic soaking material, the
highest shoot yield was shown.This success was influenced by
material factors and the length of time the cuttings were
soaked. According to Darlina (2016), atonic is a growth
regulator that contains auxin which can increase the plant's
ability to grow. This is supported by the statement of
Hidayanto etal (2003), namely that the aromatic nitro
compound (CsHsNO-) found in atonik functions to stimulate
plant growth, namely shoots. Based on research, it can be seen
that in the PO treatment, the number of shoots produced is the
smallest, this is caused by the soaking material factor. The
length of soaking time at PO is 10 minutes.

In treatment P1, the soaking material used, namely
coconut water, showed a greater number of shoots compared
to treatment PO. Coconut water contains 8 types of mineral
elements (K, P, Na, Ca, S, Fe, Mg, and ClI), 6 types of
elements of which are much needed macro nutrients for plants,
namely (K, P, Mg, Ca, S, and Fe) the rest are micronutrients
(Na and ClI), and contain vitamins, amino acids, phosphorus
nucleic acids, auxin growth substances and gibberellic acid
which function as stimulants of the tissue proliferation
process, facilitating metabolism and respiration processes
Widiastoety and Santi (1997). Therefore, coconut water can
help the process of cell division and cell differentiation. This
causes the plant to grow quickly.

Based on the results of research observations, the
number of roots in patchouliplant cuttings showed different
results for each treatment given. It can be seen in table 2
below: Table 1. Average Number of Roots in the Growth
of Patchouli Cuttings by Soaking in Coconut Water and
Atonic

Table 2 The Number of Roots in PatchouliPlant Cuttings
Showed Different Results for each Treatment

Treatment Average Number of Roots
PO 6.8a
P1 8.5h
P2 10.4c

From table 2, the P2 treatment shows that the average
number of roots is the highest compared to the other P1 and
PO treatments, namely 10.4 during the 3 months of research.
Observations at the P1 level showed an average number of
roots, namely 8.5, while treatment PO showed the lowest
number of roots compared to other treatments with an
average number of roots, namely 6.8.

Based on research, the P2 treatment with Atonik growth
regulator soaking materialshowed the highest number of roots
compared to the PO and P1 treatments. According to Lestari
(2011), atonic is a type of growth regulator that diffuses easily
and is good for the process of emergence of shoots and roots.
This is supported by the statement (Ardaka, 2011) which
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states that atonik is a growth regulator that stimulates synthetic
growth which functions to stimulate root growth, which
activates the absorption of nutrients and increases the release
of buds or shoots which can improve the quality of plant
results in plant growth. Atonic is included in the auxin group
which contains the active ingredients sodium otrho-
nitrophenol,  sodium  para-nitrophenol,  sodium  2-4
dinitrophenol, and sodium5-nitroguaiacol.

Treatment P1 with coconut water soaking material
showed a greater number of roots compared to treatment PO.
According to Juswardi (1998), young coconut water contains
organic compounds such as vitamin C, vitamin B, the
hormone auxin, gibberellins andcytokinins at 5.8 mg/lI which
can accelerate plant growth. According to Martana et al
(2020),the addition of auxin in coconut water has no effect on
root formation because the auxin contained in plants is still
sufficient when the number of roots increases.

Treatment PO which used water immersion without
growth regulator showed thelowest number of roots among the
other 2 treatments, namely P1 and P2 which used coconut
water and atonic, this was due to the absence of the growth
regulator auxin whichcan accelerate the growth of patchouli
plant cuttings and cannot increase root and shoot
development. According to Karimi et al (2014), rooting
success is influenced by the level of tissue sensitivity in
responding to exogenousauxin so that rooting responses will
vary.

V. CONCLUSION

e The use of Atonik growth regulator as a soakingagent in
treatment P2 with a dose of 10 mlmixed with 1000 ml
water and a soaking time of 10 minutes showed the success
of cuttings with a greater number of shoots and roots
comparedto treatments PO and P1.

e |n treatment P2, atonic growth regulators were used with
the fastest number of shoots and the highest number of
roots
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