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Abstract. Farmers generally do not know the amount of water needed by plants. Sometimes they also do
not have enough time to water the plants regularly. Merauke Regency has a very strict climate between the
rainy season and the dry season. During a prolonged summer can cause plants to experience drought due to
lack of water. So, it is necessary to design an automatic plant sprinkler based on soil moisture around the
plant. This study designed an automatic chili and tomato sprinkler based on Arduino Mega 2560 in Wasur
11 Village. The microcontroller used is Arduino mega 2560, soil moisture sensor YL-69, relay, water pump
and sensor probe. 3 pairs of 20 cm soil moisture sensors will be connected in series, then plugged into the
ground 15 cm deep. As a result, the tool performs watering (relay on) when the soil moisture in chili plants
is below 75% and on tomato plants is below 70%. Furthermore, when the soil moisture in chili plants reaches
75.86%, the soil resistance value obtained is 34.58 ohms. Then when the soil moisture in tomato plants
reaches 70.19%, the soil resistance value obtained is 42.70 ohms.
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1 Introduction

Watering plants that have been done so far is still
manual. According to Z.K. Erricson et al that sometimes
humans do not have enough time to water plants and do
not know how much water the plants need [1]. Water
needs for chili and tomato plants must be fulfilled,
otherwise it will have a fatal impact on both plants.

The characteristics of meteorological elements,
especially rainfall over the territory of Indonesia, are
strongly influenced by monsoon climatic conditions,
namely the difference between the wet season (rain) and
the dry season (dry) which is clear [2]. Merauke
Regency has a very strict climate between the rainy and
dry seasons. According to (Oldeman 1975), Merauke
Regency is in a zone (Agroclimate Zone C) which has a
wet period of 5-6 months. Merauke plain has a rather
special climatic characteristic in which the rainfall that
occurs is influenced by the monsoons, both the north
western monsoons (wet monsoons) and the east-east
monsoons (dry monsoons) and is also influenced by the
topography and elevation of the local area [3].

Based on these conditions, the researchers designed
an automatic plant sprinkler for chili and tomato plants
based on Arduino Mega 2560 in the Wasur II area. This
tool will detect the required soil moisture so that the tool
will water the plants and stop automatically when the
soil moisture has met the specified moisture limit.
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(http://creativecommons.org/licenses/by/4.0/).

2 Literature Review

Chili is a spice that is often needed by the people of
Indonesia. Chili is also a strategic commodity because
of its volatile price, thus becoming one of the main
determinants of the dynamics of national inflation [4].
Chili can be planted in the highlands, medium and low
[5]. Good soil for planting chili is soil that is rich in
humus and loose [6]. According to Suhendri et al, the
soil moisture needed by chili plants ranges from 60-80%
[7, 8]. Meanwhile, tomato plants are generally grown in
the highlands, but can also be grown in the middle and
lowlands [9]. Tomato plants also require soil moisture
reaching 80% [10].

Furthermore, it must first be converted into digital
data to read the Analog voltage that enters the Arduino
Analog pin. Arduino Analog pins can accept values up
to 10 bits, so they can convert Analog data into 1024
states. This means that a value of 0 represents a voltage
of 0 volts and a value of 1023 represents a voltage of 5
volts. Data previously converted into digital data is
called the ADC (Analog to Digital Conversion) process.
If the value of 5 volts is converted to 10 bits digital data,
then :

2volt _ ) 004887585 volt )
1023

This means that every 1 decimal number represents a
voltage of 0.004887585 volts [11]. So to find the value
of the Analog voltage can be formulated :
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5 volt

> Vot @
1023

Analog Voltage = ADC Sensor X

Information :
5 volts = power supply voltage
1023 = maximum ADC value

3 Materials and Methods

wire

The first tool designed is the sensor probe. This sensor
probe uses a 20-cm long copper pipe. Furthermore, the
distance between the legs of the probe is 2 cm, and an
insulator is installed to support the two feet above the
ground. 3 pairs of sensor probes will be connected in
series and will be planted 15 cm deep. The distance
between the sensor probes is 1.5 meters. Then the
distance of the first sensor probe with the YL-69 sensor
is 2 meters. For more details, see figure 1.
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Fig. 1. Design of probe sensor

Next, the sensor probe that has been completed will be
connected to the Arduino control circuit and relay as
shown in Figure 2.

Fig. 2. Arduino Circuit

Finally, Figure 3 shows the circuit schematic of the
entire device.

Explanation:

A= Arduino Circuit
B = Water Tank
€= Water Pump

D = Pipe

E = Soil

¥ = Probe Sensor
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Fig. 3. Complete Circuit

4 Results and Discussion

Measurements are made by taking data every 1000
milliseconds. The sample of data taken is 50 data. Then
the time record of each sensor has a difference because
Arduino receives data from the sensor in turn. Figure 4
(a) shows, from 13:16:47.5 to 13:19:20.6 the soil
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moisture in chili increased by 75.86% and the relay
turned off. Then at 13:19:24.6 the soil moisture dropped
to 67.16% and the relay turned on. Then it rose again at
13:19:32.7 by 76.34% and the relay turned off again.

While in figure 4 (b) at 13:16:49.5 to 13:17:01.6 the soil
moisture in tomatoes is still 0%. Then it rose at
13:17:05.6 to 13:19:14.6 to 70.19% and the relay status
was off. Furthermore, the humidity dropped at
13:19:22.6 to 56.99% and the relay status changed to on.

Then the soil moisture rose again at 13:19:34.7 which
was 70.48% and the relay went back off. The highest
soil moisture is 73.12% at 13:20:07.0. The value of soil
moisture in chili and tomatoes can be seen in Figure 4.
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Fig. 4. Soil moisture (a) chili (b) tomato

Next, to find the converted Analog voltage value. Take
the value in the first second measurement then :

Analog Voltage = value of ADC NEALL
nalog voltage = value o sensor 1023
=1023 x ——
1023
= 5volt

The Analog stress value for soil moisture in chili and
tomatoes can be seen in Figure 5.

Graph of Soil Moisture Against Analogous Voltage of Chili

Analog Voltage {Vok)
w

| \ |
;0,784 |

o 10 20 30 40 50 60 70 80 90
Soil Moistura (%)

(2)

Graph of Soil Moisture Against Analog Voltage of Tomato

70
60
50 - —%
g
£ 40 0
H
©
= 30 —
2
20
10
0 e e
o 1 3 4 E 6
10

Analog Voltage (volt]

(®)
Fig. 5. Graph of Soil Moisture Against Analog Voltage
(a) chili (b) tomato

Furthermore, to determine the value of soil resistance, it
is calculated using an Analog voltage (V) according to
the level of humidity and current (I) based on the sensor
specifications, which is 0.035 A. So the value of soil
resistance by taking the value in the first second
measurement is :

~ 0,035
= 142,86 Ohm

The value of soil resistance to soil moisture in chili and
tomatoes can be seen in Figure 6.

Graph of Soil Moisture Against Soil Resistance of Chili
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Fig. 6. Graph of Soil Resistance Against Soil Moisture
(a) chili (b) tomato

Figure 7 shows the Analog voltage value relative to the
soil resistance value for chili and tomato.

Analog Voltage Graph Against Soil Resistance of Chili
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Fig. 7. Graph of Analog Voltage Against Soil
Resistance (a) chili (b) tomato



E3S Web of Conferences 328, 02001 (2021)

ICST 2021

https://doi.org/10.1051/e3sconf/202132802001

Figure 7 (a) and (b) above shows when the highest
analog voltage value is 5 volts, the ground resistance
value is 142.86 ohms. Furthermore, the lowest analog
voltage value in chili is 0.784 volts and the value of
ground resistance is 22.40 ohms. While the lowest
analog voltage value in tomatoes is 1.374 volts and the
value of ground resistance is 38.50 ohms.

5 Conclusion

Plant sprinklers can work well. Status relay off when the
soil moisture value in chili reaches 75% and in tomatoes
reaches 70%. Then the relay returns on when the soil
moisture value is less than that value. When the soil
moisture value in chili reaches 75.86%, the Analog
voltage value obtained is 1.210 volts and the soil
resistance value is 34.58 ohms. Whereas in tomatoes
when the soil moisture value reaches 70.19%, the
Analog voltage value obtained is 1.494 volts and the soil
resistance value is 42.70 ohms.
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