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Abstract: The purpose of this study is to provide a model of how to maintain water conservation with limited 

circulation in storage and planting areas. The technology used is a device system that can control by monitoring 

the soil and controlling the water level of the circulating reservoir based on IoT, using the ESP32 MCU Node as a 

controller and WiFi, a relay to turn the water pump on and off, and a smartphone to display the soil moisture 

value. Based on the test results, this tool can detect soil moisture and display the moisture value on a smartphone, 

then watering can be done. The rest of the watering water is accommodated in a circulation container. The water 

level in the circulation vessel is monitored by a water level sensor. This system makes it easy to monitor even 

though they are in different places. 
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I. Introduction 

Not all planting areas are areas that easily get water. For this reason, control is needed so that cultivation continues 

as expected. Efforts to overcome the availability of water for plants are carried out through water conservation 

with technological innovation. Information and communication technology innovation in agriculture is the use of 

sensors and microcontrollers. This technology can be done by controlling plants through planting media. Soil 

moisture values can be used as an indicator of controlled conditions. The use of sensor devices that are integrated 

with a web server can be used for remote monitoring and control.  

 

In certain lands that lack water, it can be managed with good water management, but if the planting land is not 

owned, this study provides a model of how to cultivate by utilizing the available empty space.  

Moisture sensor embedded in the soil and the results of the sensor soil moisture and water level will be displayed 

online. The implementation of an Internet of Things-based monitoring and control system can make work easier 

and there is no need to use manual labor, it is enough to connect the system and open a smartphone application to 

find out the data results. 

II. Literary Review 

The proposed Smart Watering System is designed with the ability of Blockchain security support to track and trace the 

device transactions performed during the processing of the Smart Watering System (SWS) Hamouda, Y. E. (2017). Such 

ability to trace blockchain based transaction does not only enable the proposed system to provide security and privacy 

features but also provides seamless connectivity and availability of the features proposed smart system (Kamienski, 

2018). 

A server-side application was designed to handle the proposed Smart Watering System, with the help of a web-based 

interface. The interface of the management provide different options to control the Smart Watering System Gubbi, et al., 

(2013). This page also includes the option for administrator to be login into system and also shows description of system 

working. To manage plants data at admin panel, system provides a dash-board to manage plants data on server side 

(Kamienski, 2018). Admin can add news plant with its details regarding to planting period, fertilizer to be used, required 

water level and other details; in the plant list that will be available and visible to gardener according to preference. 

Administrator can delete plants details irrelevant and unneeded from repository. Admin manage users by allowing 

them to create his accounts to SWS to avail functionalities of system. 
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Previous research revealed a DHT 11 sensor that reads the temperature and humidity of the air around the mustard 

plant. When the air temperature is over 32 °C, the pump will start. When the temperature becomes 27°C then the pump 

will stop. From the test results, it is known that the water pump will turn on 2 times a day at 07.00-07.30 for 33 seconds 

and 16.00-16.33 for 24 seconds. In 1 watering, the amount of water needed is approximately 1.6 liters so that in 1 day 

only 3.2 liters of water are needed for watering. On a land area of 1m2 (Aryanto, 2020). 

Sulastri Angela Nababan with "Monitoring Soil Moisture in Chili Plants Using Soil Moisture Sensors Based on the 

Internet of Things" 2020. This research uses a nodemcu esp8266 microcontroller. The humidity sensor detects soil 

moisture and the data obtained is sent to the microcontroller to be processed and displayed on the LCD. The 

microcontroller sends data to the blynk application via nodemcu esp8266 which will then be displayed on the 

smartphone (Nababan, 2020). 

Alam and Nasuha (2020) in their research with the title Sistem Pengendali pH Air dan Pemantauan Lingkungan 

Tanaman Hidroponikmenggunakan Fuzzy Logic Controller berbasis IoT, stated that Hydroponics is a farming solution 

for shrinking agricultural land. However, manual pH environmental control and monitoring make crop yields less than 

optimal. This final project aims to make hardware and software for controlling water pH and monitoring the hydroponic 

plant environment based on: Internet of things (IoT). This system uses a fuzzy logic control system to control the pH of 

hydroponic plants planting media and the development of cloud servers to make it easier for farmers to control planting 

media and hydroponic plant environment. The manufacture of this tool refers to a quantitative method consisting of: 

analysis, design/design, assembly and testing stages. The results of the tests that have been carried out are pH meter 

sensor accuracy is 98.38%, DHT22 sensor accuracy for temperature measurement 97.91% and 95.89% humidity, DS18B20 

sensor accuracy 96.16%, HCSR-04 accuracy sensors. of 97.65%, the average stabilization time of pH 64s with an error of 

2.05%. All features in Blynk app works well, average server ping time is 18ms and tool response time is 83s average. 

Expected use this system will be useful for ordinary people in gardening without worrying about the need for a large 

area of land soil and the complexity of its maintenance. This has an impact on food self-sufficiency at the household 

level, which this can be realized through the provision of food crops for family consumption. 

Nadzif, et al., (2019) stated in their study with the title Sistem Monitoring Kelembaban Tanah dan KendaliPompa Air 

Menggunakan Arduino dan Internet, Eggplant cultivation requires special conditions, especially with the surrounding 

soil moisture 80% - 90%. The factor that influences soil moisture on plant growth is the need for water. To meet water 

necessary and maintaining soil moisture can be done by watering the plants. Currently, cultivation with the technique of 

watering eggplant manually, a system that is able to monitor soil moisture is needed and control the water pump to 

water the plants automatically so that the soil moisture conditions can be maintained. This system uses Arduino as a 

microcontroller, YL-69 soil moisture sensor, SIM800L GSM module as data transmission, water pump as sprinkler, and 

website as system interface because it has advantage and convenience in operation. The research method used is the 

Research and Method Development. Tests are carried out with the Black Box test, Sensor Calibration test, and system 

performance test. The results of the Black Box test show that the functions on the website can run well, sensors 

calibration test results show an average error of 2.2%, and the performance testing system obtained 100% success 

percentage. 

In addition, Calibra, et al., (2021) Water Quality Control for Plants Hydroponics Using Raspberry Pi and Arduino Uno, 

stated that, Water quality is very important for plant growth and development. Some important parts of water quality is 

TDS (Total Dissolved Solid), EC (Electricity conductivity), pH (acidity). Cultivation in a greenhouse provides several 

benefits but also has some disadvantages, such as: lack of soil nutrients because most of the plants in the greenhouse use 

planting medium instead of soil. To overcome these shortcomings, An Automated and remote systems are required for 

easy control water quality and food nutrition for plants. This lesson aims to make low-cost greenhouse water quality 

monitoring which automatically displays real time data on a website. This research was conducted using the engineering 

design method. This system can be integrated with auto-pot watering system. That results show that the system can 

adjust TDS and pH as programmed, i.e. TDS= 1000-1200, and pH = 5.5-6.5 The The TDS sensor in this study has 

limitations in reading 0~1200ppm which cannot meet the nutritional needs of plants. 

The implementation phase consists of: 1) Preparation, 2) Design and manufacture, and 3) Test 

This research can physically be described according to the following block diagram: 
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Figure 1. Block diagram 

 
System hardware consists of: 

The planting area container is placed on a water circulation container with a size of 40 cm x 40 cm x 20 cm Components 

used: 

a. Soil moisture sensor is a capacitive soil moisture sensor that can detect moisture in the soil. This sensor consists of 

two probes that are used to pass current in the soil, then read the resistance to get the value of the moisture level. 

More water will make it easier for soil to conduct electricity (small resistance), whereas dry soil will have 

difficulty conducting electricity (big resistance). 

b. This sensor is unique because it can read the temperature and humidity of the room. In this sensor there is a 

thermistor type NTC (Negative Temperature Coefficient) to measure temperature and an 8-bit microcontroller 

that processes the two sensors and will send the results to the output pin in a single-wire bidirectional format. 

c. Water Level Sensor is a set of tools used to measure the water level in different places to gain comparative 

knowledge. The simplest water level is a pair of pipes that access each other at the bottom. Simple water level 

measures the water level through the water level in 2 pipes whether they are similar or not. Water level can also 

be used to measure water pressure using the principle of hydrostatic pressure. 

d. Internet of Things Internet of Things (IoT) is a concept/scenario where an object has the ability to transfer data 

over a network without requiring human-to-human interaction (Yudhanto, Yudha 2015). HOBO KIT-D-U20-04 

Water Level. Water level HOBO KIT-D-U20-04 is a water level device that can measure water level, absolute 

pressure, barometric pressure, temperature and water level with high accuracy. 

e. Android is an operating system that is open source (open source). Called open source because the source code 

(source code) of the Android operating system can be viewed, downloaded, and modified freely. This open 

source paradigm facilitates the development of Android technology because all interested parties can contribute, 

both to the development of the operating system and applications. 

f. Blynk is an application for iOS and Android OS to control Arduino, NodeMCU, Raspberry Pi and the like over 

the Internet. This application can be used to control hardware, display sensor data, save data, visualize, and 

more.The Blynk app has 3 main components. namely Applications, Servers, and Libraries. The Blynk server is 

used to handle all communication between the smartphone and the hardware. Widgets available on Blynk 

include Button, Value Display, History Graph, Twitter, and Email. 2.6. NodeMCU ESP8266 ESP 8266 is a WiFi 

module that has recently become increasingly popular among hardware developers. NodeMCU is an IoT 

platform that is OpenSource and SOC (System on Chip), so it can program directly into the NodeMCU ESP8266 

without the need for an additional microcontroller. Another plus, this ESP8266 can perform the role of an ad hoc 

access point and a client simultaneously(Mehta, 2015). 

g. Relay and Pump, to control the water pump, a 1-channel relay module is used. In principle, the relay is an 

automatic switch that can be triggered by a voltage of 0 volts (low) and 5 volts (high). The relay itself can be used 

to switch DC and AC voltages, so it can be used to control the water pump used to water chili plants. The pump 

used for watering is a 12 Volt DC pump with a water flow rate of 4 liters/minute with a power of 60-65 watts. 2 

relays and 2 pumps are used. Relay for sprinkler pump and relay 1 for circulation pump for circulating water 

reservoir. 

 

Software: 
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Figure 2. Flow chart of water control in plants 

 

 
 

III. Objective of the Research 

This research is a planting model that utilizes free space (cultivating with limited land, without land). In addition, the 

location of the land with a low level of rainfall so that the planting area is equipped with water reservoirs. In this 

container the water circulation is controlled, water conservation. This study controlled the time of watering plants and 

filling the water container that was placed under the planting area. 

 

 

 
IV. Methodology 

In this study used secondary data, namely stock price data and transaction volume from PT. Ramayana Lestari 

Sentosa,Tbk taken from the internet. The data taken was 31 days before and 31 days after the announcement of the 

first case ofCOVID-19, which was on March 2, 2020. In this study using data obtained from the yahoo finance 

website. The stockprice used is at the time of closing or commonly called the closing price. The closing price data 

used is daily data.Meanwhile, the transaction volume data is taken from the daily stock transaction volume of PT. 

Ramayana LestariSentosa,Tbk. 
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1. The first national announcement of COVID-19 cases in Indonesia for the first time. The first case of COVID-19 

in Indonesia started on March 2, 2020, when the government announced that there were Indonesians who had 

been infected withCOVID-19. 

 
V. Results 

The results of the descriptive statistical calculation of stock prices before the announcement of the first COVID-19 

case in Indonesia and after, can be read in table 1. The stock price before the announcement of the first Covid-19 

case had an average value of Rp. 1,052.72 and the stock price after the announcement of the first case of covid-19 

had an average value of Rp.628, 48. The data taken are 31 data before and 31 data after the announcement of the 

first case of covid-19. If we look at the average values in table 1, there is a decline in stock prices after the 

announcement of the first COVID-19 case in Indonesia. 

 

Table1. Stock Prices (Descriptive Statistics) 

 
Mean N 

Standard 

Deviasi 

Standard Error 

Mean 

Pair1 X1 1052.74 31 80.092 14.385 

 X2 628.483 31 168.013 30.176 

 

Sources: Data processed,2021 

 
Table2showstheresultsofdataprocessingfromthepairedsamplet-TestofstockpricesoperatedwithSPSSversion20.In 

table 2, it can be seen that the significance value is 0.00. The significance result is smaller than 0.05. This value  

indicates that Ha1 is accepted and H01 is rejected, which means that there is a significant difference between the 

stock prices of PT. Ramayana Lestari Sentosa, Tbk. before and after the announcement of the first case ofcovid-

19inIndonesia. Table 2 also shows the difference in the average value of stock prices at PT. Ramayana Lestari 

Sentosa, Tbk. before and after the announcement of the first case of COVID-19 in Indonesia was 424,258. The 

magnitude of this value is positive, indicating that the stockprice before the announcement has an average value 

greater than the average value of the stock price after the announcement. This indicates a decrease in the average 

share price at PT. Ramayana Lestari Sentosa, Tbk. Caused by the Covid-19case. 

 

Table2.Stock Prices (Paired Samplet-Test) 

 Paired Differences  
 

t 

 
 

df 

 
 

Sig.(2-tailed) 
 

Mean 

 

Standard 

Deviasi 

Standard 

Error Mean 

95% Confidence 

Interval of the  

Difference 

Lower Upper 

 

Pair1 

 

X1-X2 

 

424.258 

 

120.171 

 

21.583 

 

380.179 

 

468.337 

 

19.657 

 

30 

 

.000 

Sources : Data processed,2021 

 
At PT. Ramayana Lestari Sentosa, Tbk. experienced a significant decline in stock prices due to the Covid-19 case 

that occurred in Indonesia. To prevent the spread of COVID-19, the government asks people to always stay at 

home. Ofcourse this causes people to reduce their purchases of goods at the Ramayana, and causes a decrease in 

turnover at the Ramayana. This decrease in income has even caused some employees to be laid off. For investors, 

of course this is a disadvantage, because investors have a great chance of not getting dividends and can experience 

capital loss. 

 

The results of descriptive statistical calculations of transaction volume before and after the announcement of the 

first COVID-19 case in Indonesia are shown in table3. The average value of transaction volume after the 

announcement of the first case of covid-19 was 16,060,709.68. The data taken are 31 data before and 31 data after the 

announcement of the firstCovid-19 case in Indonesia. If we look at the average values in table 3, there is an increase 

in the volume of share transactions being traded after the announcement of the first COVID-19 case in Indonesia. 
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Table3.TransactionVolume (Descriptive Statistics) 

 
Mean N 

Standard 

Deviasi 

Standard Error 

Mean 

Pair1 X1 5454712.90 31 3771616.768 677402.369 

 X2 16060709.68 31 15711460.100 2821861.537 

Sources: Data processed,2021 

 
Table4. Transaction Volume (Paired Samplet -Test) 

 Paired Differences  
t 

 
df 

 

Sig.(2- 

tailed) 

 

Mean 
Standard 

Deviasi 

Standard 

Error Mean 

95%Confidence Interval of the 

Difference 

Lower Upper 

 

Pair1 
X1-X2 -1060599 

6.774 

16878955. 

196 

3031549.8 

46 

 

-16797247.524 

 

-4414746.024 

 

-3.499 

 

30 

 

.001 

Sources: Data processed,2021 

 
To see the difference in transaction volume before and before the announcement of the first COVID-19 case in 

Indonesia, it was carried out using the paired sample t-Test, which can be seen in table 4. In the table, it can be seen 

that the significance value is 0.01, which is smaller than 0. ,05. Based on the significance value, then H01 is rejected 

and Ha1 is accepted. From the test results, it means that there is a significant difference between the volume of 

transactions at PT.Ramayana Lestari Sentosa, Tbk. before and the announcement of the first case of covid-19 in 

Indonesia. Table 4 also shows the difference in the average value of transaction volume at PT. Ramayana Lestari 

Sentosa, Tbk. before and the announcement of the first case of COVID-19 in Indonesia of -10,605,996.774. This 

value is negative, which means that before the announcement of the first COVID-19 case in Indonesia, the average 

value was smaller than the average volume value before the announcement. This value indicates an increase in the 

average volume of share transactions at the Ramayana company caused by the COVID-19case. 

 

At PT. This Ramayana, experienced a significant increase in the volume of stock transactions due to cases caused 

by COVID-19. The increase in the volume of share transactions occurred due to the increased activity of buying 

and selling shares at PT. Ramayana Lestari Sentosa, Tbk. This increase in share transaction volume was not 

followed by an increase in share prices. This event shows that many investors are selling their shares, due to 

concerns that investors will suffer losses caused by the impact of the COVID-19pandemic. 

 
VI. Conclusion 

The conclusion obtained from this study is the paired sample t-test, from the stock price of PT. Ramayana Lestari 

Sentosa, Tbk. before and after the announcement of the first case of covid-19 in Indonesia showed a significant 

difference. This is indicated by a significance value of 0.00 < 0.05. Likewise for the transaction volume of shares of 

PT. Ramayana Lestari Sentosa, Tbk. There is a significant difference from before the announcement of the first case 

of covid-19 in Indonesia and after the announcement. This is indicated by a significance value of 0.01<0.05. 

 

With the Covid-19 case, share prices have decreased, while transaction volume has increased. Therefore, the 

company should change its sales strategy, by more aggressively selling online, sothat the turnover obtained can 

increase. Increased income will be able to attract investors to buy shares of the company. So the stock price can rise 

again. 
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