Development of Data Acquisition System for Plum (Prunus mume) Growth Monitoring
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> Plum plantation expanded nationwide » The sugar content of fruit flesh was measured by using Reflex Sugar Meter.

» In 2002, the total area of cultivated plums nationwide is 2,622 ha but In =
_ e 25 . L . . .
2012, 11,473ha. (KOSIS: National Statistics Portal) S g » Ascorbic acid and citric acid was analyzed by Centrifugation (30 min, 15,000 rpm).
>  The plum price is continuously decreasing, which resulting in lower farm | » P"was measured by using P" meter.
- r— () o i _
Income ~ | > Acidity was measured by the following Equation:
»  Therefore, smart technology to Increase the productivity and quality of L= ncidity = 0-IN-NaOH ConsumptionxgxFxDF 100
lum is needed y Sample Volume (mL)
P
. dvr % cultivation area » Data of 2 kinds of plums are gathered from 2 places of farm in Suncheon city in Korea.
ot L 11473 11255 - Name of places : Gyewol, Haeryong
- 11000 -
o - Plum variety : Nam-go, Chun-go, Aeng-suk
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Results and Discussion
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 Gyeonggido " Gangwondo Chungcheongbukdo 1000 - _
Chungcheongnamdo = Jeollabukdo » Jeollanamdo 2002 2007 2012 2017
" Gyeangsangoukdln = Gyeangsangnamlo * Jeju Isand i & plum ha] Cultivation Start to grow Middle April Cultivation Start to grow Middle April
g . i condition Growth period 65 Days condition Growth period 70 Days
I ResearCh ObJeCtlveS Atmospheric temperature 25~32°C Atmospheric temperature 25~39 °C
: .. . _ _ _ Relative Humidity 55 ~ 86 % (Rh) Relative Humidi 47 ~ 95 % (Rh
> To improve the productivity and quality of plums for increasing the farm income ol s clative Aumiciy P %R
. . . . . : A Soil pH 5.16 ~5.24
» A monitoring system for gathering and analyzing the big data related plum growing Gyewol S ——— 15-21% (Wb) | Hacryons S 19 22% (wb)
was developed. Also, a low cost Data Acquisition system using Raspberry pi board Area Soil density 0.79 ~ 0.83 glcm? Area Soil donsity 077081
with wireless network. Soil Electrical 0.99.0.44 ds/m
. i i i Conductivity ' ' Average weight of plums 16.8 g
» With developed system, some parameters iIncluding climate temperature and . i
- i i i i Average weight of plums 13949 Soil Electrical Conductivity 0.12-0.36 ds/m
humidity, soil moisture and temperature, pH information are collected and
transmitted to web server. _
c ) Gyewol H
. yewo aeryong
Materials and Methods et May, 25 | June, 10 | June, 25 | May, 25 | June, 10 | June, 25
- I __ S0P weight(g/ea) 3.1 13.3 24.0 12.4 23.3 28.3
_ 8. Power cable :
o— — Soil moisture size(mm) 24.7 27.0 32.7 28.0 33.3 35.0
1. Raspberry pie board withwyufl sensor oH ) 8 7 6 7 6 ) 8 5 7 5 7
Sugar Content 7.3 3.6 9.9 7.1 7.6 3.4
Citric Acid (mg/ml) 17.3 44.6 65.5 27.6 52.0 54.4
o oil temperature
g' A\ : imate Temperature & Range Changes of plum growing parameters in Gyewol Rigge Changes of plum growing parameters in Haeryong
S)h mi dity Sensor :g Zg
O 2. ADC board Configuration of Data acquisition and 7. Mobile wifi unit = ‘ -
;5 wireless transmission device 50 50
s /L x /@ 40 40
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522 sii A | | % Comparison of changes of plum quality of Gwewol and Haeryong
07X um aneswsies degwe 6w 5 &8 0 0 ] o _ _ 70.0
Web server Data Base Installation of DAQ on the plum field = .
- - += 50.0
» Soll samples collection from Gyewol and Haeryong _‘g oo
Plum Farm, the oven is dried at 105 °C for 24 hours. LC_)G 00
20.0
» Dried soil 1s produced In 25%, 30% and 35% [ = 10.0 I I II I II I I I
qCJ 0.0 l
moisture content at intervals of 30 seconds N Syewol facryone Syewol facryong Syewol facryone
May, 25 June, 10 June, 25
o W weight(g/ea) M size(mm) pH Sugar Content M Citric Acid (mg/ml)
700 (0 )
Conclusions
w s | N y =-19.7x + 1059.7 J o | | | | |
g0 r | N » The data acquisition system wirelessly linked to the web server storing various field
o - NG data was developed and operated for about 3 months successfully..
i AN » As a result of data collection In Haeryong area adjacent seaside and Gyewol area
£ L which Is a mountainous area, the temperature and humidity of soil, moisture and
450 o T temperature were lower Iin the Gyewol area. The pH of the soil was lower In
400 350 Haeryong area. Soil EC value was higher in the Gyewol area.
25 %Moisture (Wetbasls) 30 . * % Moistura (Wet basis) * » On the other hand, citric acid, which is a functional substance, was continuously
Gyewol Plum Farm Soil: Sensor Calibration Haeryong Plum Farm Soil: Sensor Calibration Increased in all cultivars. However, increase pattern by region Is different.
_ Considering the functionality, 1t can be seen that harvesting time according to the
% | region is different from that of productivity.
S Soil moisture content |~ Voisture range : 0~65% > As a result of short-term observation in this study, it is difficult to identify the
S Sensor »Output voltage : 0~3.0 VDC correlation between growth and quality as a result of monitoring various factors. We
=) »Model : Dfrobot, SEN0193 intend to continuously improve productivity and quality of plums through
S, > Temperature range : -10~85°C continuous monitoring and sharing the data with experts and farmers using the
> Soil temperature sensor > Temperature error : £0.5°C de\[/Deloped system. @
o
= » Model : Dfrobot, DS18B20
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