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Abstract

Greenhouse vegetable production is one of the right solutions and farmers must
develop themselves to keep pace with change and to comply with modern agriculture.
Focus on high-precision agriculture under the crop production in the greenhouse system
by researching and developing suitable greenhouse models and management with
environmental monitoring technology and reducing the use of chemicals in the
production of vegetables in greenhouses. It consists of two experiments: development of
greenhouses and environmental management technology for automated crop
production, and development of automated water and fertilizer management controls in
horticultural greenhouses. The aims to develop automatic control prototype greenhouse
technology that is suitable for producing safe vegetables for high precision agriculture,
temperature control, relative humidity, light intensity, and. irrigation systems. Test the
technology of vegetable production in the prototype greenhouse by building a
prototype of a plastic roof greenhouse, a knock-down system, the shape of the roof
double-arched, And on the roof with saran_shading silver drop off by an electric motor
with an automatic control system to reduce the temperature inside the greenhouse. Side
of greenhouse was 6 meters wide, 24 meters long and 5 meters high. The structure is
made of galvanized steel pipe, 32 mesh netted around the greenhouse. Hold vegetable
can knock-down and record the environment on every day for crop production, was
have a drip irrigation system, fogging system by automatic control. The results of the
plant test showed that yard long beans yielded 1,646 pods with a total weight of 31.41
ke the selling price'is between 20-50 baht per kg, the total income is 4,282.58 baht, and
the yield showed no residue. Cucumber yielded 2,231 fruits, total weight 197.71 kg, fruit
size with average length of 12.5 cm, selling price between 12-35 baht per kg, total
income 4,118.73 baht, and the yield showed no residue. In the period from January to
March 2020, the prototype greenhouse for the test of yard long beans and cucumbers
Inside the prototype, the temperature was 28 .42 °C and the relative humidity was
52.75% RH, which was different from the average temperature outside the GH with an
temperature average was 30.01 °C and an relative humidity average was 50.67%RH.

The objective of this study is to research and develop the automatic control
system for Irrigation and Fertilizer. The fertilizer control system will dispense the fertilizer

into the water tank. The Irrigation system control by timer. This test use cucumbers for
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planting tests (northern C 327) compared by T-test method. The result of the test shows
the length of cucumber is 13.7 centimeters long, the diameter is 3.85 centimeters long,
1.83 cucumber fruit per cucumber tree, the weight per fruit is 243 grams. Whereas the
farmer method in general give the result of cucumber fruit is 13.7 centimeters long, the
diameter 3.70 centimeters long, 1.96 cucumber fruit per cucumber tree, the weight per
fruit is 280 grams. In comparison, both methods do not give significant difference result

in statistic.
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WA Hvtingaw 197.71 Alanfu swiakadaueniady 125 g, FIMVIYDYTENIN 12-35 U
fantansy S71elAs9Y 4,118.73 U WAYNAKAR INUAISREANAY TUYInAauLnIIAND T UAY
2563 Tsadousunuudmiunmsveaeuugninilngnuazunin melulsaFousunuuigumad
\le 28.42 °C uazauTuduivsiade 52.75 %RH Fsdimnuunnssiuaninnisuenlsaieud

fgaunniiade 30.01 °C wagANNTUFUIMSIRAY 50.67 %RH

Abstract
This research aims to developed automatic control prototype greenhouse

technology that is suitable for producing safe vegetables for high precision agriculture,
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temperature control, relative humidity, light intensity and irrigation systems. Test the
technology of vegetable production in the prototype greenhouse by building a
prototype of a plastic roof greenhouse, a knock-down system, the shape of the roof
double-arched, And on the roof with saran shading silver drop off by an electric motor
with an automatic control system to reduce the temperature inside the greenhouse. Side
of greenhouse was 6 meters wide, 24 meters long and 5 meters high. The structure is
made of galvanized steel pipe, 32 mesh netted around the greenhouse. Hold vegetable
can knock-down and record the environment on every day for crop production, was
have a drip irrigation system, fogging system by automatic control. The results of the
plant test showed that yard long beans yielded 1,646 pods with a total weight of 31.41
ke the selling price is between 20-50 baht per kg, the total income is 4,282.58 baht, and
the yield showed no residue. Cucumber yielded 2,231 fruits, total weight 197.71 kg, fruit
size with average length of 12.5 cm, selling price between 12-35 baht per kg, total
income 4,118.73 baht, and the yield showed no residue. In the period from January to
March 2020, the prototype greenhouse for the test of yard long beans and cucumbers
Inside the prototype, the temperature was 28.4 2 °C and the relative humidity was
52.75% RH, which was different from the average temperature outside the GH with an

temperature average was 30.01 °C and an relative humidity average was 50.67%RH.
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Instrument name: GH3 (prototype)

Start time: 29/10/2562 Minimum | Maximum | Mean Limit
17:03:00 value values

End time: 24/12/2562 temperature [°C] 9 46.2 26.59 0.0/70.0
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6:13:00
Measurement channels: 2 relative humidity [9%6RH] 19 95.2 59.78 0.0/100.0
Measured values: 8000
NSIDE
a1l 1.4 Fayagungiuazanutuduimsaneuenlsudou Tanfeu na-sa. 2562
Instrument name: GH (control)
Start time: 29/10/2562 Minimum | Maximum | Mean Limit
17:00:00 value values
End time: 24/12/2562 temperature [°C] 8.5 55.3 28.57 0.0/70.0
6:10:00
Measurement channels: 2 relative humidity [9%6RH] 11.5 97 55.37 0.0/100.0

Measured values: 8000
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M99 1.5 Joyagaumniiuazanududuinslulsuseusuiuu giuseu ua.-da. 2563

Instrument name: GH3 (Prototype)

Start time: 17/1/2563 Minimum | Maximum | Mean Limit
10:54:00 value values
End time: 13/3/2563 temperature [°C] 13.5 51.0 28.42 0.0/70.0
0:04:00
Measurement channels: 2 relative humidity [9%6RH] 13.0 97.6 52.75 | 0.0/100.0
Measured values: 8000
INSIDE
M99l 1.6 Foupgmngiuazanutudinsnouenlsadeu Taaieu ua-fin. 2563
Instrument name: GH (Control)
Start time: 17/1/2563 Minimum | Maximum | Mean Limit
10:45:00 value values
End time: 13/3/2563 temperature [°C] 13.4 53.1 30.01 | 0.0/70.0
23:55:00
Measurement channels: 2 relative humidity [9%RH] 10.3 99.9 50.67 | 0.0/100.0

Measured values: 8000
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Development of Automatic control Water and Fertilizer Management

in Greenhouse
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melulsasoudgnity Usenauie gunsalaiuauam uiduduredansazansy waeseuuaAIuANNIg
ThuwvusaluifEgemsdanm Tnegunsaiauauariududuresmsararsagyimihiigndsan
feodudulunautuiludufvansazaradons seednunssduaududulineiinuendfely
sruumuaunsiiuuusiludadensenatazdetasazarelUliduits veaeusenis
Ugnuasngnuauiug ueinviaud 327 seminsszuumunuiouiisuiuisudRvesnunsns
AI87T T-test NANITNAADY JPUUAIUANTAIINENINE 13.7 lwuRluns idusuaudnan 3.85
RN S1uIuHe/fu 4.83 Mo/ wasimidn/su 243 nfu dndAtinumsnsdianueniug 137
wufluns WRIuAUSRATa 3.70 WwuRiuns S1uauRa/fu 1.96 na/fu waginmiin/fu 280 nfu

AUBIAU FIIAD9INTIAT LT ANULANANNEDH

Abstract

The objective of this study is to research and develop the automatic control
system for Irrigation and Fertilizer. The fertilizer control system will dispense the fertilizer
into the water tank. The Irrigation system control by timer. This test use cucumbers for
planting tests (northern C 327) compared by T-test method. The result of the test shows
the length of cucumber is 13.7 centimeters long, the diameter is 3.85 centimeters long,
1.83 cucumber fruit per cucumber tree, the weight per fruit is 243 grams. Whereas the
farmer method in general give the result of cucumber fruit is 13.7 centimeters long, the

diameter 3.70 centimeters long, 1.96 cucumber fruit per cucumber tree, the weight per
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fruit is 280 grams. In comparison, both methods do not give significant difference result

in statistic.
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farudunsa - srsvenir snnsdiddandusaazganselusinadlusay wievnnnsdiihiien
Hunsmazgaluunadeulansonludadiunay Tasasaulian pH vosiieglutag 6.4 ifielivmng
funssauasazas Tasvnediusuainge — da Juniutlsasvhaunaennafienauaisazas
Tdiu Anssgunsninauansazaeds fu EC-451 Tavgunsainauansavansts axfieuigosin
A1 EC Tudfsnauansazanets uiddlitugaansarasdeduduadunauaulda EC fidoanis 39
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2.4)

A15199 2.1 NAEUAT EC NlATaINauaIsazany

A1 EC fidoanns (mS/cm) | 1 EC fa3eanan 1§ (mS/cm) | @ EC figauiieu (mS/cm)

1.00 1..07 1.05
1.50 1.54 1.56
2.00 2.04 2.02

2.50 2.58 2.57
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wudes 1ualu 25 Tu vaed nslidouie Sanwgs 114.8 wufuns $auaulu 27 Tu

(3197 2) Wensasaiulavests 2 nssuishifianuunnsaneadn
nstiufindoyanananuesnslidevassuuih wagmslieidia wudn fdwauna 1.83

1.96 wa/fu tntin 243 280 n¥u/fu AvueTING 13.7 13.7 Wwufiuns uasdduriugudnans

3.85 3.70 LWURLLIAT AIUEITU (M15197 2.3)

MR 2,12 SnuaizaINaLIINgT NASIYeaLsTUUE waz 9.015dewn

M99 2.2 AnugauazIuluvesnininety 7-28 Tu ndsdreuan

N33175 ALIES (lUALLAST) Twauly
7 AU 14 28 1 73U 14 28 Tu
mﬂﬁﬂamm:wfﬂ 19.5 54.1 115.0 3.13 9.21 25.0
nslidede 20.7 60.6 114.8 3.33 10.48 27.0
T-test ns ns ns ns ns ns

M15199 2.3 WARARYBIAINITENINAARY ALY — AaAl 2563

N3N0 $auwa/du  duidn/du AN iusuAudna
(n3) (URLLAT) (1UALLAT)
nslifemszuUn 1.83 243 13.7 3.85
nslied 1.96 280 13.7 3.70

T-test ns ns ns ns
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