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Applying the modern irrigation integrating with the Internet of Things (loT)

for rice production
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Abstract

Water is one of the importance factors for rice production. Although the farmer in
irrigated area can use irrigation for rice production, the amount of water is not enough for all
irrigated land. Problem-solving by dam construction to contain more water for agriculture is
hard. Therefore, the increase of irrigation efficiency to reduce water use in rice production is
necessary. This study aim to apply the modern irrigation (spray together with weather station,
soil moisture sensor and internet of things; 1oT) in rice production to increase the return of an
investment and irrigation efficiency in the rice field. In this experiment, yield and the return of
an investment of rice cultivar 'Pathum Thani 1' which were grown with modern irrigation, basin
irrigation and wet and dry irrigation were compared. The result showed that yield of rice which

were grown with modern irrigation was higher than that of basin and wet and dry irrigation.

Keywords: Modern Irrigation, Internet of Things, Rice

uNnu
dnduilavenisiedaiivlnvesiisnfianudidybeiladenile AvuAn1sanToaNin
(Seed Germination) aufivn1stasaAula (Growth and Development) Ta9oM9sE8LNT

[

WwiLALlAN19FuaNsU (Vegetative Stage) LLazi:ﬂtmsw%cyLﬁ‘]ﬂ,mmaé\'mmsﬁuﬁuq
(Reproductive Stage) FaiiendadlasnseiuUSununandntasiavaissialasansat19bene
Iunajuﬁ"tyﬁen (Musick et al., 1994; Taiz and Zeiger, 2006; Campbell et al., 2008; Hopkins and
Huner, 2009) asmlsﬁmumsmﬁﬂumJaaamwgﬁmmﬂ“[uqﬂﬁa'«gﬁ’udowa’[ﬁﬁcymmimzmﬂ
falainshanazasuiniIndy lFdanianuwisudsiaduaninuiadanflimansas
Giamiw%fylﬁu‘[mmaﬁﬁ (Environmental Stress) wﬁﬂaﬁuquLLiduﬂﬂﬁaﬁu (Farooq et al., 2009;
Mihara and Singh, 2010, Mastrangelo et al., 2012; Zhao et al., 2017)
Tudsuinalnenwuiiuiind 70% wssiuiiudioudesizn nasaeieguaaneny fusen
Lﬁmmﬁa‘ﬁaLﬁuttwdotwwzﬂgnﬁnﬁd’wﬁm wana il ﬂaﬁgﬁ’uwuﬁtymmmhiLﬁmwammﬂ%mm
vhaatsemuluaaiuiisayszmu Tasowziuiinsinsnshusamananslugegguas Tasiowns
TudffiUsnutdutisanitnusiads @uds) Senmstiihaalszmuluundleeialiiudes
TlwhadsTuuyasn dissnidudsiasanuasasnsailasiumsasaivlaesiziyldvaesin
aeislsfimunistdinuuuviands (Basin Irrigation) Hudansliimadsemuifiusansnmen

setunsdsulgedsz@ndnmnsldiimadsenudieanans i luniswiadndaduieiidndu

88



12" THAICID NATIONAL SYMPOSIUM

¥
av A

RRRETIIEY

[y

mqﬂizaaﬁtﬁaﬂszqnGT[“E"S%‘mﬂﬁﬁwaﬂs:muﬂﬁﬂ‘[m (Modern Irrigation)
Iﬂﬂmamﬂgn‘*ﬁnﬁuﬁ:ﬂnumﬂ 1 WaSsuiUNAHARLAS NARDL LY 9N IUgnd1IfIens
Timalsemuadelng (Wimasenusssuulasunlasseuuyiuas Aadeisalssmunuy
Sanon) sAUASITINEAsLUDLNLE R TaUS A Ngasns T ape e Wi
w3neiaTaanatuludiu geunnd ANNTL AMHENLRS NTTUAaN LasUSIUTINY Wi
fonsliuuuseluifnussuudumesidnrooassnwas (Internet of Things, loT) Mun13Ugn

v
v o 1

TaeASl¥iuuuviiadeuazuuudenaduusia (Wet and Dry Irrigation) tawmunszuylvingn

AlditipauariUssansnw mﬂ'[m”ﬁuv;uw%“wmmﬁﬂﬁﬁasmﬁﬁ [0
2. gpunsaluazisnns
2.1 n'mwwzné"ul,a:nﬁﬁwsmgﬂ

[ 6’

wnzidadaiugiuginauyusii 1 Tasthindadnldnszsaufivhannsanulas
wflubhazomduna 24 99l amiutndnlasidnatuanniusisldssdaduna 1 o
(Funasnusninidedsisitssain 1 Aadwes) wizswdevudidunauluoiamizndd
\iadundeny 20 Yu aausiund felgn (@nen) 5 FusenguaNszezlgnil 25 wuRenAs

2.2 NMTINURUNINARDILATNNTLATUNILLAY

ﬁnmwamaoms’[ﬁﬁﬁ%mw faNSIRSULALIATERUNEN NANRR LATNARDLWNUDDY
Friuguyuentl 1 Tugauidss (naas - waenax) L°Ilmﬁuﬁﬁaﬂizﬂ’luiﬂidﬂﬂiddﬁé’lLL@tﬁ’]?G
$nwusian TapAieeipuluiufivameaaseien pH 4.55, EC 1293 2S/cm, organic matter
(OM) 2.62%, organic carbon (OC) 1.52%, available phosphorus 16.08 ppm LLR: available
nitrogen 56.84 ppm VT’m’ﬁ’J’l\‘]LqumiVlmE\]E]\‘]LLUUE{NmaEm (Completely Randomized Design;
CRD) fidwmaany (treatments) Aadsnsliinuuusingg Taud S5lshuuumayssnmuaieina 53
Trhwwudansauwhs uasdsldhuouriiags dmesseas 3 51 (Replications) ey 1 ulav
NARDIVUIRN 5 X 5 LNAT ﬁ'ﬂm’mg\‘i (Plant Height) ﬁ“ﬁﬁﬁuﬁﬁ’ﬂu (leaf area index: LAI) Feiadag
Plant Canopy Analyzer (Li-Cor model LAI-2200) fisctcuanng wazlSununanan (yield)

221 A8lhuuuratsenuaielnl Wudinsiineasuuutugiiie TayUsano

anudiasmsliissiniuiade MuedssfioTarnaduluiu gumpfl anadu mnaduuas
nasuaaN uazUSaaninu W%Tauﬁv’amuquammnmé’au R ANEY) el Danly
LLazﬁi’oLmﬁ:ﬁummnﬁqoﬁamzuuﬁumaiﬁmmmm‘swﬁ'a (Internet of Things, loT) eWawA
Tae AAIBIAINTINABNRINADS AZAAINTINANEAS MUNILRUNIINERUNBATAERAS

WA 1 S2ULBULABSIATBIRTINGY (Internet of Things, IoT)

89



THAICID

64%

1.56 kPa

0.00 pymol m2s™1

&
-

1.2 km/h
64%

® ab

0 mm.

3
3

1.56 kPa

23
0.00 pmol m2s

& Not [

05:54 / 18:38
()

AN 1 STULBULABSLIATEIETIWRY (Internet of Things, loT) (a) daniimsiaiaanwainid,
(b) MsUSuanwa MAlH NNz aNAUNsaaAsIzRLaasn1sdauanly,
() WAUNALATULTAYHANIIATIIA

022  Alwhuuudenaduuwis Wunsldhiidnsyseslinmailugisnm
fvancan denszdulinnuasddudnuiouss Tasdohluwamsudssunsiihu
YWD waNN1LN&IEn (ﬂdaﬂ‘[ﬁ‘ﬁnmﬂﬁ'}) 2 a%s Ao adeft 1 Tuszazuanne (#1918 30 Tu)
Huan 15 Su asefi 2 Lﬁaﬁntmnnag\‘]qﬂ (#1918 60 ) dunan 15 uaassen i 2

(Available : https://www.facebook.com/weekendfarmernetworks)

Q[0



12" THAICID NATIONAL SYMPOSIUM

dundu 0 10 20 30 40 50 G0 70 80
suzmsiduln — [ mmeee | wmdde |
e — e EnaTrtenen (1suiuRtied
maljiRguaimn -
neRmTuUy oddl 1 e ol 7 T
it >@ ] :
Amzidhiunsanbu sicd aliemnddederpddeluiy
sty * re—>0
w1 et 108 wied 3 P e bdudde
7\

nriamazih
sxfinh 5 1

sAuNAL
AR 15 2.

Facebook Page #muiuvga | s1uriuwee unasdnn Youtube.com/Supersup300

awi 2 madandnuuudsnaduiude

223 F5Wnuuuviaandy unsivindnnlasdeuinlunlasuifsesunuan 10 wufluns

& ' ° = o & A
mﬂﬂﬂq@'ﬂgﬂ (ﬂﬁLLﬂigﬂtﬂﬂﬂqﬁ?un\jﬁzﬂg 10 JUNDUNITLNULNLN)

(a) (b) ()

2 3 (a) ABBnhuuuraUsemuatislny, (o) 35Whwuudenaduus,

(c) ASWiuuuviand

91



THAICID

23 msgua%’nm

+

Tatls gas 16-20-0 Tudmsn 5 Alansw/ls nasgniduiian 10 Ju mnﬁuidﬂa

K} Y

gns 46-0-0 Tudman 5 Alansw/ls Tuszardnuanne masgn 30 M) uaclaiugns 46-0-0

1 a 6

dn31 5 Alandw/ls Wedneny 60 Tu wavniu T&{edun3d (yadwa) dasn 64 Alansu
sols Wadegld 70 Tu ynduaiReseiu 3 dUad
2.4 M3tufinnan1snaand
Tufindoyanandnfiscauanudu 15%
25 MINATEANGNWDA
a 4 aa y .
AATEAANNUUTUTIUNNERRMNUNUVARBILULENAREA (Completely Randomized
Design: CRD) w5auiiisuanauansenadaaie faaluswnss statistical package for the

social science (SPSS) version 22

NARUASINTANANIINARDY

v
v a

nwansRnsIMslidEpISeneg sdensasuiulazesiunirdraiuduyuet 1 woh

4

[

ﬁunﬁﬁnﬂ\lﬁiuﬁﬁmﬁ%“[ﬁﬁwLmumﬂszmuﬂﬁﬂMJﬁmmgomﬂﬁqﬂ LLazﬁgandﬂﬁunﬁﬁnﬁ

v o ¥

Tinshedsug adnilileddwneads laesundrdnflmihuuusadsemuatiolnd wouden

2

saUuRY uazuuwviands BAanngewindy 47329 408.89 uar 381.86 Alansw/ls mmsdy

v Y v '
v A Aa < A

wiliinduiilevansauggugniidriniiiniseneenlugisnsznuiou v ldesndusudu
m&’mﬁaomnam'gzm%‘ﬂmf‘immnqmwgﬁgo p19l3AAIN IINNANINARBIWLIINTLHN
Lmu*’mﬂszmuaﬁﬂ‘imimmimﬁimwwaﬁﬁwﬁmﬁmmnamazm%‘ﬂmﬂmmnqmwgﬁgﬂﬁ
Imswawﬁm*ﬁnﬁ‘iﬁﬁﬂmeaﬂi:muaﬁﬂMJﬁmqoﬁqﬂ LLa:gondwwawﬁmmaaﬁﬁaﬁTﬁﬁﬂmei'm
Fouaruouidonaduudvegrefiludduneads usnaniinailddannadastunan1sfine
‘]Jitﬁ‘l/l%ﬂ’ﬁ/\lﬂ’]‘ﬂ"ffﬁﬁLLatﬂ’]’mﬁNﬁ’M’]\‘]Lﬂiiﬂgﬁﬂuﬂ’ﬁﬂgﬂ"ﬁ’l’mﬂd Kahlown, M., A., A. Raoof,
M. Zubair and W. D. Kemper. 2007) fisneviuin 41iilviinssuuvisuas fiadeimatssmunuy
Anelay (Sprinkler) Tﬁwawﬁmg\‘md'}mﬂﬁﬁﬂmehuil’a 18% orvlafmnysananiildluseuy
maﬂszmuﬂﬁﬂ’imﬁuﬁ‘i’ﬁn'jﬂms’[ﬁﬁﬁzmé"uﬁ pHNNTD R A UN WD FofidendanisTih
WLYNTs 23% uazfidrsnimstiiuuudensduwis 9% lasusnannidlunistwing
wuuzaUseuaTs g woudonaduniie uazwuuvinads Sawvindu 1028 1127 waz 1337

gnmﬁr"imm/li ANRIGU (M 4) waziipvhaUSinunandnildnSouiuudnssiuse

==



12" THAICID NATIONAL SYMPOSIUM

YSanaumsidnuuusingg wudmsiid 1 gnunafes (aua) Tussuumsiihuuuzsdssmu

a A

adelnilinandngegn laadnsnamssninwysnuwananildsaysununisléianmsiiuuy
BatsemuaTy vy wuudanaauULTEY LAaLLUUVINGS HANVINAU 0.46 0.36 LAY 0.24 NN/ALN.

ansdy  Metimafinaninvasdnflihuuussdssmusdsnifiegendinmsihiuuuviads

C%

waznvuipnaduuisiu onaiedudissannsldduuusadssnuaieviinaidgungd

2IMA WATAWIIRITELEUN (Vapor Pressure Deficit; VPD) UStanunsswniiAnanad lagansneu

v
v o v 1

289 [6] WuitgunpienAnazAnssfivasipin luudasdradfliindiessuununes

(Sprinkler) A@eniuUaef i 1eiafu (Surface Irrigation) aeneiitud A eada deann

2

a o

nM3AnEzed [10] nuigaumpismauasAusaiessmeniinasaUiinunaninvasinnafiug

Taifun lopgumpiiuasAusfivismengeliuinaininaninana

a5 1 walihuwuusalsemuadsnd woudsnaduuwie uazuwuuviinds sansasaivle

YDIFUNEN ATBTNUNRI U LazUSHIUNAKNAR

Aanaany WanAn (nn./13)
matkizadssmusdieln 47329 a
nstnuuu T snaduwis 408.89 b
msluuLYiand 381.86 b
F-test *
cv 6.889

* UANFANBE NN EIAUNNERANTEAUANNITDNU 95%
Awmdauiu Idauuanssiunvadfilawsauiisuanadslaeds DMRT
N52AUANNITDNY 95%

a3



THAICID

'd ™
1600 0.66 o _— 0.7
I eE eyl
——Erquhifld
1400 0.58
1337 06
4
5 1200 0.5
. 05 _
2 -4-;
E 1000 z
- 04
3 &
e 800 3z
£ =
2 03 ”5
2
= sl
- 02
‘g 400
.
<
200 £
0 | } 0
msldheasenuaiglm  mshhhwuo@enaduw mslihuuuvida
o J

JUM 4 uRANARARABUSIUMS I (Mn/ava) way USinanihild @un/ls)

Q4



12" THAICID NATIONAL SYMPOSIUM

LNHI5D19DY

[1] Campbell, N. A, J. B. Reece and L. G. Mitchell. 2008. Biology, 8th ed. Addison Wesley

Longmann, Inc. California.

[2] Farooq, M., A. Wahid, N. Kobayashi, D. Fujita and S. M. A. Basra. 2009. Plant Drought
Stress: Effects, Mechanisms and Management, pp. 153-188. In Lichtfouse, E., M.
Navarrete, P. Debaeke, V. Souchere and C. Alberola, eds. Sustainable

Agriculture. EDP Sciences, France.

[3] Hopkins, W. G. and N. P. A. Huner. 2009. Introduction to Plant Physiology. 4th Edition.

John Wiley & Sons, Inc., New Jersey.

[4] Kahlown, M., A., A. Raoof, M. Zubair and W. D. Kemper. 2007. Water use efficiency and
economic feasibility of growing rice and wheat with sprinkler irrigation in the

Indus Basin of Pakistan. Agriculture Water Management 87: 292-298.

[5] Liu, H. and Y. Kang. 2006. Effect of sprinkler irrigation on microclimate in the winter wheat

field in the North China Plain. Agricultural Water Manage: 84-91

[6] Mastrangelo, A. M., E. Mazzucotelli, D. Guerra, P. D. Vita and L. Cattivelli. 2012. Improvement
of drought resistance in crops: from conventional breeding to genomic
selection, pp 225-259. In Venkateswarlu, B., Shanker, A. K., Shanker, C. and
Maheswari, M., eds. Crop Stress and its Management: Perspectives and

Strategies. Springer, New York.

[7] Mihara, A. K. and V. P. Singh. 2010. A review of dropght concepts. Journal of Hydrology
391: 202-216.

[8] Musick, J. T., O. R. Jones, A. Stewart and D. A. Dusek. Water-yield relationships for irrigated

and dryland wheat in the U.S. Southern plains. Agronomy Journal 86: 980-986.

[9] Rashid, M. A., M. N. andersen, B. Wollenweber, X. Zhang and J. E. Olesen. 2018. Acclimation
to higher VPD and temperature minimized negative effects on assimilation and

grain yield of wheat. Agricultural and Forest Meteorology 248: 119-129.

[10] Taiz, L. and E. Zeiger. 2006. Plant Physiology. 4th Edition. Sinauer Associates, Inc.,

Sunderland.

a5



THAICID

[11] Zhao, H., Z. Xu, J. Zhao and W. Huang. 2017. A drought rarity and evapotranspiration-
based index as a suitable agricultural drought indicator. Ecological Indicators

82: 530-538.

[12] Available : https:.//www.facebook.com/WeekendFarmerNetworks.

96



