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ABSTRACT

This research has 3 objectives including to study the conditions and drought
problems which affecting the water management system for agricultural Monthong
durian in Chanthaburi, to study the concept design and experiment the water
management system of durian garden, and to assess the concept design of the water
management system for durian garden. This research divided into three phases of
research. First, data collection was conducted by entering the area for the survey
and interviewing sample groups of farmers from 10 districts. The sample group
consisted of five farmers from each district, constituting 50 farmers. Second, the
design and experiment process of water management system were explained as
follows; 1) study the information from interviewing data, concept design of water
management systems for agriculture in durian garden and other agricultural area,
water management model, problems and solutions of water management system, 2)
study and design the water management systems in durian garden using focus group
discussion from Young Smart Farmer Chanthaburi club, 3) the experts qualified three
concept designs and choose the best design, and 4) create the chosen water
management system model and evaluate using comparative measurement criteria
against the original model. Third, surveying the satisfaction of farmers using
descriptive characteristics of the data, the average percentage, and the standard
deviation. The results of this research are summarized as follows.

First, the interviewing results found the design and installation of water
management system problems such as the difficulty of choosing the water system
which suitable for each area, the pipe size and motor size or water pump, as well as
the technique of installation of water systems. Although most farmers are lack of this
knowledge, but also learning from other experiences farmers or experience by
themselves. The agricultural water management system is very important. Whether

the farmer lacks water system knowledge, it will increase many costs and overuse



the water. It can be suggested that the water management systems in agricultural
should be managed easily with technology, which gives water economically and
precisely so that farmers can know when to apply the water. More water resources
should be reserved. The water irrigation system can be accessible to all gardens.
Using a few workers as possible and manage enough water to cope with the changing
climate in the future.

Second, data analysis of three concept design models of the water management
system, the results found that the first model is the best choice for durian garden
with an average of 4.37 and a standard deviation of 0.48. The experts suggested that
in an area of 10 raises, the number of sluice gate is suitable, but the main pipe
should be resized from 2 inches to 3 inches to increase the flow rate of the tide. In
another way, the farmer should install the main pipe near the pump and uses a large
pipe and reduces the size of the pipe to increase the pressure and the flow rate of
the tide.

Third, the results of the farmer’s satisfaction on the design of the agricultural
water management system in the durian garden found that the average of
satisfaction (X)) is 3.90 and with the standard deviation of 0.19. The overall

satisfaction results are very satisfied.

Keywords : Development, pattern, water management system for agriculture,

Monthong durian, Chanthaburi
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MnaanzTusenidvanieBuiingggvum vlwormenuafudutiszesdu qdauagag
WPRUNG AN UDIUNTIAN éaquﬁfeu%L‘%uéfnLwiLﬁaumﬁmmﬁmﬁaquwmm

2.1.3 mMsunATaLarUEYINg

n1sUnAsas wusn1sunaseseanilu 10 810 76 d1ua 728 Wity 33 yuvu
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2.1.4 #0UNTAlRNLATEERR

HansuanasITmindunys s 91A1UseaT (GPP) U 2555 fiyariviniu 100,901
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U
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wage udsmaduiihlunissmassifieifiuyadundusoin dafuinduauldiusuly
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USELLANSHUBRLALNISHUTIR (@1UU M)
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wuiluns Suwmdnvessaindelasusvanm 255 Alanfu dnvagsunsadusunsstonau
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Ni3ouiideinermansin Duio Zibenthinus Murr. 1Juldinaunfoustluied

'
=Y

Bombacaceae ¥ “niseu” Tunmwlneg Isndwinnanditunisuanguaydulaiidedn “g
Bou” Fanand1in “g3” uladn “wun” seandudosuvandu “yaiSeu” uay “vEou”
Tuitgn TuawdanquisendeniGeuin “durian” mandsswosnwivaiguazdulaiide fivly
ana Durio fieguszanm 27 wiia duduiavesfivanatoginizvofiies Faiogma
Ay JuDBNTBIATUANVSHANY WasnnmeumtovamiinivUseinadulafide doynlnvenslud
Useinane Tuedisngfueanidesls wu Bulafile uiluaisawiaiy WaUTud wuade
warlne luswudis 27 sfievesana Durio Tiftes 6 wlawihtuiineuTuuszmuld tne
Wi3eu Durio Zibenthinus Mur. 1Hunisuiidanudfgmaasugianianluiiagdy
asnzdinisugnludenisfdusgnaunsvate @swy, 2551) Usswialneduuvasiugnssy
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YERUGAUETINYIR nugnuatdudiuauLan (?lguwﬂuaﬁmuﬁaﬂﬁ]ﬁ;ﬂ’u W (2498), U
gy (2500), #35y wazAny (2529), S¥Q1 (2542), AINT wagAmy (2547) uag AINT wavAue
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whenaidi ve1u wWasnanunsaaenaenld usreudaen dsesunnuesddu Asduuanain
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(@ &nwarlundeuduiinludes (dicotyledonous) Tuiuluifieraduiu
(simple, altemate) AueU 15-20 WUAWAT N9 5-7.5 WwuAmaT Aasuuueesluiseu
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A151991 2.15 N1SLE8NTUIALET AN VDIV DU (Lateral)

8NN3 Srunudulsinnfigelulayisuuusyuiamae
Ugoutise NoNd 16 U, V99D 20 wul. V9N 25 U,
NGl IYYLITWINFUNAT) SLYLTERINAUUAT) ITYLIENINAUNAT)
Y4.)
2 3 4516|782 |3|4|5|6|7|8|2|3|4|5|6]|7)|8
35 21201 (111441 |32 (2|2|2|2|2|4]4|3]|3]3|3]|3
3 81615 4131916421092 |8]|5]3]1]0
50 1116|111 (111 (22|21 |1 11 |3|3|3|2|2|2|2
8 41312 116 (311198 |7|6]9]4,0|8|6|5]|4
70 111221111119 1921|1111 (1 |3|2|2|2|2|2]|1
4 11010 118|654 3|31 |7(4]2]1]0]29
90 ty1tjy1y978}8|7(1j1|1|1y1 112221111
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2 0 8|54 (3121|153 |19 |8]|T7T]|6
120 119 Ty7|16 (611 (111|992t 11111
0 51312110 219|716 |5|4]3
150 °o(8 | 76|66 5|1 ]1]19]98 8|1 |1 |1 ]1]1|1]1
31110 917151413 2]1
200 716 |5(5(54 (411987 |7T|6]6 1 1]1]1]1|1]9
0 51312111010
250 6554444987666 |51 ]1]1]1]9|8]38
31210160
300 515 (41443 |3|8|7|6|6|5|5|5|1]|1,9|8|8]|7]|T7
210

LT
1. SammsUdesiisedy mneisduautisiexdasnisusesidetu wu 1 Wi/ Way
120 Ans/vy. AndusnsinisUdestiviodiu = 1x120 = 120 ans/y. vi5e 2 Fa/fu Way 70
ans/vu. AmdusnsnisUdestindedu = 2x70 = 140 ans/wudluddalunisaelildan
Tn&ifies 1wy 140 Ans/ou. Ieumdalufiuannd fe 150 dns/aaidusiy

2. usauiidosnisdmsuritien (wseiuldann) anmsgiu 2.0 113 (20 wes)

3. fvuslissdugdefidntuansluieurusfuashesmeiulsifu sz 2 wes

4. mamsvieuwvusasTieglussdudeatuvdolndifestumnian Sdudufliesiused
AR UUTEUNN 1 LURS

5. ﬂlﬂ‘ﬁﬁ’]‘lﬁuﬂiumiwLﬂuLLuWI’Nﬂﬁ'ﬂ‘]wh‘ifu §mnnusazsrerlagiininninfimnualunis
Hordailiinaluldusiiivdesantseienslvaliadnaueiu

NFBE1IVONNENSNTTIET - BoNLUUELYL
wuwavionuws Fuduriedd (LOPE) vilglaeldinised 3 Ineiivayamualiife

- figlsT 6 du luwunfiaznevienaus

- STUTUNTTIINGY 8 LUAT
MNATT 2.15 Rrsaundisnsaliised 120 ans/au.num

- fhazliviofid 16 uu. Aszerugn 8 was axldfuduliilalaia 6 du

- fhagldvieid 20 uu. Aszerugn 8 wims axldAudulsilalihu 9 du

- thazldvieRd 25 uu. NiszerUgn 8 wes aldrudulilalaifu 13 du

Pnuwuudarulddsuldlugianuevieusudaziduey 6 Audeiaadonldviond
gu1n 16w duviousus egdlsmuunndaviefisuasdesiovuin 16 u.o1amdosniuui
fnsrzanlvyldvuadings 20 ua. fwndoruin 16 uu ldeneradenldveususuuin 20
ULLUNU VLA 16 L.

1.6.2 aunvisluu/vMegeslunlas
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violuu (MeUsesu) wazviedeslundasdrulngidenltvienignsond (HDPE) N1
A Y Aa ] & a a ay oy
Summnammm'1waafl,waﬂmiwwmimﬂﬂwammmLamﬂth (AU 1.5 lwns/Aund) Feing
mumﬁm{]mm LU meumammamm shodldiuitiusauannty Iﬁjﬂwaau%mawuwsa
teLmesINTuLay mumimumu Anundelniluas ﬂ'}szjam,l,szmmiaiﬂmmmu AN51991
2.16 Wunsidenvunaviefidimnzaunudnsnsinasaiagldndnnisdanani

A1519%1 2.16 NNSLADNIUIAYIDNID

vaviefiis (i) §ns1mslvannniign usafui g deuns/
(@nUIARLINT/Y.) S¥UyANEIVe 100 1uAS)
3/4 1.2 4
1 2.5 4
15 7 4
2 13 4
25 20 5}
3 30 3
a4 a5 2
5 70 1.5
6 100 15

1.6.3 89NLUUNIDLIU
AINAIDYVDUNEATNIINEY : WIVUIANDLUU
viowusunselunisdaiiaiay 1 Usegin daseuaguitui 72 au lagldiiidayss

e

miwmiﬂaaam 120 am/w
sthuviowusinaiumszda 1 Usenu = 72 A x 120 805/,
= 8,640 8n5/vu. U520 9 aU.4./TL.
a I Y g vaaa = Yo ) | a
ARINANTIN 2.18 Wuhbdiigaue 1.5 93 arsldsuaisednsnsivalaladiiu 7
AUI/TY. DVIBLIUADITUNITE 9 AU.L./TU.39A09dnMaUUe 2 T2 F9SUN1SLOnNIINIT A
1909 13 au.u/%1. azsaanliviavuialanIninlawmsiaazwnaiuaI sy

MGOERY

D¢ ©

1.6.4 inauaviegeglulual

viegeslunvandunefiunesnanvieluu ﬁﬂiz@ﬂhwﬂL%’%Lﬂauﬁaf\haﬁﬁ
Tdriuveuusisiaidu dndlugjagliviediaviofts madensuaieiitusgiunsiunisy
Snsnslwamunisnsdi 2.18

MNFeE e NNEASNTIIEY : auaviodesluulas

mﬂﬁé’ﬂmmﬁaﬂmmmﬁaﬁﬁua@jﬁ‘uﬂWs%JUmizé’mwmﬂﬁamumswﬁ 2.18
FeazifiuimdsinuensenannvielufivieuruanigainesiLuvieuuuueneananyiodes
i 6 upn usazuarTviousuILEneBNINViedeEAILUY 1 1Eu wavduans 1 1y viedesas
Udosthoongvieurususazunuiuszazqsilinisiunisednanisivaanaseugdiu fay
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pradenldvievuindnasauanuiuiuazdisUssudaavislaunuiagldvunlugauin
Weawalimsiiu 2 vnaumsigasgeenlunisieriendininiensenatnvisuuiussauiuas
wiavieoenidu 2 ¥a9

29430 : Sumszanhliiousus 3 WIuIN LAY 3 UOINAATNEHIE TIUTORTLS
12 1y
Fausuniszdad = viourus 12 W x 6 Fu/idu x 120 Ans
= 8,640 an/T3.
= 8.64 aU.L./T.
nensaTl 2.18 Benvunavie 2 H1 Fesuniszinldie 12 ava/au. uarldusznin
WA 2 i whaware
Ysfiaes : azfosdonuininanndnuilsnun (1.5 §o) uazaesdaliiduviofiogtas
AR UDINLENITaVNA Fanuinsuniszdaiilivienus 3 un anvhege (Savieutu 6
)
Feusuntayas = viourus 6 1&u x 6 FuAdu x 120 n/au sosu
= 4,320 &n5/T4.
= 4.32 au.al./9.

NAN5197 2,18 1Eenaunavie 1.5 1 Feunisyiilane 7 av . dauden
PUAENALB MR (15 1) Aszezramilsvasmiuenianuald uaauuidnlalaamls
VPABIANAUETUIED 2 17 (SIuVeUYLS 4 1) udEATINsEAIIALA LA 0V
viewua 1.5 davideoly veassanaunitasld

asU : denviatos 2 wuIn Fausniiueneenanviewuldvuiavie 2 th sudieuun
15 17 SzeemeuInasaImiaesnueviodet

17 mwwmmm‘%mquﬁﬂ (Huth)
Tmsmuuavuinduansuianasdasy Ju 2 97 wienuauiansei
sowedidutly 2 useh Wusu ndnnsfigniesazdesszyaussnuzvesiufiddyedietion 2
Usgns Ao
(1) Sasanisluadidesnis (Q) uaw
(2) ussdurhdeanis (H)
MnfegennEnsnsTet : waual
PN 2.96 awnsavnvunvesulawad
1) gms1nsiua (Q)
Tiadsay 1 Tou fvhdieth 72 du Fuaz 120 das/v.
Fausnsnsinavesszuu (Q) = 72x 120 = 8,640 805/
o 10 Wesidus sundu = 8,640 x 1.10 = 9,500 AnS/v.
= 9.5 aU.a./9uU. Uszun 10 au.u./vu.
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2) WS9AUSIUYBITTUU (H)
UNANNAUS1NaDTABINITHIINU15-20 LUAT ANUSUNITASEYUINAD

Benussuldnuvedilavianaes dnfosnindaznsraneili widusezidenduiisns
10 avu.u./7a. Suserund 1520 was wirtuuswiudldouihitasanass 1520 wasiy
Suazdsihundehidauinassfegvisandululnaldlids 10 au/eu. srudesnis lag
Unddesldussduiiinnnin 15-20 s iilefaziilevaiseussiunn (gade) seninadumad
dhadadidluvio éaizazlﬂamwﬂﬁaQLﬁaLLiaé’qufyLﬁaLﬂ‘jaqmﬂmieiafﬂ%ul,ﬁul,t,az?iuqﬁqﬁ

useuteLaTessy UL (H) Wunasuwessensimundsoldil

(1) usesudideamsiivhaneth (wsesuldan) = 15 wns
(fan : fvuarinasn 15-20 WS 15 W dmduresyszanalsiiu 100 L@y, 20
WAT §UTUNDILAL 100 LIAT)

(2) wasuitgydeluroutusuagviesesanussundiudas = 3 wns
(7 : Fvuadinasn)

(3) LLiaﬁuﬁq@Lﬁalquﬂﬁaiﬁwaq i Fesle 1dundu nseni = 3 WA
(fan : Frvuadninaen 3-5 wes : 3 wWes dmsurteenaUssanalliiiu 100 Wes waz 5 WA
duiuviatiu 100 Luns)

@) wssiutgnydeluviowuaniufdsuilnadan = Idnnisdman 04

A5 30)

(i : Aruan 9neaedl 2.18 tesranfieganuindviowu 2 §1 anideusedu 4 was so
seEvANET D 100 WRs fetiy dvermuszeranduisuilnadian 50 was andousedy
= 4 1./100 LW&5 x 50 WIAS = 2 LK)

1%
=1

(5) i%ﬁUﬁﬁmgﬂmﬂ%m5@ﬂi$@5’]ﬁ@§j§x‘]?}ﬂ - 0 wns (nsaliduiusv)
(6) mmqqmﬂaaﬁﬁqmm%u = 2 LR
(Faseduiheaaniiudsnnfiuisseindusile)
LU IRUeIsEUY (H) = Wunasmwesde (1) 8 (6)
= 15+3+3+2+0+2
= 25 e
Fensdnwse 1020% = 25 x 1.10 (den1sanwse 10%)
= 27.5 AT WI0UTTUI0 28 LUAT
Frudendudl Q = 10 au/aw. 7 H liidesnin 28 wns

MERINAIIMLAEATIIEe UL TR TetuTne

1) udsrusunumetly seyUiunand (Q) uazusedu (H) Aidoenns Suanay
ldondufitaussousfisdosnsli drdunuedulidBosSman (Q) uazussdu (H)
limstemsrzinnudssiiaglduiinm (Q) uazussiu (H) ldasafufisdosnisld vinls
doildfedlatudniuly wiedudesmisuvielihudardnildnudeanisutalng
Auly
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2) 3197 xx wansvn i mesles wiavtulau luiaden Tl 3 wa @

wiell 1 1 uay 3 wia 2900 seU/UnT 50 Hz nih 27-28)

NANT197 0 Q = 10 au.u./v4.

U IR32-160 C 161 H = 25.6 w1 touniniidesnns 28 wns

$U IR32- 160B I H = 30.7 3. iunIfidesns 28 wasidnios

Fadongudl Feflvuin 3 useh Suuuldla 1 wia 220 Taad aeuanunislifiwudn
uewed 3 usuh MWnssuaUszana 13-17 wonul$ fwuneiivmesfivefinds vunm 15 wenuus
aunsasula

MW 2.81 uanstugui

1.8 MsideniA3asnseni

\nwasnsaneauuenitlisndudeddiriansoniunseisasuidnls us
winasefumsifoavudsefiuiniensesuunsliosnasdold Fefivelianlisounsy
Bentiesnisusendniurnsosiudldussnuaosinsuasdsiigasuiada Bedldauey
rosguatsUnftnasyuuuinAy el laeliihds wisudeutumsamu
wpsnsasudiilondlsiiuasieiifanis fanvnsnsdofadulaosimiouazamuniolsl

1.8.1 ¥fina3oensosii

i3psnsesiiivansuuy wuulalraumngdmsuindiiingeunn nsesmsne
g dwiunisnsesiifioyniafiazideadnldiussuuimen veuuzihiszuulmied
To8aysaafliaTeanTealuUALUATY (@n31) (A7 2.98) Seuuufad (A i 2.99) uuy
m%LLﬂiﬂi’]ﬂ’]Qﬂﬂ’jﬂLLGi‘U’i%?WI%ﬂ’]Wﬂ’]‘ﬁﬂ‘i@xﬁ)%ﬁaﬂﬂjﬂLﬁaﬂﬁ]ﬁﬂﬁﬂﬁiﬂiaﬂLVi’ﬁjj’u WANSDIREN
Fudnvarnsosiifuaziiaiuinaesnisnsese
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AN 2.82 NTDILUUAZLAT

AN 2.83 N5095EN

1.8.2 suumﬂ%'aqmaﬁw
NUARPEDNLATDINTDIL] amwmﬂmwﬂsmgLﬂuamsﬁmﬂwawmmw
ldnsosae QWWLLWUmuﬁQUWﬂ’J’mﬁﬂﬂiﬂﬁ]uLW@J:LHﬂ‘U‘u Ffaduaussouseiosnsesazanadlunis
onadosnsestn ddntuadosnsasindienuanniond 60% vesdnsnisinagean L
nspsRaivuade 1.5t ssyidnsanisivagean 15 ava/vu. Wneaaudivhauléad
8n91N15M8geaR Wi (60/100) x 15 = 9 a4/,
ADINTaINAERN
- flRdonlivarseianunrumanzay o un % 7 auils 3 12 Tasawno
enauazBenld daus 223,500 luasou
- WamnnTanidiraumumugsidaaansanunussasiaiiuaz Jodnlngild
Tunsinens naesaunumuse¥idgansililodn wasnsinnuroaedosdnsluiiud
- agmntunshanuazeanar U135
- annsaidsuldnsesldfuuuian wasnzunseaumiaa
- geyduusaruioy



110

AN5197 2.17 ldnsesdmanain AMIAD TlMaanNakuufan wuUanIy wazhuuawAULad

U dveen | vinanh | fuuseu | vugamad | fuilunisnses (ms)
/() | asan (au. GGl NG
3./41.)
3/4" 20 %~ 3 8 60 110 -
17-5” 2517 7 8 60 170 200
1%7-S” a0 1 %” 15 8 60 340 460
2°T 50 27 25 8 60 465 790
2”TS 50 2”7 25 8 60 700 1185
37T 80 3” 50 8 60 700 1185

3/47-17

14

11/2”

a U 1 [ = s
AN 2.84 HIDENLARNFIABNEATDINTDIUN

NFIBYNVDUNEATNTINGY : MIUINLATDINTDIUT
SEUUAININA0819UoRI IME 10 aU./%4. @1UNSALENVUINNTDIREAN LRI
nyesRadvuIn 1.5 13 : Adnsinisinagegaainuanaiden 15 au.a./vu. Yeening

1

2" (anfilan)

fioan1s 10 ava/vu. Wild nsesdadoun 2 i1 e1dnsnsivagagaainuannidon 25
AUL/P. 1INNITIFEINTT 10 AU/,

1.8.3 vuINANAELBEAlUNITNTOY

fnanfiauTanaoiunenearseyhdldsnsdieduwinla azdosldiados
nseehfidmvasseaiila widulvgazlsifitoyaven defienaazlindninamiviilinm
dasmslvarfesnindszanas 70 Ans/vu. 580 (Nozzle) azidnlviszyldldnsosdaridany
aziden 120 MESH (130 lumsew) 18nsnsivadszana 70 Ans/a. Tulufeyldan
azSonldnsosngduduauin 80 MESH (200 Tuasew)
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Auto backwash sand filter

AN 2.85 NTBILUUNTDMIETINTBLAaLIDuAmLNEEMSUITUULINEA

2. msdanstifvene asstaUSunaniuasnanlsi
2.1 Yl
nsUsefiudBunailierasitldnans I usisriewarasainienisauaaniy
FoamsivesifisuananissemeueinIninnisseieein (Pan Evaporation) (Al
2.86) sl imwanidgadesineununsudnsuaaldd

AMNA 2.86 DIATANITILLEVDIUN
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USautd il (Gns) = AINIT5LMENn (U3.) x WUANSING (AN919.619)

(%
a

MY AUNATEELIENINAU 4 LUAT TITNUNNTINUUTZUIU 12 M1510U05 0

o A

damittulelapuluud 2 Yu Sinssene 2 Suflduendu 5 aSuuay 6 . &
Fosmslinluadell Usinahitdedfeswhiu (5+6) uu. X 12 ms1aiaes = 132 ans

2.2 tmumseunsiierliilussazade

nsmunnistih (delsdodlid) vlivansds udlunsufoRinunsnsannse
inlgime

- fwamsliilagliseunsnislithad W yn 2 Yu vie nn 3 u (sruuliuuy
fiflavsunans vietmen ldmsiiseunsmslmingu 3 )

- #33ms9tanrntuludu wu msgansantannuiu vieldirdesiio Tausads
autusuumudlefives (Tensiometer)

wudlefines (Tensiometen) iWuvieldtimuinussuin 4 - 6 nu sonseiUizies
fnnguiiliiisudioonls ivlussdumamniivuiuiy SAuwiahsdueenluvilvinnely
(G (‘ﬁgﬂ‘ﬂm) Jugeginae Futafaviven wu luiudnvasduiunsedwdutvensedu
4eyeuInIA 20-60 LYURUIS wangIRuwtaliin e dndufuwmileassdugaynyinie 40-60
wuursivhnnstii

M 2.87 13einAnuruLuuugledives (Tensiometer) dwsuldimuanisiiin @
wauzil Tensiometer Inswamadludioslneudvinlisiagnasunn iuaieadle
Mgylvgnaulmhivlalaglddeamguvieldanudnusiiiosegiaumien

2.3 N3nT1RaeUM It ukasUneshw

uamfmmiaamwuuasLﬁaﬂLLUULLassumquﬂsaiﬁmmzamﬁamwﬁumnaau
MsvhuesEuUIEtInavaunsavnliiinisUaeeiildainaueuariussans amlunns
Tiwdeld fasiesldnaasussnuannlunsasivaevlundacudifuassdy fee
nsarnaeunsldaunasthgadnwilasd
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AWl 2.88 mmamLLuuaLﬂi I¥rilunaseungusassusalinsaitlanarluaudsssugsule
i

2.3.1 Muuagnnsindaiagien

Tnsaniiashdeigndeiels i ArliBes Saviethuuiueds
lisuaseglusumisidmiudiimanssngeonuonuoniansin Hudy

2.3.2 magadutashide

nsgasiurestteinBAntuanefiinninisiendeutununnni
Peniviesruy dedetuiilaiduiiazldfuiuastetesninfisy desdinsldiniesnsosi
wngaLaydhamazemiadeiiigndu (inlé) finisdsldnsnouluvie viedain
Anuaze1nnsluszuumedinaed wu ldrassuniansaudusanvguoinisansiu Jusu

2.3.3 inenznauluvioluu/visuaus

Wahdrevielnedeliinslialafiazdnilelidaruusauazussduluinan
walardaihmazennelusie msdesnatosyn 2 dUnm

2.3.4 Msaevie/desie/gUunsal

n13$%uvesiieenuenszuuiluatvnligaidsdiuaz o dunals
UsyAvsamnisliinanas nsfesannsint @wedt) aztaelimsunsdeunlassng
nsluafiiallarnifu Wy Inadesasninfuenamnefnisgasuniendningnu/dn &1
ammmﬂmmﬂLﬂuﬂﬂwmammaLLmﬂi:}ﬁnwﬁ,mﬂwaaamﬂﬂivuumﬂﬁuu

235 n3radeuLAsesguih

n1adeuuTIfuLazSasnslnadiszuuliinduinsfniiAaraiunse
nsvaeuldindnsnisinaasundaslunnifnandesedisls dasinislvaitosasens
ieananiveunniafiegldfiunseludiuiiuedliiu sasnislunafitesaseaideauiain
nseaduresiidiet @desdrwharuarendieisnendsihnuunivieldasadidae
&9) vierafsUnfvesszuuguin

wipsguinlildldaumareiiou enafivyidlsaunsaglufivioundlried

wpndwesssuuguin onaflaausiuiuduvdedamdns Adld fivdh Fuaauldannsoga
hldiarain visesunaatesguihanagnagnoudvaumulaild dudululforafueiosnu
dlusvernandundussey e wu vgmﬁauimaLa‘wwLﬂ%‘laﬂquﬁwﬁ%’ﬁﬂ%‘mwéﬁuﬁuﬁwé’a a1
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FUNATIANTIOULVBUATOIFULIAAY LU T IMIBLTIRUAIaImT e UTIa Ll ladasy
Tinsramameg wu nsdnuseniedevnevesluinluniosguin WWuduy

i 2.89 nisiasaduilamnasgiulagegalnaunaiuiniige

2.3.6 p31dRULATBINTEIN

Unfiagdosnanldnseanidrafuafansniuegfuanuanysnvestididng
vesfitestumsiuiiuasuilifauiu Fuhlidseenldine nounismgndreiiluszeren
mstsudneneeniitedesfiunsduivesnyneudesilidnsesnanldnsesladuin

2.8 19NASHAZIUILNNYIVDY

u1ann gisued Ans 23namsede (2553) 1dinsideiieAnunguuuunis
wUsUsuvesanmgiionnia uaztlady anwglisneiinanssnusionswdanSouly
Jandadunyd Weaveuuzuwimdlunmsudymmansenuiiiaty samisauansalu
nssasiunasyium Anwlaeldnisideidenann iudeyanedsnisdunivalidedinlungu
inwnsnsguanmiseulumdndunys 50 au waznsaunungulugiiinumnsns 7 au uwag
AV39A0Ral 2 AU Usznauiumsinsendeyaanimaieinidluesn Jaatu wageuian ves
Fadndunys 53 70 T (1980S-2040S)

nan1sANwINUIY luneissuisinuan (20005) ¥laveinnuuUsUsIuYesanIN
niiona ldud 1ade Souds waztivhu atunnd wifienuguusafuusdianglun
fiufl uardinansznudonisdandou duthfovesanmuanden Tdui gumnl Arwdu
s uazUTuanieu AliuangalutasingeluuiastuneunisiaminisvesSeu f
dwmansznudenandnnissutuienu Tasenglutuneunisiminisesnnen nsfinua
MsANsYeINa MIAUIAYY LazAuNYRINAKER dmTuluiliunisiasundasanin
nfioneluaunan 3 nenssunt (2020s-2040s) dieiFeuifisufunessui (2010s) wuis
pungiigeanads gamgimanads wasUiinaninusused Suldufulu 054 ¢, 0.57

¢, 37.61 mm. MUANPU FIUAIUTUFUNNS AR WALITUIWTUNHUANT LU IHLAAAY WINHU
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Sewar 0.14 war 1.3 U audwu geudinansenusanisnaniey tusulSunauay
AuAMHARER TINTen1TsEUInTedlsaTnuaslauifiasdifiutuniiludlagi

Torausuurlumsuiusuariosy ileanauidemefiAsiuainnisdsuulases
anmgienie Tuszozdu Tnemsisenuneluladnsnanimlg wildlunisdans luszes
nAN uazsrezen lasnsiesgiftotinunniiuil AuengandmivlgnnSeuneld
Foulumsiwasuulasnionnalusuian

vug) Jud, Infdnuwal uz, Wdens LWadnda, AIWs 13nan1sede Lazdaan
= v o Aav A = ) a a v
A3 (2553) laN159381309  N15ANEINITIANTTEIUNTHULUUKANRNEIUNDAANT LY
a151adluNSHAANITIUAMAIN TIRQUITEAANRNMUITEUUNTRARYLSEUMEN1TIANIT
ausuunauNaulagaan sitasal NVNano ULNUANAIMIGATYENY ALTuNITITeT
fa o = v =l v a 1 = U =
AUEIIENYAIUAUNYST (TeaznIuiu) seninapaugatny 2550 - fugneu 2553 laeding
Fan1saruniseuLuvannisidansiadisneny 3 nssuisseuiisuiunisidansiad 100%
WUINITIANITAINITEULUUAANTT AN TATnINNTTNAEN 2 (aensldansiadl 50% + ans
555uANY ATy ay191307) waenssuasn 3 @anisldansiadl 50% + as5ITUYANHER
a A ° a a A a P X%
ndunsd EM) ansainlldlumsudanisauamuainlaenissudanineuauysaian,
IIURE/AY, USinamandn/au, Usunamands/ls wasusuiumnandaiiinum1mienisnain
Tdumnaneiumeaifinunssudsn 1 (Msldarsall 100%) nenssuisy 1, 2 way 3 dAu
auysalAude 73.90, 72.20 uar 73.01% Y943 uIUAUTVAA Td1UNa/AuRRY 14, 12
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LANNTANNN
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M19199 4.14 LaniARfuwarALDEAUUNIRTIIUVDITEAUAILAN VDI TV aY
AnsaAadl (N = 12)

F18MIN15UsE (FUWUUT 3) X S.D. sEAUAINARLIAL

LyamueanUsenaunan

1.1 §nwazssnetnaneth 4.33 0.47 WALNZAUNN
1.2 mmqwawiaf?}”’qﬁ’nm&msJﬁw 4.33 0.47 LANNZAUUIN
1.3 YUIAVIBUVLS 4.67 0.47 mmzaumnﬁqm
1.4 punvieUsesnulasialsesnuges 4.33 0.47 LANNZENUIN
1.5 S2u¥9TeniNgvioTeeUsesnu 3.33 0.47 WiNNzanUIunans
1.6 szEEisTwinagisneni 4.00 0.81 LANNZENLIN
1.7 Gummsuaﬁm%ﬁquﬁﬂ 4.33 0.47 PURUIZAUUN
1.8 %uﬁ@ﬁ@@@%@dm%@d@mﬁ’l a.67 0.47 mmgaumnﬁqm
1.9 ﬁuumviaaiwmaqm%"aqqufw 4.00 0.81 LWANNZENLN
1.10 umasii 4.33 0.47 LANNZENUIN
37U 4.23 0.53 PUUNZAUUN

2. 1199Ue9AUSENBUTBY

2.1 @UsEnouTeIve 4.33 0.47 LANNZENLN
2.2 fidaviedwisneih 4.33 0.47 LANNZENUIN
2.3 mﬁmwﬂizgﬁw 2.67 0.47 WizauUIuNag
2.4 msiEenldiAdesnseni 4.33 0.47 LALNZENNN
25 madenidgunsaidmsuraglunisliii 4.67 0.47 Iz AN TR
374 4.06 0.47 LANNZENUN
Andgs (E‘LJLL‘U‘U‘?{ 3) 4.14 0.50 WAz ENNIn

1NM9199 4.14 nansUszfiusEAUANUAATINTE ST I RAZEVTIAMAINUI JULUY
713 fl61 (X = a.14) @1 (S.D. = 0.50) wan1sUssifiupaudniiiu Inanmsmegluszau

LANNZANNN
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NIINT 4.12, 4.13 uay 4.14 wansUsziluvestidevguazimsinandiludiu
399015052993 0UsTlIuAMUARTuLUUS Tl ATunISeRnLUULITe 3 wuU Taeansau
NIAUBIAUTENBUEN gULLUUﬁ 1 fanuwngauinn neden (X = 4 37) A1 (S.D. = 0.48)
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1.1 &nwaethineindienn NHANITIATIENTBYA NUT gﬂu:uuﬁ 1,2,3 Ay
wnzaun Taedaadowintu 4.33
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1.2 AUgeUeWiBRsndet1dnell NKANTTIATIERTeYA WUl JULUUT 1,2,3
P a d' Y
fanuwmnganun lagllaademiinu 4.33

1.3 Yu1AvIaIUY MNHANTIATIERVBYA WU ULUUT 1,2,3 Taumangauyin
= a P Lo
ign lnedAnadewiriu 4.67

1.4 Yu1nvieUsysuuarialTesIuges INNANITIATIERTaYA Nud1 JURUUT
1,2,3 fianuwmngaunn lnellaafewiiu 4.33

1.5 S28195ENinaoTeUsEsu MNRANITIATIEYIToYa WUl JULUUT 1 uag 2
fanuwnnzaunn loedanadewindu 4.33 waggduuun 3 danumanzaudiunais el
ALadewiiy 3.33

1.6 388¥1195ENINTigneun MeanTIeTgideya wudl JULUU 1 Ay
wingauun Wnelianedemiiiu 4.33 wagildiuuil 2,3 dauminzanun lnelianage
Wiy 4.00

1.7 9u1AU0uAT09guUl1 INNANITIATIEYeaYa wud1 JUkuLN 1,23 fiAny
winganun nedidadewiniu 4.33

1.8 vunvieaATaNATRIEULN MNHANITIATIEATRYE Wud1 SULUUT 1,2,3 AW

d‘ S dl 1 U

Wigainiian lnedanagewiiu 4.67

1.9 uIni8dNgveAToIgUYY INNANITIATIEYUEYR WU JUMULUN 1,23 §
ANNWIINEaNnN lngdenadewiniu 4.00

2.0 uvaen NHANTIATIETRNA WUl JULULT 1,2,3 Sauwminzauunn laedl
ALadewiU 4.33

NIAUBIAUTENBUTDY

2.1 dwUsznauvesie MNNANITILATIZRYRYE WU gULLUU‘ﬁ 1,2,3 A1
wnzaun Tnedaadowintu 4.33

22 fidaviedsidien INHANTITIATIEN VYA WU gULLU‘Uﬁ 1,2,3 {1
wnzaLEn Taedaedowitu 4.33

2.3 maé’mwﬁizaﬂfﬂ NNANTIATIEVTOYA WU gﬂu:uuﬁ 1 4ANUANZELNN
TnefiAadewindu 4.33 sUuuui 2 fianumnzaunn Tasfldadewindy 4.00 wazguuuy
7 3 faumnzaudiunans Tnefinedewindu 2.67

2.4 mitﬁaﬂiﬁi’fm'%"aaﬂsaqﬁwmnwamﬁmwﬁsﬁaa@ WU E‘ULL‘U‘UﬁI 1,2,3 dAu
wanzauun tnefiAedminiu 4.33

2.5 madenldgunsaidmiutaglunslith mnuansinsgidoya nui sUkuui
firnumnyaunniian nedauadsity 4.67
namTAaszideyannuAnulazdaisusuusiuBuvesienvguasinsinugdl

gﬂwuuﬁ 1

- Tunsneszuvtauediud 10 19 msdaneussgihiinrumnyay udluduves
vieuszsruenainisveeiinain 27 Tduwuin 37 L‘Vd\ll’e]Lﬁmﬁmﬁmﬂﬂa‘u@ﬂﬂi%LLﬁﬁ’]ﬁM’]ﬂ“ﬁu
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wilalumaimumeainues uay gavniinunsnslnednlngidienaufinngidymizes
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- 3susrosBulgnifuiiinuauszana 10 13 Ssldnmaivieyansiiuiinuiy
vuaitufivhnisUgnandsudiulngfvuiatszanm 10 15 wasflnruiouvgnluszes 8xs
s Feagldsunuduneu 25 du/ls Hufldulngdufisuund Lififiugs vioudensene
warldfasefnifuissiiay Susfesdseduirhaaiiarguldinit 2 waslugguds fu
dawenadosguiiliszuulainnssuaadu 220 v aureiines 15 uenuuuiesnnndtu
uarsvznafiannsaufoRauliiluures fuasUszana 6 $alus msUszanmnisanna
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- 132 anslagUszana fszevnaideslrmiudaslouusvanm 1 $alus/Toundennrdmiu
Mslviih nMseenuuLvior Aoy sasinseleu 50 @ x 120 Ans/¥4. = 6,000 3n5/
s, wieUszanal 6 aua v, Insdenldviowuauin 2 91 Faduianisenisdeainléann
p1319dnsagU vueiesguinidenliuawmoslniivuin 3 wsash wouldlaih 1 ia
nsvudluiinadu 220 Thad wazldnseualniiiuseanm 13 - 17 wenuu$ 1adeansesindndy
nsosfjuiiufunsevioimungnoudenldouin 2 i aunsadenldldfuvuiard wuaniu
LT UUUALAULAE s‘ﬁqmﬂmsﬂszLﬁummﬁmﬁugﬂu:uumﬁmmsszuuﬁwLﬁamﬁmwmﬁ
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STM32F4-DISCOVERY =
Solenoid valve Drive
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= a I8% a a a v Y
M19197 4.15 Han1TinTenveyanisussilulseansamnisidauresguuuunisdanis
FEUUUANNISINYATVRIEIUYSEUNLOUNDI UM InTUNYS

M INITUTEIEUY sULUULHY §1JLL‘U‘UI‘V13J UELNG)
1.M9AueIAUsENaURaN
1.1 dnwneshianerndne vty faneni ffishineth AoUTule
1.2 Arwigevasviensiiagngthdneth 30/50/90 wa. 30 @,
1.3 UUIAVIDUULS %" %"
1.4 vunvioUsesnulasvinlszsnutes 27-3” 27
1.5 930198 MINvioT99UTEs U 4 - 8 LUng 4 1ung
1.6 SzpwesEwingssneth 2 — 10 LAg 2 LUAS
1.7 quinveaadosguin wawaslnih 3 HP | weweslnd 3 HP
1.8 muwmﬁa@maqm%‘aqguﬁﬂ 27- 3" 2”
1.9 yuiaviedngueunisguth 27 -3 27
1.10 umaaih aszinUsesnanu aszinUsynay
2.1199UBIAUTENBUTEN
2.1 dwsenouravie Laidl- WANFVINT IR
2.2 fidariedwtsneih laig- i
2.3 M3dmnsUszin st lofueeands | deauiuuse
2.4 msidenldindainseni - YPUIR 27 WUUREN
25 maderldgunsaidmsuraslunsliii -Lail- sruuliinglfR | dlesusudss

2NN 4.59 nMsneaessruvUsEguuulgiuesanailiin
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AN 4.62 NISNAADITLUUNSIAUMUUDRLULR (10T)

Kaset Inmouation

Sostem Start....

AN 4.63 N15VNUVBITZUUNISILLUUSALULTR (10T)
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4.3 namsAengidoyansussfiuvanudaifusuuuunsdanisszuutiionisinuns
YIEIUYFHUNNDUNDI TN TATUNYS

431 HamsiengiteyanuAaiureinduie snanunsnsfislionisoenuuy
susuumsdansssuuiiiienainensvesauySeuneunasludmindunyd Taglduuy
Usgifluninsna@iuan (Rating Scale) wuuUseiluwdunvulssanumuvaeendu 5 sgou
Tnefmuaaluudazssdu feil
4.50 - 5.00 Mg fAnumsnzausnTig
3.50 - 4.49 Muea AAIULEANLIN
2.50 - 3.49 vianena danumangauiiunans
1.50 - 2.49 visngds danuvanvautioy

1.00 - 1.49 nyngds danuwsnzautosan

M13197 4.16  UaAAIARAE kayANTEULLIATFIUYBISEAUAIIUARAUTDINGUAID €19
inwRsnsidsaniseenuuusdiuunsIansssuudiiienisineas (N = 10)

18A715A5USTIY X S.D. SEAUANLARLTIY
1.M99UBIAUTENBUNAN
1.1 dnwawvhinethaneh 3.50 0.52 LANNZAUUIN
1.2 Argevesieravadisthsnen 4.00 0.00 WINZ AN
1.3 YUIAVIDUULS 4.00 0.00 PUUNTEUUN
1.4 vunvieUsesulasvinlszonuges 3.60 0.51 LANNZENUIN
1.5 S2ue9TeMINgYIoT09Usesu 3.60 0.51 LANNZENUIN
1.6 szaEIsEwineasneni 4.00 0.00 LANNZAULIN
1.7 ?Jummaﬁm%ﬂquﬁﬂ 4.00 0.00 PUUNZAUUN
1.8 GUU”IfﬂVi‘a@J(ﬂEUENLﬂ%"ENQ‘Uﬁ’I 4.00 0.00 PUUNTEUUN
1.9 suumviaﬁhwaqm%iadquﬁw 4.00 0.00 LWANNZENUNN
1.10 umasih 4.50 0.52 mmzammﬂﬁ'qm
374 3.92 0.20 PURUNZAUUN

2. 1199UB9AUTENBUTDY

2.1 d1uliznouTeivio 4.00 0.00 LA ZEUNA
2.2 #Baviodatagneth 4.00 0.00 LA ZEUNA
2.3 mﬁmwﬂizgﬁw 3.70 0.48 LALNZELLN
2.4 Mmadenldipiensani 3.70 0.48 ALNZEULN
2.5 madenlFgunsaldmiutaelunislii 4.00 0.00 WgaNNN
39U 3.88 0.19 ALNEENNNN

Aadesu 3.90 0.19 LANNZAUNN

NA15799 4.16 Han15UssLTUTEAUAUARAILTBINGNFI9 81N EATNINTRBN1T0BNIUY
sULuUNsIANITsTULT L ioNTSInERsUI A1 (X = 3.90) A1 (S.D. = 0.19) man13Ussidiu

AUAnIY Inennsineglusedu wngauun
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fofinnsmundunetemunsoaUnansinneidoyaldded

NI UBIAUTZNDUNEAN

1.1 §nwarnineingie NNUANTIATIRTeYE WU danuwisizauun laed
Aadewiiiu (X = 3.50) A1 (S.D. = 0.52)

1.2 mmqwawias?’fqﬁaaiwﬁfﬁahmfﬁ PNNANTIATINTBYE WU AAnsivnza
innlaefidnadewiiiu (X = 4.00) A1 (S.D. = 0.00)

1.3 YUIAYRLULY INHANITIATIZYITOLA WUT fiaumnzauunnlaedaaeds
whitu (X = 4.00) A (S.D. = 0.00)

1.4 vunaviedseaukasioUsesIugas NHaNITIRTIEivaya wudl dany
wnganannlaefiaadewiiu (X = 3 60) A1 (S.D. = 0.51)

1.5 S2ULMI95eNINMI09UsEEIU NKANISIASIZINTBUA WU TANULANNZEL

4
WnledAnadewintu (X = 3.60) A1 (S.D. = 0.51)

1.6 S8 esEiai et MnRaNTIATEioya nud1 Seuwnzaunnlag
fienaBewiiu (X = 4.00) A1 (S.D. = 0.00)

1.7 ruinmasiaiosguin nsan1sinsigideya wu Sanuomngaumnlaed
AnaBewiniu (X = 4.00) A1 (S.D. = 0.00)

1.8 sunaviegavesaiasguLh TNHaNTTIATEitaYA WU stz
TnedAnadewintu (X = a.o) @ (S.D. = 0.00)

1.9 sueviedeveAiasguin nnamsliaTeiteya wudn Seumzannn
Tnefidnadsmiafu (X = 4.00) A1 (S.D. = 0.00)

20 W1 KA TIATIERdeya nuT nrmmngauniniigalasfidiade

wiiiu (X = 4.50) A1 (S.D. = 0.52)

NIAUBIAUTZNBUTDY

2.1 @uUsEnauredrie MNRANITIATIERTRNA Uil Tanumuivauuiniaed
Anadewiiu (X = 4.00) A1 (S.D. = 0.00)

22 fidavioRastagnetin IINHANITIATIENTBYA WU dauwagauuiniaed
Anadewiiu (X = 4.00) A1 (S.D. = 0.00)

23 msdnadsegdn nmanITieTgiteya wudt Saanumanzanuinlaed
Aadewintu (X = 370) A1 (S.D. = 0.48)

2.4 ﬂmﬁaﬂﬂl,%’m%aqmmﬁ’mﬂmaﬂﬁ%meﬁ%’aaﬂa WU UANUULNZELNNLAYE
Aadewindu (X = 370) A1 (S.D. = 0.48)

2.5 mdenldgunsaldwmsutiglunisividl annran1siasgideya wuin A
wingausnnlaediaadewintu (X = 4.00) A1 (S.D. = 0.00)
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5.2 8AUTENANNTINY
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5.1 a5Unan133dy

5.1.1 agunanisiasizideyanisinwaninuaztgumssudmusluofina s
Hagdu AfinansznudanisdanisiniiemainunslunissdaySeuluimindunys
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Suthsdenainaseuads inumsnsifuilunsvhasundeusousd 1 - 2 uUas auiniiud
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ﬂ']‘wﬁ 2-9 Solenoid Valve

PIN DEFINITION

DEVKIT

GPI016 ]—I\H wake |

-

LASH

GPIO®
GPI0Z2 H

:

3.3v

GND

GPIO14 H5CLK

QIEIBIEIEE )

GPIO12 HMISO

5]
HEEE :
:
=

=
=
=
0
=
-]

HSPI/SPT

"]
"
=

(oo
e e B

oo o e )
e o )

T )

HRERE

SYSTEM TXD@
GND GND

DO(GPIO16) can only be used as gpio read/write, no interrupt supported, no pwm/i2c/ow supported.

AW 2-10 Node MCU pin definition
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AT 2-11 TURDUNITUAAINALAZ ATV

Code Arduino

#include

<AuthClient.h>
#include <MicroGear.h>
#include <MQTTClient.h>
#include <SHA1.h>
#include <Arduino.h>
#include <ESP8266WiFi.h>
#include <EEPROM.h>
#include <MicroGear.h>

#include <string.h>

const char* ssid = "WIFI_SSID";
const char* password = "WIFI_KEY";
#tdefine APPID "APPID"
#define GEARKEY "APPKEY"

#tdefine GEARSECRET "APPSECRET"

#define SCOPE .

WiFiClient client;

AuthClient *authclient;

int timer = 0;

MicroGear microgear(client);

byte sensorInterrupt = 5; // @ = digital pin 2
byte sensorPin = D1;

int sensorValue ;

// The hall-effect flow sensor outputs approximately 4.5 pulses
second per

// litre/minute of flow.

float calibrationFactor = 4.5;

volatile byte pulseCount;

float flowRate;

unsigned int flowMillilitres;

unsigned long totalMillilitres;

unsigned long oldTime;

char Mode[128]="A" ;
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per
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char Order[128]="F" ;
int X=30 ;
int Y=500 ;
void onMsghandler(char *topic, uint8_t* msg, unsigned int msglen) {
Serial.print("Incoming message --> ");
digitalWrite(2,1);
delay(100);
digitalWrite(2,0);
delay(100);
digitalWrite(2,1);
delay(100);
digitalWrite(2,0);
delay(100);

/ /d&yanalal

msg[msglen] = "'\@';
if (msg[o] == 'S'){
msg += 1;
X=my_str2int((char *) msg);
Serial.println(X);

}
if (msg[e] == 'Q"){
msg += 1;

Y=my_str2int((char *) msg);
Serial.println(Y);

if (strcmp((char *)msg,"A")==0||strcmp((char *)msg,"M")==0){
strcpy(Mode, (char *)msg);}
else{strcpy(Order, (char *)msg);
}

Serial.println((char *)msg);
}
int my_str2int(const char *s)
{
int res = 9;
while (*s) {
res *= 10;
res += *s++ - '0';
}

return res;



}

void onFoundgear(char *attribute, uint8_t* msg,
{
Serial.print("Found new member --> ");
for (int i=0; i<msglen; i++)
Serial.print((char)msg[i]);
Serial.println();
}
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unsigned int msglen)

void onLostgear(char *attribute, uint8_t* msg, unsigned int msglen) {

Serial.print("Lost member --> ");
for (int i=0; i<msglen; i++)
Serial.print((char)msg[i]);
Serial.println();
}

void onConnected(char *attribute, uint8_t* msg,
{
Serial.println("Connected to NETPIE...");
microgear.setName("Autowater_Arduino");
}
void pulseCounter()
{
// Increment the pulse counter
pulseCount++;
}
void setup() {
/* Event listener */
microgear.on(MESSAGE,onMsghandler);
microgear.on(PRESENT,onFoundgear);
microgear.on(ABSENT,onLostgear);
microgear.on(CONNECTED,onConnected);
Serial.begin(115200);
pinMode (16,0UTPUT);
pinMode (4, OUTPUT);
pinMode (@, OUTPUT);
pinMode (2, OUTPUT);
pinMode(sensorPin, INPUT);
digitalWrite(sensorPin, HIGH);

Serial.println("Starting...");
if (WiFi.begin(ssid, password)) {
while (WiFi.status() != WL_CONNECTED) {
delay(500);
Serial.print(".");
}
Serial.println("WiFi connected");

Serial.println("IP address: ");

unsigned int msglen)
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Serial.println(WiFi.localIP());

//uncomment the line below if you want to reset token -->
//microgear.resetToken();
microgear.init(GEARKEY,GEARSECRET,SCOPE);
microgear.connect(APPID);

}
pulseCount
flowRate =
flowMilliLitres
totalMillilitres
oldTime = 0;

sensorValue = analogRead(A9);

attachInterrupt(sensorInterrupt, pulseCounter, FALLING);
}
void loop() {

sensorValue = analogRead(A®);
int sensorValue2 = (100-(sensorValue)*100.0/1024.0);

if (microgear.connected()) {
Serial.println("connected");

microgear.loop();

Serial.println("Publish...");

if (strcmp(Mode, "A")==0){
Serial.print("Analog: ");
Serial.println(sensorValue);
Serial.print("Moisture of Soil: ");
Serial.print(sensorValue2);
Serial.println(" %");

if (sensorValue2<X)
{
digitalWrite(16,LO0W);
digitalWrite(4,1);
digitalWrite(0,0);
Serial.println("Status: On\t");
microgear.chat("Autowater_HTML5","Status= ON");

else

digitalWrite(16,HIGH);

digitalWrite(4,0);

digitalWrite(0,1);

Serial.println("Status: Off\t");
microgear.chat("Autowater_ HTML5","Status= OFF");
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if( totalMilliLitres >=Y)
{
digitalWrite(16,HIGH);
digitalWrite(4,0);
digitalWrite(0,1);
Serial.println("Status: Off\t");
microgear.chat("Autowater_ HTML5","Status= OFF");

totalMillilitres=0;
delay(20000);

if((millis() - oldTime) > 1000)
{

detachInterrupt(sensorInterrupt);

flowRate = ((1000.0 / (millis() - oldTime)) * pulseCount) /
calibrationFactor;

0ldTime = millis();

flowMillilitres = (flowRate / 60) * 1000;

totalMillilLitres += flowMillilLitres;

unsigned int frac;

// Determine the fractional part. The 10 multiplier gives us 1
decimal place.

frac = (flowRate - int(flowRate)) * 10;

// Print the number of litres flowed in this second

Serial.print("Current Liquid Flowing: "); // Output
separator

Serial.print(flowMillilLitres);

Serial.println("mL/Sec");

// Print the cumulative total of litres flowed since starting

Serial.print("Output Liquid Quantity: "); // Output
separator

Serial.print(totalMillilLitres);

Serial.println("mL");

Serial.println("");

// Reset the pulse counter so we can start incrementing again

pulseCount = 0;

// Enable the interrupt again now that we've finished sending
output
attachInterrupt(sensorInterrupt, pulseCounter, FALLING);
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}
delay(1000);}

else {
if (strcmp(Order,"N")==0){
digitalWrite(16,L0W);
digitalWrite(4,1);
digitalWrite(o,0);
Serial.println("Status: On\t");
microgear.chat("Autowater_HTML5","Status= ON"); }
else{
digitalWrite(16,HIGH);
digitalWrite(4,0);
digitalWrite(0,1);
Serial.println("Status: Off\t");
microgear.chat("Autowater HTML5","Status= OFF");

}

unsigned int frac;

// Determine the fractional part. The 10 multiplier gives us 1
decimal place.
frac = (flowRate - int(flowRate)) *
10;detachInterrupt(sensorInterrupt);
flowRate = ((1000.0 / (millis() - oldTime)) * pulseCount) /
calibrationFactor;
oldTime = millis();

flowMillilLitres = (flowRate / 60) * 1000;

pulseCount = 0;
attachInterrupt(sensorInterrupt, pulseCounter, FALLING);
totalMillilLitres += flowMillilLitres;
char msg[128];
char msgl[128];
char msg2[128];
sprintf(msg, "%d,", (int)flowMillilLitres);
sprintf(msgl, "%d,",
(int)totalMillilLitres);
sprintf(msg2, "%d", (int)sensorValue2);
strcat(msg,msgl);
strcat(msg,msg2);
microgear.chat("Autowater_HTML5", msg);
microgear.chat("Autowater_HTML5",
"Connected");
delay(1000);}



else {

Serial.println("connection lost, reconnect...");
if (timer >= 5000) {

microgear.connect(APPID);

timer = 0;

}

else timer += 100;

Code HTML5

<script
src="../microgear.js"

></script>

<script>

data;

data;

const APPKEY = "APPKEY";

const APPSECRET = "APPSECRET";

const APPID = "APPID";

var microgear = Microgear.create({
gearkey: APPKEY,
gearsecret: APPSECRET

1
microgear.on('message',function(topic,data)
{
v
(data=="Status= ON"||data=="Status= OFF"){
document.getElementById("data4").innerHTML =
}else if
(data=="Connected"){
document.getElementById("data").innerHTML =
Jelse{

non

var split_msg = data.split(",");
var a = parseInt(split _msg[0]);
document.getElementById("datal").innerHTML

"Flowing: "+a+" mL/Sec";

"Quantity:

"Humidity: "+c+

non

var split_msg = data.split(",");
var b = parseInt(split _msg[1]);
document.getElementById("data2").innerHTML

+b+" mL" ;

var c¢ = parseInt(split_msg[2]);;
document.getElementById("data3").innerHTML

n no oo/,
°
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}
1)

microgear.on('connected', function() {
microgear.setname( 'Autowater_HTML5'");
document.getElementById("data").innerHTML =

"Now I am connected with netpie...";

1
microgear.on('present', function(event) {
console.log(event);
1
microgear.on('absent', function(event) {
console.log(event);
1)
microgear.resettoken();
microgear.connect(APPID);
</script>
<html>
<meta charset="utf-8">
<body background="black.jpg">
<center><font color="#FFFAFA"> <div
id="data">__  </div>

<font color="Gold"> <div

id="datal">__  </div></font>

<font color="Cyan"> «<div
id="data2">__ </div></font>

<font color="Green"> <div
id="data3">__  </div></font>

<font color="red"> <div
id="data4">___ </div></font>

<br><input type="button" value="Auto mode"
onclick="Auto()"style="background-color:#00BFFF">
<input type="button" value="Manual mode"
onclick="Manual()"style="background-color:#00BFFF">

<br><br><input type="button" value="ON" onclick="ON()"
id="on" style="background-color:#00FF00">

<input type="button" value="OFF"

onclick="OFF()" id="off" style="background-color:#FF4500">

<div id="AA">
<font color="#0OFF00">Moisture of Soil:(%)<br></font>
<input maxlength=2 type="text" name="moisture" id="moisture"
onchange="moisture()"style="background-
color:#FFE4E1"onKeyUp="if(isNaN(this.value)){ alert('njanldsuay
wivdun' ) this.value='";}">

<br>
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<font color="#FF4500">Water Quantity:(mL)<br></font>
<input maxlength=4 type="text" name="quantity" id="quantity"
onchange="quantity()"style="background-
color:#FFE4E1"onKeyUp="if(isNaN(this.value)){ alert('nsanldiuay
sinfum' )3 this.value='';3}">
<br><br>
</div>
</body>
</html>
<script>
function Manual(){

document.getElementById('AA").style.visibility

= 'hidden';
document.getElementById('on').style.visibility
= 'visible';
document.getElementById('off').style.visibility
= 'visible';
microgear.chat("Autowater_Arduino","M");
42

function Auto(){
document.getElementById('AA').style.visibility

= 'visible';
document.getElementById('on').style.visibility
= 'hidden’;
document.getElementById('off').style.visibility
= 'hidden’;
microgear.chat("Autowater_Arduino","A");
¥

function ON(){
microgear.chat("Autowater_Arduino","N");

}function OFF(){
microgear.chat("Autowater_Arduino","F");

}

function moisture(){

alert("Done");

microgear.chat("Autowater_Arduino","S"+document.getElem

entById('moisture').value);

}
function quantity(){

alert("Done");
microgear.chat("Autowater_Arduino","Q"+document.getElem

entById('quantity').value);
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}

document.getElementById('on').style.visibility
= 'hidden';

document.getElementById('off').style.visibility
= 'hidden';

document.getElementById('AA').style.visibility
= 'hidden';
</script >

fian : http://iotautowatering.blogspot.com/2016/06/project-iot-hardware-engineer-

sensor.html


http://iotautowatering.blogspot.com/2016/06/project-iot-hardware-engineer-sensor.html
http://iotautowatering.blogspot.com/2016/06/project-iot-hardware-engineer-sensor.html
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ABSTRACT

This research is study and development with participatory action research (PAR).
The objective is studied on the agricultural water management system in durian production,
Chanthaburi province. The data were collected using area survey and interviews farmers
from 10 districts. The total of 50 durian farmers, five from each district, has been chosen to
interview. All 10 districts include Tha Mai, Na Yai Am, Kao Khitchakut, Khlung, Makham,
Kaeng Hang Maeo, Pong Nam Ron, Soi Dao, Laem Sing, and MueangChanthaburi.
Descriptive analysis was used to describe the results of the interview. The statistical data
were analyzed by using percentage. The results can be explained in two articles; water
resources and agricultural water management system, and irrigation data. Most farmers have
a water resource within the durian garden with a good water quality. The amount of water
for agriculture is sufficient. Watering system in durian garden is mostly use sprinkler, others
still used soaker hose. In a week, durian farmers water for 1 — 4 times to every day when
during the durian growth up. Water durations are from 30 minutes to 1 hour up to the
climate. Durian farmer were watered at the dawn to all day long depend on the objective
such as fertilizer or young tree. Durian watering will start from September to May in the next
year.

Keywords: agricultural water management system, durian

INTRODUCTION

Chanthaburi has the potential to produce and export agricultural products, especially durian.
Current production situation in agriculture, durian provides a stable income for farmers and
is an important export product and brings more income every year due to the demand of
foreign markets. Chanthaburi has the most durian plantation area in Thailand with the area of
192,591 rai and 242,686 tons of durian in 2014. (Office of Agricultural Economics, 2016)

Nowadays the expansion of area for durian cultivation is increasing every year due to the
high price. Many farmers began to change their own areas to create durian gardens. Durian
plantation needs large amount of water at the time of yield to accelerate growth and create
durian flesh. The design of water management systems that used during drought are
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important issues for durian cultivation, especially the increasing of climate change. Durian
plantation obtains with both quantity and quality under the break-even point is the important
thing that farmers should be aware of.

From mention above, the researcher has a concept to study the water management system for
agriculture in durian production in Chanthaburi province. The data obtained from the study
will develop water management system for agricultural production of durian in Chanthaburi
province for the highest efficiency.

Research Question: How are the patterns and methods of agricultural water management
system for durian production in Chanthaburi province?

Objective: To study the agricultural water management system in durian garden,
Chanthaburi province.

Research Methodology: Research and development with participatory action research
(PAR)

Research Instruments: Surveying and interviews with agricultural water management
system

Qualitative Data Collecting
1. Research process
1) Study and synthesize theory and literature reviews
2) Create and experiment the instrumentation
3) Survey and interview the water management system of durian farmers
2. Collecting data
1) Surveying and interviewing durian farmers from all 10 districts. Five
durian farmers were chosen for each district including Tha Mai, Na Yai Am, Kao
Khitchakut, Khlung, Makham, Kaeng Hang Maeo, Pong Nam Ron, Soi Dao, Laem Sing, and
Mueang Chanthaburi district.
2) Analyzed the data for designing agricultural water management system

Data Analysis

The data were collected from field survey and durian farmer interviewing. Descriptive
analysis was used to describe the results of the interview.The statistical data were analyzed
by percentage of data.

Result: Surveying and interview durian farmers as the topics following;

Part 1 Data analysis of water resources and agricultural water management system

1.1 Type of water storage: basin 50%, pond 16.7%, and public canals 11.9%

1.2 Quality of water sources: good quality 36.8%, medium quality15.8%, and poor
quality 5.3%

1.3 The amount of water: sufficient 90.5%, insufficient 9.5%

1.4 Watering system: mostly used sprinkler, others used soaker hoses

1.5 Frequency of watering durian in a week: three times 40.5%, 2 times 33.3%, and
one time 11.9%
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1.6 Watering durian tree (from 30 minutes — 5 hours depend on the climate);
30minutes 35.7%, 60 minutes 33.3%, and45 minutes 23.8%

1.7 Watering time: at the dawn 61.9%, evening 20.1%, and watering depend on
climate and the objective 18%

1.8 Duration of watering durian tree from September to May in the next year: period
from January until harvest 13.2%, from December to April 10.5%, and from May until
harvest 7.9%

1.9 Most of durian farmers are managing water when durian flowers bloom until
harvest. For example, one to two hours for stimulated budding, 30 to 45 minutes for flower
budding stage, reduce the time (20 to 30 minutes) when flowers bloom, and increase again
(45 to 60 minutes) durian grow up and harvest.

1.10 After the durian harvest was finished, most of durian farmer still water durian
tree. They are pruning leaves to reduce the loss of water in durian tree and nourish with bio-
fertilizer. From May to November, rainy seasons, is not necessary to water. And from
November to December, they will water durian tree again for stimulate budding.

1.11 Problems in agricultural water management system are insufficient water, power
outage, water supply, quality of water, capacity of pump, oil price, and power supply during
a day.

Part 2 Data analysis on irrigation and watering
2.1 The farmers installed the water supply pipe which the height of the sprinkler head
(measured from the surface): including 30, 50, and 90 centimeters.
2.2 Type of sprinkler: mini sprinkler 20.8%, rotor sprinkler 16.6%, and fixed spray
sprinkler 8.42%
2.3 Flow rate of water divided by type of sprinkler: durian farmers have no
information
2.4 Flow rate of water from sprinkler: durian farmers have no information
2.5 Size of pipe which connect with sprinkler: % inch 36.4%, ' inch 24.4%, and
1 inch 9%
2.6 Size of main pipe: 2 inch 34.4%, 3 inch 28.8%, and 4 inch 21.8%
2.7 Size of branch pipe: 2 inch 50%, % inch 33.3, and 3 inch 6.6%
2.8 Distance between main and sub pipe: 8 meters 11.1%, 5 meters 5.6%, and 4 meters
5.6%
2.9 Distance between sprinklers: 2 meters 30.4%, 3 meters 26%, and 10 meters 8.7%
2.10 Time of watering: 60 minutes 25.8%, 40 minutes 22.6%, and 30 minutes 9.7%
2.11 Frequency of watering per a day: one time 43.3%, two times 23.3%, and three
times 20.01%
2.12 To decide watering durian trees, farmers observe: durian leaves, humidity of
soil, and climate at the garden
2.13 Problems of watering: broken pipe, clogged sprinkler
2.14 Capacity of pump: 2 horsepower upwards for electric pump and use diesel or
gasoline engines for no electricity area (should be using more power pump for
slope area)
2.15 Size of suction hose in pump: 3 inch 36.55%, 2.5 inch 16.7%, and 2 inch
13.32%
2.16 Size of pipeline: 3 inch 33%, 4 inch 23.31%, and 2.5 inch 16.62%
2.17 Surface level in the pond or puddle: average on 2, 3, 4, 5, 8 to 10 meters.
2.18 Problems of pump: broken suction hose (caused by leaves), power outage, under
voltage, branch pipe and sprinkler head broken
2.19 Durian farmers cannot give information about plantation, main and sub pipe
position, and pump position because all pipes already buried.
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2.20 The water management system in future should be easy to handle with
technology. It can save water effectively. There should be more water storage.
Irrigation water system accesses to every garden.

Figure 1 Surveying and interviewing durian farmers

Conclusion and Discussion

The agricultural water management system for durian production mostly use basin for
storage sufficient water in rainy season. Durian farmers claimed that the water quality is
good (from their experience) but have no any knowledge about the water quality such as pH
of water. Watering system mostly used sprinklers but some farmers still used soaker hoses.
Within a week, most farmers water durian trees from 1 to 4 times to every day in durian
growing stage. Watering durian trees take from 30 minutes - 5 hours according to weather
conditions. Watering starts from the dawn until evening depends on weather and objective
such as fertilizer, and new growth tree. Watering season starts from September to May in the
next year which divided by stage of durian (durian flower bloom to harvest). Frequency of
watering is more frequently until beginning of rainy season. For example, watering for 1 to 2
hours until flower budding, and then durian has about fist on size, reduced the time to 30
minutes. After the durian harvest has been finished, farmers are not only still water durian
trees but also pruning leaves to reduce water loss and fertilized. Durian farmers arrange their
watering system according to knowledge from their ancestors or hearsay from generations.
There is no exactly pattern of watering system because of condition of area, weather, and
layout of garden. Most old farmers do not know the durian agricultural knowledge correctly.
Therefore, the durian information should spread knowledge to everyone.
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ABSTRACT

The research aims to study on conditions and drought of water management in durian
garden, Chanthaburi province using Participatory Action Research (PAR). The data were
collected using area survey and interviews farmers from 10 districts. The total of 50 durian
farmers, five from each district, has been chosen to interview. All 10 districts include Tha
Mai, Na Yai Am, Kao Khitchakut, Khlung, Makham, Kaeng Hang Maeo, Pong Nam Ron,
Soi Dao, Laem Sing, and MueangChanthaburi. Analyzed information was using description
and statistic in percentage. The result can be divided in 4 parts; general information of durian
farmers, data of durian garden, field data analysis of durian planting, and data analysis of
drought impact to agricultural water management systems. The result shows that the water
management system in future should be easy to handle with technology. It can save water
effectively. There should be more water storage. Irrigation water system accesses to every
garden. The good management of water should be the way to settle with climate change.

Keywords: drought, water management system, durian

INTRODUCTION

Thailand is one of the major durian exporters in the world. In 2014, the durian plantation
area is approximately 666,504 rai and area of 570,556 rai already gives total 631,773 tons of
product. Then in 2016, durian plantation area increased to 715,341 rai but gives 517,995
tons. Since durian is a selective plant and is quite susceptible to diseases and insect pests
including the variance of the environment. The most important problem is drought that
caused damage to durian farmers. Although the expansion of new areas of durian growing.
But overall output product is not enough for market demand (Both for domestic consumption
and export markets, as well as processed durians). That leads to the value of durian trade in
Thailand increases every year. (Office of Agricultural Economics, 2016)

Chanthaburi has the potential to produce and export agricultural products, especially durian.
Current production situation in agriculture, durian provides a stable income for farmers and
is an important export product and brings more income every year due to the demand of
foreign markets. Chanthaburi has the most durian plantation area in Thailand with the area of
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192,591 rai and produce 242,686 tons of durian in 2014. (Information Center. Office of
Agricultural Economics, 2016)

Nowadays the expansion of area for durian cultivation is increasing every year due to the
high price of this fruit. Many farmers began to change their own areas to create durian
gardens. Durian plantation needs large amount of water to accelerate growth and create
durian flesh. The design of water management systems that used during drought are
important issues for durian cultivation, especially the increasing of climate change. Durian
plantation obtains with both quantity and quality under the break-even point is the important
thing that farmers should be aware of.

From mention above, this research should be studied the weather (especially drought) from
the past which effect to water management, and therefore, to design the water system for
durian plantation in Chanthaburi province.

Research Question: What is the impact of drought on the water management system for
agriculture in durian production in Chanthaburi ?

Research Methodology: The research is using participatory action research (PAR).

Research Instruments: Includes interviewing the water management system of farmers

Qualitative Data Collecting
1. Research process
1) Study and synthesize theory and literature reviews
2) Create and experiment the instrumentation
3) Survey and interview the water management system of durian farmers
2. Collecting data
2.1 Surveying and interviewing durian farmers from all 10 districts. Five
durian farmers were chosen for each district including Tha Mai, Na Yai Am, Kao
Khitchakut, Khlung, Makham, Kaeng Hang Maeo, Pong Nam Ron, Soi Dao, Laem Sing, and
MueangChanthaburi district.
2.2 Analysing the data for designing water management system

Data Analysis

The data were collected from field survey and durian farmer interviewing. Descriptive
analysis was used to describe the results of the interview. The statistical data were analyzed
by percentage of data.

Result: Surveying and interviewing farmers. The results of the four data analysis are as
follows.

1. General data analysis of interviewed durian farmers

1.1 Age of durian farmer, the average age ranges from 28 to 32 years.

1.2 Education level of durian farmers; 57.1% of graduated bachelor degree, 16.7% of
certificate level, and 14.3% of secondary education

1.3 Family income mainly came from agriculture 62.8%, and 37.2% is secondary
income

2. Data analysis of durian garden
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2.1 Experience of durian farmers; one year (23.1%), five year (10.3%), and three
years (7.7%)

2.2 Planting area for durian; 10 rai (14.6%), 5 rai (9.8%), and 70 rai (4.9%)

2.3 Durian cultivars; Golden pillow or Mon Thong (85.4%) and others include
Kradum Thong, Chanee, Kan Yao, and PuangManee is mostly plant in the same area.

2.4 Number of durian tree in 1 rai; 25 tree in 1 rai, 16 tree in 1 rai, 20 tree in 1 rai

2.5 Durian planting distance; 8 x 8 meters (60%), 10 x 10 meters (25.7%), and 10 x 5
meters (14.3%)

2.6 Most farmers have a way of planting durian in a mixed garden; (35.72%),

Cultivation Preparation (33.33%), Dock or lift (26.2%)

2.7 Control the height of durian tree; natural process (52.4%), and pruning (47.6%)

2.8 Durian production; 10 tones/year (17.2%), 5 tones/year (7.7%), and 80-90 tones
(5.1%)

2.9 Average cost of production; 50 baht (27%), 80 baht (16.2%), and 70 baht (10.8%)

2.10 Agriculture has the channel to distribute durian output; The middle person
merchant received a purchase to the garden (61.9%), Farmers to sell themselves (35.73%),
Not yet productive (2.4%)

3. Field data analysis of durian planting

3.1 The climate of durian planting area; warm and humid (26.5%), rain and dry
(11.8%), and hot (8.8%)

3.2 Cultivated area; highland (31%), lowland (31%), and slope area (23.8%)

3.3 The condition of the soil used to cultivate durian is mainly; Soil mold (28.92%),
Soil gravel (10.53%), Sand gravel (7.9%)

4. Data analysis of drought conditions affecting agricultural water management
systems

4.1 Severity of the drought (occurred in 2002, 2007, and 2011 — 2017); from 2014 to
2016, there is a severe drought problem, respectively. By 2016, the drought happens the
most years.

4.2 To deal with drought; 1) using groundwater well, 2) digging secondary pond or
expand the pond, and 3) diverse water from the public canal into the pond

4.3 Problems in agricultural water management system are insufficient water, power
outage, water supply, quality of water, capacity of pump, oil price, and power supply during
a day.

Figure 1 Sueyig and intervwing farmers
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Figure 3 Drought problems

Conclusion and Discussion

The research found that drought problem impact severely to water management system in
2016 because of global warming and expect to be more severe in future. Watering durians
were start at planting to harvesting which fruit setting need the much quantity of water.
When water storage from other source such as groundwater, basin, or artesian well is not
extremely sufficient, farmers have to keep the tree and cut durian off. Farmers still have no
the knowledge to manage water system and do from experience. The water management
system in future should be easily deal with technology. The *“technology” should improve
efficiency of water supply (time for watering durian) in durian garden. Also, irrigation
system should be plumbing system access to all durian gardens. Durian farmers should have
more knowledge about water management system. The government should promote the
welfare of public irrigation water, dredge ponds, ponds, canals without any charge. The
government should suggest or present solutions or guideline of water management systems
in durian garden.
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Abstract

The objective of the research is to study patterns and problem water management for agriculture using participatory action research
(PAR). Data collection was conducted by entering the area for a survey and interviewing sample groups of farmers from 10 districts in
Chanthaburz, Thailand. The sample group consisted of five farmers from each district, constituting 50 farmers. The interview results and
statistical data analysis described in detail. The result can be concluded that the farmers mostly encounter water insufficiency and lack of
Fknowledge about the irrigation system. The agricultural costs will increase in terms of the investment of laying out the irrigation system or
excessive water usage that is not compatible with the water requirement of the plant. Therefore, the water management system for
agriculture should be managed easily with technology, which gives water economically and precisely then farmers can know when to apply
the water.

Keywords: Pattern, Problens,, Water management, Durian, Chanthaburi
1. Introduction

Chanthaburi, the province of Thailand, has the potential to produce and export agricultural
products, especially durian. The demand for foreign markets brings then much more income
each year. Chanthaburi has the most durian plantation area in Thailand with the area of 192,591
rai and produces 242,686 tons of durian in 2014. (Center of Agricultural Information, Office of
Agricultural Economy, 2010).

Nowadays the expansion of the area for durian cultivation has been increased every year
due to the high price of this fruit. Many farmers began to change their own areas into durian
gardens. Durian plantation needs a large amount of water for its growth. The design of water
management systems used during drought is the most important for durian cultivation, especially
during climate change. Durian plantation obtains both quantity and quality under the break-even
point is the important thing that farmers should be aware of.

From mention above, the researcher has the concept of studying the condition and the
pattern regarding water management systems for agriculture in the durian production of
Chanthaburi. The purpose is to develop the concept of water management systems for durian
farmers to have the most efficiency based on the data results from the study.



2. Objectives:

The study patterns and problem water management systems for agriculture in the durian
yp p g y g
production of Chanthaburi province.

3. Materials and Methods

Data collection was conducted by entering the area for the survey and interviewing sample
groups of durian farmers from 10 districts including Ta Mai, Na Yai Arm, Kao Kitchakoot,
Klung, Makham, Kaeng Hang Maew, Pong Nam Ron, Soi Dao, Laem Sing ,and Muang
Chanthaburi. The sample group consisted of five farmers from each district, constituting 50
farmers. To explain the interview results, the descriptive data analysis was made. Moreover, the
statistical data analysis with percentage was used to describe and show data in detail.

4. Results and Discussion

The result from the survey and interviewing sample groups of farmers can be explained in 5
sections as follows:

Section 1 Durian farming

The farmers mostly have one year experience (23.1%) in durian farming due to they are taking
over the business from the family, and another is 5-year experiences (10.3%). Most farmers had
durian plantation areas for 1-2 plots up, and more than 10 rais area (14.6%). Most of the
commercial durian varieties cultivated are Monthong variety (85.4%). There are other durian
varieties cultivated, including Kradoom variety, Chanee variety, Karn Yao variety, and Puang
Manee variety. Some farmers also grow several varieties in the same plot. For the number of
durian trees grown in the 1-rai area, is mostly about 25. Most of the farmers use the spacing of
8m x 8m (60%), 10m x 10m (25.7%) and 10m x 5m (14.3%) respectively for durian cultivation
in the plot. Most of the farmers use the integrated plantation method in durian cultivation
(35.7%), preparing a dug-hold method (33.3%), and sitting on the platform or making the
mound (26.2%). Most farmers have management of height control for durian trees by letting
them grow naturally (52.4%) and pruning (47.6%). For the number of yields obtained, they
mostly get about 10 tons (17.2%), 5 tons (7.7%), and 80-90 tons (5.1%) pet year.

Fig 1: Durian-Monthong variety
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Fig 2: Showing the number of durian trees which farmers grow in the 1-rai area
Section 2 Area conditions of durian cultivation

For the climate condition of the area used for durian cultivation, the tropical condition is about
(26.5%). Most of the ateas used for durian cultivation ate highlands, about (31%). Most of the
soil used in durian cultivation is fertile, about (28.9%). Most of the climate condition of the areas
used for durian cultivation is humid and the areas situated on highlands with the fertile soil.

Fig 4: Conditions of loam



Section 3 Impact on water management systems

The farmers mostly faced the problems of drought since 2002 and from 2014 to 2016, it became
more and more severe each year. Most farmers tried to cope with this problem by drilling
artesian wells to get underground water, making new reservoirs or enlarging the old ones
transferring water from public canals to reservoirs.

Most farmers face the problems and obstacles in using water for agriculture such as
water shortage, electric power failure, water amount, cleanliness of the water, water pumps,
damaged water pump motors, oil prices and periods of daytime electric power transmission,
water distribution with inappropriate pH values. Moreover, for climate conditions each year,
farmers do not know how much water the plants need and when the plants need it during the
day. For Highlands, high water pressure is required. Water pumps with large motors consume
much electricity, requiring three-phase electric power. It is difficult to find electricians to handle
this. In addition to this, water quality cannot be controlled because of using public water.

Section 4 Water resources and water system management

For types of water resources used in durian production, 50% of farmers use ponds. The qualities
of water resources are good qualities (36.8%). Water supplies for sprinkler systems are used
mostly for the water supply in durian plantations. However, there are some farmers using the
method of drawing hoses and place them at the base of durian trees for letting the water flow
out.

In a week, farmers supply dutian trees with water 1-4 times up to every day at the
extension stage of dutrian fruits. Water supply for 3 times a week (40.5%). Most farmers
distribute water for 30 minutes to 5 hours according to the weather condition. Water distribution
that lasts 30 minutes each time (35.7%). Farmers start applying water to durian trees at dawn-all
day long and water distribution is conducted according to the weather and the objective of
distribution such as fertilizer application. Water supply for newly grown durian can be classified
into the following conditions: in the morning (61.9%); in the evening (20.1%); and water
distribution, according to the weather and the objective of distribution (18%). Farmers give
water to durian trees, starting from September up to May of the following year mostly. The
period of water distribution can be classified into: from January to harvesting (13.2%); from
December to April (10.5%); and from May to harvesting (7.9%). Most farmers manage water at
the flowering stage of durian until the period of harvesting productivity by giving water
according to the flowering period, the productivity and supply water every week until the rainy
season. Giving water to open up the flower bud lasts 1-2 hours. When all the flowers bloom
until durian fruits have the size of a fist, water distribution is reduced to 30 minutes and after
that water, distribution is increased to 1 hour. At the flowering stage, water distribution lasts 30-
45 minutes. At the blooming stage, the period of water distribution is reduced to about 20-30
minutes. Until the fruiting period, water distribution is increased to about 45-60 minutes all the
way up to the time of harvesting productivity. After harvesting durian productivity, farmers have
ways to manage water systems for agriculture by supplying water normally, pruning for reducing
water losses of the trees after giving yields and nourishing the trees with biological fertilizers.
They observe conditions of durian trees. It is between May to November after they finish
harvesting the productivity, which starts the period of the rainy season. Water is not needed.
Water supply starts again from November to December in order to open up flower buds.



Fig 5: Water supplies for sprinkler systems
Section 5 Irrigation and characteristics of irrigation systems

Farmers install water-dispensing pipes by having the sprinkler heads at the high level above the
soil surface mostly as follows 30 centimeter high. Types of sprinkler heads used currently are
Mini sprinklers (20.8%). For the water-dispensing rate of sprinkler heads with their properties,
they dispense water in every surrounding direction. Most farmers do not know the information
regarding the property of water dispensing of sprinkler heads. Most farmers use the riser pipe of
the sprinkler head with the following sizes %4” (36.4%). For the main pipe size, most farmers use
the main pipe with the following sizes 2 (34.4%). Some use lateral pipes with the following sizes
2”7 (50%). Some use the following spacing between sub-main pipes of 8 meters (11.1%). Most
farmers use the following spacing between sprinkler heads 2 meters (30.4%). For water
management of durian, most farmers apply water each time as follows 60 minutes (25.8%) Some
apply water daily in the period as follows 1 time (43.3%). Some have ways to consider when to
apply water to the plant by observing and taking into consideration the conditions of durian
leaves, the moisture of soil surface and the weather of the durian plantation.

Problems that farmers face mostly in regard to water application are as follows: Pipes slip
out; Sprinklers do not dispense water or are clogged. For the size of the pump, most farmers use
the electric motor with 2 horse-powers up for the areas with available electricity and they use the
diesel or benzene engine for the areas with no electricity or highlands with slopes which are far
away from water resources, requiring the engine with high power and continual pumping. Most
farmers use the size of the sucking pipe of the water pump 3 inches (36.55%). Some use the size
of the distributing pipe of the water pump 3 inches (33.3%). For the surface of the water level in
the pond or the artesian well, there are many levels on average starting from 2 meters up to 10
meters. Most farmers face the problems with the water pump which is the clogging up of the
sucking head due to dry leaf debris, blackout, and electrical power brownout. Moreover, there
are other problems. For example, lateral pipes and sprinkler heads slip out during water
application. Most farmers cannot provide the picture information regarding the dimension of the
cultivation plot (width and length), the location of laying the main pipe, the location of laying the
sub-main pipe, distances and the location of water resources. This is due to the pipes have
already been buried and the location of the pipes cannot be seen.



Fig 6: Farmers install water-dispensing pipes with the height of sprinkler heads measured from
the ground

Fig 7: Mini Sprinkler

Fig 8: How to considering when to apply water to the plant by observing the conditions of
durian leaves



Fig 9: Problems that farmers face mostly in regard to water application are pipes slipping out,
sprinklers not dispensing water or clogging up

4. Discussions

From entering the area to collect the data from the respondents who are farmers, it was found
that durian farmers have experiences in doing durian farming for about 1-5 years due to being
new-generation farmers to whom the families have passed on the occupation. The farmers have
areas for doing durian farming about 10 rai up for 1-2 plots up. This is in line with the report of
the research result in the study done by researchers of climatic changes on the pattern of climatic
fluctuations having an effect on dutian production in Chanthaburi, regarding most farmers had
areas of durian cultivation in the range of 1-15 rai (Worakundamrongchai, 2010). The
commercial durian variety grown is mostly the Monthong variety. Other varieties are also
cultivated including the Kradoom variety, the Chanee variety, the Kanyao variety, the
Puangmanee variety and the combination of several varieties grown in the same plot (Radchanui,
2017). Most farmers grow 13-40 durian trees in the 1-rai area-apptroximately about 25 durian
trees per rai. The spacing of the growing durian in the plot is 8 m. x 8 m. (Technical paper
Durian, 2004). The system of growing durian trees could be laid out in the direction of north-
south whereby the spacing of 8 m. x 8 m. required the total areas of growth for 64 square meters
per 1 tree. Therefore, for growing durian trees in the 1-rai area, the rate could be used at 25
durian trees/rai (Center Estate Agent, 2018). Most farmers grew durian with other previously
grown fruits (mangosteen, rambutan and southern langsat) or growing more fruits after newly
grown durian reaching the age of 3-4 years. According to the principle for durian cultivation, the
ground should be corrugated for the height of at least 50-100 centimeters (depending on costs)
by taking into consideration water drainage and aeration mainly. Doing this makes durian trees
less prone to get diseases. The soil becomes dry faster during the stage of the induction of
flowering. The durian tree is stressed and then it slows its growth under stress, making flowering
become faster, As a result, off-season production of durian can be made more easily because the
structure of the tree is not a problem or an obstacle at all. The root is at the top with good
aeration. Therefore, to manage the tree is easier. (Worakundumrongchai, 2017). Notably, most
farmers in areas in the East prefer to use this method of growing durian, namely piling up the
soil, sitting on the platform or making the mound. Farmers can pile up the soil on the ground or
use a small backhoe to scrape the ground in the plantation to pile the soil up. Using this is a
disadvantage because the manage weeds are quite difficult from an uneven elevation of the area.
Moreover, to lay out the water system requires more joints, having an effect on water pressure
directly. The durian tree has a taproot system consisting of the taproot, subordinate root, lateral
root, fibrous root, and radial root which penetrate the soil for nutrient absorption within the
limited space. If the method of growing durian by piling up the soil is used, the root cannot
spread very far. If flooding or storms occur, chances of losses will occur more than using the
high-corrugation pattern of growing durian (Ruamsuk, 2018). It can control the durian trees by



letting them grow naturally and pruning to control the height for 5-6 meters
(Worakundamrongchai, 2017).

The climate of the area for durian cultivation is mostly tropical. Most areas are plains
higher than the sea level and higher than 650 meters (Department of Agricultural Extention,
Ministry of Agriculture and Cooperatives, 2018). The soil used for dutian cultivation is sandy
loam with high fertility and good water drainage.

From the interviewing result, it can be seen that the drought problem became more
severe respectively from 2014-2016 whereby in 2016 farmers faced the problem at the most.
These problems actually started from 2002 in (Worakundamrongchai, 2010), the pattern of
climatic fluctuations having an effect on durian production in Chanthaburi. Most farmers have
the way to cope with drought problems by drilling artesian wells to get underground water,
drilling reserve ponds or enlarging existing ponds and 3 transferring water from public canals
which government agencies have built to reserve ponds.

However, farmers did not calculate the amount of water required for durian trees. It
needs the amount of water for 300 liters daily based on the calculation from Crop Coefficient,
K., x Potential evapotranspiration of the plant, giving out values differently in each area and
depending on seasons. Water requirement is annually about 850-900 liters/area approximately
under the canopy for 1 square meter ot 1,400 cubic meters/rai. For the 1-rai durian plantation,
the water source should have the amount of water available for 600-800 cubic meters
(Department of Agriculture Extension, Ministry of Agriculture and Cooperatives, 2018).

Most farmers face problems and obstacles in using water for agriculture such as water
shortage, power failure, water amount, cleanliness of the water, water pumps, damaged water
pump motors, oil prices and periods of daytime electric power transmission, water distribution
with inappropriate pH values. The appropriate pH values of the water should be between 6.0-7.5
dS/m (Department of Agriculture Extension, Ministry of Agriculture and Cooperatives, 2018).
Moreover, for climate conditions each year, farmers do not know the amount of water for the
durian tree need and when they need it during the day. For slopes or highlands, high water
pressure is required. Water pumps with large motors consume much electricity, requiring three-
phases electric power. It is difficult to find electricians to handle this. The cost of installation is
expensive. The water quality cannot be controlled because of using public water. Digging a pond
did not follow the correct pattern according to the principle. The pond should have a square
shape in order to lose the area at the edge of the pond. To prevent the pond from collapsing, it
should have the slope at the rate of 1:1 (Nunthakij, 2018). While most farmers preferred to dig a
pond with a shape of a rectangular with the a gradient of 45°C according to the appropriateness
and their satisfaction.

Water supplies for sprinkler systems are used mostly for the water supply in durian
plantations which Jiracheevee (2014) also report similar information. However, there are some
farmers who use the method of drawing hoses and place them at the base of durian trees. In a
week period for the irrigation system, most farmers supply durian trees with water 1-4 times up
to every day at the extension stage of durian fruits. They apply water 3 times a week. Most
farmers apply the water lasts for 30 minutes each time, followed by 60 minutes and 45 minutes
each time depends on the weather and observing durian leaves. Farmers start giving water to
durian trees at dawn to all day and water distribution is conducted by the weather and the
objective of distribution such as fertilizer application and water application for newly grown
durian. Also, the Department of Agriculture Extension (2018), the period of water application is
when the stomata are open whereby in the morning water application can be started from 6.00-
9.00 a.m. and in the evening from 4.00-7.00 p.m.

Farmers apply water to durian trees, starting from September up to May of the following
year. The period of water application starts from January to harvesting followed by December to
April and from May to harvesting. The beginning water application depends on weather, area
conditions and the technique of inducing durian flowering. Most farmers manage water systems



at the flowering stage until the period of harvesting productivity by applying water according to
the flowering period, the productivity and supply water every week until the rainy season. Giving
water to open up the flower bud, takes 1-2 hours. At the flowering stage, water distribution lasts
30-45 minutes. At the blooming stage, it is reduced to about 20-30 minutes. Until the fruiting
period, water application is increased to about 45-60 minutes all the way up to the time of
harvesting productivity. After harvesting, most farmers supply water normally, pruning for
reducing water losses after giving yields and nourishing the trees with biological fertilizers.
Between May to November or rainy season, after harvesting the productivity, water is not
needed. Water supply starts again from November to December in order to stimulate the plant
to open up flower buds. Farmers install water-dispensing pipes by having the sprinkler heads at
the average height levels measured from the soil surface about 30-90 centimeters. The types of
sprinklers which farmers currently use are mini sprinkler with rotary nozzles, rotators, and fixed
spray heads.

The important problems arising from using sprinklers were the cause of the plants having
Phythian Root Rot. This occurs especially at the durian plantation where durian trees are grown
along the slope of the area. Durian trees with the disease caused by the fungus, Phytophthora
palmivora, are found dead along the path of water flow. This fungus can be found in the soil
depends on the environmental condition that is suitable in the rainy season or high humidity. It
will attack the plant at the base, stem, branch, root, making the bark become rotten and causing
the plant to have the blast disease (Sangchote, 2018). This disease eventually causes durian trees
to die and also infect other nearby durian trees, rapidly. This problem can be solved by
calculating the appropriate distance between the sprinkler heads, then the water will not reach
the base of the durian tree. Another solution is using fixed spray heads instead and using
covering materials such as plastic bags to cover around the base of the durian tree. They dispense
water in every surrounding direction.

Most farmers do not know the property of water-dispensing rate of sprinkler heads, this
also reported by Jitacheevee (2014). The farmers use the riser pipe of the sprinkler head with the
size %4”. For the main pipe size, some use the main pipe with 2 inches. Most farmers use lateral
pipes with a size of 2”. Some use the following spacing between sub-main pipes of 8 meters.
Some use the following spacing between sprinkler heads of 2 meters.

Most farmers manage the durian water application by distributing water for 60 minutes
each time. They apply water starting from the water application period of 1 time, followed by 2
times and 3 times. When farmers apply water to the plant, they observe the conditions of durian
leaves, the moistute of soil surface (also reported by Masti, 1999), and the weather at the durian
plantation. They should use the tensiometer to measure the moisture of the soil appropriately for
considering a durian water application. Most farmers use the size of the sucking pipe of the
water pump of 3 inches. Some use the size of the distributing pipe of the water pump of 3
inches. Some face the problems with the water pump which is the clogging up of the sucking
head due to dry leaf debris. This is because the installation of the foot valve was too low by
installing it close to the bottom of the pond, making leaf debris and mud sucked in. The solution
is to install the foot valve at the level suitable with the distance of water suction, blackout and
electrical power brownout. This is because the farmers used electric motors to pump water for
several plantations. Plantations at the starting point received full electric power while the
endpoint received lower electric power. This made the electric motor become heated and burn
easily. The solution is to install a voltage stabilizer. Other problems, lateral pipes, and sprinkler
heads slip out during water application. This is due to the agricultural water filters, valves for
draining pressure in water pipes that were not installed or important connecting points were not
glued.

Problems that farmers face mostly in regard to water application, which happens often are
as follows: Pipes slip out; Sprinklers do not dispense water or are clogged (Thungkorsakul,
2019). For the size of the pump, most farmers use the electric motor with 2 horsepowers up for



the area with available electricity and they use the diesel or benzene engine for the area with no
electricity or highlands which are far away from water resources, requiring the engine with high
power and continual pumping.

Most farmers cannot provide the dimension of cultivation plot (width and length). Also,
the location of laying the main pipe, sub-main pipe, water resources, and distances between pipes
have a lack of information. The farmers faced the problem of designing and installing the water
system such as the difficulty of selecting the required water system, the selecting of pipe sizes
and motor sizes or water pumps, including the technique of installing the water system, which
general farmers have lack of this knowledge. They mostly learn all knowledge from the other
farmers who have more experience.

Fig 10: Symptoms of rotten rot root disease. The base area has reddish-brown water. When
dried, it is brown stains

Fig 11: Condition of the disease with the prevention of fossil diseases-aluminum (80% WP) 50 g
per water 20 liters

Fig 12: One-way pinch orientation to supply the water out of the durian tree



5. Conclusion

In fact, agricultural irrigation systems are very important. If farmers lack knowledge about the
irrigation system, agricultural costs will increase in terms of the investment of laying out the
irrigation system or excessive water usage that is not compatible with the water requirement of
the plant. For the suggestion of the concept for a water management system for agriculture in
the future, it should be managed easily with the technology, which gives water economically and
precisely so that farmers can know when to apply the water. There should be more reserve water
resources. For the irrigation system, there should be aqueducts reaching every plantation. Labor
force should be used at the maximum. Moreover, water should be managed sufficiently in order
to cope with climatic changes in the future.
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