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Ingdraesaaiunisaliluseiudiuau 48 goinnzugn (W.A.2513-2560) Nan1sANYINUT Usunasnsldiesdng [ET+P]
nsdlsruinunsvausnuiiaUsEanm 700 mm. nsdlszuuinunsiiruiaiszana 500 mm. msliivausznudiy
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autfveshuihirdusinuenuas Burie TnggeddufanBunuasiadosnmuesuanand

AAIATY: 117, NITITUN, NOKEAR, KARAINVDIU, LUUTIADINY, 5zwmsaumﬂqﬁmam§

Abstract

The spatial water productivity for rice production in Chainat province was assessed using the DSSAT-CERES
model. Two rice production systems—irrigated system [IRR] and rain-fed system [RAIN]—were considered. Forty-
eight cropping seasons (1970-2017) were simulated using daily time step. The results revealed that the rice water
use [ET+P] attained 700 mm in the irrigated system, while it used approximately 500 mm in the rain-fed system.
Irrigation increased the dry grain yield of 12% (from 714 kg-rai’1 [RAIN] to 803 l<g~rai’1 [IRR]). Water productivity with
respect to transpiration (WP7) [yield/transpiration] ranged from 2.5 to 2.6 kg-m™ and water productivity with respect
to total evapotranspiration (WPer) [yield/evapotranspiration] was of 1.0 kg:m™. Irrigation practice and the soil

properties, low hydraulic conductivity and high organic matter, can contribute the rice yield and its stability.
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Figure 1 Boundary of Chainat province and the locations of paddy field.
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Figure 2 Average monthly temperature and rainfall in
Chainat, Thailand (1970-2017).
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(potential crop production system) Juwuusaesssuud
nsgvaunsiavlalasiauInsvesiielasuladenisuan
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g wafRveshlufuuasity aAuuazthssunseenan
SPUU WAZNTEUIUNITAIEIIAMNSOUTEIING UTTHINTA-
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Yademsdimuudesina (other plant nutrients, pest,
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WUUI1a®9 DSSAT (Decision Support System for
Agro-technology Transfer) (Hoogenboom et al., 2015)
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Jansuuasugnity uazdoyaiiy (Guilpart et al., 2017)
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wﬁmmwmaaﬁw (water productivity, WP) Famuneia
naUssloviarnnisldn [usadsanisdunisussdfiunns
U3 sTAnsing83aSavindTin (water accounting)
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Dy mm. wagwannmwetfisuiuUsnansaeseme
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WOukgrai’ seUsIINIANESETEL (evaportranspiration)
wedu mm. fesunsauaay

WP = & 1)
Transpiraion
Yield
WP, = 2)
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25 Yoyaiily

1) Teyaniiennia (climate data) l¥teyavinaniilnga
p1nAnwnsTumuiuuesiiuiidnw 1Wudeya
57870 48 U (W.A.2513-2560) Usenaume gumn)ilgaan
wazsirgn Auenurudilusuaiunn Usinany way
AMunTinusiduasendindselusunsy Weatherman @4
JulugawseudeyagieniAveanuusiass DSSAT lngld
ﬂﬁa;gammmamu%’ﬂmLLmLme (Hargreaves and Samani,
1985)

2) doyafiu (soil data) Innsuiuniinu laeidendeya
aumanﬂfjm;mauﬁ”’a 26 yaludwmintowm (adise wasauy,
2547) WudoyanuandfiviinienImuagn1avamansves
Au FaimIeudayasieluga SBuild lu DSSAT (Ritchie,
1998)
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famuanrugeduuly 15 cm. Tussuuliimausenu uay
30 cm. Tussuulallsihwayssnu
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Tuilufidnuniivs 26 nduyniu Tnsuansans 9 naueARy
nanludsindeum asandlu Figure 3
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Figure 3 Major soil groups in Chainat province.
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production system [RAIN]) szuuiitnaldtiruseaienlsl
finslingaussmy

nsa¥rsuuudiaendeiufildlusunsuasaumna
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wandnldisuiiunsdliivaussny dugeRundni 6
18un3eging (organic carbon) USRI INAYEIile
HanAngAa 2 nadl
AslideausemuiinAedonandnvesnsd 1 IRR]
\Hu 803 kerai! Wilewflaudunsd 2 [RAIN] (714 kerai)
Wi (12.4%) wazan SD 910 220 kgrait e 49 kerai®
WU Ysununisenesee [ET] Wunasinvesnisssme
A [Es] M3szimeniag [Ew] waznnsaetnves
fiv [T] FeUBaunsmetesiimiivtuaenadosiunanan

A a
b

MNLYULAY



NTENTALIANAAINITUN BATLIASUTE ALY ﬂﬁ 27 Q‘ljl‘l.lﬁl 1(2564), 16-24

Table 1 Water balance components and crop components under 2 rice production systems.

Water balance components (mm) (1) IRR (2) RAIN
Rainfall [R] 617.7 632.9
Irrigation [1] 385.3 0.0

Total evapotranspiration [ET] 492.5 a37.2
Soil evaporation [Es] 7.0 166.1
Water evaporation [Ew] 291.8 91.0
Crop transpiration [T] 193.6 180.1
Vertical percolation [P] 214.4 108.6
Runoff over bund [RO] 146.1 43
Flood depth (initial) 0.0 0.0
Flood depth (final) 104.6 59.6
Crop components
Total growing period (day) 98 104
Grain yield (kg-rai™)
Max 893 1,034
Mean 803 714
Min 682 223
Range 211 811
Standard deviation 49 220
Water productivity kg:m™)
WP+ 2.6 2.5
WPer 1.0 1.0

Remark: (1) IRR = irrigated system, (2) RAIN = rain-fed system

32 Ysmamsliivesdn
aqﬁﬂiVﬂaum{lﬁ’fﬁ:wm%’nmﬂwamiﬁﬂaaqswwmsﬂaﬂ%ﬂ 2 SEUUMINYARUNEN (major soil group) fananglu
Figure 5 Fauanandsvesunanismeseive (total evapotransplratlon [ETD ’Luﬂsm%m‘uaﬂs“mu (n38d 1 [IRR])
(Figure 5-A) warladldiwauseniu (n3dl 2 [RAIN)) (Figure 5-B) daurnadonisaetivesita (crop transpiration [T) T
Fisure 6 nsailviheausenu (nsd 1 IRR]) (Figure 6-A) wazlilvihwausznu (ﬂ‘im 2 [RAIN]) (Figure 6-B)
' Yield (kg-rai™)
< 550
550 - 650
650 - 750

750 - 850

= 850

(A) (B)
Figure 4 Simulated dry grain yield of Chainat province under (A) irrigated rice-production system [IRR] and (B)

rainfed rice-production system [RAIN].
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Usinamsldihvesdadunasussninansaessime
[ET] wazthduruiu [P] nsdlshivausemu msldaes
471 706.9 mm (ET=492.5 mm + P=214.4 mm). (Table 1)
dunsdiladliiwaussmuiien 545.8 mm (ET=437.2 mm
+ P=108.6 mm)

USunaumsmesewe [Wunasinannssereaniany
[Es] AM552418910A217 [Ew] waznisangtive ity [T]
(Table 1) nsdilviwausemiu nsdl 1 IRR] USunaissine
Ae15uAY 492.5 mm gendinsdllaildeadseniu
N8l 2 (RAIN) Uszunau 55.3 mm (437.2 mm) d@1un13ae
Yrwesity [T](193.6 mm) wagn155:11e91nRaun [Ew]
(291.8 mm) Tunsal 1 [IRR] flA1gendnnsdl 2 (RAIN) (T=
180.1 mm, Ew=91.0 mm) &ALIUAITIZLRANNRIAU [ES]
Fansdl 2 (RAIN) (Es=166.1 mm) fiA1gendnsdl 1 [RR]
(Es=7.0 mm)

Figure 5 LansUTuadn1sA18szive [ET] wuldn nsel 1
[IRR] (Figure 5-C) waznsdl 2 [RAIN] (Figure 5-D) Sifuiii
USunassmeanetniugeeguinugniundnd 6 diu
Usinaumsanethwesita [T] (Fieure 6) nsdl 1 [IRR] (Figure

(A)

6-A) waznsel 2 [RAIN] (Figure 6-B) fiUsanismetives
flugausnameaundnil 3 way 6 snuiuuSnarRunand 7
Usinameivesitvies fadunasnnisuaiilunsdluin
droauszniu duiusfvlsunaveimandnfianasn
USinaunsanenuesie

n51d1ve9917 nsdildiivausniuiidrdssunm
700 mm drunsaladlivalsemu SAnUszana 500 mm
Feusunanismeszme [ET] Wunasinainnissemeaniia
A [Fs] N155vaBaniatn [Ew] wazniseetinvesity [T]
wuinnsalvivadsemu nmssvmeainin [Ew] Wunns
svmpainivhudsluulann nsazannIssEmeaInaagh
g lalagmsdnnsiuuulonaduuds waznisanetin
youfiy [T] iinTusenndesiulsinanananiiuiy @
nsallalliwauseniu nsseimean@any [Fs] Tufunis
33wmmﬂﬁwiawﬁ’ﬂuwamﬂmmnmL‘wszQﬂ n1sazan
M3sEmenitnenavildlaenisinnsiwuudenady
whamdnamaasihdmivlgninludmiadoum

E

T (mm)

<430

430 - 450
450 - 470
470 - 490

=490

Figure 5 Simulated total evapotranspiration of Chainat province under (A) irrigated rice-production system [IRR]

and (B) rainfed rice-production system [RAIN].

(A)

Figure 6 Simulated crop transpiration of Chainat province under (A) irrigated rice-production system [IRR] and (B)

rainfed rice-production system [RAIN].
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33 wannmvenhdmsugnirilusimindeum
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Yrwauszniu (Figure 7-B) drunannmvesiniieuiu
USu1anissLneaeu (WPer) wanslu Figure 8
Usznause nsdldieauseiu (Figure 8-A) waznsailalley
Yrwadsynu (Figure 8-B)

NARA MBI B UAUUSIIRNSANE TN (WP 1T
Usinaumandnuiis [v] sevsumnaldhvesite 1] (Table 1)
Tunsdilirwauseniu nsdl 1 IRR] fid1 2.6 kem™ gandt
nsailaloirvausemu nsel 2 [RAIN] (2.5 kem™®) daundn
Amwasifieufuusiiaunssemeatetn (Whe) 1fu

(A)

USinaumananusia [v] seUsunainsanessme [ET] Hansel

2 nsadiAnindu 1.0 kgm”
dlowFsuifiounsaliiwatseniu nsdl 1 IRR] ey

funsallaliisausenu nsdl 2 [RAIN] wuin HARA s

v

UiuAuUIIunIsaneUn (WPy) (Figure 7) da1lndLAss

v
o

fuiis 2 nsdl vinailinanamgaduyniundnd 6 3
SuitudfuituiinanawwesindisuiuUSinanssEme e
U1 (WPer) (Figure 8) %3 Bournan et al. (2007) léiauann
WPy = 2 kg:m”, HARANYDIL LTI URUUSINSTEE
AL (WPe) Abade 1.1 kg-m~ (Range 0.6-1.6 kg:m~)
MsTRaRN BB URUUSINaINSANETh (WPy) sy
HugenadosfulSunamsanetivesity [T wsduiunan
ﬂ’]W“UEN‘leWLﬁ&JUf'fUﬂ%JJ’]mﬂ’liizmaﬂ’lﬁﬂj”l (WPer) S?iuflu
Na32Y [ET=Es+Ew+T] Jas8sa 3 §21Ana1nnislen

Yausen1u MITANTUUAALYARUNFAIY

€

o

2.50 - 2.60
2.60-2.70

> 2.70

(B)

Figure 7 Water productivity with respect to transpiration (WPy) of Chainat province under (A) irrigated rice-

production system [IRR] and (B) rainfed rice-production system [RAIN].

(A)

Figure 8 Water productivity with respect to Total evapotranspiration (WPe of Chainat province under (A) irrigated

(B)

rice-production system [IRR] and (B) rainfed rice-production system [RAIN].
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4 ayu

mAteidunsusegnduuusiassszuunisugnity
DSSAT saufiuszuuatsaunagiiaansdmsuuseiiiua
wAnn et dsuidmiunsugndludmindeuim
Ingdraeaszuun1smizdgnd1e 2 nsal wudt Yunaunslyd
thwesina [ET+P] nadivgndnlussuuinunsvauseniud
AUsEN 700 mm. dunsdivgndiluszuuinuesing
AUsEAM 500 mm. KAANMYENTiBUAUUTINUNSAY
th (WPy) nsdivgnlussuusaUssniudien 2.6 kem” way
nsdlgndnalussuutheluiien 2.5 kem? daundnninves
thifleufuUinunsssmeaet (WPey) s 2 nsdidian 1.0
kg-m™ winfiu

wananiluszuuvatsenu [RR] Sinandniads 803
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