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ABSTRACT

Maize production plays an important role in the feed and seed industries.
Water deficit stress is a major factor that reduces efficiency of photosynthesis and impacts
growth and development in maize (Zea mays L.), leading to decreased maize yield.
The objectives of this study were to develop a technigue for diagnosis of crop water stress
in maize by thermal imaging under water deficit condition and to evaluate the physiclogical
characteristics, yield components and yield of maize under varying water deficit conditions.
A greenhouse experiment was conducted at the green house experiment at Tha Pho
Sub-district, Phitsanulok province. The experiment was arranged in a completely randomized
design (CRD). There were five treatments with five replications consisting of 1) 100% full
irrigation level (control;, T1) 2) full irrigation level until 20 day after sowing (DAS), after that
50% of full irrigation was applied until anthesis (T2) 3) full irrigation level until 20 day after
sowing (DAS), after that 50% of full irrigation was applied until harvest (T3) 4} 50% of full
irrigation was applied after anthesis until harvest (T4) and 5) no irrigation after anthesis
(T5). Two maize hybrid CP888 seeds were sown per plastic bag. Thermal images were
captured by thermal camera (FLIR C2} for three periods at 8.00 - 10.00 a.m., 10.00 a.m. -
12,00 p.m. and 12.00 - 2.00 p.m. FLIR Tool 5.1 software was used for the image analysis to
get canopy temperalure. A thermal imager was used for measuring the canopy temperature

to calculate crop water stress index (CWSI) of maize under water deficit conditions.



The distance between the camera and the plant canopy was set at 1.5 m. Thermal
images and stomatal conductance (gs) were measured at 25, 30, 35, 40, 45, 50, 55 and
60 DAS. Moreover, assessing the physiological characteristics example maize height,
leaf area, SPAD values and Maximum guantum vyield of PSI| were collected at 20 35 and
50 DAS. After harvest, vield components, yield and harvest index of maize were evaluated.
The result showed that soil water deficit led to higher CWSI values during 12.00 - 2.00 p.m.
Stomata conductance (gs) were high at low CWSI and reduced with increasing CWSI.
At 12.00 - 2.00 p.m., CWSI and stomatal conductance (gs) were at high tevel statistically
with significant negative relationship with R’ from 0.82 to 0.92. For T2 and T3 under water
deficit conditions from vegetative stage until flowering stage to grain filling, resulting in
photosynthesis system, stomata conductance, leaf area, SPAD harvest index, number of
seeds per pod, pod weight per plant, dry biomass per plant were significantly (p < 0.05)
lower than the control, T4 and TS and also resuited in a 72 percent reduction in yield
per plant when compared to the control treatment. The relationship between CWS{ and
stomatal conductance, photosynthesis system, maize height, leaf area, SPAD valuss,
harvest index, number of seeds per pod, pod weight per plant, dry biomass per plant
and maize yield per plant were described by linear equation and the negative relationship
were observed with medium to high level statistically with significant relationship with R?
from 0.49 to 0.72.Therefore, it is feasible to use thermal infrared imager to determine

crop water stress in maize.



1

2

3

1917y

9 e

ANHTIUINREAMHAATIBITIUI oo
AARITHVUBINNTIVEL 1 vo1rveirvrsemsenes bt ot cvenas
ARG IUTBINVTTTE s S
T T e T - T
12y CERTEEET S | W e S | -~ W Ny, "SR

I T T LTI T ettt eeee oo esrsses e es s bae s s ereresse s s e esana s reenssenene

N BT TR g L T e L TE L o R N
mmﬁnﬁmmﬁy’mﬂﬁm ............................................................................
ATV IVVBI T oo oo e
AR A AN TN VIBIT oo
nsdrenmasBeusaafa@dunsusa (Infrared thermal imaging).........
ﬂmwﬁruﬁﬁmmsau”tumﬁ‘ﬂ@n%’qqimLLa:q@Jmaﬂqnﬁmmmu ...........

1 2
ANBOUE B I RN B O et

INTITIU B IINNTTIBRE. o+ v vsovsssesersesssseeessterersesesesesseeesesesesesateseneseseesaaresens
g °y

R R LK K5 Y0 FOUROT OO OO S SRSTRS

NSRRI NHLATE BUBIAT VT 1. ovoeeeeee et eeseeensees s eseeeess s s e

A9 ALE AN O ATUIIIEA . oo

nasifivdiayanisias AL s a9AsEnaUMANRAUATHANER. .coovvvv e



#1510 (Aa)

UNN
ar = Dy 8
NMPFANIIEANIATEANITTEAUI TR oo,
NTAATVEIEDYR. e s s
A BRNATIRE..eeeivveise e e v oo e,
ANNOROIN AT INBBUIEN T IAINARE. oo
=1 °y o 1
ANNHLATLATBIIN LA (A DF)oer et sise et s e s ceseesreeees
anunpigeutandiniwan1alfinmea i um AN . s
prinNEraavasdinn e (CWsh waznisdnianasdlatlaonlu
PR L AT L T T T TE Tl T o AU TR
v = Y T =S = g 3
ANEIENNETIINGT BAUsENaUNANAR Lazuandndaniwanielf
b2
DN AINBINBIIT e veve oot seesseessesssnssvesesesesesensenseeees
ANANR U sEwI9AY CWSI Aunistnsnan il atiau n ..,
o & [ A e T = = 8/
ANTNEHRNSTEWI9d5 59N a9AdsnaLuanan aauandninalay
MOV i e SRR gl (- 7. J0F O | RO
TRTVE L. WS | e ) | —— S/ A
AL VIR ITIIRBRES 11 voeererirere s srssseseresesstssessesereressssesrenssssesesesasores
L T T e e rrrrrsrem RO
9 = 8
B B B TUARE e escetes e etetesenesesesteteresosatesenseresransssevosessesesaras
HITTOTYNTH oot res s s ss s s e 08 bbb 10



A1919

W N

AFURYMI919

%W
Crop Water REQUITEMENT....ccciiiiiiiie ettt e e be et 12
Soil properties of the experimental study.......ccovie e, 16
rIQALION PIAN . e 17
Yield and yield components under different water deficit conditions.............. 34



DN

1

10

11
12
13
14

15

AT NN

i

The number of days varies between different growth classes and

ENVITONIMEBNLS ..ttt ee et e e s st b 7
SacK bagWith NOIE. .. 16
Image processing by FLIR tool software.........coi e 20
Daily minimum, maximum and mean temperatures (°C) in a greenhouse

auring 08.-00 am. ~ 08.00 DM e e e 22
Daily minimum, maximum and mean relative humidity (%) in a greenhouse

guring 08.-00 am. ~ 06.00 Pt nrns e e e e 23
Curve of average change in pF value at 10 cm soil depth under different

water deficit conditionS. ... 24
Canopy temperature during 10.00 a.m.-12.00 p.m. under different

water deficit CONAIIONS... ..o, 25
Canopy temperature during 12.00 - 02.00 p.m. under different

water deficit CoNAItioNS ... e e 26
Crop water stress index during 12.00 - 02.00 p.m. under different

water deficit CoNAItIONS. e, 27
Relative stomatal conductance during 12.00 - 02,00 p.m. under different

water deficit CONAIIONS........oiii i 28
Maize height under different water deficit condition.......cc.coooviiiiiiiicnn, 29
Maize leaf area under different water deficit conditions......c....cocoevniiin 30
SPAD values under different water deficit conditions...........ooccviiiiincnn, 31
Maximum quantum yield of PSIl under different water deficit

CONUIIONS ...t e e 32

Relationship between CWSI and stomatal conductance during

08.00-10.00 @.M..iiiiiiiiiine i 35



NN

16

17

18
19
20
21
22
23
24
25
26

AFUYNIN

Tirg

Relationship between CWS! and stomatal conductance during
10.00-12.00 8:Muiiiiiiiiiir s 36

Relationship between CWSI and stomatal conductance during
T2.00 -2.00 PuMlciiereriiie e e e b e an e 37
Relationship between CWSI and maize height..........ccciiiniiiiinceiee s 38
Relationship between CWSI| and leaf ared...oo i s 39
Relationship between CWSI| and SPAD VBIUES.......ice et eeirene e 40
Relationship between CWSI and maximum quantum vyield of PSIl................. 41
Relationship between CWSI and dry pods welght.........c.c.veccmiiinncciens 42
Relationship between CWSI[ and number of $e8dS....oovviiiiiiiin s 43
Relationship between CWSI and dry biomass weight.......oooociiiineneen, 44
Relationship between CWSI| and vield. .. ... s eosee e onns 45

Relationship between CWSI and harvest INAeX.......ivviiiivinoreieiiesesenens e 46



aMstluaazanudrAnyeastygmn

HrlnaiRednd (Zea mays Linn) SadhuvilelufimassgRafidndnyaenlsanding
davanniinatnadzsdn sl mRumdnlugaavnssasdnd tsssnns 04 whefidus
ranandniiatnalilugnaomnssnamsdndaasing taeaonnfasnistidnatnadedng
2 265060 Tarmidiasnislidinatnadzednsluiiunns 5.85 & isduann 5.72 §rudu
Tl 2558/59 Anilusatay 2.27 (AudarsaunAnIneng, 2559) i laaannnisaenada
o ngmAMNssNm R Eedns TneamZinile uazgns Flfipansfieemsliinonadedng
endudi qﬁummsﬁmﬁﬁuﬁyu Tnuasdaenislddainaiduedndiftedudaulssnan
Tlunsudnamisdndszunn 5.6-6 d1usused (AinddtiArEgRanInneng, 2550) uay
%J"ml‘wmLﬁvﬂqé’mfi’ﬁnmuuﬁm:ﬁﬂlﬂlﬁluﬁm%dw] 11U QmmunﬁuLLﬂﬁ'n‘Emegmﬁ’mff way
faaulindanna udu dwfugonisalniswan waznisaanadnoinaaaedngly
dssindlne T 2561/62 anaduiaiiwnzgniivszana 6.92 1l aduann 6.57 §wdld
i 2560 ’Ludqummﬁ!ﬁﬁﬂqn%wiwmLﬁr’ﬂqé’miﬁqu’tufﬁ@ﬂluwmmﬂmﬁ@ Aniueaay 67
Fmdatilefinazignuaniiga 5 Sustuen THun Saimmesysal thu wassadan e
waran (@sinanAsegRanianees, 2561) taalutl 2561/62 duandnsan 5.06 iy
Teymiinulunstigninatuadesdng luanmeamile AefufdawinalegBuniluflanedu
Fasuazenderindhufiundn denalfs@vanmnas@nsn ﬁwlﬁmmsnsﬁnqmﬂ@n#uﬁﬂﬂ
Lﬁl‘ﬂﬂﬁgﬂ%‘ﬁwmLﬁny\‘iﬁ'ﬂ{ﬁ\iLa‘ﬂQLﬁNLﬁu ﬂﬂ?uﬂf{ﬂﬁnpuﬁﬂ’]lﬁ@ﬁ’\Lﬂ‘l?ﬂm‘@\‘lLﬁm’dﬁN@lﬁLﬁﬂ
i mﬁﬁﬁzsﬁﬂﬂﬁuﬁyﬂgnun'@nLﬁ'aﬁ'\m?mwm I G R P e AT IR PRU G REATIER
reliffindywdedanadanuazindaninen andayadinarauanlfidudndansmsns
a0 nsnani e el uniu uinarAnselingu i hRsdunslugan i
Tunsdiadununudouaziuilieminenslugiusngg Fisnndsdndan sl 2660
nenanainemsuazannsollifnmanmsnsuflatymnaesinalnadeedng Ao aanisilgn
%’qqiwmiuﬁgﬁﬁ‘lﬁgnﬁm anaurniiudadounandndnine dotdiunggeh : danengehs : gauds
AnAN 72 : 23 : 51§14 30 : 20 : 50 Tmﬂﬂ@,nluﬁmﬁﬁ’qiﬂ ﬁ'm?Lﬁuﬁuﬁﬂqn%qiwmluq@uﬁq

A =9 J dv A:] o =y = [
uwnudiaraud 2 Insdaddniitatnadsedndluiuivuacaniivnisiiunsdanisdialnae



1 A = o o!’ = 0 ar [
stwuuwlaslvg) WaiBmsdnnnsin Nsuan waznisaana (@inandanansensisimallng,
2560) soudalounanisaanisUgnitainaidesdndluiuiithuariuiianadu el dade
o ar A & = J A 1 J’
drdtyMazaiuayliinisudndianTnadaegguiaransugninatnalurunsuguidszay
i 3
nadida Aen1ednnania Tagnasianuarainisliingatlssniuatausuguasivunzas
vy ot A L] at -y 4 1 Dy
%amLﬂuﬂmwﬁmfmummymn‘lummﬂm‘il"m‘llwml,ﬁﬂ\izi’mrf faudandiniwaa s Min
L= 1 3 [ 3 :-‘J’ g om al
naanggmaNantiaandnisgndinaunifa witindinlnadeednd NaaueTuaaInaniae
Qy ° ot Uy 3 oy J =y
NFINAtNAEANiAN AN 10T sanviansTiagesinly wasnisszinaansinanniuiialy
clv a = B J = °y
wananil gaantlsrEninineanisduaszd feuas Wananil AMNLATEARNNNNTENAMN
[ . o dr—'{y t:] ny ar 9, = ] n: e
aanatiiaongadiy dsiiaunlu shminulis waruanananat Inaenizat198eANATLA
g &
annnsanann ludisaesnisaaninu (tasseling) 1asinetnadesdnddonalfuaguide
2
HAKAR 66-93% LAZANNLATEAAINNIT910%N budaansiadeyiun (vegetative) danalH
] . ar e ) } 2 =]4=l & g as
g Ranan@nia 40% (Cakir, 2004) Insdnuazndisanannisnuudandauduiugiy
Hanandnalwavuggnuanlunigzaiain A indnuiesan gruuninily usrdAndeasin
s & ',
Wy (Boonpradub, & Grudloyma, 2007) saiy msilszananisliisinfigniias Aadugesniu
WnrsAndulasruaunistadsenaniasirune i s dnieualun1snnunemnenssy (Zhang
Li, & Zhang, 2012)
o o o g = oy = o el ar | a
AMALARTRANMIZAMIATEARINMTIAINTRIRT HtenedE Wy madnasadndnw
28981 luluie nastnsdanaadslnuinluresits WBnaninasduasmaifonuassasits uasdn
o iluvidaGauganaasiia sy Wb (Jones, 2004; Ni et al, 2015) duiunisindne
9 12
vt lnensavinlfilaensld Pressure chamber Whidgsmsgilunasdapaudiumiraciis
[ & at 9'/ 1 J J ‘d 9 =y &
Tnannssadndaanumsbninmaedasluilodevesiia Feamnsaiililunadunm uidnsil
=y QJ o ar [] A a @ L]
WA FnAesinanadqesrefiginaaaunasldinainin (Supacharoenkun, 2008) nMsdanisdnin
i Ly AQ 3 a
nsitin-Uaaesdanludg leawrsas Porometer Whidaniianidiunisdanisdnianania-a
e o & =y Jo a9
sasihntufigluniaduin widelidesnineedinmsiinlifesdauanidulug  Aedieald
Lanlunisdh (Jones et al., 2002) uazidrasiindanisdanseifonuas taanasindng
A [ [y & ] o -
nsuanidasufnsafueulaeenladrzninalufeduentdiBinsenluiie (Sophanodora,
1993) flasarnlunszusunisnisduansfuadidngiundn Ae anfueulaeanlasd (CO,)
o” A at A e Oy ! 1] Dy
W1 wazuad anAudn Hannnnsdaameiuas Aa wlueztinana usluaniaznisaiann

) A 1
aasiie azdesnaliiinnsld co, tunszumumadatahnludienas asann co,aztmdiang



&

| , & 3 &
yetasnluresitauwssfrheylanazansdiaminthnluasdafteannisanenin @ douf
A Lo o & A L4 T
407, 2534) uazissasiiadanmsdunrzinasasdndnmnisuanildaufing anfuaulpeeantad
spndnslutsiveiniasaulusidanguite nsdadnsnisdunszi foaugsaaanguinaly
T T =l o y o oA A e ¥ o
nlaslgneaudisefienuasfisiauns el msziiairsesiiadn naanau chamber faed
awelngifisane anianasdanisduaseificauasluilasgnfiginfifadada lasann

- o
ANNEIINIR L el wad uaziBunos O, RawnsamrugNlditan (Sophanodora, 1993)
] o ot 1 23 ' J = ! Q [} ] ‘d

athalsfid daetr@inisdinsdiuma il uswnlunisdesme lansoiilfedneiias
Tigzaandwiuniamnm fesdnnendulue) uasitangsaegwliimsdinmed dni ludagqui

&£ = & o ar = o” = o’ =y, I | =
adinaimudsdaanuiazaaaInnisnaii g Inanisingamgiluisaizanaantesie

2

wazthsWmundilassATEAAINan19ENN3 1A lNaedG (Crop Water Stress Index,
cwst) gnin il lufisvanaafia iy 499618 (Yuan et al,, 2004; Gontia, & Tiwari, 2008)

tel (Silva et al., 2005 O'shaughnessy et al., 2011) danine {Anda, 2009; Li et al., 2010;

1
&

Romano et al., 2011; Taghvasian et al., 2012) 4 (Erdem et al., 2008) \ilufu Inanisdadail
AMIATEAANNANNIENS T AN TR Ane A BN 15T ngauug Haesingainnisusfddud s
| o Y. 4 A A ) =4 = 2 _ad p
Taanaspennded ansbewaadluinizaEaueansernrasinlgn adluanisnishansn

o ql 0” A L4 °§J
M unsmsaadugadufiunnnsacuiATaaainn1satgasiie iannumnan1s i
P 3 ar =% | &
huduein (Ben-Gal et al., 2009; Alchanatis et al., 2010) n3nsaadagnuunHaadludoeasesdn
= = A o D‘J ! ‘=I &
AMNRLLLAUNE SR LAOATIATLAYINIATEAAINANM2TNITINANNTEINT Fanisiinduaed
=y d uy A =y
i luludunanainnistindasinsesfigifiasnnisanein gasainfiaii adniseien
N
4INN"1591A%37 (Romano et al., 2011) fqmuqﬁﬂm’tnﬁﬂ%Lﬂuﬁ’qﬂﬁvnmﬁmammﬂ?ammn
Oy o =y =
nspmineasieli (Gontia, & Tiwari, 2008; Zia et al., 2012) n19nsaadnguu)fifaeiAses
[ & Adcj [ & =l oy =
ARd AR AR UH AT IMINZAMFUNNINIIAT ARNNIATIAAINENIITNIFIN AU UBINT
TaelivinanadinatnasnFausiugn wasaunsodn liatwsaiiasiasisn lsiung (Dedonge
ot al., 2015)
& 3 d”d ] s [ A [ | =, oy 1
el nefniAsiidhgssasfiieAnmdgiingdngrainnisaaitzasdinave
$s ] $s 3/ 2 1 8 { =] ar &l ny
Tneldnwdnaannsaudaaniasdnanmannsbau Taududinsdaniazanuiasaanisanmin
Tudinntnalneldvinanefetnals madauazualugn sautenstsafiudnueniedisnmen

= b dy e v 5’,
warnananrasininadasdniniglfianinzanmin



FRINNLUDINTIRE

1. Wemnnaliaduiunisitadunnzeiaasnniseiinsasinainalagld
nMwaiEmeaNau

2. \Wiadssfiudnmoisnadsinauaznananuasdntnadadndneldaniay

2
PIMNIBILAAZ Tz NS

ANHATIUVRINTIRE
2
n1sldnandiaanntanarsnsalfiiassintezanaaianainnisanniinas
a o = =y o” &5 t:f o 9 & | =l
Wanndgtin1egdngraanniseasi e inadesdndls uazdiatwafliiuntozanuien

oy = 3 L7 = W J T
’Q’]ﬂﬂ']ﬁ“ll']ﬂﬂ']ﬂﬂ&ﬂﬂ'ﬂ‘lﬂf«!@ uand e aedndanas

AssTegifanadnasiaiy
nerudanaialunisiiassiniazarauidsanisanninludina s tngldnag

ORNWANINERY (Thermal Image camera) Wadaslunemnausumetatlsnuiiss@vaam

swndilunsineasuiugn ayamadiAneuasananuedinivndsdainnglfanoy

i lisresing 1eaninasgRuin

YBLILUANITIAE
sannsAnsanafanisiiasziniozaantistaanasnnialuiina inalneldndas

dreniwAsau (Thermal Image camera) 10 9 fruarining srinailas Smin

Arodlan Ainaciqn 16.736463 aadRqn 100.188596 Tneihnsnmaedludnetnadodnd

gnuan WUSTH 888 HN1sMaasd 5 NISHAE NesNRtaL 5 91

F Y 4
RETNANNLRNE

&

¥ d
NIZATNLATEANISUIAYNVRRT (Crop water stress) Ae @annazARaldn
0” = 1 e oy | L ny = =

nmeaeinaansasiasnnnIdnsmnisamingadie geuslitinnninlitanasasivanssny

1 [ oA <5 or = - - 7 (%4
AR NHENNETAnE18Ig Sa9ulUBman@niTanAog 1oanaUassTALIANNNINLNTEY

|2 2
(=Y ° 1 ] A ] at

nsARaNIMENINaE deraliif gl nsnauauesaanirznisIAAiLans Waiueanty

(@neinal anR, 2537)



NARIRNLNINAINNTBUY (Thermal camera) A sLUUNTENEAINAINTAURYE

at

Fa@Bunsen Lﬂ“g*mmm@fi’u%uﬂwL?m%qmeﬁ’uwﬁqwﬁuwmLmﬁgﬂﬂd@m@nmmnfi’mq
nazutaaduliiiusensediu wsanszfumsliingnaslfiday oy oamisailszunaua deas
wnnsutladiayaasiuninaribau qunsolaununmwaanabeaudauluajazaunuludme 30 pfa
sRANT uavanansamsadLgnmaRliFeus 20 §1 1,600°C (Meola, & Carlomagno, 2004)
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pAR PRACTICAL ON-FARM SOLUTIONS
& Disease and statk borer control important

TOQWH&W HQ:‘Fﬂ\rm Critical molsture requirement
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Top dressing
Weed control
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* The numbte of days vackes between diffarent growth dustes end ervironments.

NN 1 The number of days varies between different growth classes and environments
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U
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Falne dnnlnm
ANBUSNINNHAVENST
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dnalwaiszuusniduszuusndas (fiorous root system) Hinanatydauaasssuy

! nlni - e . Ad

790 2 dou LA dawuiifinisiadyaneszuusinaanunaInAwny (primary root) seunsINAIR
= o =i 1 Ai} & 2

nsLETEyeaanNIRINANAZarisnuaNsinaaanun (secondary root) ausdnainadailusiv

1 d 2 = ﬁv cjd = 9

aauazmeiiiadanlnaAuingy wardauiiinisdiyaassruusneanitrInduesines
g = 1 l:] o 1 ar

B (adventitious root) 1lunngiRRysNaINundoutiasasanfiuganans iuscuusnuan

o

A
A 2 0!/ = 3 A 19 37 IJ [ 2 b2
A lunsaainuazinamng dvisdounag nuuardouiidusmenis dauaesdndiudionine
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fanwoiniiudie (node) wazifiaq (internode) fig1sanasufiunse WuGaadnauiluaan
dnmsesludinatue Useneulufan nauly (leaf sheath) uazuriuly (leaf blade) nnuluayag)
douanaresanfiu i ivietufudioive ubiluasfidulusundldiu@unansly uasiiau
|4=i| = = 4 17 = a; 1 1 1 1§ 1 o o
agfnLFndaludunn Suuwedluinnatnloilugnirduanely uddauanalufiawn
ihnlusnnnandnuuu desanuieaniludsnandafuasdanandunile fratnwanciidanansiaf]
= o = b o o/ & 22 = (Y2
agiBonlausangasasiy 1B fssgatiog uazaensiagesinainaariiavaaunassig
Wudwdes doudesendulvanfisnguudndiuivainlusesun 7-8 u dananisaianiialy

1 ﬁl U 4 & 1 1 d
91idn azBulnaeanuifiedinalnaeng 40-45 S uazazilnanaguudnazilluuinaasnuniie
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n;do” @t 2

FunasHaNings uasdrusasindniiana naluardseneulifion Anngifiiniudaudinage
!J s o @
warildiuidzanarmnsia wulamiliu vdwanniinnsuamnasida 45 A4 WwanvTanaasil
=Y ) ] [<3 = gr ] 9 = A J [
n1sugansiaigiuis sUdsreundnasiidnunizAeadianan wuy uasilivaan Tuadiy

1 (=1 QJ 1 ar =Y ot =)
Anundndaneguudn (iR Rdnvaledy, 2541)
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. wRawugdinalnadi ses
tlenafl Wun Juges 15-15-15 {Jagns 46-0-0
gunsninslgnuasguaiinm
- o oi‘J DRJ

ginsainasldtiniuussuitveg
gabinuiladauiunasdgniinninalunisnaass
didaannugasudiaaing

(7 4
WA7D9dRANHITEY (1ATBY SPAD 502)

nfaadranmaINsau (ndasaunsnisngu FLIR C2)

R R LIS < A

#7384 Porometer 4 SC-1 leaf porometer

10. Lﬂ;‘g‘ﬂ\ifi)mﬂ'}’mfﬂwuiuau (WATERMARK 84 Soil Moisture}

11, idaesatls@rEnInn1sfaamsiiias (Aies FluorPen FP 100)
12, fay

13, 1aataliiia

14. gunsaliararsiaiidmsudinssiay

o
ADVUANINITNARDY
A P 3 |~4 (:J 3 1 nr © = [ ol e .
TaaGFaunanadin Asag® vs#l 9 Auaniing aunaiiias damdnfirolan (Latitude
16.73 Longitude 100.18) iilulsaiFaundaniudn 119an319 10 lms 819 20 \Wng g9 5 ag

ar v = ] & ] = =2 = o
WRAIAZHAIINAIAFNYY TAEMINSNARBITENINIUARURIMNAN TN RAUBUMAN W.A. 2561

G
n1stmFaNNsign
[+ (% 3 = A g A = g a4 | °
thusretafuililuntsneassiiadinssiantdfduvutadsznisieuinn1maass

wand lumnse 1 udsanmiv uadnliiausmdnas warldnzunsadaudmueng 5 Jadiumns w1e
Tdlugaiinudaaunntag 50 luRme 819 50 lERRINAS §9 50 uRNATYIaT 80 Nlaniy

A NGIIRIAUGIIRT 50 IIUFNAS
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NN 2 Sack bag/with hole

M1914 2 Soll properties of the experimental study

Soll properties Values Standard
EC (dS/m) 0.38 LAntiae
pH 5.6 QEMRIT TR
OM (%) 1.2 fantingsin
Total N (%) . 0,06 fﬁ'qmn
Available P (ma/kg) 7.99 G°ll’13~l’m
Exchangeable K (mg/kg) 46.08 fﬁlﬂ
Soil texture Clay loam

N19MNBRUNTNARDS

RN3ANE IALINTSINUENNINARBLLIL CRD (Completely randomized design)

2y Y Oy 9 [ ] [ J
Usznaufiag 5 nesadd nesndtas 5 41 Inannuusdadasine aelunaunisnaans dal

o £\ 3 & o % s =
n#suaEh 1 nesNAsAuANliinmaen (AudnimARNReInsiYasivg) (T1)

- & acd . d & d R
993359 2 ann1slHinas 50% 189nssudin 1 WadnalualAuiinasunaguin

i e el o | ™
20% warWivindunssudan 1 Wadnalwailinasdafjeansn (T2)

=

N ¥ sad | d - -
nesuAth 3 aanaslfings 50% 1a9nssudsn 1 Wadninadiduinisdnaguiu

o ol
20% Deangnsiuifies (T3)
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i
ot

il & il
nssnAEn 4 annnslinag 50% 1aanssndsh 1 lafaflinasdafaanuniivany
.
nstLIne (T4)
oy v d 4 A o o Pt o A
nIsNaEN 5 samsitindlefedinasddneeagnisiiuies (15)
nsnaaes Usznaudon 5 nssuda nasudnes 5 91 iamsmaaastlgniugetinuda
g ] 1 é L3
AU 25 §4 FraTUesEndnafiu 0.25 wne lunilagenanisdgndnalnagesy 2 fiu way
1 ot + dy ot = ar 1 1
woanuAnugNay 3 wansaugu wianiuldilusasiugns 15-15-15 dnen 30 Alanfusials
[ %4 3 v o 8 =4 7] k1] oi' o"’
waaandaainasanargls 10 du pauuanifiwdenguay 1 fu wazlfiiruuuszuimiives
L} A hd ‘J & [ - 0 o &
munssudrnishinanuald (@159 3) Wednlwaengll 30 Jundedgn vinisidndeite

wieanldijuuslantingme 46-0-0 dmsn 40 Alandurals (Audidufslsunsarsed, 2562)

o &
SEUUNS LA
3 0’) 3 Hv 2 Oy 2 oy Dy = ' alz
msliilumsAneffidunstididegssuntinnen 1Sunauih 0-100 Anssiadalug
- ! e ] = 3 & Oy et 1 42 &J
Y30 1.5-1.83 Anssarnit 1919 sla 1 qelaeRasaiaiaves 1 e 1 qednudaldlunrmaaes

9} Oy [-74 ﬁ‘} Oy q'j b Ov F=| o 37 Uy ] o
M3l 1 3l 1 af wazliinlunaidenfunaaanismaand Wanoinasivin luisasdu

M19149 3 Irrigation plan

Week T1 (Lipot*day) T2 (L/pot*day) T3 (L/ipot*day} T4 {L/pot*day) T5 {L/pot*day)}

1 0.5 0.5 0.5 0.5 0.5
2 0.5 0.5 0.5 0.5 0.5
3 0.5 0.5 0.5 0.5 0.5
4 0.7 0.4 0.4 0.7 07
5 0.7 0.4 0.4 0.7 | 0.7
6 1.0 0.5 0.5 1.0 1.0
7 1.2 0.6 0.6 1.2 1.2
8 15 0.8 0.8 1.5 1.5
9 1.5 0.8 0.8 1.5 1.5
10 1.5 1.5 0.8 0.75 stop irrigation
11 1.5 1.5 0.8 0.75

.5 1.5 0.8 0.75

—
]
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M54 3 (D)

Week T1 (L/pot*day) T2 (Lipot*day} T3 (L/pot*day} T4 (L/pot*day) T5 (L/pot*day)

13 1.5 1.5 0.8 0.75
14 1.5 1.5 0.8 0.7
16 1.0 1.0 0.5 0.5
16 1.0 1.0 0.5 0.5
17 0.5 0.5 0.3 0.25

NMFTAAMNLASEATRIANNTURY
= =5 = = Oy =3 ot 3
NNFLFATUNNAMITEANLATEATERN IR A 1 AT 1981 16.00 1. PAAANYIAREY

Toe'l4 WATERMARK 84 (Spectrum Technologies, Aurora, IL, USA) ausanasitamansiiten
2
] = A o’ =y o 9 l 1

20971 lUAUNIZALAMNAN 10 URNAS UaAINNAMIMWIAY pF WieAN AT ATEY

TG Tneil4gmeanas Lal and Shukla, 2004 il

pF = log |[\Jm|

nstnudayagninainmdlulsaiau
& =
nsiiusausasdiayaaninainiania lulsaaunldlumsenansas laeld Tiny tag

(Tinytag Plus 2 - TGP-4500) a1n Gemini Data Loggers Lﬁ‘umumuqmmﬁmeqm‘f{uz&’uﬁ’wé

=3 b1 =
INUFILTINTBYANN] S U

=] - a P Y
manudayanigiasiiuls asAlsenaurnanfnuasnandn
1. ANMUENTIATURLIALRERNHUEMNIFF TN
(=3 & 3 [~ 2 174 L = 7 [
inuseatensinudeyadn inwaynsiulunismases navinnisiiudeyandlan

-

1 ar ) i Ad ~ = -3 ﬂJ
1.1 F"I'J']NQQ‘IF@QWH Qﬂ@qﬂmr}ﬂuﬂ\i‘ﬂﬂiﬁﬂﬂﬂ'\ﬂﬂuﬂq?LQ?ﬂajLMUTmLmNﬂ
o o g & w o w
1.2 ﬂ’]?quuﬂlu T@ﬂﬂ'\?LﬂU‘I]@H@ﬂQ'\Nﬂqq\‘] AITHENT LAZRIUIU AN

ﬁﬂmmmﬁyuﬁiuﬁfm@mﬂm Kang et al. (2003)
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Leaf Area = 0.74 x 3101 LiW,

d .
Wa i = enwuly
L = anuenaly
W = asmndly

1.3 dsfiannuidenly dnsiaidiasinannai@ian SPAD 502 (SPAD chiorophyll
meter reading units, KONICA MINOLTA)
1.4 srBninamnnsdaamaidouugsuaaiie Inel% FluorPen FP 100 189151
ManualsLib
2. NANANLAZAIALTENAUTRIANAR
= = L =y Q}l oil
nslszitutaa@nuazesslssneunandnaasdninmassdninnalfianinzenmin
3 = = b2 = 9 & 1 J
1aausarsraznaETyiule Aanisilssiivdieys danaliliy
= k7 & o °y o L 7]
2.1 wratan wLasiany Wuiwinuataa wanzgturadan ey
2.2 saminudiedln Wuhmihewizdoureantauazununatsaasiting
2.3 a7 uaRAaLN
ar £=3 A=J
2.4 futinnsifiuifen {Harvest Index)
3
2.5 BIAINUHUNAR
3
2.6 wWaMin 100 Wan

2.7 anwulnsami

o < ¥ B
N15INNIEANATAANITUIAUT LG9 THA
14 ' k%4
1. nfesnhuanuFay
' o = m w o = = s Y "
nsaenInANINERY BuitudiayaarilasiATE AN IR Tes T AtINAeY
] . P &
fhan uAMIEau FLIR C2 (FLIR Systems, Inc., Wilsonville, OR, USA) tlainn1sannasliitia
135 ' o & - b % 1 8 A =
wifnalna Iaansdranmfsdannufeusaanfesananimacufauiiansagaunnuiaian
5
aannsaain lufiuiglnadnaninarabauludosnan 08.00-10.00 1., 10.00-12.00 %, LAz
12,00-14.00 W. fedalwaang 25, 30, 35, 40, 45, 50, 55 uaz 60 Jundnilgn Tnadanaw
pruFauayluyn 90 990 uavsrusvisanantstantnaginaaainlufie 1.5 was
& A ] ‘J 1 ﬁy OD
Tntnnsdndehguingiigageialufiriiansnsaaaiinli Tnenislddveaihemndszasd
=y qy = nl qa‘
Adenaunn 20 x 20 iuFinms Al natauanunn 30 Wil uarnstneBehgomaiinngaaasly

A oi) L = V” ﬂ:y
il TrannsldfindasinauntlszasdBi@aas 20 x 20 wuhinas quiuiafiall
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NRIUAAUIY 30 W naarnnastanwantau nwlilddinisudanaguungiiae

F 74 5 5 :: -] lé o at Oy
Visarsuad FLIR Tool 5.1 annthi wana#léiun U1 luanni sAn ndeiiagnuia s atinaas
e (Jones, H.G., 1999)

(Tl - Twet)

CWSI (M@ annuesamtinaaais) =
{Tdry — Twet)
A <4 ) o = Av & =y ' )
de Tl e Aungideuseafiaidnldnudninaamaasiaznasuds
] P o
Twet An Aguuugiinngaaasitaniiululs

] =y A ) oy
Tdry A Agauugiigegaaaseusaniatufiriiaiunsoaneninli

NI 3 Image processing by FLIR tool software

2. medansininsilatlatnlu faewies Porometer §u SC-1 leaf porometer
Fansfuteyandsannnaiauanisiiiiuidalng amsianieutundesitanwessben
1291981 08.00 . - 10.00 ., 10.00 W. - 12.00 %. uaz 12.00 . - 14.00 %. Tasnsiiudeys
tﬁfa%q‘iwmmq 25, 30, 35, 40, 45, 50, 55 uax 60 Tunaslgn

3. medadnmmsdanmeiEnsuasiaefitdasiates FluorPen FP 100 (ManualsLib)

fansifivdiayaludaaiasn 11.00 w. - 13.00 W, lnenisiivdayadinetwayndinlunimasss

0 2 didmdd
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nsALAsSIBRTaNA

¥

nsAnssifayanieadisesdfaiaanaioaninnissiaitzesineine
ANEENNETIINen asRdsenaunandnuaznandnioaine laaldldsunsy R (R-Language
and environment for statistical computing and graphics version 3.5.2) wazilFeuiey
AnuuANANTRsALaRnTaL Least significant difference (LSD) Aszdumanuidasiu 95%
wasdinneianuduiusvaiaulenieg Tnedtnisaireannisonnasdaduatiede

(simple linear correlation coefficients)



=
uny 4
HANTSIAY

] | ' o 3 r £~ GJJ or g
pisnalulsaGanseudiminnimaass 1Hud quunnluazamuTudiiug wan
: - 1ol
Tanaw 3 wudn Tudaaiaan 08.00 - 18.00 1. goungigeganalulsaEeuet 37.28 - 52.55
- el -
asAe o grunginiganialulssfouati 25.83 - 35,13 avAngaidas uargnunil

l:‘; 1 - IA
WRLIEUIduati 31.81 - 44.80 asATalTeq

60
—— Max
] — Min
pe - AVerage
50

Temperature (°C)
P
<

(4]
o
1

25 1

20 T T T T T T T 1 T T T T
20 25 30 35 40 45 50 55 66 65 70 V5 8

Days After Sowing

N 4 Daily minimum, maximum and mean temperatures (°C) in a greenhouse
during 08.-00 am. - 06.00 p.m.

A A NALR T s s ud19n1INAaeY WudANA gL Esudaeduludasiaan

=3 &

08.00 - 18.00 . mm?ﬂyuz%’uw”wﬁqqqmmsluimﬁ‘@u@gﬂu‘ﬁw 62.36 - 100.00 wlefidus

aNTudNIEanganialulsaGauagiudes 19.58 - 50.15 wWefidusl wazavsduduring

&

GJ ' o/ IJ
dterwindieLR 36.00 - 70.27 wafidud
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— Max
120 + —— Min
—— Average
g 100 -
)
ﬁ 80
E
3
Ko 60 -
0]
=
?6 40-
)
(14
20 4
0 1] T T T T T T T T T T T
20 25 30 35 40 45 50 55 60 65 70 75 80

Days After Sowing

NN 5 Daily minimum, maximum and mean relative humidity (%) in a greenhouse
during 08.-00 am. - 06.00 p.m.

Ao
AINLATEAYRINTINAY (A1 pF)

RINHANNIMAALY WudssusEulgnautedinalwaneg 20 dumdelgn Audaansdy

b3
IndiAeafuiasinngsid (A1 pF 2.0-2.5) Tnanssuddeaunu (T1) AuflannA LTy
@ [ 3 = = (-
dmiuininanaandanisnasastgndtalne fAn pF lwagsasnn1snaaeyiiiy 2.0
A L 99, i1 1 ot & al-’
Tuanagiingsad 2 annnsliidy 50 wafidudfssznzeaannan wuda 10 Jumdsanaanislifitin
= [ & =yl qy = 1 o oy 8 a as 174 oy
wiae 50 iefiduiraanssudaacuRn anananauauetluseAuAuLTaLlana U 1hin
Tusriudnindsnnsaansan (Ealwaeng 55 Juudslgn) anawansdufundusiesluanmmw
} . ” o { = ! ! e =t &
whzanwiidadun inniuRueganinAaudiouas nessdsn 3 aanielding 50 wefidusd
= -3 nl 1 %V = \ o ey 2 T I [
Derzpsfiunen wud anaweriauanlussazusnagluseAuAUW uazitioa lusvarnda
= I o 1 A °§J g T &
m:rfafaﬂmfanmmﬁtumwa%lussmuﬂaw’imm’iq n3sudEN 4 annnsliin 50 wwlefidud Tuseay
‘J £ 1 o’ 1 a L &

aanmonfesvtzifiuion mwﬁuumwaq’tu?mm@ugﬁwLLﬁaﬂifNLLsn %Al 45 i vadlgn

=y i [y Y o ov d{ 1
mfmﬁyumu@qlmmummmu wazngsNaan 5 9anisiiitn Weeglussazeannanivszes

=3 ‘21 = 1 & A Oy 4
WAuLe amwmm%‘uumulm:a:mnﬂglmzmummzﬂu wazifiaanisinadiadiaatue
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L5
8¢ 60 TUNALgN ﬁq@fﬂu?mwﬁ’qma‘ﬂ@nmfamnmﬁ’qﬁ HWU9N ndaniinasamtit 5 4%

=y 1 L EJ
mm%mmq’tusmum1mﬁ\1wﬁq°ﬂmﬁUan (N 5)

8
— —~~ The drought stress threshold (TH) — Tt
74 —— Field capacity (FC) — T2
— T3
G‘_‘ e T4
g 81 — 75
&
@ S Reduce water content by 50 % (72),(T3)
9 4
D
| -
g 34
[e
W /
o)
) 1 -
Reduce water content by 50 % (T4)
03 No Irrigation (T5
T T T i ¥ 1 I I I ! T T

20 25 30 35 40 45 50 55 60 65 70 75 80 85
Days After Sowing

H1W 6 Curve of average change in pF value at 10 cm soil depth under different

water deficit conditions

£3 Q.

¥ A
gauupaaugandilwamalaniesainiiuansinanu

nsdnAgnugiiseuaeataanstdianinme1seu ludasaan 10.00 4. - 12.00 w.
Lﬁﬂ%’]qiwmmq 25, 30, 35, 40, 45, 50, 55 WAy 60 TuuasLignuanslunIn 6 annsAnE
iedinalnaeny 20 fundalgnannislii 50 Wefidufanssdaauns lunsssdad 2
uay 3 nud1 udtaanaldih 50 weflud iWunan 5 uay 10 SugumagfGeuteninatng
afnssatlilunnsnatuethiideddoymeadi (o > 0.05) Tnailgomn i Geuzanitelng
agludoe 32.2 - 32.7 avAuraides dlaszavnandinla 15, 20 uaz 25 Sundaanisliith
50 iwlafiiusf qrumgfidenseninalnasesieinnriadaanuuansiunsaffioged

a0 o ot ot ﬁj =y i
WadnAny (p < 0.05) 'Lummzﬁﬁoﬁw‘twmmq 50 waz 55 Sundalgn ihedaaigningiitade
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o

ap9emiAdias W ligungRFausaninntnanainssddlhivanseiuesiediiod fy
Meadf (p > 0.05) iledaTianng 60 Fundarlgn nessiddi 2 ndusnliivluszdudng Ae
sefUdatunssaRE AN WUt nesadadl 3 Adeaanisldiih 50 wefdud Tqnmgfideu
tandatwagefign fia 34.1 asAraidos unnssetheihidrdoyniead (p < 0.05) fu
nsssiAaf 2 et tnaifuiinaguin 20 wefdud (20 Sundalgn) Tesvezeanmen waz
nesadEd 3 aan1sliin 50 Wefidudresnssndtrunuilednatnaiifuiunaguiy
o

.o d - 4 '
20 wafidud Desvanifiunen fagumgiiTeueanadoedi 33,5 asrnigadua uaznissizoy

1 ] A IA
HAvgounniGeunenafeadi 32.1 asdrs s

44

——T1
—5— T2

—— T3
—t— T4

J—=—T5

£
(%]
!

+
o

Canopy temperature (°C)
(@]
[#2]

Days After Sowing

NN 7 Canopy temperature during 10.00 a.m.-12.00 p.m. under different

water deficit conditions

Note: Means with different letters are significantly different according to LSD at 95 %,

=+ significant levet at p <0.01, ns : non-significant
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nsdnagrangiisausaniagnisdianimacnabes ludaaan 12.00 4. - 14.00 4.
Lﬁ@%miwmmq 25, 30, 35, 40, 45, 50, 55 Wax 60 Sunddtlgnuanslunin 7 wuda dalna
21t 25 Tundelgniide 5 Sumdeannisliith 50 wlefidufaanssidtaaunn Aenmgd
Bougantnnlnagdaeingn 12.00 - 14.00 u. 10an993A%T 2 uaznsnidad 3 luiflaomuansing

Qs

= ] - q L2 =y A o A 1
nuadfeeniiuddty (p > 0.05) Aunssudai 1 (AvuAu) NesNdth 4 uay 5 wisveizuan
] 1 ql:lci a o a2y J 1 A 1 = @r 0 g ey
el wudn nesadEn 2 frgaunpiTenseniadtgandinasnans) ateiilbddgynieadn
Wity 36.4 avraaiFoa WadanTuaent 30, 35, 40 uay 55 Jundlgn uazsasasn Hun

£ ﬂ; 1 = A IA
n#sudaN 3 AdrgoungiFanesiaaestf 357 asirmdus

44 1 —9— T1
—e— T2

—=— T3
T—A— T4

-
N

E-S
(]

Canopy temperature (°C)

32

30 T T T T T T T T
20 25 30 35 40 45 50 55 60 65

Days After Sowing

NN 8 Canopy temperature during 12.00 - 02.00 p.m. under different

water deficit conditions

Note: Means with different letters are significantly different according to LSD at 85 %,

** - significant level at p <0.01, ns ; non-significant
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patipNAsanaastialng (Cwsl wazmstnihnsdlelladinlududinsaneld
mazrmuansedy

C masaddienaeanannisnmin (Crop water stress index: CWSI) Taainnsainanaw
Anwan TaednanmaaEeuligaeann 12.00 . - 14.00 u. Ao Twaant 25, 30, 35, 40,
45, 50, 55 waz60 Fuvdarlgn anrsmaaestilAIAIIAAINNNS 1M UG NesaA 2
anmsldiin 50 wefiufasnssitBaur Wednatraiiuiiunaguiu 20 wefidud (20 §u
waalgn) Deszezaannan waznT9uAE 3 aanasldiia 50 nlafidusassnssuitarun
dﬂé’ﬁwqiwmﬁv{uﬁﬂnﬂquau 20 wedifis Sessezifiuien Wandailmnuedammnnismeia
qeigaunnsinsesiheilidndtymesd (o < 0.05) lenBeudautunssddty I lfidade
aeadtilpssAatnanNsnAegR 0.13 - 0.43 uavnesisau HuazesAndiiiransatun

anmsaatinaglil 0.04 - 009 (1w 8)

CWsli

65

Days After Sowing

NN 9 Crop water stress index during 12.00 - 02.00 p.m. under different

watfer deficit conditions

Note: Means with different letters are significantly different according to LSD at 95 %,

** - significant level at p <0.01, ns : non-significant
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msdaanazeAIERaNMstmiTestining taedansdninsdstatnly
aaadralwandeanannisiifinlunssuadil 2 uass fanietes Porometer 14 SC-1 leaf
porometer ¥4 12.00 . - 14.00 4. Lf;@?ﬁqq‘llwmmq 25, 30, 35, 40, 45, 50, 55 uax 60 Ju
waalgn anmsnasesliidnisdniinindadatinlusesdnatnagesnssudad 2.6
sndnnoathuddainsinimadsdanludivdFeusunssiiiaoun nudn defoine
218] 25-50 Tundalgn nasuAad 2 aanslfiti 50 wefdufuanssaizaaugy Weliaing

(< I L

SJJ A ) % ot L4
fufinagquin 20 wefdus (20 Sundiilgn) Aessuzeanaan fadafinstndimadnla

al e @

. dd d E—| v
Unluduinsunatiindfigailaaudunssdsau addafinsdninisistlatnlu

o g g 4 o o o ) | i o
fuindagludae 0.70 - 0.84 wazilednainaeny 55 was 60 Jundsilgn wuda nesudEn 3

o T

ol’ = ] dv ci =
amnsliiin 50 wWefidudasanssudtraupuiiladnatnaifiuntnaguiu 20 wefifud

‘4 | & Q [ ol CJ 1 (] ] Lot
esrazfiudian WddalinsdnianadaDathnluduinsanigauslifianuuansefums
=Y . ] { ar =3 A 1 o & 9
afffUnIsnABaw (p > 0.05) WenBaufauiunsssdsi 1 eliddatinsdninmadiaile
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NN 10 Relative stomatal conductance during 12.00 - 02.00 p.m. under different

water deficit conditions

Note: Means with different letters are significantly different according to LSD at 95 %,

** « significant level at p <0.01, ns : non-significant
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NN 11 Maize height under different water deficit condition

Note: Means with different letters are significantly different according to LSD at 85 %,

** .+ significant level at p <0.01, ns ; non-significant
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NN 12 Maize leaf area under different water deficit conditions

Note: Means with different letters are significantly different according to LSD at 95 %,

** . significant level at p <0.01, ns : non-significant
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NN 13 SPAD values under different water deficit conditions

Note: Means with different Istters are significantly different according to LSD at 95 %,

** . significant level at p <0.01, ns : non-significant
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AW 14 Maximum guantum yield of PSII under different water deficit conditions

Note: Means with different letters are significantly different according to LSD at 85 %,

** . significant level at p <0.01, ns : non-significant



33

& =, = 24
2. 29AUSENAUNANRALASHUANANUNITHA
) = S i ] =l 9 ol'
AINNITNAGES WUFY HATBINRATINWUNS N9suAER 2 uax 3 Hnrsaanisiiiin
{ ‘ﬂv GJ 1 (=3 A
50 wesidus iefiduiinisnagu 20 wefduiaulasvacaanaan tazaubeszaynisifiuiien
4 1 1 & o o =y A
Wnavewnadanmudivings uasunnsineehediltdAgynieadd (p < 0.05) WanFaniien
o L= ‘d 1 1 1 L 1 £, A
Minssudiau TnaliduoaTanmutivegszudng 206.31 - 216.87 nfuslasin Laznssadsaw
TAnneaTanniivassning 344.28 - 384,15 nfuras
L - 2 0" o 2 3 ndté IS
ragaseditlsenaLasndanadiwiimindnuis wudh ns9adsd 2 uae 3 finnsan
& e d ad d .
nsldindy 50 wefidul eluninasUnagu 20 wlafiudauiesrnzaanaan uazaulasyvey
A I = 0" o’ OI r &
nafiunen inaeesriesdlsenaunan@omwdnuirmindnuisings TneliAraedlsenay
naRARNIAmIinAnuieatsendng 56,34 - 59,65 niusiadiu wazwansinsatinalvadnAty
o e d o oy ] PRy | 1 5 =
WMADA (p < 0.08) WanFauifaudunssudiauw uasnsruisaulinAteedlsenaunaadn
nwdinuhwindnuiietissudng 1563.45 - 174.89 niusiadii
s a [T & ' oz 2 =
NABNASALSENALARNRINISNUAINIWNAR WUIN NITNTTN 2 uas 3 Hnnsan

g | ad d
msliiun 50 wefidusl fefifiuiinisinagu 20 wefidufaufisssazeanaan wpraufesees

]
4 o

=3 A=i &8s ] [ = §s & =3 d; = [
nafiuien Wnariasdlsznaunandnniefiiudunisdasadiumge iienBauieusy
addi = A -3 = 9 [ (= (N 1 |
nssuinay lnadAefuesflsrnounanAnn A NI NINE AR fuBgsEIdN 125.1 -
(=3 [ Qdé LY nl‘ a = 7 a 1 %4
129.6 WAARBAL LazNTINATaU L AR RIAUTZNA LN RUBANNATURNWILINA ARRGY
DEIENTN 428.2 - 464.2 luRasinsiv
U & =3 A 1 £ A o” T e -2
NATDIAATIANNALIALS WU neeudad 2 uaz 3 Annraanasliit 50 Wesidus
RSP e o = o o 9 1 e o
WedduiinsUnagu 20 Wefidusdauiivsrazaanaen wazaniaszaznisivnes liadmi
A 9' A 1 & (<3 ‘J 1 ! 1 1
nsifiuinaanfige Taalinaasesrdaiinasiiumeasyd 0.22-0.24 uazuansatadl
WodAneadin (p < 0.05) WanFuuheudunssuddan uaznssndiaulinaassansedl
o A
nduResegi 0.44

= -

&
Q [ 74 [=3 1 =y 94.
uanIsvaaas b uuandnsafy (Budnudauiia) wudn nesudEn 2 wex 3
oﬂ-’ ] dil A
finsaanisidisin 50 wefidul Wefifufinsnagu 20 Wefifudauisszazeanaan uay
= -3 t:] 0 ¥ = ] 5r c! & 1 1=| = |A
aunaszazniaivings Winadnanansdanuingn Inaldidnadnaesnandnagi 40.25 -

o 1 1 ] o Q9 o as d ot =y J
41,23 nfusiadiy uasianaagailadAyneadd (p < 0.05) WeanFouBouiunssuisau

1

2 d A - 1 l‘J ! ]
mems‘m'ﬁﬁu’mﬂ'\mammmamﬂmmr}iu@gw 133.16 - 148.99nusiasi



34

1914 4 Yield and yield components under different water deficit conditions

Yield components

Yield Harvest

Treatment Dry pods weight Number of Dry biomass

{g/plant) Index

(giplant) seeds per plant  weight {(g/plant)

T1 166.14"+14.31a 434.1+40.9a 227.68+13.85a 144.16£17.99a 0.4410.02a
T2 56,34£16.01b 129.6%42.5b 170.44+10.98h  40.25¢12.91b  0.2440.05b
T3 50.65+18.33b 125,1£46.3b 177.69+£10.49b 41.23+x16.64b  0.2240,06b
T4 174.89+20.83a 464.2+65.7a 229.74£16.81a  148.99+20.48a 0.44+0.03a
T5 1563.45+16.33a 428.2453.5a 211.30£16.47a  133.162£20.24a 0.44+0.04a
P<0.05 0.0000 0.0000 0.0012 0.0001 0.0001
F_test i *k &k ok Li3
cv 40.56 47.41 18,37 35.39 36.64

** indicate significant differences (P < 0.05) between the treatments by F test at 5% probability;

K represent mean * standard error of the mean (n=5); CV: variance coefficient

AMNNNANETENIN9AT CWSI nunstmiinisilatlndanlu

nsulFeuifituanduwusseudnean cwsl fualnisgnianasitlattatnluses

L

) . .
finatnadeadmdent 25, 30, 35,40 wax 45 funasilgn uazdraninaansaulutdeaesn

U A ﬂi ol) = ! a9
08.00 - 10.00 %. 191 nsssdzAlfishanasmannesdtaauagy A1 CWS! Harndiiidludeay
o8 b Q { 1 43} 1 -] O'
fuAsnisdniiiniadadatinly Ae dieas cws! geiudnstndnisdadalnluniag
Tntinasanenanaaufauludadinan 08.00 - 10.00 u. favuduiudssndnas CWSI fusn

& L IJJ 1 4 -4 1
netntinindedadnluresdireinadasdndeylusedunifelnars He1 R® 043
0.73 (nw14)



35

Time : 08,00 a.m.- 10.00 a.m.
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NN 15 Relationship between CWSI and stomatal conductance during 08.00-10.00 a.m.
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Time : 10.00 a.m. - 12.00 p.m.
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NN 17 Relationship between CWSI and stomatal conductance during 12.00 -2.00 p.m.
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NN 18 Relationship between CWSI and maize height
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NN 22 Relationship between CWSI and dry pods weight
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