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A study on water use efficiency of late maturing hybrid maize

Anmgad 8yl 7397 audanan”
Suphakarn Luanmanee Karita Chongchuaklang”’
naw3deUgivinen NeIIVUWAUITIIYNINEAN N TNYAS
ABSTRACT

This study was aimed to determine the water use efficiency of hybrid maize planted in Samo
Thod soil series. The experiment was designed in split plot. The 3 treatments of water management
was designes as main plots e.g. rainfed, 50% and 100% water supplement according to corn water
requirements (ETc). The 4 hybrid maize cultivars were designed as subplots for each cropping season.
Chemical fertilizer was applied at the rates of 20, 10 and 15 kg per rai of N, P,Os, K,O.

It was found that the water supplement at 50% and 100% of ETc resulted in increasing maize
yield about 7.6-26.6% and 5.9-27.1%, respectively. The cultivar comparison was found that the CP888
New revealed the greatest yield about 17.24-19.67% higher than the Nakhon Sawan 3. The NSX112013,
NSX15206, NSX152097 and NSX102005 showed rather higher yield than the Nakhon Sawan 3 about
8.54%, 6.16%, 2.97% and 2.15%, respectively. Whereas the NSX042022 and NSX112017 yield were as
same as the Nakhon Sawan 3.

The water use efficiency (WUE) of maize under rainfed and the water supplement at 50% of ETc
was about 1.91-2.73 and 1.83-2.20 kg yield/mm water. While the WUE under water supplement at 100%
of ETc was lower about 1.40-1.70 kg yield/mm water. The cultivar comparison was found that WUE of
the CP888 New was about 16.86-22.40% higher than the Nakhon Sawan 3. This was followed by the
NSX152067, NSX152097, and NSX112013 which had higher WUE than the Nakhon Sawan 3 cultivar
about 12.57% 12.02% and 8.14%, respectively. Whereas the NSX102005, NSX112017 and the
NSX042022 cultivars did not show different WUE as compared to the Nakhon Sawan 3 cultivar.

Keywords: Water use efficeiency, Late maturing hybrid maize
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msfnwiiiagusrasaifiofnwussansnislsihrenninadesdmiuggnuauiivgnluysiuauenen
1AEINLHUNTNNADILUY split plot Tadendniduusuanislmi Taun Tulalvinasy (e1dee) ImmLaiu
50% uag 100% AAINABINSUNTBIAINA (ET0) Yadesoaduiuguninadssdnitusgnuay 4 Wug
nenguan Taelaiidns 20 10 uaz 15 Alan3umels 189 N, P,0s, K0

wansnaaesnu Mstndiaiuwnerilnaivgnlufumienunmeudseiuauenealudng 50 uas
100 Westdumassnansmessmetinvesiy vilvminalmandnfiuluniesesas 7.6-26.6 way 5.9-27.1
pruddy nMaFeuiieusenanaiug nuan 1lnadesdniniug CPess New lunandngean nslvnandn
1NNITUTUATAITIA 3 1aABToEAY 17.24-19.67 Aaustug NSX112013 sfug NSX152067 #ug NSX152097
wawug NSX102005 s‘z’fﬂﬁwawﬁmmﬂﬂdwﬁuiummﬁﬁ 3 \ABsoUay 854 6.16 2.97 uar 2.15 AR
Tunniehiug NSX042022 Wug NSX112017 Tunananluunnmafuiuguasaisse 3

dmdudseaniamnislahvesrnlng wuan mavgnanlnelaserdedruuasnislminasy 50
Wosiuaosdnsnismesametvesiy arilneiiussAvsnmnislediade 1.91-2.73 uay 1.83-2.20 Alansu
nandnnoUTINaiRYlasy 1 fafuns qaniwnwaiﬁﬁWLa§m 100 Wosiurresdnnsnessmen 1oty
Faflseansamnisladniede 1.40-1.70 Alanfunandnneuiinasdifivlasu 1 Sedwes Wowssuiisy
sp9ug W 91 lnadssdniiiug CPess New ﬁﬂizﬁw%mwmﬂ%ﬁﬂ@aﬂdwﬁuéuﬂsmﬁé 3 \ndesonay
16.86-22.40 F09a3u7lAUN 15 NSX152067 g NSX152097 uawiiug NSX112013 Fefluszansamnslah
39MINUTUATAITIA 3 WwAgsosar 12.57 12.02 uaw 8.14 auddy luvmediwug NSX102005 wug
NSX112017 wawiug NSX042022 fuszavBammislathluumnasiuiuguasanssn 3

Awman: Uszdvsnmmslen vilnadesdmiuggnuanenaiuie s

A1

nsUgnaminaidssdmlulsemalnanvgyugnlasordeindu Sadsmemnuidoenonisnan
Tnsianzessdsantumsnilutagiiufinuninsdisulamamgioniaguusanty wu ianmgtuiis
PRsMIULaEsnsEaefvesiilungan anlnadufieiiiussaninmgdunisladiiioasdanauay
wandn a1lnafiugnlumnseunslafutinaidulurimgUan 600-900 faduns (Fageria et al,, 1997)

nMsmavesinadmanenslikandnuanaaiulunuunagseazninaiadule (Carkir, 2004)
ynarilwnuntilurissragaunat avamailwimuinsvessnanas wnalnaeeiilugefifisnginag
LﬁﬁzgL&U‘ImmaﬁﬁﬁuqﬂqmzéaNa(ﬁiamiﬂ’mméawﬁq q ilnenlnnsnuieuarituiluanasasyiliandn
anasseay 25 (Denmead and Shaw, 1960) ézhaﬁ"?ﬂqm@iamwm%mmﬁqmmm%nlwmaeﬂuiwz 10-14 Yu
neuLaudsoanaen mnrlnarathlurisinannaginlmandnanas Tnowdnasinlufudn vislufnude
(Grant et al., 1989; Huang et al., 2006) LLazﬁﬂwymamﬁmaﬂm;aaaz 50 (Denmead and Shaw, 1960)
Grudloyma et al. (2005) naapsnliuAsungoennenudesauailui 9 Wussevnaiuiu 2 §au u
rnlnadesdniaeiugun wusgnaan woriugnadn og1say 10 s WU TN AR AU g
gnuau wazwugwaude TunanAnanassesay 74 53 wag 62 MuAIU uaNa1NG Denmead and Shaw
(1960) Sdlaszyrmmnamilnawailurimdsnssezanandaauysauaazilmaninanassonay 21

nafisdngninmsnanuilnadssdnnelaanmgiionniafidsundas dudunssimuniuuss
stugumlnaissdnlndammununeanmiauarivsraninmgdlunisladlumasyiulnuazass
wandn IngUszansninnslauh (Water use efficiency; WUE) vesymalneiiuiuagfuvanstads laun anim
nilone Snunzeassingwesilng dnwaugmaiugnesy audBvesdiu i ilofu mmmmmiumiqymugw
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Y99AU karIsnsiuanssy lawn Juugn svedan mslansiu mseguan msidndaie n1slyde n1slui
vJumu (Huang et al., 2006) Aetiuslad@nwuszdnsamnisluiivessnilnadesdnignuatengfiuienss
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1. winiuguilnadssdnaiuggnaan laun Wug NSX042022 Wug NSX112013 Wug NSX102005
g NSX112017 siug NSX152067 wug NSX152097 #uguasanssa 3 uag fug CP88s New

2. ‘UEJLmJ Taun UstJLiEJ (46-0-0) UstULﬂasaLUaiWEJaLWm (18-46-0) Usﬂmmamamaalim (0-0-60)

3. aUmqummmmuwumam laun ofii mﬂum‘am Juth dafuih

a. Qﬂﬂimmmumumammu Vme nszueniAufieensiu (soil core sampler) Soil sampling tube

5. Lﬂ?aaﬁauazqﬂﬂizﬁwmmam{ lﬂyLm‘ Spectrophotometer, Flame photometer, pH meter,
Hydrometer

6. answaiidnsulinsevinu

75n13
1. Sinevauifvesivluiuiinaass

yhmsveaes o gueideiivlsunsanssn Mmuagudmy Sunenmn Sminuasansan Aufosshuluy
ajma:u (composite sampling) fiseAuAMLAN 0-20 uaw 20-50 WUAIAT '3Lﬂﬁwzﬁamﬁaﬁaiﬂmaqauﬁauﬂqﬂ il
1) dleAulne3d Hydrometer (Bouyoucos, 1962) 2) mmunuuusinvasiulaelsnszuenlansifiufegnsiud
nUUSIASLULEY (core method) (Mclntyre and Loveday, 1974) 3) pH Jalag pH meter Tydmsarunuin
WU 151 4) §um§8§’ma‘imswvﬁ Tne38 Wet oxidation 5) WeamleSamidulstlewy Tneafanumetinenata Bray I
wazihlnmsindaieia Molybdenum Blue LLﬁ’J’Jﬂﬂ’J’]ﬂJL‘UﬁJSUWUENﬁIﬂEJSL% Spectrophotometer 6) ) Tnuvadeudi
wanasulavilngatafuaie 1N Ammonium acetate, pH7.0 ka¥Taiisunuur i uasas ANLUINTZIY
I@sﬂfu Flame photometer (ﬂﬁjm”lm%l,ﬂuﬂu, 2544)

2. MITNUALNITNAGD

THURUNSYIAREILUY split plot 117y 4 61 Jadendnududnanisivin 3 s laun 1. Ugnlagende
iy 2. ey 50% vesmunesnisiivesiilng 3. Indiasu 100% vesaumeanisiivesuilna
Yadpsoatduiugulnaiesdnituggnuay 4 stug lnegquand 2559 way 2560 Usenouneitug NSX042022
Wug NSX112013 WuguAsa253A 3 uag Wug CP888 New gougnd 2561 way 2562 Ui&’ﬂ@Ufﬂy’JﬁJﬁué
NSX102005 siug NSX112017 WuguAsanssn 3 uag #ug CP8ss New gquand 2563 ua 2564 Usznaumas
g NSX152067 Wug NSX152097 WuguASEIT3A 3 Uag s CP888 New

3. maugUAguasnw
& da d ! =~ ' a
yuakUamasiuliuiey watgesduwn 7.5 x 8 AT 5eEUqnIenINwnl 75 WufLAT Wag
F2EITNINAY 20 LURWAS HUNEw1 AN 4 4adNaNe Laas 6 Wes NUfiufe) 18 A151uunsne
wlaswoy
nistade wudlade 2 ase asen 1 ladesesiunseudan ngludeeise (46-0-0) Yensuilayies
Wosmnm (0-46-0) wazyelnunadeunaslsn (0-0-60) nlalulasiau 10 Alansu N nels eanesa 10 Alansy

37



P,0s wazlnunaldon 15 Alansu K0 aols auansu LLﬁSLﬁ@%’]’JTW@ﬁ@WQ 20 U Iﬁiﬂ:ﬂﬂ%’jdﬁ 2 I@ﬂiﬁﬂagﬁﬂﬁ
alulasiau 10 Alandu N pols

5’uﬂaﬂLLaui’uLﬁULﬁm gauUand 2559 Uaﬂégﬂﬂwmi’uﬁ 6 dnuney 2559 AuRswninadeti 3 AAAY
2559 qmﬂaﬂﬂ 2560 Uaﬂﬁmﬂwmuw 17 weun el 2560 Audeminaddetuit 12 fueneu 2560 gavand 2561
Uaﬂmﬂwmw 8 WuAY 2561 Audeudetudl 4 fueieu 2561 qmﬂaﬂﬂ 2562 Uaﬂﬂm’ﬂwmw 15 wunne
2562 \WuiReasloTuil 11 fugeu 2562 quand 2563 U@Jﬂmﬂwmum 10 fiquieu 2563 Audemtnadleud
14 nenew 2563 eUgnd 2568 Ugnuilnaiudl 6 weeman 2564 Wuieamilwadietufl 2 fueneu 2564

nMsdansin lunssudsfidnnslmi 50 uay 100 Wesiurvesdnsnsmessimetvesunilng 1u
Aslmiuuuszuutives I@Bﬁﬁ]’]’im’]ﬂﬁ’mﬂy@ﬂﬂ’]'i‘izé’lﬁlJENSUyTJIWﬂ (ETO) 578&Un % (Table 1) 91na1N13
ETc = Kc x ETo tnedi Ke 1dunnduuszans e (Crop Coefficient) dusurnalnaunas 218n15L3 kAUl
(hsuwauseyu, 2555) ETo LﬂuamﬂmsmsJivmstﬁuaqwsumqaq AnLUasaInIsues Blaney-Criddle (FAO, 1986)
Tnelvaunis ETo = 0(0.46 Tpean + 8) A" p LﬂumaiLsuummimﬂmmuiuiauﬂLaa ¥3183U (mean daily
percentage of annual daytime hours: p) 4 Trear vnefsgumgionnieade AadSnanhilmnasyi
suU 50 uay 100 iWeasifunvesnstnismessmve mﬂamwmimsﬁvmauwaamﬂwmwaﬂmwmauma
UsinasiWuazausedunm sunalssansammslyivewilnaanuandnudnnesnsinisaesemeii
WamuAUe 1IN ( (Asare et al., 2011)

mauumnmaua Uuwmamamwmmmﬁluwuwmaaa Taun YSananiey ammmmmﬁmaﬂ uay
gaunil mmﬂmaoﬂmmavau I@efLmauammammmmmﬂwmmﬂm an1flgnileningtunsanssm dua
GRGRERTY Snnonnn SaniaunsaasIn UumﬂmamamamamLLavamﬂivﬂawawam

)

sTRZ1a0 BuPu gaAL 2558 — Auan fugneu 2564

a o ‘a v A ' ° o ° ° Y o o ¢
AATUNNINITNAADY ﬂu*&J’J’«JEJW‘UbLiuma’JiSﬂ G]']ansl]ﬁqs']iy 9LNBAINNT ININIAUATAITIA
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NANISNAADILAZIANTA
1. auvfvashulunlamaass
NAMFILATIENENYEMUNTARY WU ﬁusluﬁ”uﬁmmaaﬁmaé’tuwﬁuamwam (very-fine, smectitic,
|sohypertherm|c Chromlc HapLusterts Lﬂumuaﬂ AUUULAMUNUIUTEN 25 LWURLIAT Lﬂumumumﬂumw
wla faumuuusay 1.78 ﬂimaaﬂmﬂmmmmm ﬂgmmmmﬂuﬂmq (pH 7.25) Bun3eing 17.3 n¥ume
Alansu WeaveSafiuanasuln 23 maamman‘lamm waslnuvadenfiuaniuasula 131 fadnfuneilansa
(Table 1)

Table 1. Soil profile properties of Samo Thod Soil Series at Nakhon Sawan Field Crop Research Center.

Soil properties Soil depths (cm)
0-25 25-50 50-100 100-150

Sand (%) 11 8 9 8
Silt (%) a2 a5 a7 26
Clay (%) 47 47 a4 66
Soil texture Silty clay Silty clay Silty clay Clay
Bulk density (g/cm?) 1.78 1.65 1.66 1.65
pH 7.25 7.30 6.05 7.28
Organic matter (g/kg) 17.3 7.1 6.0 5.2
Available P (mg/kg) 23 3 1 A
Exchangeable K (mg/kg) 131 110 55 106
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Table 2. Composite soil sample analysis of Samo Thod Soil Series at Nakhon Sawan Field Crop Research

Center before starting the experiment.

Soil depths (cm)

Soil properties 0-20 20-50
pH 6.48 6.68
Organic matter (g/kg) 19.6 14.4
Available P (mg/kg) 12 4
Exchangeable K (mg/kg) 50 60

AuansmeuuuiseiuANuan 25-50 wuuns WuRumisvunseuds Sanumuuuus 1.66
nognuIAniguRums U§AseAudunats (pH 7.30) Bundedng 7.1 niunoflandy eawesafiuanidsula
3 fadAnfumedlanty uaslnunadoufinandenla 110 fadniuneflanu (Table 1)

AuanfisziuATLEn 50-100 s WuAumdeunmouds Sanumuiuunsi 1.66 nfunegnuien
wuRins YRS Awdunsauunans (oH 6.05) Burieing 60 niuneAlansu Weaesariuandsula 1 fadn3u
poflansu uarlnuvadesfuandeula 55 fadnsumeflansu (Table 1)

aufiuanefissiuanudn 100-150 wufing tuAuinier Tanumuuuusi 1.65 nfunegnuien
wufiuns UFATenAudunans (pH 7.28) Bun3etng 5.2 niunedlaniu veavefaiiuandoule 1 fadnune
Alansy uerlmunaifeuiiuanueula 106 Sadnsumeflaniy (Table 1)

nMsLAufsAULIUANTIN (composite sampling) NeuYMNIMIAABY WU AuUUTIsEFUANLEN
0-20 Lwufiuns daranudunsn-na (pH) 6.48 H8un3eing 19.6 nfunedlaniu dvearesafiduuselou
12 fiadnsuneilansy wardlmumadeuiuanudsula 50 fadnunedlansy Tuneiinuansissduanudn 20-50
wuRluns Taranudunin-ang (pH) 6.68 ddunetng 14.4 n3uneilansy dveanesanidulselov
4 fadnsunenlansy unsiinumadeuiuandels 60 fadnsunedlansy (Table 2) fyuifiofnwnaresnis
Fanstnddlayslusnsyeludnm 20-10-15 Alansunelsves N-P,0sK,0 iitelnanlnalafusinemslu
Uinasiiilesmeunanuassmsuarlududadeiisidanensadadiulnuasnslanananveswiinn

2. Gunauelusasiildiasy

a9ugnd 2559 nﬂﬂiimaglﬁyﬁﬂLﬁ%Mﬂ%QLLiﬂﬁﬁﬂUQﬂ 20.6 Hadiuns Lﬁaﬂszﬁummqaﬂ%qmﬁ@
nssuisfivgnlasordeiindy 1lnalasuuimanhiuiaundiignaunseiseny 98 Tundsugn sau 579.3
fladuns duusviluninelauusinanvammn 599.9 faduns nssudsfilmasy 50 Wesunvosaan
ABIN15UveIT NG TruEsusay 128.3 dadwns safuailnelesuusunadiiaun 707.6 dadwns
d1unssUAEAlMILESY 100 WestfunveInunoIn1suweswalnn Inuasusiy 2359 fadwns sy
amlnaladudsinaninimun 815.2 fadwns audsu (Table 3)

aqugnd 2560 Vmﬂiimﬂwmmiwawaﬂ 9 Yu Tud3una 8 fadwns iolnaalnnenesns
arane dwnus samstimunssuia UsmmumumumLimﬂaﬂf\mmvmmﬂwmma 98 Jundelgn
39 869.6 UadLUAT mquuﬁmwﬂmniwm‘tummasmﬁqﬂmEJmmJumulmiuﬂsmmu'mwm 877.6 Ladlung
351357l 50 Wesifurvesnnumasnisiivesyilne niasusiy 17.6 fadwns WoswiuuSunanie
maamqmjaﬂwﬂwzjflﬂwmlmuﬂimmumwmm 887.2 fladluns aunssuisilugn 100 wWesiduny aapau
nosnstveswlne ludnasusay 27.2 faduns mas:nmUﬂsmwmumumaammﬂaﬂ vilwulnalasy
Usinashwiaviae 896.8 fiadluns (Table 3)

aquand 2561 nssuisilulminaiu lnfuusinadiiudauniuugnaunsedarnlnnoty 98 fu
59 317.6 fiedwns n35aAs7lw 50 Wesifurvesnnunesnsiivealng IuuEiasi 3125 fadwns
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Lﬁa'ﬁmﬁuﬂ%mmﬁ;mumaaﬂqaﬂqﬂ silnalnalasuuiiasiviomn 630.1 fadiuns arunssuisilvm
100 Wesusvasrnunensinveswilng ninasusn 625 fadwns Lﬁaawﬁuﬂ%mmﬁfmumaamqaﬂqﬂ
vilmmlnelasuSinaniiaun 942.6 faduwns (Table 3)

aavgnd 2562 nssuisdlulminady lnfuusinaddudaunisuugnaunsedsnlnaoiy 98 fu
321 492.0 ﬁaﬁmm 351337l 50 Wesiunvesmunasnisiivesyilng Twiiasusiu 144.0 Jadwns
Lmaﬁamwimmmwumaammﬂaﬂ vilnmlnaladudsnaniiimn 636.0 faduns aunssu3ailmn 100
Wesiunvesanunesmstueswilng lumiasusan 288.0 faduns mammuﬂimmuwwumaamqmaﬂ {08
TnninalasutSunaniemn 780.0 Sadwns (Table 3)

aavgnd 2563 nsawisilulvinay laduuimashduduniudgnaunssisnilnaeny 98 Tu
5901 266.0 fiaAns 3Tl 50 Wesiunvasaunasmsiivesyalne miiasusi 201.6 dadiuns
dorufuiinarhiunsengguan Filwaminalasuiinasviomn 467.6 Sadums arunssudsdlv 100
Wosunvesnnumeinsunveswlng Iiniasusay 403.2 faduwns Lﬁaiauﬁ’uﬂ%mmﬁwNumaamqaﬂgﬂ
vnlmmlnelasuSnaniian 669.2 fiaduns (Table 3)

aquand 2564 n3suAFdilulviasy lasudimashduduniiudgnaunseiarnalnnoy 98 fu
59 365.4 fadwns n35u3FAlMN 50 Wesiunvesmuneinsuivessilng ninasusay 185 dadiuns
L;Jaiamwimmumumaamqmﬂaﬂ virlunlnalafudsinaiiamn 550.4 dadwns muﬂﬁmﬁmi%m
100 LUaiLsaumaamnmygamimsuawniwm Tiiasusay 340 fadwns Luaiwﬂuﬂiuwmumumaammﬂaﬂ
vinlmmlnelasuSnaniian 705.4 faduns (Table 3)

Table 3. Amount of rainfall and supplemental water during 2016-2021 cropping seasons.

Cropping seasons Amount of supplemental water (mm)
Rainfed 50%ETC 100%ETC
2016 599.9 707.6 815.2
2017 877.6 887.2 896.8
2018 317.6 630.1 942.6
2019 492.0 636.0 780.0
2020 266.0 467.6 669.2
2021 365.4 550.4 705.4

3. wavasnslsidenislinananvasdialng

nMsinneinasin 2 U vesgqugnd 2559 wasll 2560 wuan nislminigdy 50 wag 100 Wosifun
v098mTINITAesEIMe 9lnalvinandngadn Wde 1,474 way 1,451 Alanfumels muddu Tnglunandng
mﬁmiﬂqﬂimmﬁaﬁmuﬁiﬁmamémaﬁa 1,370 Alansumels WeawSsuiiisunisivkandavosualnelunssuss
flminiasu 50 wag 100 wWesldunaressnmmansszme funssuisfivgniasondutlu azsiulann n1slmi
\@3u 50 Wo 100 wWesiiunresdnannisaeszive annsaiukandnrnlnalaadosesay 7.6 waz 5.9
Py uenanddanuan arlnarug NSX112013 ﬁmimauauaw{aﬁfﬁqﬂﬂiﬁﬂ’uﬁ:ﬁu q nslominiady 50
uay 100 Wendunvesdmameszive shlvunilnaiug NSX112013 Tunandsfindueissosay 13.2 way
8.0 mud19U (Table 4)

deawsuidisunislvnandnvosinadssdniegiiuifeasais 4 stug wuan Wug CPess New
IynanAngsanade 1,578 Alansumels Inslmandnuinniiusuasanssn 3 idssenay 17.24 sesasnlaun
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g NSX112013 Ivnandniade 1,461 Alansunels uarlvnandnuinniniiuguasaissa 3 desesay 8.54
Turauefiug NSX042022 Innandnaigaade 1,341 Alansunels laglunandaluwnnaiamisadfide
wWisuWsuiuiugunsadssa 3 (Table 4)

Table 4.  Combined 2-year analysis of grain yield and yield increase of the four hybrid maize cultivars

as affected by water management in 2016 and 2017 cropping seasons.

o ] ) Grain yield Grain yield increase
Grain yield at 15% moisture content (kg/rai) ) i
increase as compared to rainfed (%)

Maize cultivars — — — —

Irrigation Irrigation as compared to  Irrigation Irrigation

Rainfed Mean

50%ETc 100%ETc NS3 (%) 50%ETc 100%ETc
NS3 1,282 1,394 1,361 1,346 ¢ - 8.8 6.1
NSX042022 1,302 1,346 1,375 1,341 c -0.37 3.4 5.6
NSX112013 1,365 1,545 1,474 1,461 b 8.54 13.2 8.0
CP888 New 1,529 1,611 1,593 1,578 a 17.24 53 4.2
Mean 1,370 b 1,474 a 1,451 a 7.6 5.9

CV (Irrigation) 4.76%, CV (Cultivar) 4.32%, F-test: Irrigation (P<0.01), Cultivar (P<0.01), Irrigation x Cultivar (ns).

Means followed by the same letter in columns and rows are not significantly different at (P<0.05) by DMRT.

nsiaszinasay 2 B vesnqugnd 2561 uasl 2562 WU HavesNNTIANTTULAETUT L
UfduiusnofunenskanEnre g LANUATULANAISIEIINTSIAENSIANTI wazauLANATS
sevmeitug Taonssdsilmineda 100 Wesdurvesdmmnameszve nandngaaniade 1,214 Alansumals
sesaulaunnssuisdluiesy 50 Wesdurvesdnainsaessme slunandniade 1,158 Alansumels
1umm317'imiﬂgﬂimamﬁaﬂf{mﬂﬁ;wawamﬁwqﬂLaﬁa 1,006 Alansumels Mslminasy 50 uag 100 Wosdunuos
Snsnsmeszme shlmminalvnandnfiviuaiesesas 15.1 uag 20.7 pud1du (Table 5)

wonani damunurilnaunasiugnananuananstusssiifodidey Taswun mlneiug CPess New
TunanAngean Lade 1,278 Alansumels Insluandauinniniuguasaiss 3 wissesay 19.67 lurnyi
y1lwastug NSX102005 siug NSX112017 waguguasaissa 3 Tunandsluunnaistumnaadi de 1,091
1,067 uay 1,068 Alansumels muddu (Table 5)

Table 5.  Combined 2-year analysis of grain yield and yield increase of the four hybrid maize cultivars

as affected by water management in 2018 and 2019 cropping seasons.

o ) ) Grain yield increase Grain yield increase as
Grain yield at 15% moisture content (kg/rai)
Maize as compared to NS3  compared to rainfed (%)
cultivars Irrigation Irrigation (%) Irrigation Irrigation
Rainfed Mean

50%ETc 100%ETc 50%ETc 100%ETc
NS3 935 1,104 1,166 1,068 b - 18.2 24.7
NSX102005 975 1,119 1,178 1,091 b 2.15 14.8 20.9
NSX112017 966 1,098 1,138 1,067 b -0.09 13.6 17.7
CP888 New 1,148 1,311 1,376 1,278 a 19.67 14.2 19.9
Mean 1,006 ¢ 1,158 b 1,214 a 15.1 20.7

CV (lIrrigation) 3.87%, CV (Cultivar) 5.93%, F-test: Irrigation (P<0.01), Cultivar (P<0.01), Irrigation x Cultivar (ns).
Means followed by the same letter in columns and rows are not significantly different at (P<0.05) by DMRT.
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nsdiasnzvikaTan 2 U vadgaugnd 2563 uazll 2564 wuan nsdanisiuastugluiiufdstusne
fupenslanandnvesualng unn1sdnnsinunazseiurlmninalikandnunnansiusersiideddey Tne
wu1 e nadilyinad 50 wag 100 Wesldunvesdmanisaesze nandngsaniaie 1,082 uay 1,086
Alansumals luvnsiioninafivgninsendouulu vnandnsaainde 855 Alansunels dwazuiiulannislmi
/@33 50 uag 100 wWesiiunvasdasinismessne lnuninelunandafinduedssosay 26.6 uay 27.1
MUa1U (Table 6)

dlowFsuiisunislunandnuesurilnatis 4 Wug wuan Wug CPess New Tvnanangeaniade 1,119
Alansunels lnglvmananuinniugunsanssa 3 1dsTosay 18.79 sesasnlain ug NSX152067 ddlusa
wAmade 1,000 Alanfunels Fvlvmandmunnnniusunsassn 3 lwAssesay 6.16 TuvnedWug NSX152007
Tunandmads 970 Alansumels Tuusnanafuiuguasaissa 3 Seluwandniade 942 Alantumels audiiy
(Table 6)

Table 6.  Combined 2-year analysis of grain yield and yield increase of the four hybrid maize cultivars

as affected by water management in 2020 and 2021 cropping seasons.

o . . Grain yield increase Grain yield increase
Grain yield at 15% moisture content (kg/rai) )

Maize as compared to as compared to rainfed (%)
cultivars Irrigation Irrigation NS3 (%) Irrigation Irrigation

Rainfed Mean

50%ETc 100%ETc 50%ETc 100%ETc

NS 3 800 1,021 1,004 942 ¢ - 21.7 255
NSX152067 853 1,051 1,094 1,000 b 6.16 232 28.2
NSX152097 847 1,057 1,006 970 bc 297 24.9 18.8
CP888 New 919 1,199 1,240 1,119 a 18.79 30.4 35.0
Mean 855 b 1,082 a 1,086 a 26.6 271

CV (Irrigation) 10.73%, CV (Cultivar) 7.71%, F-test: Irrigation (P<0.01), Cultivar (P<0.01), Irrigation x Cultivar (ns).
Means followed by the same letter in columns and rows are not significantly different at (P<0.05) by DMRT.

a. UszAvsnwnisldtheasdnalua

nsAiAszsinasaw 2 B vaenqugn® 2559 uasll 2560 wum wlwadusyAnsnwmslingeanly
nssTsTugnlnsendotsuasnsnBilmingdy 50 Woddunvessnsinismessme Taeduszansamnisly
dnads 1.91 way 1.88 Alanfumet 1 faduns nudidy Tusmedinslmiiiady 100 Wesidunvesdnsinig
Auszwe shlnvlnadiusyavsnmmslasihshaaaie 1.70 Alanfunei 1 Sadums (Table 7)

Table 7.  Combined 2-year of water use efficiency of the four hybrid maize cultivars as affected by

water management in 2016 and 2017 cropping seasons.

Water use effieicncy (WUE; kg grain yield/mm of water) WUE difference as

Maize cultivars

Rainfed Irrigation 50%ETc Irrigation 1009%ETc Mean compared to NS3 (%)
NS3 1.79 1.78 1.59 1.72 c -
NSX042022 1.81 1.71 1.61 1.71 c - 0.58
NSX112013 1.89 1.97 1.73 1.86 b 8.14
CP888 New 2.13 2.05 1.86 201 a 16.86
Mean 191 a 1.88 a 1.70 b

CV (Irrigation) 4.58%, CV (Cultivars) 4.19%, F-test: Irrigation (P<0.01), Cultivars (P<0.01), Irrigation x Cultivars (ns).
Means followed by the same letter in columns and rows are not significantly different at (P<0.05) by DMRT.

a2



dloissuiisusevnaiug wuan v1lwesitug CP8ss New fidszAnsamnislyigean i 2.01
Alanfuner 1 dadns IneduszAnsnmmslednannaiiuguasaiss 3 lAssesay 16.86 s09a3u7laun
g NSX112013 Fafiuszavsnmmsluiiede 1.86 Alansumedn 1 Sadiuns 1NNWLTLATANTIA 3 Lade
sevar 8.14 Tuvnediiug NSX042022 uaziuguasassn 3 fUszdvsnmnislvhehanade 1.71 wee 1.72
Alansunev 1 fiadiuns (Table 7)

nMsdeeinasoy 2 U vesmgugnd 2561 uasll 2562 wun nisdanstuaritugiufduiusneiu
oy nivsddymouszansamnislaiivessnilng Insaalnaiug CPess New fiugnlngordesinu &
UseBnBnmmslatingean wade 3.12 Alansunoth 1 Tafums sesasrlauaiug NSX112017 Wug NSX102005
uazuguasansan 3 gnlnsendotheu Tuvuedinislminady 50 way 100 Wesdurvesdnsnismeseve
yhlmnlnedidszavsamnislsihanas (Table 8)

SlowFouiisudsyavsnimnslydivesnilnaiugais 4 AuiuguasaIssn 3 wuan ug CPBssNew
fszAns nwnisluinganinwus uasaissa 3 wdpsesay 20.86 luvmeiiug NSX102005 uagiiug
NSX112017 SszAvsnmnsluiluumnasfuiuguasaissa 3 (Table 8)

Table 8.  Combined 2-year of water use efficiency of the four hybrid maize cultivars as affected by

water management in 2018 and 2019 cropping seasons.

Water use effieicncy (WUE; kg grain yield/mm of water) WUE difference as

Maize cultivars

Rainfed Irrigation 50%ETc Irrigation 1009%ETc Mean compared to NS3 (%)
NS3 253 b 1.75d 1.35f 1.87 -
NSX102005 262b 1.77d 1.36 1.92 2.67
NSX112017 2.64 b 1.74d 131 f 1.89 1.07
CP888 New 312a 2.07d 1.59 g 2.26 20.86
Mean 2.73 1.83 1.40

CV (Irrigation) 5.04%, CV (Cultivars) 7.05%, F-test: Irrigation (P<0.01), Cultivars (P<0.01), Irrigation x Cultivars (P<0.05).
Means followed by the same letter in columns and rows are not significantly different at (P<0.05) by DMRT.

nMsdasnzvinasin 2 U vesnguand 2563 wasl 2564 wun amlnaiiugningerderinnuuas il
w3 50 Woaidunvesdnanisaessme fuszAvsnmnsledniede 2.23 uar 2.20 Alansunetn 1 Haduns
luuanaefumaadia Lwiﬁﬂszﬁm'%quqﬂﬁmﬂﬂ;ﬁwLa'%:u 100 Wosiuavesdnsinsneszime (Table 9)

Fewdsuifisuszmnaiug wuan amlneiug CP8ss New fuszaviamnsloiigean wds 2.24
Alansuseih 1 fadiuns Inefluszavsnmmslsthganiiuguasaissa 3 wissesay 22.40 sesasn laun
g NSX152067 wawiiug NSX152097 FsfiuszAvanmnslah lade 2.06 uax 2.05 Alanfuseth 1 Sadluns
aaNNuguATANTIA 3 WAesenay 12,57 uay 12.02 awd iy (Table 9)

Table 9. Combined 2-year water use efficiency of the four hybrid maize cultivars as affected by

water management in 2020 and 2021 cropping seasons.

Water use effieicncy (WUE; kg grain yield/mm of water) WUE difference as

Maize cultivars

Rainfed Irrigation 50%ETc Irrigation 1009%ETc Mean compared to NS3 (%)
NS3 2.10 1.97 1.42 1.83 c -
NSX102005 222 2.19 1.77 206 b 12.57
NSX112017 217 2.23 1.74 205b 12.02
CP888 New 2.44 2.40 1.88 224 a 22.40
Mean 223 a 220 a 1.70 b

CV (Irrigation) 16.00%, CV (Cultivars) 9.61%, F-test: Irrigation (P<0.01), Cultivars (P<0.01), Irrigation x Cultivars (P<0.05)

Means followed by the same letter in columns and rows are not significantly different at (P<0.05) by DMRT.
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