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Abstracts

Maize production technology research and development project conducted in 2016-
2021. The project consists of seven activities, covered the area of nitrogen and water use
efficiency of late and early promising maturity hybrids, ear rot disease management, screening
maize germplasm against disease and insect, hybrid seed production, population rate and the
effect of maize production on the environment. The objectives were aimed to research and
develop appropriate maize production technology enhancing production efficiency
recommended to farmers. According to the results achieved, a set of production technologies
can be recommended to farmers.

Applied nitrogen fertilizer according to soil analysis provided significantly higher yield
than no nitrogen applied in black clay-clay loam soil. The late maturity hybrids with high
nitrogen use efficiency, yield increase by an average of 20.15-26.41 kg per 1 kg of nitrogen
applied. The optimum rates of fertilizer application for late maturity hybrid Nakhon Sawan 4
were 15-10-5 kg N-P,05-K,O per rai on black clay-clay loam soil, 20-5-10 kg N-P,Os-K,O per rai
on red clay-clay loam soils and 20-5-10 kg N-P,0s-K,O per raiiin sandy clay loam-sandy loam
soil.

The early maturity hybrids with high nitrogen use efficiency, yield increase by an average
of 21.0-22.7 kg per 1 kg of nitrogen applied. The optimum rates of fertilizer application for
maize hybrid Nakhon Sawan 5 were 15-10<10 kg N-P,Os-K;O per rai on black clay-clay loam sail,
30-10-10 kg N-P,05-K,O per rai on low organic matter red clay-clay loam soils and 10-5-10 kg N-
P,Os-K,0 per rai in sandy clay loam-sandy loam soil and applied 20 kg N per rai in case of
additional water supplement.

Water supplementation 50 and 1009% of crop evapotranspiration for maize production,
increased yield by 5.9 and 27.1 percent in the late maturity hybrids and 7.8 and 37.0 percent in
the early maturity hybrids which higher than rainfed cultivation. Water use efficiency varies in
maize varieties,

Ear rot and fungal toxin contamination in maize cultivation in early rainy season can be
minimized by using least ear rot varieties, including Nakhon Sawan 3, Nakhon Sawan 4 and
Nakhon Sawan 5. Optimum harvesting date which can be reduced ear rot disease incidence
were 120-130 days for Nakhon Sawan 4 and Nakhon Sawan 3, and 100-110 day for Nakhon
Sawan 5. The interaction of ninety-six maize lines against northern corn leaf blight, fifty lines
were resistant, forty-one were moderately resistant and five lines were moderately susceptible.
The response of thirty-nine maize lines to bacterial stalk rot, all maize lines were classified as
susceptible. Evaluation of resistance of maize lines to Asian corn borer, one inbred line
(Nei582002) was classified as resistance, eighty-one were moderately resistant and thirty lines
were susceptible. In the field, natural infestation of Asian corn borer was quiet low with the

average of 0.27 damaged hole per plant.



Seed production of hybrid maize Nakhon Sawan 4 was recommended by planting the
female line (Takfa 1) in 4 rows, alternating with the male line (Takfa 4) 1 row, Planting-date of
parental inbred lines performs on the same day. Seed production of hybrid maize Nakhon
Sawan 5 recommended to sow male line (Takfa 5) four days earlier prior to female line (Takfa 7)
and female to male row ratio of 4 to 1 to achieve a complete hybridization of pollen and silk
resulting in high seed vyield. To minimized fall armyworm damage, cyantraniliprole seed
treatment at the rate of 10 ml per 1 kg of seed was recommended to maintain standard seed
quality along with storability period of 2-12 months, which depend on maize variety.

Increasing the population rate from 8,533 to 15,238 plants per rai, yield and income of
Nakhon Sawan 5 cultivation were increased. Therefore, planting spacing 70x20 centimeters
(14,222 plants per rai) or 70x15 centimeters (15,238 plants per rai) was recommended.

The main greenhouse gas emissions from maize production come from the use of
nitrogen based fertilizer application, frequent fuel used for the land preparation, herbicide and
pesticide application. Soil fertility Management, reduction of tillage, efficient use of fertilizers
and pesticides, are a guideline for adjusting production technology to reduce the impact on the

environment.



ANRNSsUUsENIA

msdiumsidevedasmaidsuasimuimaluladnisudndnlnadodng dusalddemiu
$ule atvayu uazdrwigauazain Tun1suiiauaintdnivnig Wmdnau naenaugsiulens
AudITeials anduideiivlsuasiivnaunundsny neddfeiaundadonisndaniinisinuns gudide
LAZIALINITNEYATUATIIVANT AUGITOLAZIALINITINUATINYTYTH! WALAUEIBLATNAILINITNYAT
g5l



U

1599

unaguRuIvg
UNANYD
Abstracts
Anfnssudsenia
a15U%y
a13UN N
APV aPN

~ °
Ui 1 unin

d‘ aa o a
YN 2 35n15Abuanu
UNT 3 WaNISAN®N
unil 4 ayunanazeiuTuHa
LONA15D19D4

AMANUIN

10-18
19-24
25-44
45-161
163-166
167-171
172



Figure 1.2.1

Figure 1.2.2

Figure 1.5.1

Figure 1.5.2

Figure 2.2.1

Figure 2.2.2

Figure 2.2.3

Figure 2.2.4

Figure 2.5.1

Figure 2.5.2

#1350

Response of maize NSX042022 to nitrogen fertilizer in 2016.
Response of maize NSX042022 to nitrogen fertilizer in 2017.
Response of maize NSX042022 to nitrogen fertilizer in silty
loam soil on UARDC field and farmer field, 2016.

Response of maize NSX042022 to nitrogen fertilizer in silty
loam soil at UARDC and farmer field, 2017.

Response of maize NSX052014 to nitrogen fertilizer in clay soil
at Nakhon Sawan Field Crops Research Center, 2016.
Response of maize NSX052014 to nitrogen fertilizer in clay soil
farmer field 2016.

Response of maize NSX052014 to nitrogen fertilizer in‘clay soil
NSFCRC 2017.

Response of maize NSX052014 to nitrogen fertilizer in clay soil
farmer field 2017.
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wazaudemevesiin Sruuiinduassuauilnd fidesdeutasdes seduausuussvedsa daya
anngienna
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4.3 navasargiuiiisarenaialsailnuinludnalwadesdnd

MIUHUNTNIAABILUY split plot Tademdn Téun orgiiuiien &1 4 szey Tdun 1) enguiuiien
Azt 2) 5 Fu ndaorgniniufemuduugi 3) 10 Ju ndiorgmaiuifsinuduugi 4)
15 fu wdsergmafufemuduuzi Jafeses lhud wusininadednfaeiugfamiuasiug
Susee 5 Mug lawn NSX042022 NSX052014 NSX102005 g35504 4452 LAy UATAITIA 3

Ugndmlwaidesdnluanmudameaes seoy 75x20 WURAT LOIB1T 5 LWAT TIUIU 6 LN
soutasges fufiiuiien 15.6 marauns Tadeind 15-15-15 8ns 50 Alansusielindondgn latownd
21-0-0 $m1 25 Alan3usels iWledalwaeny 1 1Weu Taslsedrauniudmsiuiunay WulRgdnlne
210 4 umnan nedalwaengfiuiiendu sug NSx052014 FufuiReimuduuzidiiieny 100 u
g dnlnpongiiuifens1n NSX042022 NSX102005 2550 4452 Uag UATAITSA 3 IBaAULALIAY
Auuziifieny 120 Yu ndamaiuiier tuswuiiniidulse Yseliussduanudomeludnlnausiay
i Tneliazuuy 1-7 mu3Snn5ves Reid et al. (1996) Tae 1 viuneds lifidenidwians 2 vanedsiing
dosudvinans 1-3 wWedidusd 3 vanefls ndiderudwhane 4-10 Wesdus a wineda nfidosdn
vhane 11-25 Wedidud 5 vanefl Bnfidosudvhae 26-50 wWesiduk 6 mmeds Hndidesudwihans
51-75 wWosiiud 7 nunefs Hndidesudiviiane 76-100 wWesiduk Araaeuuazsuunaiaveaie
avaivharewdaluiosfoing duiediudadninaieinseiasivaniten nurudoys
pllemediivaaes Wlemenuduiusiunsszuinvedlsnaiagn1slvinanan

Juitndeyansuianu nsiasyiivle HandauazesaUsenaunands 1y AN N15eenaen
Auudnrugifufien Wedidudnanz niaialsaeinisvelsn Weanvn dnvazuazaiiy
Fomeresiln Suruiinfuazdauiindifidesdewtasdes seduauguusmadlsa ToyadanIn
Nl
4.4 msUszfiuanudumuvasininadedadianiadwiasvemusuanzdidudialng

(Ostrinia furnacalis Guenee)

[y

andunislugnimsaunnass wazaninls Miugilnadesdniainlasinisusuusaiu

L sNa

Auiieiinldunsanssd el 2560 Ussiiuamuiumuvestrlnaissdnidau 20 fug/aeius
2561 913U 45 Wug/a1eiug U 2562 31191 20 Wug/a1eiug U 2563 91uau 20 fud/aneiug uas
U 2564 §1uu 40 Wug/aremug

1. AnwINsnaNeUe ULt I INA LUAN NS OUNAA DS

29UHUNIINARBILUY Randomized complete block $1uau 10 €1 n35035 THun aneiug
dlnadesdrinnlasnisusugaiug S 112 fud/aeiug Ugndrinadssdinlunszansy as 1
Fuislotnalnaenguszanm 20 Yu @lufl 6-8) Udosmuouanzaduilng o1y 5-6 Tu aslugandalng
fiuae 30 1 wdsniu 5 Nuliesuuuenuidemevesining Tuiindeya exuuumiudsmevodly
F1alwa Inedaduszauanudenis 1-9 (Guthrie et al, 1960) Tinszideyanisnaasdlagldlusunsy
MSTAT waziUSeuiiisumeudemeindsveusayiug/aewus 1as35 DMRT

2. Anwnsunsseuinluaninlslugauanuanesly

1IUKLNNTMAABY Randomized complete block $1uau 4 61 3538 éun aneiugdnlne
Aosdnfanlassnmauiuusetug S1uau 112 Wud/meiug Ugndmilnauniem 5 wns $1uau 5 unaie
wasden Tngldsrosuan 75 x 20 wuRiuns neon 2 wharenay Tadeind 15-15-15 seiiu §n9 30
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Alansusials lnglseiuvauniondgn vuarsinliniunuiviiandlgnaiee i@y dns1 200 niusials
LaveaInans §n31 300 faddnsls ndsinlnasenyszann 2 dUni aeulenlvivde 1 dusevquile
Fnlneeny 3 dUai ldeiadl 21-0-0 $n51 30-40 Alaniusels lsetrauadrlnaudnavivlriaile
H1lnmeny 2 a1t Buvhnsnsretiuuiinusesinnyiatevesmuauazadudialng wuasdng
F17Tnadu q uaskuawingssswd 910 3 wnnansveauasdes ulasdosay 3-5 fu dUawiay 1 Ade
tufindeya Usnagasiansvemusuanzdiuining wuasingdnlnedug wazusiasdngsssuua
WisuiisuAnadsseAumsvhansueusagfug/aeus Tag3s DMRT

4.5 MsUsziuanenugdnalnabesdnddelsaduiitifinaniawuniitse Erwinia chrysanthemi
pv. zeae

o v dy v 6 v 6 b4 [ v 6 v 6 (% v 6
dlnadesdniangiuguilazgnuay 31U 39 Wug/aeiiug 1nlasansusulsaiugues

fa o/

@JuEJ’Jﬁ]EJWSUITLJﬂiﬁ’Jﬁﬁ smpde ULz LN szRuATTULslumaAelsadufAnneuuniie

LLEJﬂLsuammmiiﬂmmu%wﬂwLsamﬂmusuawniwwL‘U‘Lﬂiﬂ 10835 Tissue transplanting uu
911115 Potato dextrose peptone agar LﬂUiﬂH’lL%‘Uiﬁ%ﬁ LW@J‘Uimma’lmUﬂﬁUam% WIULa
wruassventeuuafidelutinduilsinge udu 1x10° waddefiaddns Td Tween 80 U3uns 10
find8ns Aowaduriuane 1 303 Ugndmilneluuas Wusas 40 fu siotion S1uam 3 51 svazdgn 75x
20 wufies Wednlnneny 35 fundwen Ugnidelnsdamadunuaosvendouuaiife 1 faddng i
rumilededl 2 9nfu YssiliunsiinlsandsUgnite 3 dUaw lnetusuuduiiuansenisiter #n
& fduresfivfifiounadt wndes uagidutiuiuiuydosfiuansainisvedisn Wazuuuay
suusslumsifalse 1-5 e 1 mnedadulsaties way 5 1Wulsaun AuadinisiAelsnanduam
duiuansonslunsiazsefuauguuss duiindeya msufiRnu dnvazeins sseznatlunisiilse
ANNFULsItuNAnlsn seRuAuauulIn
Aanssudl 5 Inensudanug

Usznoude 3 manaass tnesldszfiuidesnisAnuludumaluladnisndnmdaiugiinlne
Aesdmfgnuasiugfrunuuuds wuslvl ilemsasuadgnuazinaiugndninadesdeianeius
wivenaraneiusuriutivmnzalunsnanudaiusirinade dnignuauiugieu NSX052014 wa
NSX042022 wagmstiansluueunsifidlnga wldnisaqnudaiusininadodn idmiullestuny
Femeannsihaisvesueunszinlnaaegn tnefnyina vesansiifliennusenuazanaudanss
Sothanldraniuaniiongnisiivinuisiie

anuiiuazsroznandiua

wUaamaaeduariosdUAnTs Aaudideiivliunsaissd sunemnth Jawmdaunsadssa szesiom
ANLUNNT ManAu 2558 - gy 2561

5.1 msAnwunaluladnissdamdaiugdninaie s fgnuauiusiy

5.1.1 Anwdasuniugndalnadesdnaeiusuineuasameiuduiuailunsndnmdanug
d12lnngnuauusAtaN NSX052014 uag NSX042022 aiiun1slut 2559 wagdl 2561

MR UNITNAABILUY Randomized Complete Block Design 31u2U 4 $1 1 4 n3suAsu
SNIMNIBIUTHYIMUsDAERUTWIND Laun §nuau : BT IM0INE (4:1) dng1uaual | rTuAIND
(4:2) Snguaaud : TRTU0INE (6:1) wagdngwaud : Sng1uaIe (6:2) U n1snannisuanudaiug
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Frlnagnuauiugaiau NSX052014 TdaraWugui Neid62013 iWuugual uazsaneiugus Neid52009
Duwitugne nisudswdaiugdninagnuaniuginu NSX042022 Tdareiugud ani 1 1 Juiuguy
wazaneiuguy Neid52006 uiugne

wazuUadges Ugnanenuguriuladuivaneniugurine Tdsveedan 0.65x0.15 wns 1 fusiong
Ugnanesiuguiiniadurioniunssads Ygndewdestu dmuau 3 yn Tuusiasudasdesaziiussezing e
Ugninuinsdoudiuau 4 ua ieteafunisuuazesanasvesaneiiuuivioluusiaynssis

1. Ygndnlnadesdaiaeiusuiiul 4 um deaeiusurine 1 uan Aufwasden 64.48 A1
AT (10.40x6.20 1AT)

2. Ugndmilnaissdn fanesiuguiu 4 we doaneiuguiivie 2 wna Mufiuvasdes 80.60 msng
AT (13.00x6.20 1AT)

3. Ugndmlnadesdn faefususing 6 e someiuguvivie 1 wn Nuilwasdos 88.66 n319
R (14.30%6.20 LA3)

a. Ugndnlnadosdnianeiusuiiua 6 uon deansiuguivie 2 e iiufiuUases 104.78
M13196UMT (16.90%6.20 LUIRT)

5.1.2 Anwnaagndnlnadssdnfaewusuivouasaenuguiuailunisuinuiaiu
d12lnagnuauiug NSX052014 anilunslut 2560

TEULNUNITNARDIUUY Randomized complete block d1uqu 4 91 4 n33us Lo 1. Ugn

2o,

Trilneaneiuguiiel azendouiu 2. Yantnalne dgiuguiiuidneu 2 Ju 3. dgndnlnaaeiugun
wifieu 4 Ju 4. Ugndmilneaeiuguiviensy 2 U way 5-Ugndnlnaagiuguvinensu 4 Tu lagaiy
Wugwii Neid62013 \Juiugual waz aneiuduil Neid52009 Wuiugne

lngugnangiugundnsuaus | dagiuadne (4:1) szazdan 0.65x15 WnT 1 Ausievay lagud
azuUasgonaziuszariing tlevinisgndinhedondiuiu 4 ua Wielesiunsuuazesanasvesans
Wuguvivio

FBansufdiqua Taleiadl 15-15-15 8m31 50 Alansuselsniouuan uazilesudlng eng
Uszanal 21 -30 u ldeiail 21-0-0 §ns1 30 Alanusiels wiowvhiunavlau uagdiony 40 Yu 19
{Joiadl 46-0-0 81 10 Alanduiels ndunendensnifvesiuwideulssazesunas Insnantonen
ynduauvsnUszang 10-14 Ju Fafuaeiugrefivdmainas sufindeyadnuaznaasnyivls g
A3 Tuoennanie uay Tusenlyusaul Ui InandniengUszana 100-120 Ju videenaiiuiien

(%
Udﬂ

Lﬁ'JsUu ‘VNWUU@EJﬂUﬂﬂ']W“U@WW LAZANINLINA BN ‘U‘Lmﬂ%@uﬁiu%ﬁu%ﬂmﬂﬂwﬁl@ﬂNﬁNaGlLlIaﬂW‘Uﬁ

5.2 msAnwszezaaUgndalnadesdndmeiuguinouazudluntsudnuaiustTnadsednd
ANNANNUTALAY NSX042022

TNUHUNTTNARDILUY Randomized complete block 314U 4 91 5 n33uds Lo 1. Ugn
Trilnpaeiugurind wazrensauiu 2. Ugninlweaeiuguniuidneu 2 Ju 3. Ygninilueanewugun
winew 4 Ju 4. Ygndilweanesiuduvvienau 2 Ju 5. Yandnilweameitugunviensu 4 Ju Tdanediug
wil N 11 0uiugual wazaneiugui Neid52006 uiugne

Ugnaneiuguyiial 4 und aguivaneiusuyine 1 wan szesdan 0.65x0.15 wns 1 fusenqu Tu
fufiuUasgos 62.40 a1aiuns wiazulasgosugninainedendiuiu 4 uad etestunisuuazons
inasvasaeiusurieluisiaznssds Ugndninadesdnfaeiuiuing uaransfusuivessozinan
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Auns3aIETiAmun lddeiad 15-15-15 8n1 50 Alansusels nFouugn waznuansidnivily exan
Aaps 831 300 Saddnsdeld ndsgnuazAudautu Wednlnaeny 14 Yu neunsnude 1 Fusie
viaa Wetmlneeng 21 Juldleiail 21-0-0 §ns1 30 Alandusiels n¥ewviiunaulau feng 40 Ju 14
{Jeiadl 46-0-0 $n91 10 Alanusiols WuiAsadilnadloany 110 Ju Aufiiuiie 15.60 asams

muAuMIHaLnasinsnisnentenandafuesfultneulUssazesunasyndusieiadunan 10
fu nduudesviinisuamnas Weduameiusuitiugrenty 90 Yu Svinsdaduiia

Juiintoya anwaensiasaiule Auas Tueenaendiluwalaieiugurine waziusenlny
vosenewuiul \iuAsrandnfiony 110 3u deyanunmveasdariug amusen amnuudanss uazvunn
ARG

v ¢

5.3 NAYBYETSlULAUNI A INTARDAIINIDNLAZAITULTILTIVDBNAANUS V1 TNAL RS

9
14
o IS

TNUNUNITNAGDUY Randomized complete block 311w 4 41 8 7 ns5ui8 laud dns1ves
aslonouns iainga (20% woad) Mldaqgnudniug 6 851 lawn 10 12 14 16 18 uay 20 dadadnsne
wan 1 Alansu waznssuisaiuauilinaniude

o < v &Y & v ¢ & o a LY ' H ¥ v o w
dnndanugiilnadesdnd vuin 18/64 43 1w 1 AlanSusiedragniivaislesiuiidn
wias Mnluussgudaiugatlunszaeunanainaiu iusneliluesluldauaugamgi uazanuiy
aa A 2 o [ v ¢ ad
TEEIAINUNTIUTT WeaATUDILNITAUTNYY NAdeUAMAINLAATUA1LTSN15VRY ISTA (2004) uae
Jaan (2538) duidniuguesusaznssuisumadeudssdniamussansildngnuanlunistosiuid
wiauNIEUnaae9n IneUgninilnalunszanas ag deu v 3 91 Wetnilnaeny 7 Tu Udeeviuou
Fo 2 F9wau 5 dsiedu adulugeadiilne Usgiliusesrhatelu Juiindeya eungiiuazainuduy
YuzyiIN15VAaes IWesidudanuien Amuwdwssweaudaiug Inedsnisssengwaniug dnuasiu
na sgRuANILdEenIsly
a = v A v o«
Aanssuil 6 wanssudlnadesdnd

Usgnaudig 1 Mmaagd Anvangaiun1sdnnisiwnnssuaussezdgnivunzaudmsudnilng

Wesdnrignuaniuduasadssa 5 lnefnulugauandusu Yanenu uavgguds (naaun)

anUNLAYSTULTEELIAIA IUNNS
15inwnsns dnpusTaTidY Way 81nea1ne1 JinuATENTIA wWameass Audideils
UATAITIA BNBRINTN FINTAUATAITIA STEBIAIA LTINS Aa1AN 2562 - fugey 2564

6.1 MsAnwIEAsTIIEIINTUAzTaa gz sudan1s sy AU AL NaNAATBY
F1Tnadeedad

NUNITNAADILUY Randomized complete block 31u7u 4 $1 dmdunssuis Uszneudae
seezUan 6 seuy lngdviisvezualvagn 70 uaz 75 WuRWAT SeavUgnIsndnasu 15 20 uay 25
WURIAT Bedanaliions1Useng 15,238 14,222 11,429 10,667 9,143 was 8,533 dusels

dudunsneass 2 T (w.a. 2563-2564) GausazUvinnsmaasdlu 3 gaugnie gauds (dsun)
(Nouna1AN-5uIAN) AUHY (Reuluwigu-liguisw) uazlatgnu (Heunsn)IAL-iug1ew) laggauas
mdw) Ygnlulsinumsns Yminuasadssd drugauanduru wasUanerulgnluaninulaimnasives
Augideiiylsunsadssn

wisuuilasnislons louls uarususeduiuilfiavedoiniomsuiu uiet sy
AIAN 0-20 WAy 20-50 . thanfdliuts uazdeusiunzunssdoatlavung 2 fadluns ielnszviaula
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il 1Eun few @Fuai=1:1) dun3eing (Walkley and Black) Woanesamduuselowtd (Bray 1)
Tnuvadeniiuanideuld (1M NHAOAC pH 7) Gy uazdnanqual, 2559) Ugndnlnadssdnignuay
fusuasanssd 5 laswdasgondivung 27 maams Ugndnilwaidesdnd 6 ud usazumen 6 wns 14
syozUgnaunssisaifmue

lddelulasiau 1.5 Wi Joreawnwazdelnuny 1 w1 muA1InsIeRau gauas (maewn) U
2562 Tdtls N-P,05-K,0 muA1iiasIwiau 1851 15-5-15 Alansusiels naugniury wazvanoru
2563 wa 2564 Tdtly N-P,0s-K,0 mmAn A giau 8031 15-10-10 Alansusiels gouds (dau) ¥
2563 TdJy N-P,0s-K,0 puAilaszsiau fisnsn 15-2.5-15 Alansusiels

Tnelatsasiunoutgnietelulnaiau 1/3 §ns danderleampuazlnunslddudng e
dlwnoy 3-4 §Uani Tadensed 2 Fredelulnsau 1/3 Snsn uarldlondsd 3 delelulasau 1/3
a5 ledalnaflong 40-45 fu quasnwuvamaassiedsnsnumuuziiveansuivnignuns
(@aTuidefialsuasfonaunundsay, 2563) WiasumuanudesnisinussnTnadessuudmen
wagiinmsldmainiiuazansmidndnsfivmuanudndu Wufemandndvilinbesdifiony 100-110 Su

Guiindeyanisufiatuidamaaes n1sasyiule nslvinandniazeinusznaunandnvesdnilug

o mmigedy Sruuduiuieadeuas dwnuiinfuieseutas dnnullnifawdatiesnin 50% vos
Hn Srunuilnuindedidlsa/uas dhninin nande arwdudidataziuier Wesdudname uas
Iinnesinnududuvessmemnsiy Tneaiuluiiogiunssiusmarwesiinluszozeanluy @iy uas
dnInquad, 2559) ﬁwsﬁa;ﬂaﬁllﬁlﬂ%meﬁmﬂ'wmmLLﬂsUiaumaLﬁmé’w%% One-way ANOVA lLag
WIUBUAMULANA19TEWINNTIUIBLABAT Duncan's New Multiple Range Test (DMRT) 1Sy utiigu
HamaULnuMaATYgansinglidnsmanauutnlsgen (value cost ratio, VCR)
Aanssuit 7 nsAnemavasnisnBndnlnaissdadneduandon

Anwmaveanisuandinaissdeitedunnden ludunisdes fedounszanainniande
Frilnedesdn’ wasfivlsaue Iuﬁzwmiwamﬁﬂﬂwﬁuﬁ%’m’i@meiyiajl,l,asé’wi’mas Faduduunas
Ugninlnadssdn fddgmaslssma lasTBnsdunalinnsnsinislitatensuanluyndunounis
HER

anuiiuazszgznadaiiuns

Isinunsnedamiomysysal waglsinunsnsdwminee sveznaiiiuau ganaw 2562 -
fuegney 2564

7.1 msAnsUSInanisUdasfneidounsyan annnskandnlnadednd uazitalssue lussuuns
naaNvlslundaminmwysysaluazianinag

Tdununsgustegrsuulionduaiiunnazdu (Non Probability Sampling) uwagldisnisiden
megelagldiansanyias (Purposive or Judgmental Selection) (AUgUsgiiiung, 2556) Tudiimaneds
FeonnunsnsgugninTnadesdeluituiidm nmesysal uardamiaae duiuntvalinunsnsggn
Flnndodng waziivlsoun Tusguudgnity Tuwadawdamesysal uazdwiniag Tneidoninunsnsd
anusabideyalalagasiden dunrvalinuasnslagldyadiaunisiiladenisudaianuiinlagaziden
FaudidunIsuiuaunseiafvuifomanin tidoyaildurmuinnisudesiedounszan (fre
mivaulneanlen lunsasenlen nw) vesssuunisuaniiy lagldaAn Emission factor mu3sN13
AN Life Cycle Assessment (LCA)
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3. N15USUBNUIUUSTEUU521I9Y
Mg O eSvoyi@iiofudl. oo (Wsauanmanguluniauuan)
L 1Asuniasauusennad TUSAS UM ISR RSUMUB oo

O wWasuulasinguszasd/manan TUsnoSuranSiURBUMUBE. ..o
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UN?l 3 Nan1sAnNE

3.1 wan1saiueauvaslasenig

o

1.1 AnwszAnsammsldlulasauvasdnlnadesdniiusgnuauoiiuiesedlunguiy
wilg-Srumilendian Jwmdauasalssd

aqugn U 2559 uas U 2560 (yaniugi 1)

wamaaaeguditenylsunsassa

wandndInadeedn

nandnvosdlnaiosdn ifenutiu 15 Weddus Tugguan T 2559 wag 2560 wui Snsns
delulasnudnswusdiniudimsenauyinandad1lnawand1siunisada Inenisldde
1Ul95L9UdAI7 15-10-10 kag 15-10-5 Atansy N-P,0s-K,0 siols ﬁﬂiﬁmawﬁmLaﬁaqqqm 696 way 1,078
Alansusiols mudrdu uagdalnaii 6 ug Inandnuandrefunisadd neius CPass New 1w
NANARLAABEIAN 546 waz 947 Alanfusiols mudu (Table 1.1.1)

Table 1.1.1 Maize grain yield at 15% moisture content of late maturity-hybrids under different
rate of nitrogen applied at Nakhon Sawan Field Crops Research Center, 2016-2017.

Nitrogen rate (kg N-P,0s-K;O.-perrai (A)

variety (B) Yield, 2016 (kg./rai) mean Yield, 2017(kg./rai) mean
0-10-10 15-10-10 (B) 0-10-5 15-10-5 (B)
NSX042022 258 705 482 ab 435 1,014 725 b
NSX112011 308 684 496 ab 583 1,097 840 ab
NSX112013 318 592 455 b 604 1,022 813 ab
NSX112017 325 706 516 ab 407 987 697 b
NS 3 242 708 475 ab 404 1,008 706 b
CP888 New 309 783 546 a 556 1,338 947 a
mean (A) 293 b 696 a 495 498 b 1,078 a 788

2016 : C.V. (A) 6.9%, C.V. (B) 15.3%, F-test: A (P<0.01), B (ns), A x B (ns).
2017 : C.V. (A) 16.2%, C.V. (B) 17.4%, F-test : A (P<0.01), B (P<0.01), A x B (ns).
Means followed by the same’letter in.columns and rows are not significantly different at (P<0.05) by DMRT.

Uszansaamnisliulsiauvasdnlnauasdviamumumusssawlulnsiaus

n1susviinUsEansamnistslulasiaulude aunsausediulaan Yssdnsannsasianands
(Agronomic efficiency) n3aUseansn1nnanan (yvield efficiency) Usdnsn1nni1sgalds1nemisain
Ue (Apparent recovery efficiency) wagUsednSnnuandnigaise (Physiological efficiency) Wuin
Uszansnmnsltlulnsinuvesdininaissdaitusgnauoieiiuiesn fvgnlunduiumies 91y
wileadi u quideiidliunsarssd gaugnd 2559 d1alnadssdniiug CPsss New fiuszansnm
nsldlulnsiauiieairsnandngaign Tnonslddelulnsiau 1 Alansu annsaiiunandnldiade 31.60
Alandu se9aeun lawA WuguAsaissa 3, NSX042022, NSX112017, NSX112011uay NSX112013 i
UseanSarnnslalulasiay 31.07, 29.80, 25.40, 25.07 way 18.27 Alansunandsnsalulasiay 1
Alansu muaeu (Table 1.1.2) dmiugauan U 2560 wudn Wug CP888 New duszansannsly
lulasiuifioaisuandngaiigaiduiu fie 52.13 Alandunandnsolulasiou 1 Alansy sesaann leun
WUTUATAITIA 3, NSX112017, NSX042022, NSX112011 hay NSX112013 fiusednsainnisld
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Tulmsiau 40.27, 38.67, 38.60, 34.27 way 27.87 nlansunanansalulasau 1 Alansy aud1nu (Table
1.1.2)

dafarumumudeanwlulpsiaui vesdininadesdniiudanaauoigfuiesn Tneaiidi
1nd 1 mnefs nslinandaluanmdldlulnsiausnsidmlndidsstuanmildlulasiousnsigs ain
nsneaes U 2559 nuth drlwaidesdniug NSX112013 Sdvdanumunudenisnelulasaugsgn
0.226 uavusuATATsA 3 TArfadanumumusenisvnlulasiauiign 0.154 uaglud 2560 wuin
T1Ilnanug NSX112013 Haviiaununiunenisvinlulasiaugedn 0.273 wasiuguasaissd 3 dan

AulimnununIuden SR lulaslaumanwaeiu Ao 0.185 (Table 1.1.2)

Table 1.1.2 Nitrogen use efficiency of late maturity hybrid under different rate of nitrogen
applied at Nakhon Sawan Field Crops Research Center, 2016-2017.

yield (kg/rai) N uptake (kg/rai)  ANUE*  PNUE* ANRE*  Low N
. 0 15 0 15 kg/kg kg/kg (%) Index*
Variety
Kg Ke Kg Ke N N
N/rai N/rai N/rai N/rai
Year 2016
NSX042022 258 705 5.46 11.13 29.80 78.81. . 37.81 0.154
NSX112011 308 684 5.59 11.81 25.07 60.39 | 41.51 0.190
NSX112013 318 592 571 11.03 18.27 5153 3545 0.226
NSX112017 325 706 6.34 11.30 25.40 76.74  33.10 0.194
NS 3 242 708 5.07 11.84 31.07 68.85 4512 0.144
CP888 New 309 783 6.31 13.42 31.60 66.64  47.42 0.166
Year 2017
NSX042022 435 1,014 11.04 25.39 38.60 40.36  95.64 0.198
NSX112011 583 1,097 13.16 28.11 34.27 34.39  99.63 0.246
NSX112013 604 1,022 14.63 27.23 27.87 33.18  83.98 0.273
NSX112017 407 987 12.39 2591 38.67 4290  90.13 0.190
NS 3 404 1,008 11.60 24.74 40.27 4597  87.60 0.185
CP888 New 556 1,338 12.19 27.75 52.13  50.25 103.75 0.192

ANUE, Agronomic Nitrogen Use Efficiency = yield (applied N) - yield (without N applied)/quantity of N applied

PNUE, Physiclogical Nitogen Use Hffidengy = yield (applied N) -yield (without N)/N uptake (pplied N)- N uptake (without N applied)

ANRE, Apparent Nitrogen Recovery Use Effidency = N uptake (N applied) - N uptake (without N applied)/ quantity of N applied x 100

Low N Index = yield of genotype A (Low N) x Ave. yield of all genotype (Low N/ Yield genotype A (High N)x Ave. yield of all
genotype (High N)

KANDUUNITNALATYgAERsvastaTwAREedR

Sofinsumanouunumaassgamans lnglddnaduseninmeldfifiauannislidese
5189189111150 J8 38 Value to Cost Ratio (VCR) 118A1110A71 2 Lan9I1dAIUANAININ
\ATEgANERS (Pevaiz et al., 2004) a1nn1snaaediul 2559 wui1 nsledelulasiaudnst 15 Alansu N
siols Tudmlnadssdniiudgnuaueigiiuiensm s1uau 6 Wug Tdun Wus NSX042022, NSX112011,
NSX112013, NSX112017, UAa239A 3 way CP888 New THranouunuveinIsvnaeifud1ng
wAswgaans lasfldn VCR agsening 2.49 9 4.31 Fanssuisdfinisugnininadesdniiug crsss
New TIfn VCR Wiy 4.31 Ssvaneanaindeamulddelulasiou 1 um ayldfunansuunu 4.31 um
gelvinanauunuduauinisamuiagldtlannian dmdud 2560 msldiesne 15 Alanfu N dels
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Tudlnadesdnitusgnuano1gliuiie181999 6 WUg IRana uLnuYeINIsNAaselay

Y
] adaa

wAswgaans Tandian VCR agsgning 3.80 81 7.12 Fanssuisidnnsugndnnlnaidosdnfiug
New (VCR wiriu 7.12) Tinanauwmuduauanisasuuaslsflsinniiaauiu

wlawmaaaslulsinensng

wanAndTnadeedn g

fansnalan wuih Sasnslidelulasauilinandadninafinnuiu 15 Wosifud uanss
funeadn lnonslddelulasiauidns 15-10-10 uay 15-10-5 Alan3u N-P,0s-K,0 dels vivlvinards
Wadgaan 806 waz 1,077 Alanfudels muddu (Table 1.1.3) uaw Tuggugn U 2560 41alwata 6
fiug Winandnunnsnafunisadia Inowus CPess New Tinananiodngaan 821 Alanfusiels (Table
1.1.3)
Table 1.1.3 Maize grain yield at 15% moisture content of late maturity hybrids under different
rate of nitrogen applied at farmer field, Nakhon Sawan, 2016-2017.

Nitrogen rate (kg N-P,0s-K;O per rai (A)

variety (B) Yield (kg./rai), 2016 mean Yield (kg./rai), 2017 mean
0-10-10  15-10-10 (B) 0-10-5 15-10-5 (8)
NSX042022 630 724 677 376 897 637b
NSX112011 552 726 639 415 941 678 ab
NSX112013 625 855 740 491 895 693 ab
NSX112017 618 861 739 306 856 581 b
NS 3 614 769 692 a64 940 702 ab
CP888 New 659 900 779 565 1,077 821 a
wde (A) 616 b 806 a 711 436 b 934 a 685

2016 : CV. (A) 23.7%, CV. (B) 20.2%, F-test : A (P<0.05), B(ns), A x B (ns).
2017 : C.V. (A) 7.1%, C.V. (B) 20.3%, F-test : A (P<0.01), B (P<0.05), A x B (ns).
Means followed by the same letter in columns and rows are not significantly different at (P<0.05) by DMRT.

UszAnSamnsldlulnsiauvestinlnanazavianumunuseaninwlulasiauei

1% s o so & < A = I a = ' = a o

11lnaldgsdndiuggnuaneginuinetsnd Augnlunquanmied-siumieddan o wuag
nunsns 91001 JamTauasassd gauant 2559 wudn 4alnaidgsdadius NSX112017 4
Uszansamnisidlulasiauiieasmandngaiian lnensladelulasiau 1 Alansy anunsoawiunandnle
iy 16.20 Alansu 5835w laun Wug CP888 New NSX112013 NSX112011 uAsAITIA 3 wag
NSX042022 fiusgansn nnslalulasian 16.07 15.33 11.6 10.33 wae 6.27 Alansunandssiolulasiau
1 Alansu auaay (Table 1.1.4) dmfugguan U 2560 wudn Wug NSX112017 duseansamnisly
lulpsiuieaswandngeianuiioddu Ae 36.67 Alansunandasalulasiau 1 Alansu sesasn
oA g NSX112011, NSX042022, CP888 New, uAsa133A 3 Wag NSX112013 iUszaniamnisly
Tulmsiau 35.07, 34.73, 34.13, 31.73 way 26.93 Alansunanasnabulnsiau 1 Alansy mud1nu (Table
1.1.4)

v ! 5 £ & v & v € [ = Ay

Audanumumusieaninlulasiauen vesdnlnaResdn IMugannauegiufets ngaf
1na 1 mnede msbinandaluannildlulasiaudnsmiamlndifesivannildlulasiaudnsgs an
nsnaaes U 2559 wudn dnlnadesdndiug NSX042022 fdvdianununiudenisuialulasiauasan
0.667 wawug NSX112017 fiardviarununiusienisviniulasiauaiga 0.550 waglul 2560 wui
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g NSX112013 avilAnnununiudensvInlulasiaugan 0.256 wagiiug NSX112017 da1aviiadn
mmum'aﬂ’]isumluimww‘]"wqm 0.167 (Table 1.1.4)

Table 1.1.4 Nitrogen use efficiency of late maturity hybrid under different rate of nitrogen
applied at farmer field Nakhon Sawan, 2016-2017.

yield (kg/rai) N uptake (kg/rai)
ANUE* PNUE* ANRE* Low N

Variety

0 15 0 15 ke/kg N kg/kg N (%) Index*

Ke N/rai Kg N/rai Ke N/rai  Kg N/rai

Year 2016
NSX042022 630 724 10.77 11.99 6.27 77.05 8.13 0.667
NSX112011 552 126 9.95 11.13 11.60 147.33 7.87 0.583
NSX112013 625 855 10.17 11.95 15.33 129.87 11.81 0.560
NSX112017 618 861 10.15 11.83 16.20 144.21 11.23 0.550
NS 3 614 769 9.01 12.23 10.33 48.12 21.47 0.612
CP888 New 659 900 11.74 13.99 16.07 107.25 14.98 0.561
Year 2017
NSX042022 376 897 12.51 18.65 34.73 84.80 40.96 0.196
NSX112011 415 941 10.92 22.64 35.07 44.88 78.13 0.206
NSX112013 491 895 11.54 18.72 26.93 56.24 47.89 0.256
NSX112017 306 856 10.45 19.49 36.67 60.79 60.32 0.167
NS 3 ae4 940 13.40 19:57 31.73 77.10 41.16 0.230
CP888 New 565 1,077 12.02 20.22 34.13 62.43 54.67 0.245

ANUE, Agronomic Nitrogen Use Efficiency = yield (applied N) —yield (without N applied)/quantity of N applied

PNUE, Physidlogical Nitrogen Use Effidency = yield (applied N) -yield (without N)/N uptake @pplied N)-N uptake (without N applied)

ANRE, Apparent Nitrogen Recovery Use Effidency = N uptake (N applied) - N uptake (without N applied)/ quantity of N applied x 100

Low N Index = vyield of genotype A (Low N) x Ave. yield of all genotype (Low N)/ Yield genotype A (High N)x Ave. yield of all
genotype (High N)

NARDUUNUTNATYgAERIvasd InaRB ada S

Fofinnsauansuunumaasugmans Wnelddnsdiusenineeldfifiutuannslitee
518918391011519 08 138 Value to Cost Ratio (VCR) a18A1110AT1 2 Uand31dAUANAINg
\AT¥gANans (Pevaizet al., 2004) 3nnsnaaadiud 2559 wuin mslddelulasiaudnst 15 Alansu N
siols Tudnlnadesdniiusgnuanoigiuiieasniiug NSX112013, NSX112017 uay CP88S New T
NaRBULNUANAAATYgANEnT Tnodian VCR agsening 2.09 fis 2.21 Jenssudsisinisugndialne
Apedniiug NSX112017 fie VCR winfu 2.21 Femneanuiudleamuldielulasiou 1 v aglédy
NaRoULMY 2.21 U BslinaneuinuduALinisamuLagldmlsnniian luvugdid 2560 wuin n1s
T elulnsiaudn 15 Alanu N dels Tudnlnadeadniiusgnuaneigiiuifisasnite 6 sug 19
AR ULNUANAYALATYFAIERT tnotian VCR agsening 3.68 f1 5.00 FanssuAsifinisgnialua
ApednTiug NSX112017 (VCR whity 5.00) Teikanauunuduaunmsamuuagldilsinnilaagudy

aquan U 2561 (yaviugh 2)

wlamnaasluaudIdenvlsunsalssd

wanAnd 1 TnaEedn
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Snrmslidelulasauilinandavesiinafinnudu 15 Wesifud wandstunneads tne
mslelulasiausng 15-10-5 Alan$u N-P,0s-K,0 siols Winandniadugean 1,258 Alansusiels uaz
F1lnaia 6 Wug Wnandnunnsnefunmaadd Tnewus NSX042022 Tinandnindegean 1,174 Alansu
sols lalunndnea1nitus CP8ss New, NSX102003 wag NSX112019 filviuandniade 1,170, 1,148 uag
1,130 Alanfusiols mudifu usuanssanifuguasanssd 3 Alvinandnadedign 1,038 Alaniusiels
(Table 1.1.5)

Table 1.1.5 Maize grain yield at 15% moisture content of late maturity hybrids under different
rate of nitrogen applied at Nakhon Sawan Field Crops Research Center, 2018.

Nitrogen rate (kg N-P,0s5-K;0O per rai (A)

variety (B) Yield (kg./rai) mean
0-10-5 15-10-5 G))

NSX042022 1,084 1,265 1,174 a
NSX102003 1,019 1,278 1,148 a
NSX102005 976 1,213 1,095 ab
NSX112019 990 1,270 1,130 a
NS 3 883 1,193 1,038 b
CP888 New 1,009 1,332 1,170 a
mean (A) 993 b 1,258 a 1,126

CV. (N 167%, CV. B)7.1%, Ftest: AP<005) B(P<005) AxB(ns)

Means followed by the same letter in columins and rows are not significantly different at (P<0.05) by DMRT.
Uszansawnisldlulasiauvesdnlnauassuianumuniusssawlulnsiaus
Fnlnadssdn iusanaaegiiuiesdugniunguiumior-saumiends u quiideis

ldunsanssd geuand 2561 wui1 d1alnadssdaivus CPsss New dusvansninmisldlulnsiauiie

afawandngaiign Tnonsladelulnsiou 1 Alansuawnsadfiunandnldiods 21.53 Alandu sosasn
loun Wuguasadssa 3, NSX112019, NSX102003, NSX102005 wag NSX042022 fusedngainnisly

Tulmsiau 20.67, 18.67, 17.27, 15.80 wav 12.07 Alansunanansalulnsiauw 1 Alansy auainu (Table

1.1.6)

Fafanunumuseananlulnsiaus vesdninadosdniiusgnuaueigiuifesn anns
naaes U 2561 wutrdrilwadssdeiiug NSX042022 Swdiaunumudenisualulasiougean

0.677 UaviuguAsaIssh 3 dasvlanununiudenisuinlulasiausiian 0.584 (Table 1.1.6)
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Table 1.1.6 Nitrogen use efficiency of late maturity hybrid under different rate of nitrogen

applied at Nakhon Sawan Field Crops Research Center, 2018.

yield (kg/rai) N uptake (kg/rai)
) ANUE* PNUE* ANRE* Low N
variety 0 15 0 15 kg/kg N ke/kg N (%)  Index*
Ke N/rai  Kg N/rai Ke N/rai  Kg N/rai

NSX042022 1,084 1,265 31.54 38.19 12.07 27.24 4430  0.677
NSX102003 1,019 1,278 28.70 40.05 17.27 22.81 75.69  0.630
NSX102005 976 1,213 27.07 38.16 15.80 21.38 73.89  0.635
NSX112019 990 1,270 27.53 37.15 18.67 29.13 64.08 0.615
NS 3 883 1,193 25.69 38.77 20.67 23.70 87.20 0.584
CP888 New 1,009 1,332 2591 39.54 21.53 23.70 90.86  0.598

ANUE, Agronomic Nitrogen Use Efficiency = yield (applied N) - yield (without N applied)/quantity of N applied

PNUE, Physiclogical Nittogen Use Effidency = yield (applied N) -yield (without N)/N uptake @pplied N)- N uptake (without N applied)

ANRE, Apparent Nitrogen Recovery Use Efficiency = N uptake (N applied) - N uptake (without N applied) quantity of N applied x 100

Low N Index = yield of genotype A (Low N) x Ave. yield of all genotype (Low N)/ Yield genotype A (High N)x Ave. yield of all
genotype (High N)

KARDULNLTNIATEgAERsvasda AR sda s

Slofinsunanouunumaassgmans Inglisnsdnusznitmoldhifistuannslidede
5189189111151 08 138 Value to Cost Ratio (VCR) §13A1111037 2 Land31dAIUANAINY
\ASEFANERS (Pevaiz et al., 2004) 31nn1snaaediul 2561 wudn n1slddelulasiaudnst 15 Alansu N
sols Tudmilnaidesdnifusgnranoigfiuifsrsnadiuan 59us Idun ftus NSX102003, NSX102005,
NSX112019, UASAI55A 3 way CP888 New WwamauLmu‘ummimaaqﬁﬁmmmaLﬂi‘wgmam% Tagdan
VCR gjsening 2.16 9 2.94 sniusiug NSX042022 ifia1 VCR flosndn 2 Fanssaisidnisugndilna
Wug CP888 New i1 VCR Wiy 2.94 Famungadnuinieasmulddelulnsiau 1 vin azlffu
NARDUWIY 2.94 UM dlvinanauunuAuAinIsasuLar lelsunniian

wlawmaaaslulsinensns

wandnd 1 InaRe i

darnslielulnsauvilivandnvesinlnauansisiumead Tnonslddelulnsauiisng
15-10-5 Alan3u N-P,0sk,0 dals Winandniadogean 989 Alandusols uagdralnais 6 Wus 1
NANAALANA1STUNADA Inowug CP8ss New Tiiuandniadegsgn 994 Alansusiels uarsiuguasanssd
3 Tinananiadesian 839 Alansusels (Table 1.1.7)
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Table 1.1.7 Maize grain yield at 15% moisture content of late maturity hybrids under different
rate of nitrogen applied at farmer field, Nakhon Sawan, 2018.

Nitrogen rate (kg N-P,0s5-K;0O per rai (A)

variety (B) Yield (kg./rai) mean
0-10-5 15-10-5 G))
NSX042022 801 968 885 b
NSX102003 795 1,033 914 b
NSX102005 819 973 896 b
NSX112019 7 912 844 b
NS 3 754 924 839 b
CP888 New 862 1,127 994 a
mean (A) 801 b 989 a 895

C.V. (A) 14.6%, C.V. (B) 8.5%, F-test : A (P<0.05), B (P<0.01), A x B (ns).
Means followed by the same letter in columns and rows are not significantly different at (P<0.05) by DMRT.

Uszansamwnisldlulasiauvesdnlnauassviianumumusssawlulnsiaush

drlnedssdnifusgnuanogiuifesn Avgnlunguiuniersuntonden u ulas
nwasns 81m1ndl1 Fanfaunsaissd qaugnd 2561 wudt d1alnaldesdnivug CPess New di
Uszansammisldlulasiauiieatrsmandngafigadian Taenisldielulasiau 1 Alanfy anunsaudis
wandnldiads 17.67 Alanu 3891 iun Wug NSX102003, UATAIS9A 3, NSX042022, NSX102005
wag NSX112019 fusganinmnisldlulasiau 15.87, 11.33, 11.13, 10.27 uag 9.00 Alansunandnsie
Tulasiau 1 Alansu mweandu (Table 1.1.8)

Fafanunumuseanmlulnsiaus vedanlnadssdn iiusgnuaueigiuifesn anns
naaes U 2561 wuin drlwadssdninug NSx112019 dfviiaunumudenisualulasiougedn
0.689 Wagitug CP888 New daduianununiusenisualulasiauiian 0.619 (Table 1.1.8)

Table 1.1.8 Nitrogen use efficiency of late maturity hybrid under different rate of nitrogen

applied at farmer field Nakhon Sawan, 2018.

yield (kg/rai) N uptake (kg/rai) ANUE*  PNUE*  ANRE* Low N
Variety 0 15 0 15 ke/kg N kg/kg N (%)  Index*
Kg N/rai  Kg N/rai Kg N/rai  Kg N/rai

NSX042022 801 968 22.15 28.64 11.13 2576 43.23 0.670
NSX102003 795 1,033 20.73 31.77 15.87 21.56 73.59 0.623
NSX102005 819 973 20.90 26.55 10.27 27.26 37.66 0.681
NSX112019 7 912 19.39 25.38 9.00 22.53 39.95 0.689
NS 3 754 924 21.83 29.31 11.33 22.75 49.83 0.660
CP888 New 862 1,127 21.86 30.67 17.67 30.08 58.73 0.619

ANUE, Agronomic Nitrogen Use Efficiency = yield (applied N) - yield (without N applied)/quantity of N applied
PNUE, Physiclogical Nittogen Use Effidency = yield (applied N) -yield (without N)/N uptake @pplied N)- N uptake (without N applied)
ANRE, Apparent Nitrogen Recovery Use Efficiency = N uptake (N applied) - N uptake (without N applied)/ quantity of N applied x 100
Low N Index = yield of genotype A (Low N) x Ave. yield of all genotype (Low N)/ Yield genotype A (High N)x Ave. yield of all
genotype (High N)
NamauLmuwmLﬂwgmam%"uaa%'ﬂqumtgﬂaﬁmi
Sofinsunanouunumaassgaans Ingldsnsduszninsoldfifistuannslidese

5189189111150 U8 38 Value to Cost Ratio (VCR) 918A111N91 2 Land31dAIUANAINY
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\AsEgANERS (Pevaiz et al., 2004) 31nn1snaaediul 2561 wuin nsladelulasiaudnsi 15 Alansu N
sols Tudnlnadesdnitudgnuaneigiiuifeds1aiug NSX102003 uaz CP888 New linanauuny
ANAMNWASETANEAST tAgdA1 VCR MNAU 2.17 way 2.41 a1ua1eu §9n55u3dnin1suandilnaiaes

9 <9 Y
o [3

dniviug CP8ss New fld1 VCR Wity 2.41 Fdlinanauunudueuinisamuuaylémlsunndias

aqUan U 2562 (yawugi 3)

wawmaaasluaudidenylsunsaissa

wandndInaReedn

nandAnd i lnadssdnifianudu 15 wWedidud wui Sasnislielulnsiauvinlvinandnues
Hralwausnsnefiunieada tnenslielulasiauisng 15-10-10 Alansu N-P,0s-K,0 sels Tinandn
Avgean 1,150 Alanfusiels wazdmilnasi 6 Wus Winandnunndrstunieadd Tnositus CP8ss New
Tnandniadogean 1,180 Alansusels wagiuguasadssd 3 linandnidedian 1,001 Alansusels
(Table 1.1.9)
Table 1.1.9 Maize grain yield at 15% moisture content of late maturity hybrids under different
rate of nitrogen applied at Nakhon Sawan Field Crops Research Center, 2019.

Nitrogen rate (kg N-P,05-K;0O per rai (A)

variety (B) Yield (kg./rai) mean
0-10-10 15-10-10 (B)

NSX042022 915 1,169 1,042 b
NSX102005 921 1,100 1,010 b
NSX112013 999 1,184 1,091 ab
NSX112017 983 1,210 1,097 ab
NS 3 976 1,026 1,001 b
CP888 New 1,147 1,213 1,180 a
mean (A) 990 b 1,150 a 1,070

CV.(A) 159%, CV. (B) 9.5%, Ftest : A(P<0.05), B (P<0.05), Ax B (ns).
Means followed by the same letter in columins and rows are not significantly different at (P<0.05) by DMRT.

Uszansawnisldlulasiuvesinlnauasfviiamummusssaiwlulnsiaus

Uszansamnaslflulnsauvesdininafesdnivusgnuanoigfuiieisn dAdgnlunguiu
wiler-Sumilerdat argusitefivlsuasassd gauand 2562 wui dnlnadesdnitug NSX042022
fuszavsamnislilulasiauiiiearswandngeiign Tasnslatelulasiou 1 Alandu asnsoufismanan
Ishade 16.93 Alandy sosasun TéuA Wug NSX112017, NSX112013, NSX102005, CP888 New uay
YATAI55A 3 JUSEANSA N st lulesiau 15.13, 12.33, 11.93, 4.40 kay 3.33 AlanSuNandnme
Tulasiau 1 Alansu mua1du (Table 1.1.10)

Fafianumumusteanwlulnaiausi (Low N index) vastmlnadssdnifusanuavengiiuife)
817 2nN19MAaes U 2562 wudn nlnadesdn fiusuasaissd 3 ddudaununiusdonisug
lulnsiaugean 0.819 TndlAssiuiug CPess New fislandviiannumumusonisvialulasiou iy
0.814 wawiug NSX042022 fiddvianumumusenisuialulasiaudiign 0.674 (Table 1.1.10)
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Table 1.1.10 Nitrogen use efficiency of late maturity hybrid under different rate of nitrogen
applied, Nakhon Sawan Field Crops Research Center, 2019.

yield (kg/rai) N uptake (kg/rai)
Variety ANUE* PNUE* ANRE* Low N
0 15 0 15 kg/kg N ke/ke N (%) Index*

Ke N/rai  Kg N/rai Ke N/rai Ke N/rai

NSX042022 915 1,169 16.93 26.33 16.93 27.03 62.65 0.674
NSX102005 921 1,100 20.38 22.47 11.93 85.56 13.95 0.721
NSX112013 999 1,184 17.06 24.76 12.33 24.01 51.37 0.726
NSX112017 983 1,210 16.80 23.89 15.13 32.01 47.28 0.699
NS 3 976 1,026 19.22 26.67 3.33 6.71 49.65 0.819
CP888 New 1,147 1,213 19.02 24.85 4.40 11.32 38.85 0.814

ANUE, Agronomic Nitrogen Use Efficiency = yield (applied N) - yield (without N applied)/quantity of N applied

PNUE, Physiclogical Nitrogen Use Effidency = yield (applied N) -yield (without N)/N uptake (applied N)- N upteke (without N applied)

ANRE, Apparent Nitrogen Recovery Use Effidiency = N uptake (N applied) - N uptake (without N applied)/ quantity of N applied x 100

Low N Index = vyield of genotype A (Low N) x Ave. yield of all genotype (Low N)/ Yield genotype A (High N)x Ave. yield of all
genotype (High N)

NARDUUNUTNATEgAERTvasdlnaRE e s

Sofinnsanransuununaasugmans lngldsnadaussninneldfimutuannislidede
5189189110151 08 138 Value to Cost Ratio (VCR):A1HAININNT1 2 LaAII1TAIIUANAING
\ATEFANERS (Pevaiz et al., 2004) 31N snaaesiul 2562 wuin nsledelulasiaudnst 15 Alansu N
sols Tudnlnaidssdnitusgnuaneigiiuiiergniiug NSx042022 wag NSX112017 Tiuaneuuny
fuamaasugaans Taofian VCR winifu 281 wag 2.07 auddu Fanssudsfiinisugndnlnades
dniiug NSX042022 fien VCR winu 2,31 @sliuameuunuduaiunnisasmuuasldilsuniian

wawmaaaslulsinensns

msUgninnadesdnilagefainudundn Unaauilénaonggugn 600-900 fadums
(Fageria et al., 1997) mﬂmiﬂqﬂﬁﬁniwmLgmé’m‘imﬁuiﬁ 3 Tugquan U 2562 Yuil 30 wauwalAy
2562 wariiuiieriudl 24 fueieu 2562 U%mmﬁmumaamg]ﬂqﬂ wihiu 589.1 fiadiuns Bslsiiieana
sonaaigiulavednalnaiesde’ eswnlutiadoudiqguisu-nngia ifan1ieruiiadag Usina
idutesun uadlunuamaaedlsinumanslifiniglfinady liduininavaiiludiedidds
Wsiule waztasesnnen vlinandnvesiinaldsuaudemeduetiann uenaniidanunns
srUInvemuBUNIEYiiIlnaanggalulUasBnme Juilinismaaedullaanensns U 2562 deme

aquan U 2563 uas U 2564 (yaniugi 4)

wlamaaaeaudITenylsunsassa

wandnd 1 TnauEedn g

wandnvasdnlnadssdniinudu 15 wWoddud Tusisaniggugn wudt Sasinsldde
Lulpsiauvilinandatlnaunndnsiunisada nenislddelulngiaudns 10-10-5 Alan3uN-P,0s-K,0
foks Wmawﬁma?{w%m 1,139 uay 1,358 Alansusials muddu (Table 1.1.11) wazdilnavs 6 Wug
Tinandnuansnstunisadn Inewug CPess New linandniadogeqn 1,184 uaz 1,432 Alanfusiels
(Table 1.1.11)
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Table 1.1.11 Maize grain yield at 15% moisture content of late maturity hybrids under different
rate of nitrogen applied, Nakhon Sawan Field Crops Research Center, 2020-2021.

Nitrogen rate (kg N-P,0s-K;O per rai (A)

variety (B) yield (kg./rai), 2020 mean yield (kg./rai), 2021 mean (B)
0-10-5 10-10-5 (B) 0-10-5 10-10-5

NSX152016 1,005 1,036 1,020 d 1,202 1,322 1,262 b
NSX152067 1,071 1,201 1,136 ab 1,199 1,343 1,271 b
NSX152070 1,027 1,103 1,065 bcd 1,135 1,289 1,212 bc
NSX152097 1,023 1,175 1,099 bc 1,138 1,409 1,274 b
NS 3 1,011 1,062 1,036 cd 1,171 1,272 1,222 ¢
CP888 New 1,110 1,258 1,184 a 1,350 1,514 1,432 a

mean (A) 1,041 b 1,139 a 1,090 1,199 b 1,358 a 1,279

2020 : CV.(A) 1.9%, CV. (B) 6.29%, Ftest : A (P<0.01), B (P<0.01), Ax B (ns).
2021 : CV.(A) 128%, CV. (B) 6.6%, Ftest : A (P<0.05), B (P<0.05), AX B (ns).
Means followed by the same letter in columins and rows are not significantly different at (P<0.05) by DMRT.

Uszansamwnisldlulasiauvasdnlnauassviiamununiusissawlulnsious

Usgavsamnslilulnsauvesininadesdnitusgnuayeagiuiietsn Augnlunduiu
wiler-sumilendi a quiiseiivlsunsaissd gaugnT 2563 Wudn Frilwaisedn ifus NSX152007
fuszavsammsldlulasiuiiieairsnandngaiian lasnslatelulasiou 1 Alandu asnsaufismanan
I#ade 15.20 Alandu sesasun AU Wug CP888 New, NSX152067, NSX152070, uAsanssh 3 uay
NSX152016 #Use@nsarnnisholulagiay 14.80;:13.00, 7.60, 5.10, way 3.10 NlansSunanansa
lulasiau 1 Alansu aruda ey (Table 1.1.12) @ m3uggugn U 2564 wudn Wug NSX152097
Usgansnmnsldlulnsauiileaiamandngefianiuiiondu fe 27.10 Alanfunandnsielulnsiou 1
Alansu sosaaun loun WugCPsss New NSX152070 NSX152067 NSX152016 way UATAITIA 3
Uszansamnisldlulngiau 16,40 1540 14.40 12.00 uaz 10.10 AlanSunandnsslulnsiau 1 Alansy
AUEeU (Table 1.1.12)

dudiarumunuseaniwlulasiaus (Low N index) vasdnlnadssdnitusanuanoig.iv
Ao nn1smaaes T 2563 wudn rlwaidosdniug NSX152016 Sdvdenununiudenisuin
lulnsiaugsan 0.887 waziiug NSX152097 fardaiianuyumusenisvialulnsiausign 0.796 (Table
1.1.12) wazlul 2564 U3 Unlnaiuguasadssd 3 davtdanununuienisvinlulasiaugsan 0.759
uaziag NSX152097 flddvilanumuyusenisuinlulasiaudiign 0.666 (Table 1.1.12)
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Table 1.1.12 Nitrogen use efficiency of late maturity hybrid under different rate of nitrogen
applied at Nakhon Sawan Field Crops Research Center, 2020-2021.

yield (kg/rai) N uptake (kg/rai)

Variety 0 0 0 0 ANUE* PNUE* ANRE* Low N

) ) kg/ke N keg/kg N (%) Index*

Ke N/rai Keg N/rai Ke N/rai Ke N/rai

Year 2020
NSX152016 1,005 1,036 14.89 16.27 3.10 22.46 13.80 0.887
NSX152067 1,071 1,201 12.13 14.78 13.00 48.98 26.54 0.816
NSX152070 1,027 1,103 12.41 16.66 7.60 17.90 42.46 0.852
NSX152097 1,023 1,175 12.68 15.34 15.20 57.14 26.60 0.796
NS 3 1,011 1,062 11.61 14.20 5.10 19.66 25.94 0.871
CP888 New 1,110 1,258 12.16 16.57 14.80 33.56 44.10 0.807
year 2021
NSX152016 1,202 1,322 23.90 27.83 12.00 30.51 39.33 0.749
NSX152067 1,199 1,343 24.13 30.19 14.40 23.77 60.59 0.736
NSX152070 1,135 1,289 28.14 31.27 15.40 49.31 31.23 0.726
NSX152097 1,138 1,409 24.28 29.99 27.10 47.48 57.08 0.666
NS 3 1,171 1,272 26.16 32.31 10.10 16.43 61.49 0.759
CP888 New 1,350 1,514 26.47 29.94 16.40 47.21 34.74 0.735

ANUE, Agronomic Nitrogen Use Efficiency = yield (applied N) - yield (without N applied)/quantity of N applied

PNUE, Physiclogical Nittogen Use Effidency = yield (applied N) -yield (without N)/N uptake (pplied N)- N uptake (without N applied)

ANRE, Apparent Nitrogen Recovery Use Efficiency = N uptake (N applied) - N uptake (without N applied) quantity of N applied x 100

Low N Index = yield of genotype A (Low N) x Ave. yield of all genatype (Low N)/ Yield genotype A (High N)x Ave. yield of all
genotype (High N)

KanDULNINALATEgAEaTvasd TR ada s

Fofinnsamanauununsiasusaans lagldsasdnsevinmeldfifintuannslilese
5189183101159 08 38 Value to Cost Ratio (VCR) a18A1110AT1 2 LandI1dAUANAINTS
\ATEFANERS (Pevaiz et al., 2004) 3nn1snaaedlul 2563 wui1 nslddelulasiaudnsn 10 Alansu N
siols ludnlnadssdadiudgnnanoig fiuifisagnaius NSX152097 uay CP888 New likanauuny
fuAmaasugmans Iolien VCR wihty 2.07 wag 2.02 auddu Sanssndsiiinisugndnlnades
Fniug NSX152097.811 VCR windu 2.07 nunsanuindeasulddelulasiau 1 uvin 9zl
NaREULYY 2.07 U Bslinanauunuduauinisasuuagldilsnniian dalud 2564 wuin msld
Jelulasiaudnsn 10 Alandu N deld Tudnlnadesdaiiug NSX152070 NSX152097 waz CP88S
New T#nansuunuAnAmaaswgmans lnsdld1 VCR agszning 2.10 s 3.70 Fanssudsifinisugn
F1lnadesdnifug NSX152097 (VCR wihiu 3.70) Winameuunuduauimsamuuagldilsinniian
LUy

wlawmaaaslulsinensns

wakAnt 1 TnaEeeEn

nanAnd 1 InAEesdn iiautu 15 Weddud wudt Snsmslidelulasauilinandaues
Frilwaunnsneiuneadn Tnenslielulasiauisng 5-10-5 Alan3u N-P,0s-K.0 sels lrinananiads
asan 1,025 Alansuseld uazdlnasis 6 Wug Tinandaliunnsneiunisadd uddiilnawus crass
New ﬁLLuaIﬁmiﬁwaw§MLa§8qqq® 1,029 Alansusiols (Table 1.1.13)
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Table 1.1.13 Maize grain yield at 15% moisture content of late maturity hybrids under different
rate of nitrogen applied at farmer field, Nakhon Sawan, 2021.

Nitrogen rate (kg N-P,0s5-K;0O per rai (A)

variety (B) Yield (kg./rai) mean
0-10-5 5-10-5 G))

NSX042022 984 1,038 1,011
NSX102005 9T7 1,009 993
NSX112013 939 1,000 970
NSX112017 943 1,032 988
NS 3 931 1,002 967

CP888 New 989 1,069 1,029
mean (A) 961 b 1,025 a 993

CV. (A 284%, CV. (B) 139%, Ftest : A(P<0.05), B(ns) Ax B (ns).
Means followed by the same letter in columins and rows are not significantty different at (P<0.05) by DMRT.

Uszansawnsldlulasiuvasdininauasduiamununiusssawlulpsiaud

Usgansamnsldlulnsauvesdninafesdniiusgnuanoigfiuiieasn dAdgnlunguiu
wilen-fumienddn o waunuasng wmindh Smfnuasaissd naugnd.2s6a wui dnlnadss
dndwug Nsx152097 fUszansamnnsldlulasauiieaiawandnginan lnonslddelulnsiou 1
Alandy anunsafiunandnldiade 17.80 Alandy sesad loud Wug CP888 New, UATAITIA 3,
NSX 152070, NSX152016 way NSX152067 dusgdnsainnastalulasiau 16.00, 14.20, 12.20, 10.80
wag 6.40 Alansunandssolulasiau 1 Alandu auddu (Table 1.1.14)

Frfinnumumusteanwlulnsiousi (Low Nindex) vastmlnadssdn ifusgnuavengiiuiie)
617 InNInAaes wuth drlnaiesdn Tiug NSX152067 ffvdanunumusenisuialulasnaugegn
0.908 wawiiug NSX152097 flendviieumuniusenisuialulasiausian 0.857 (Table 1.1.14)
Table 1.1.14 Nitrogen use efficiency of late maturity hybrid under different rate of nitrogen

applied at farmer field, Nakhon Sawan, 2021.

yield (kg/rai) N uptake (kg/rai)
) ANUE* PNUE* ANRE* Low N
variety 0 5 0
) . )  ke/kg N kg/kg N (%) Index*
Kg N/rai Kg N/rai Kg N/rai Kg N/rai

NSX152016 984 1,038 14.39 15.75 10.80 39.71 13.60 0.889
NSX152067 977 1,009 10.26 12.68 6.40 13.23 24.19 0.908
NSX152070 939 1,000 10.31 16.55 12.20 9.77 62.43 0.880
NSX152097 943 1,032 9.98 12.81 17.80 31.49 28.26 0.857
NS 3 931 1,002 11.10 14.87 14.20 18.81 37.74 0.871
CP888 New 989 1,069 9.82 16.46 16.00 12.06 66.36 0.867

ANUE, Agronomic Nitrogen Use Efficiency = yield (applied N) - yield (without N applied)/quantity of N applied

PNUE, Physiclogical Nittogen Use Effidency = yield (applied N) -yield (without N)/N uptake (pplied N)- N uptake (without N applied)

ANRE, Apparent Nitrogen Recovery Use Effidency = N uptake (N applied) - N uptake (without N applied)/ quantity of N applied x 100

Low N Index = yield of genotype A (Low N) x Ave. vield of all genotype (Low N)/ Yield genotype A (High N)x Ave. yield of all
genotype (High N)

KARDULNUTNLATEgAaRTvasdalnaRe sda s

Sofinnsannansuununiaasusaans lngldsnadnseninmeldfdimutuannislidede
5189189111151 J8 138 Value to Cost Ratio (VCR) 913A1111N91 2 LandI1dAI1UANAINY
\A¥gA1ans (Pevaiz et al., 2004) a1nnsnaaedtudl 2564 wuin mslddelulnsiaudnst 5 Alansu N
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sols Tudnalnadesdninuggnuaneieiuifeaeniiug NSX152097 wag CP888 new Mikanauuny
AUAIMIBATYEANERT Laedla1 VCR windu 2.43 wag 2.18 Zanssuisniinsugndnilnaiiesdninug
NSX152097 liinameuuwnuAuAinisamuiaglailsinian

1.2 Anwnsmavauaseislulnsauvasdnnaissdadwug NSX042022 Tunga
Auwmille-Trumileddian Jamiauasalssd
Haudn N1snauauasrialelulnsiay uaznanauLNUNILATEANENS

drlwadssdniiug NSX042022 Augnlunlamaassluguiitealiunsarssd O 2559 14
wandnuanaefuiifodifyds Weldelulasauludasfidetu mslddelulasiouludng 20-10-15
Alan3u N-P,0s-K,0 siols (dlelulasiau 1.0 wirvesiuuzihnmailaszsiau) Wnandnadogsan
1,003 Alansusials mudiu wiliwnnsainnslddelulasiauludng 10-10-15 30-10-15 wag 40-
10-15 Alansu N-P,0s-K0 sials (lddelulnsiau 0.5, 1.5 uag 2.0 m1vesAuuzdInIuaAIdns1eiau)
(Table 1.2.1) #ug NSX042022 sevauassetelulasinulunmslvinandnlfgeandisns 20 Alansu N sie
13 (Figure 1.2.1) wonaniigawuauumnistuegisditoddguessnnnmslivshlanaudeuiuunms
avaululasiausluiiy lnemslddelulasiauludns 40 Alansu N dels Tntsagauveslulasiausiy
Tufigggn 4.97 wWosiwud ldunnsrsannisltdlelulnsauludng 10, 20.4az 30 Alansu N sels
(Table 1.2.3) nanauWNUNIBATEFAERSIINNSITJelulnsuInTINana ULILAINN1TAIUNITLY
{Jo dmfudninadednd wus NSX042022 wud1 msldlesngn 10-10-15 Alan3u N-P,0s-K,0 slels
TinanaULNUANAILANITaW (Table 1.2.5) wlamaaaslulsinensns wuirdnsnislddelulasiauiy
Tinandndinuunnsnafuegeiidodfgyds nslidglulasiaulvnananuinninnslilads msldde
8131 40-10-15 Alanu N-P,0s-K0 sials (ddelulngian 2.0 wivesiuugdnuadiasieiau)
nanARLAugean 729 Alansusiels usliuandiaainnislielulasiaulusng 10-10-15, 20-10-15 uaz
30-10-15 Alan3u N-P,0s-K0 sials (alelulasiau 0.5 1.0 uaz 1.5 Wuasdbusineunszia)
(Table 1.2.1) agifuindnilnadesdndiiug NSX042022 fnsmevaussietslulnsaulunislnananld
guaniidns 40 Alansu N sigls (Figure 1.2.1) uondnismuauumnanafusgaiideddyessnm
nsltdelulasauseusinunisasaululasiausiuluiy nslddelulasiauludns 30 Alansu N sels
fivsuunisazanveslulasiausanluiivasan 4.42 Wes@ud luusndrsainnslddelulasiauludng
10, 20 waz 40 Alan3y N pals(Table 1.2.4) nanauununaasygamansanmsidlelulasiauingsy
HanouWnuIINAIsasnunsiide nuinnisladednsn 10-10-15 Alansu N-P,Os-KO sals v
mamauLmuﬁummmﬁamumaﬁqm (Table 1.2.5)

Frlwaidesdn iug NSx0a2022 fugnluutamaassluguéidoivlsunsaissd T 2560 nu
Anuuandsiuegiituddnsvesdnnnisladelulasiaudenslinanan nslitelulnsiausng 30-
10-5 Alan¥u N-P,0s-K,0 sinls lsinandniadogegn 1,192 Alanfusels usliunns1ainnisléie
Tulnsiauludng 15-10-5 way 22.5-10-5 Alanda N-P,0s-K,0 fals (Table 1.2.2) agwfiuindnlnaiios
dndvtug NSX042022 finnsnevaussielelulasiavulunslinandnls gagaiisnst 30 Alansu N sels
(Figure 1.2.2) uaﬂ%WﬂﬁﬁqWUﬂaﬂmLmﬂsmﬁ’uasmﬁiﬂﬁﬁﬁyfumé’mwm{lsi’f{jEJluImLﬁmsiaU%mmmi
avaululasiausluiiy mslddelulasiauludng 30 Alandu N sels TUsuumsazauvadlulasiau
suludiwasan 4.71 wWesdud Liuwansaannstilelulasiauludng 7.5, 15 waz 22.5 Alansu N s
13 (Table 1.2.)
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namBULUBATYgMansannsTielulasudmiutrinaEedng Wug NSX042022 91
MATgiNanauLLaINMIanuNsIHls wuin msladeilinaneuunuduauninisamu Aofisnsn
7.5-10-5 Alansu N-P,0s-K0 sials (Table 1.2.6) n1sUgnlulsinuasns wudn seaudnsinisldde
lulasiaulvinandn unnsrstusgrsiifoddgds mslidelulasauludng 30-10-5 Alan3u N-P,0s-K0
sols (atelulasiau 2.0 whvesiuuzihmuainszii) Tnananadegan 1,236 Alansusiols 3
Ldwnnsinaainnisledelulasnuludng 15-10-5 wag 22.5-10-5 Alansu N-P,0sK,0 sials (lddey
Tulnsiau 1.0 uay 1.5 wihwesruwuzinuenszinw) (Table 1.2.2) azwulainnistdlelulasiauly
§n31 30-10-5 Alanfu N-P,0sK,0 dals Meluanimulamaassaudidofivliuasanssed uagluls
inwnsns Winandniedogaan 1,192 uag 1,236 Alanfusiols mudfu aenadesiy g3l uazame
(2560) laseamudn Tuanimnsugnluggiuny Wudgnuausieu NSX042022 Hiafiasainnislinandnd
novausonasy anmuinden ledaiiaue tnelvinanan 1,169 Alanusels uazandoyanandnas
dudndnlnadesdniiug NSX042022 fimanouauasedslulasiaulumslinandnldgagaiisns 30
Alansu N dlald (Figure 1.2.2) wenanildmuia snsmsladelulanaunnsedy fnsazauvosiun
lulpstausiuvesdnlnadssdn Tgnuausiug NSX042022 laiuansnefunnsadn TnefintsasanesuTna
lulmsiausau waswindu 4.05 Wedldud (Table 1.2.4) dvSunansuuyuimuAsygmaniainnsldde
ulasiudmdudnlnadssdnd Wug NSX042022 annsiiaszsinanatuntanmsasmunslide
wululsinunsns Welddelusngn 15-10-5 Alandu N- N-P,0s-K0 rals TinameuunududLinig
amumﬂ‘ﬁq@ (Table 1.2.6)

Table 1.2.1 Mean grain yield of maize NSX042022 to nitrogen fertilizer at Nakhon
Sawan Field Crops Research Center (NSFCRC) and farmer field in late

rainy season 2016.

Fertilizer applied Grain yield at 15 % moisture content
(kg N-P,05-K;O/rai) (kg/rai)
NSFCRC Farmer Field

0-10-15 707 b 471 b
10-10-15 938 a 637 a
20-10-15 1,003 a 676 a
30-10-15 932 a 713 a
40-10-15 986 a 729 a
Mean 913 645
CV.(%) 8.44 10.51

Means followed by a common letter are not significantly different at 5% probability level by DMRT
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Table 1.2.2 Mean grain yield of maize NSX042022 to nitrogen fertilizer at Nakhon
Sawan Field Crops Research Center (NSFCRC) and farmer field in late

rainy season 2017.

Fertilizer applied Grain yield at 15 % moisture content
(kg N-P20s-KoO/rai) (kg/rai)
NSFCRC Farmer Field

0-10-15 323 ¢ 616 b
10-10-15 761 b 847 b
20-10-15 1,010 ab 1,170 a
30-10-15 1,068 ab 1,150 a
40-10-15 1,192 a 1,236 a
Mean 871 1,004
CV.(%) 24.54 16.40

Means followed by a common letter are not significantly different at 5% probability level by DMRT

Table 1.2.3 Nitrogen content in plant parts under various rates of nitrogen applied for
maize variety NSX042022 in 2016.

Fertilizer Nitrogen content (Total-N.(%))
applied NSFCRC Farmer Field
(kg N-P205- ' v : i
K0/ Stover Cob Grain Total Stover Cob Grain Total
0-10-15 2.09 0.49 1.05 3.63Db 1.96 0.53 1.17 3.66 b
10-10-15 2.45 0.54 1.31 4.29 a 222 0.59 1.19 4.00 ab
20-10-15 2.54 0.53 1.52 4.58 a 2.44 0.56 1.30 4.30 a
30-10-15 2.59 0.47 1.54 4.60 a 2.43 0.61 1.39 4.42 a
40-10-15 2.90 0.49 1.58 497 a 2.42 0.61 1.37 441 a
Mean 2.51 0.50 1.40 4.42 2.29 0.58 1.28 4.16
C.V.(%) - - - 7.80 - - - 6.26

YMeans followed by a common letter are not significantly different at 5% probability level by DMRT

Table 1.2.4 Nitrogen content in plant parts under various rate of nitrogen applied for
maize variety NSX042022 in 2017.

Fertilizer Nitrogen content (Total N (%))
applied NSFCRC Farmer Field
(kg N-P20s- ) Y . y
. Stover Cob Grain Total Stover Cob Grain Total
K:O/rai)
0-10-5 1.92 0.49 1.14 355Db 2.10 0.46 1.03 3.59
7.5-10-5 2.47 0.43 1.47 4.37a 2.31 0.45 1.24 4.00
15-10-5 2.31 0.53 1.57 441 a 2.46 0.47 1.40 4.33
22.5-10-5 2.48 0.53 1.55 4.56 a 223 0.45 1.21 3.89
30-10-5 2.66 0.49 1.56 4.71 a 2.52 0.47 1.47 4.45
Mean 2.37 0.50 1.46 4.32 2.32 0.46 1.27 4.05
C.V.(%) - - - 7.70 - - - 7.81

YMeans followed by a common letter are not significantly different at 5% probability level by DMRT
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Table 1.2.5 Economic return analysis of nitrogen fertilizer application for maize
variety NSX042022 in 2016.

Fertilizer applied Grain Increase Gross Expenditure
(kg N-P205-K;O/rai) yield Yield returns on fertilize Net return VR
(kg/rai) (%) (baht/rai) (baht/rai) (baht/rai)

NSFCRC
0-10-15 707 - - - - -
10-10-15 938 32.7 1,694 390 1,304 33
20-10-15 1,003 42.0 2,174 781 1,393 1.8
30-10-15 932 31.9 1,653 1,171 482 0.4
40-10-15 987 39.6 2,051 1,562 489 0.3

Farmer Field

0-10-15 471 - - - - -
10-10-15 637 35.2 1,217 390 826 2.1
20-10-15 676 43.4 1,499 781 718 0.9
30-10-15 713 51.2 1,769 1,171 598 0.5
40-10-15 729 54.6 1,886 1,562 324 0.2

Fertilizers price: 21-0-0 (39 baht/kg N) 0-46-0 (57 baht/kg P,Os) and 0-0-60.(29 baht/kg K;0)
Yield price: 7.3 baht/kg

Table 1.2.6 Economic return analysis of nitrogen fertilizer application for maize
variety NSX042022 in 2017.

Fertilizer applied Grain Increase Gross Expenditure Net VCR
(kg N-P,05-K,O/rai) yield Yield returns on fertilize return
(kg/rai) (%) (baht/rai) (baht/rai) (baht/rai)
NSFCRC
0-10-5 323 - - - - -
7.5-10-5 761 135.5 2,672 254 2,418 9.5
15-10-5 1,010 2124 4,188 507 3,681 7.3
22.5-10-5 1,068 230.5 4,545 761 3,784 5.0
30-10-5 1,193 268.9 5,302 1,014 4,288 4.2

Farmer Field

0-10-5 616 - - - - -
7.5-10-5 847 37.4 1,408 254 1,154 4.6
15-10-5 1,170 89.8 3,375 507 2,868 5.7
22.5-10-5 1,150 86.5 3,253 761 2,492 33
30-10-5 1,236 100.5 3,777 1,014 2,763 2.7

Fertilizers price: 21-0-0 (34 baht/kg N) 0-46-0 (57 baht/kg P2Os) and 0-0-60 (27 baht/kg K;O)
Yield price: 6.1 baht/kg
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Figure 1.2.1 Response of maize NSX042022 to nitrogen fertilizer in 2016
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Figure 1.2.2 Response of maize NSX042022 to nitrogen fertilizer in 2017.

o

1.3 AnwinisnavavesdatelulnsiauvasdinTnafsednfiug NSX042022 Tundu Aumiea-sau
wilgduas JamdauaTsvdun

wanAntalnaRedn T Ussdnsamnisldlulasau uakanauunumaasegians

1) lsinwasnssvatinsesne duneuindes Jwmdauassvdun geuant 2559

nsldtelulnsaudnsine Tunmsudnd1nlnadosdn iug NSX042022 Tufumisyaduiin
Y04 lfinunsns duatainszne sunetintes Samdnuasswdnn JadufuiifiuiunadundeTngge livi
Tnandnwansneiuneads nsldlddelulasiau (0-5-10 Alansu N-P,0s-K,0 sials) Mslddelulasiau
8951 0.5 11 (5-5-10 Alanu N-P,0s-K,0 els) 1 111 (10-5-10 AlanFu N-P,0s-K;0 slals) 1.5 i
(15-5-10 Alan5u N-P,0s-K,0 #iols) wag 2 nanuAwieinvadainsieyiau (20-5-10 Alansy N-P,Os-
K0 sils) Winandniads 918 Alansusels (Table 1.3.1)

UsrAnsnmnsldlulnsiouvesimlnaissdn iius NSX042022 fugnlugaRumnien-srumie:
aung Tulsinunsns suadeanseng 81LneUnNTee JRITAUATINVALN Lﬁ@l@iﬂ&lﬂmwuﬁmw 5, 10, 15
waw 20 Alanfu N dels Tszandninuandn fusnsnstu #al -3.60 8.50 1.67 waz -0.15 Alanfu
nandnsionlansululasiau aruaidu aziuladn naslddelulnsiaudnsn 10 Alansu N dels &
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Uszansnmlumsifiamandauinniinslidelulanauludnsmdu q lnensladelulasiou 1 Alandu
aunsniiunananinlnadesdnfldiade 850 Alantu

nanoULUINATYgAansyastiTnadsdn iiug NSX042022 fiugnlugaRumied-sou
wileaduns Tulsinuasns shuafinsenz Suneuntes Yeriauarsdan gqugnt 2559 (Table 1.3.1)
mislddoinfidutladondniiddylumaiunandnvosdiinadodnd uiddnmsasfansaniinislie
9131 LIANAITUNITAIUAITILABIATISININANBURNUNILATYTANERTU03NT5UTN AR lng
wui1 nsnsnslatelulnsauiisnsising q Wnaneuwnunisiasegaansfisan VCR toonin 2 uans
Tt msdgndninadesdnilunguiumie-sundndundulsinuans suatnseme sunetn
Y03 fanfaunssndun msldliladelulanau Wuitnsfiaunsobluldlunsdadninadssdniie
andununslidelulasiau wagldnandnividuaiunisamu

l5inunsns duavumsy snelinges Sminuassvdun gauand 2559

nslitelulnsiaudnsiine Tunmsnand1alnadosdn iiug NSX042022 Tufumisyaduun
P04 5inunIns duavuamss suneUintes Smiauassvdin SudufuiiviinadundsTaguiunans
Livilinandauanssiunieada nislilddelulasiau (0-10-10 Alansu N-P,0sK,0 #als) n1sldde
Lulpstaudng 0.5 w1 (7.5-10-10 Alandu N-P,0s-K,0 sials) 1 w1 (15-10-10 Alansu N-P,0s-K,O #io
19) 1.5 i1 (22.5-10-10 Alansu N-P,0s-K,0 fals) wae 2 winmuakugdIveef1Ims1zsiau (30-10-10
Alan3u N-P,0s-K,0 siels) Tinandniade 1,044 Alansusiols (Table 1.3.2)

Usgandannislalulnsiauvesdnlnaifosdniug NSX042022 Augnlugeiumisn-au
wilenduas Tulsinumsns duavumss suneuindes dmiauasvdin delddelulasiausas 7.5 15
225 way 30 Alanfu N sels IuseAndamuanda dunnsiafu il -10.00 4.80 333 uaz 0.83
Alansunandssoflansululasiau muaau azdiuldi mslddelulasiaudng 15 Alansu N sels 3
Uszansawlunsifiusandauinniinslddglulasiaulusnidug Tnenslddelulasou 1 Alandu
anunsodiunanandlnaiesdndldiaie 480 Alansu

AR UL LATYgAansTastialnaAsedn TR g NSX042022 ugnlugafumiden-3au
wilenduns Tulsinuasns duaruimse sneUintes Smiauassvdun nssisnslddelulasiaud
§a519199 WinaneuunumMuAsYgAaniailan VCR desnin 2 wandliiifiuin msldlaldaelulnsiou
HudsmsflamsmilUlflunisadadninaidssdnideansumunislidelulngau uasldnandndied
AuAUNITAU (Table 1.3.2)

ISinwmsns Muanuesa vy suneuinges Jawmiauassvdin gauant 2560

nsldllulnaioudngsing q Tumawdndlnadosdn g NSX042022 Tufumiegafulin
P04 l5inunans duavuesamste sunentes daminuassednn Juduiuifivsnadunieingm
nslddelulasiaudnsidie vilinandn unndsdiunieadd nislddelulasiau 0.5 win (10-10-10
Alansu N-P,0s-K,0 #ials) 1 111 (20-10-10 Alansu N-P,Os-K,0 ials) 1.5 111 (30-10-10 Alansu N-
P,0s-K,0 #1813) wag 2 i (40-10-10 Alandu N-P,0s-K,0 fiold) muaiiiasizsinu linandaiade 691
807 846 way 922 Alansusiels Fsgeninislaladelulngiau (0-5-10 Alandu N-P,0s-K,0 siels) Alvina
Win 250 Alanusiels (Table 1.3.3)

UsyAvsnmnisldlulasiauresdninadesdn g Nsx0a2022 ugnlufunier-siumiedd
uns l5inunsns duavuesavine sunelintdes Saminuassvdin Welddelulasiaudng 10 20 30
uay 40 Alandu N deld TiseAnsninmanan Auansistu §ail 44.10 8.50 19.87 uaz 16.80 Alaniu
nandndonlansululasou mudaidu nslddelulasiaudns 10 Alansu N dols duszansninlunis
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dinnananunninslidelulanaulusndu 9 laensladolulasiou 1 Alandu awisoifiunandn
Flwadesdnldiade 44.10 Alandy

HAREULVLYNALATgANanSTasinTnaResdn LS NSX042022 TignluAumilen-frumiend
w9 wUamnadlsinunsng duanuesaInsty eneUintes Samiauasswdun nssuisnisldle
lulnsiauiisnsiding 4 Iinaneuwnumaasgmansfisien VCR fosndt 2 wansliiiudn msldlaldde
lulpsiau WWuiBnsfiaunsad g lumsndsdninadsdn i foanduyunislddelulnano warldua
wARTiuTduATuATasU (Table 1.3.3)

4) wUamMAaRIRUEITYRATTAUINITINYATUATIIVALT FuaaInTIv17 sunofiin Yamin

UATTIVANT 0UanT 2560

nsldtelulasaudngdng q lunissdadrinadesda g NSX042022 lufumiagaiulin
Y91 ulamaassquiitouasiauinisinunsuassedun JadufuifvinadurieTngan viliuands
wanaeiunieads naslddelulasiau 0.5 w1 (10-5-10 Alansu N-P,0s-K0 sials) 1 11 (20-5-10
Alan3u N-P,0s-Ko0 sials) 1.5 111 (30-5-10 Alansu N-P,05-K;0 sials) wag 2 11 (40-5-10 Alandu N-
P,0s-K,0 siels) muAdinsevisu Tinandniade 609 857 748 waz 870 Alansusiols Faganinnislulld
{elulnsiau (0-5-10 Alansu N-P,0s-K,0 sials) Alvinandn 261 Alansusials (Table 1.3.4)

Usravdnmnsldlulnainuvesdnnadosdnitug NSx0a2022 ivgalufiumier-sumiled
uns ulasmnaeaguiifeuasiauinisinnsuasidin suamathenn Sunedfn daminuassivdun
dleladelulasiaudng 10 20 30 uay 40 Alandu N dels WseAvBawwanan Aunnsaiu fail 34.80
29.80 6.23 15.23 Alansuwandnsoflansululasiou auaidu azmiuladn nslddelulasiaudng 10
Alandu N dels TuseAnsawlumsifiumandnuinidimslidelulnsaulusnidug lnenisldde
lulpsiau 1 Alandu asnsodfiunandndrinaisdnfldiade 34.80 Alandy

namULUAsYgAaRSyosd I InALABsdR LS NSX042022 Agnlufumin-fauwmiend
und ulaamnaesgudifounsinumanensunsvin suaainthun sunedfn daminuassedin
nssuAsmslddelulnsauiisnseing q Winansuununaasygmansiian VCR toonin 2 waasliidiu
11 msldldladelulenay Judinsiianansoluldluniswdadninadesdniifieandununislée
lulasiau uazldnananfivquariumsasu (Table 1.3.4)
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Table 1.3.1 Yield of maize variety NSX042002 and economic return analysis of
nitrogen fertilizer applied on clay to clay loam soil at Wangkrata

District, Pakchong Nakhon Ratchasima Province, crop season 2016.

Fertilizer applied Grain yield Increase  Increase income Increase cost ~ VCR

(kg N-P,05-K,0 rai”™) (kg rai’™) grain yield (baht rai’™) (baht rai™)
(kg rai™)

0-5-10 900
5-5-10 882 -18 -109.26 164.50 -0.66
10-5-10 985 85 515.95 329.00 1.57
15-5-10 925 25 151.75 493.50 0.31
20-5-10 897 -3 -18.21 678.00 -0.03
Mean 918
CV. (%) 12.2

Means followed by the same letter in columns are not significantly different at (P<0.05) by DMRT
Fertilizers price: 21-0-0 (32.9 baht/kg N)
Yield price: 6.07 baht/kg

Table 1.3.2 Yield of maize variety NSX042002 and economic return analysis of
nitrogen fertilizer application on clay to clay loam soil.at Kanongpra

District, Pakchong Nakhon Ratchasima Province, crop season 2016.

Fertilizer applied  Grain yield Increase grain Increase income™ Increase VCR

(kg N-P,05-K,0 rai”™) (kg rai™) yield (baht rai) cost
(kg rai™") (baht rai™)

0-10-10 1,055
7.5-10-10 980 -75 -455.25 246.75 -1.84
15-10-10 1,127 72 437.04 493.50 0.89
22.5-10-10 980 -75 -455.25 740.25 -0.61
30-10-10 1,080 25 151.75 987.00 0.15
Mean 1,044
CV. (%) 10.9

Means followed by the'same letter in columns are not significantly different at (P<0.05) by DMRT
Fertilizers price: 21-0-0.(32.9 baht/kg N)
Yield price: 6.07 baht/kg
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Table 1.3.3 Yield of maize variety NSX042002 and economic return analysis of
nitrogen fertilizer application on clay to clay loam soil at Nongsarai

District, Pakchong Nakhon Ratchasima Province, crop season 2017.

Fertilizer applied Grain yield Increase  Increase income  Increase VCR

(kg N-P205-K,0 rai’ (kg rai™) grain yield (baht rai™) cost
(kg rai™) (baht rai’™)

0-10-10 250 ¢
10-10-10 691 b 441 3,748.50 329.00 11.39
20-10-10 807 ab 557 4,734.50 658.00 7.20
30-10-10 846 ab 596 5,066.00 987.00 5.13
40-10-10 922 a 672 5,712.00 1,356.00 4.21
Mean 703
CV. (%) 15.6

Means followed by the same letter in columns are not significantly different at (P<0.05) by DMRT
Fertilizers price: 21-0-0 (32.9 baht/kg N)
Yield price: 8.50 baht/kg

Table 1.3.4 Yield of maize variety NSX042002 and economic return analysis of
nitrogen fertilizer application on clay to clay loam soil at Nakhon

Ratchasima Research and Development Center, crop season 2017.

Fertilizer applied  Grain yield Increase grain  Increase.income  Increase VCR

(kg N-P20s-K,0 rai” (kg rai™") yield (baht rai™) cost
(kg rai™) (baht rai™)

0-5-10 261 c
10-5-10 609 b 348 2,958 329 8.99
20-5-10 857 a 596 5,066 658 7.70
30-5-10 748 ab as7 4,140 987 4.19
40-5-10 870 a 609 5,177 1316 3.93
Mean 669
CV. (%) 16.0

Means followed by the same letter in columns are not significantly different at (P<0.05) by DMRT
Fertilizers price: 21-0-0 (32.9 baht/kg N)
Yield price: 8.50 baht/kg

4

1.5 Anwinsnavauassalelulnsiauvasdirlnafesdndnug NSX042022 Tungu
Ausumilenvunse-srudunssuts Jamingiiesiil

HandnLasnInaUauaialylulasiay

Frlnaidesdniiug NSX042022 fiugnlufusrunseunseutl Tuulaunsmsns T 2559
novauswionslHelulnsiaunuatinseiau Tinandngsiian 1,530 Alansusiels (Figure 1.5.1) uaz
dleladelulasaudivtuassilinandmfintunalde Taonslddellasawiu 2 whwess Aesed
Aulsinandngedign 1,630 Alansudels shlinandnidintuanldldadelulnsaudosas 16-17 (Table
1.5.1) Vatlidloanyiainade N agvlinandnanas uagiinuuenssiumead iesanidednnlnawa
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lulpsiunelasululasiauldiismeuianudeinisasinliniseenaendigiaznisesnaen lmudias
dwmansgnusienisliinandn (Banzinger et al., 2000) Fwu1eAud1 §a51 N fwansstuiinadenands
vosdnlnaiiosdniiug NSX042022 fivgrluutannuasns welnyss wnsdu thulndves suanans
Ap9uNe Suneaiensunl Smingisd druudasatiust wumEiss ndunuth $1lnedesdeiiug
NSX042022 mevausssionislislulasiaumuaiinsgiulinandngsiian 944 Alandusiels (Figure
1.5.2) vlvmandmfinduannlalaelulasaudosay 737-1,161 winlddslulasauistuasilinande
anasmullusng wazideanuTinadslulasauasilinandnanaduiu Savmneanui saslulasiau
funnsnsfuiinasenandnvestlnaissdniug NSX042022 fiugnluutannunsnsunsaiiust i
9w Tilwdnes suanalsansuna Suneainsersual Smingiesd U 2560 (Table 1.5.1)

Flnaiesdnifug NSX042022 figrlufusiunsrevunsontls uasaudifouasinunis
inunseviesndl U 2559 wui1 nevaussienislidelulasioumudinsizsinulinandngeian 1,744
Alansusold (Figure 1.5.1) vilfnandafinduainlilddelulnsauionas 6-22 (Table 1.5.1) @
e Salulnsnuiiuandsiuldfinadonaninvastlnadesdaftus Nsx042022 fiugnlu
wUadifevesguiideuasinuinisinenseviostil uazdamudn Iwiuindels ladianuunnseiuniuly
e windususelsazuansiuneadfiniu U 2560 ndunuiimeudiesenisiidalulasiau 1.5
whsumﬁ'ﬁmiwzﬁﬁuﬁ”’aé’ﬂﬁwawamgqﬁqﬂ 1,453 Alansumals (Figure 1,5.2) vilvrandaintudiodioy
fumshilddelulnsiauiosas 75-88 uazdamuanAafiuniaia devmieauin snslulnsiaud
uanAnsfuiinadonandnvesdinlnaidsadnifug NSX042022 Avgnluuvasdidovesguditouas
Wansinwaserestd wazdmuin Suuilindels uazdauiudusiolsgaiiganailuse uagiiau
WANAAUN9ERR (Table 1.5.1)

Table 1.5.1 Yield of maize varieties NSX042022 at UARDC and farmer field, 2016-2017
Nitrogen rate Yield of Farmer field Increase Yield Yield of UARDC Increase Yield

(kg N/rai) (kg/rai) (%) field (kg/rai) (%)
2016
0 1,338.¢ - 1,492 .
10 1,421 bc -0.3 1,488 6.2
20 1,530 ab 16.9 1,744 14.4
30 1,584 a 16.1 1,732 18.4
40 1,630 a 9.3 1,631 219
2017
0 75d - 450 d .
10 454 ¢ 506 791 c 75.7
20 944 a 1,161 1,144 b 87.7
30 787 ab 953 1,453 a 87.7
40 626 bc 737 1,346 ab 61.6

Notes: Means followed by the same letter in columns and rows are not significantly different at (P<0.05) by DMRT
Uszdvsammisldsnamislulasauvesdalnafesdadwug NSX042022
nsUsgliulsganinmmsidlulasaulude anansausudiulaain YsednSamnisadawanan
(Agronomic efficiency) n3eUs¥anTnMNIHER (yield efficiency) Usednsnmnisgaldsineinisain
J& (Apparent recovery efficiency) uazUseansninnisasiamananideasse (Physiological efficiency)
T 2559 wui1 dnlneissdndiug NSX042022 Tuutannuasns Susydvsnmmsldlulasaudieatn
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NaNAngean 9.6 Alandunanansoilansululasiou Welddelulnsiauludns 20 Alansululasiausiels
wiodasmuAinTzRRY warszansammslidelulasauazanasdeldlelulasiauiuiy daw
Tnnaivgnluntameaeswesgudidouasiamnnsinunsgiiosiil Sussansamnisldlulasaude
aamanangaan 12.6 Alansunandnsedlansululnsiou Weldlelulasiauludng 20 Alansululnsiay
siols (Table 1.5.2) GsawiuldindnTnadosdniiug NSX042022 Fgnlunasinunsnsiivszansnm
mslflulanaudininiiugnlusiameassquéifouasimuinisineasgiivstil diidesannugnaia
q@maﬂﬂﬁl@iﬁmﬂﬁﬁ;ﬂLﬁ"%ﬂumw"iﬂqmsJuﬁyw'N A9NAABINUNIINAADIVBY Pioneer (2018) Tuann
UnAfiuszavsnmmsldlulasaugeniues 2dauazan (2560) Weiinisliiniasudiusyavsnmnisld
lulnsaugeduinhliananifiuiy

Table 1.5.2 Nitrogen use efficiency for maize variety NSX042022 at UARDC and farmer field,
2016

Nitrogen rate Grain yield Grain N N uptake ANUE APNUE ANRE
(kg N/rai) (kg/rai) (%) (kg/rai) (kg/rai) (kg/rai) (%)
Farmer field
0 1,338 1.4 12.7 - - -
10 1,421 1.3 12.7 8.3 -59.6 -13.9
20 1,530 1.4 13.9 9.6 294 32.7
30 1,584 1.5 14.9 8.2 16.1 50.8
40 1,630 1.3 12.8 1.3 15.0 48.9
UARDC field
0 1,492 1.4 143 - - -
10 1,488 1.4 15.1 -0.4 -4.7 8.1
20 1,744 1.5 16.1 12.6 138.8 9.1
30 1,732 1.5 17.2 8.0 84.9 9.4
40 1,631 1.5 15.9 35 87.5 4.0

ANUE, agronomic efficiency = (grain«yield NF - grain yield NO) / Nf applied
PNUE, Physiological efficiency =-(grain yield NF - grain yield NO) / (N uptake NF - N uptake NO)
ANRE, apparent nitrogen recovery =(N uptake NF - N uptake NO) / Nf applied

KaRULMLNNIAsHRAERTannsTHledmiut Inalisedn TWug NSX042022

MslATiRanaULLAINNTasuNsETadmiuineds sdin s NSX042022 fiugnlu
Ausrutunseutis wui Weldteludng 20-5-10 Alansu N-P,0sK,0 siols TinaneuunuAnAuinIg
asuInniian Haulasnnvaansuazuamanestequiiteuasinuininnuasgiesill wazwans
naaesie 2 Idululuviueafentu wavaeandestununaaoses 2iauazany (2560) minldle
dutunFeanas awrtilimuduAenisamuanasaauludae (Table 1.5.3)

67



Table 1.5.3 Grain yield, yield increase, gross returns, cost, net return and Value to Cost Ratio
(VCR) for maize variety NSX042022 at UARDC and farmer field, 2016-2017.

Applied N Grain yield  Yield increase  Gross returns  Cost of fertilizer ~ Net return VR
(kg N/rai) (kg/rai) kg/rai (%) baht/rai baht/rai baht/rai
Farmer field, 2016
0 1,338 - - - - - -
10 1,421 83 6.2 623 248 375 1.5
20 1,530 192 14.3 1,440 496 944 1.9
30 1,584 246 18.4 1,845 744 1,101 1.5
40 1,630 292 21.8 2,190 992 1,198 1.2
Farmer field, 2017
0 75 - - - - -
10 454 379 506.4 2,841 248 2,593 10.5
20 944 869 191.5 6,516 496 6,020 12.1
30 787 713 755 5,345 744 4,601 6.2
40 626 551 70.0 4,134 992 3,142 3.2
UARDC field, 2016
0 1,492 - - - - - -
10 1,488 -4 -0.3 -29 248 =277 -1.1
20 1,744 252 16.9 1,890 496 1,394 2.8
30 1,732 240 16.1 1,796 744 1,052 1.4
a0 1,631 139 9.3 1,044 992 52 0.1
UARDC field, 2017
0 450 - - - - -
10 791 341 75.7 2,558 248 2,310 9.3
20 1,144 694 87.7 5,203 496 4,707 9.5
30 1,453 1,003 87.7 7,523 744 6,779 9.1
40 1,346 896 61.6 6,716 992 5,724 5.8
UARDC, 2016) Farmer field 1, 2016
2,000 2000
1800 | S S . _ 1,600 | .,.-
a00 400
0 , » " " " o 0 . o " o o ©
N Application (kg N/rai) N Application (kg N/rai)

Figure 1.5.1 Response of maize NSX042022 to nitrogen fertilizer in silty loam soil on UARDC
field and farmer field, 2016.
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UARDC, 2017 Farmer2, 2017

1,600 2000
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Figure 1.5.2 Response of maize NSX042022 to nitrogen fertilizer in silty loam soil at UARDC and
farmer field, 2017.

naaaasd 2.1 Anwiuszdniammsldlulasiuresiilnadesdninusgnuaueigiviesduly
nguAumile-SIumiedan Jwmdauasalssd

Flnaissdafgnusuiusiviuoiafiuiaduyad 1 gqugn U 2559

wlasaudIeneliuasaassd

Handn wazuszansamnisldlulasiay

MnnsnaaeslinuUfduiusseninseduelulasauiviuivodninaidsdn donandnd
Ay 15 Weosidud mslddelulasiaunueiinszinulinanaauansaniilaladelulnsiouoeed
toddny Fdlinanandululuiimmadentu Tnelugaand 2559 2560 way 2562 Winananiiutu 101
90 war 14 Wosidud auddu lusuiudnudiuduasaissd 5 (NSX052014) linandnaeud1agindd
uguiugdy Tufeiugunsassd 3 udliuanssanitug cress New Taglud 2559 2560 waz
2562 lvinananiade 751 1,027 uag 1,108 Alansusiols amdisy dausiug NSX11101 NSX111021 wag
NSX111044 Tvinananlnanumes wazliwans1eainiuguasaissa 3 (Table 2.1.1 2.1.2 and 2.1.3)

drlneusaziusasduszansammsldlulasaulumsadmandnnndenifiodls Juagiuns
Tnandnluanmivalulpsausaglssululasiuindinandnunnisiusnndesudlu damnlugguan
tudnilwatusvulviandsluanmuadelulasauanadliunnudsanluanwilésululasnauldantdn
Auszansamnaslidelulasauiezdanies urdmniuslvulinandnluanmilddelulnsiau
Aoudrsganazusnssanluanndivialulasiudeudneunn Awszansamnnsldgelulasaulunns
amandnfaziiaunnludae a1nnsmaass wudt d1lnadssdniudasiugivssansnmansléie
lulasaulunsaamandnfiunneiisiu Tnewus uaseanssd 5 uwaz NSX111021 fUszAnannslie
lulasiaulunisasiamands (ANUE) TndiAeaduiugiueuiisy CP888 New laedl ANUE winfu 31.1
31.8 uay 31.4 Alanfurandn/Alaniu N 91nUedild muddu drusiug NSX111011 NSX111044 waz
uATAI53A 3 Yszansamnislidelulasiaulunisadiamands windu 21.0 24.3 way 28.0 Alansy
wandn/Alan3u N a1ndedild (Table 2.1.4) sfug NSX111011 fA1dszansamnisldelulnsiau
Aeutnatesniniugdu Wesnluanmudasitlaildaelulasaulinandnunnananluanmilade
lulasiaulsisnniin (@aasludniiisi)
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A9 Low N index (LNI) vosdlnaidssdnifusgnaay Tasdn (LN fdnlng 1 wunefs
nsloinandnluanmdildlulasiausasmilalndifssiuanwildlulasiousasas :mnnsanwinuin
NSX111011 fifin LNI Aeudnsgendniugdu (0.52) dwuiiug NSX111021 wudrdian LNI deudnssnin
VNG (0.39) diwiug uATaIsIA 5 NSX111044 WugUATAITIA 3 Uhay CP88S New uay dA1lnalAes
u Taedlewiiiu 0.44 0.46 0.42 uay 0.42 Amaau (Table 2.1.4)

wuanNenNINg

Handn wazuszAnsamnisldlulasiay

Mnmamesashinuujiuiusssnissiudelulasauiuiuguesdninade e idonanand
Ay 15 Wosidudt luanmifladelulnsiaunuaiinneiaulinandaunndsanililddelulnsiou
ogafidoddny Tnolugguand 2559 uaz 2560 linandmdiiatu 14 uay 26 Wasiud muddy
fisanlusuiugnuinfuuasaissd 5 (NSX052014) inandnreutrsganiviugfisusiugau saud
WugUTuouunTadssd 3 wakiunneaaniugiuseuiisu CPess New laglul 2559 uay 2560 14
wanAmLade 888 uag 1,052 Alandusiols muaiy dausfug NSX11101 NSX112021 uag NSX111044
Iinandnlndniudes uazliuan199niuguasaissa 3 (Table 2.1.5 and 2.1.6) @3ulud 2562 wuin
Fnlnalyinananaoudnei Tnodnlneilildds uazlddelulnnaulvinandnios 472 uay 508 Alansu
AINEIAU LagAURUENUIITI AR LS AU NS NN EREINITLEUATATITA 3 WAlUWANEI99IN
CP888 New (Table 2.1.7) Viliflasannudagninnlnalurisiidnlnaoonnen iinnmgiuiisag uas
guvgiivesaniwornadeudiegs Snvislaifinisliinasy vididmansenuvilinanananasld Aron
(1974) nsnudndnlnaunilugadusesnnendadaunsesisadrauda asvilinanananas 50
Wefidud wuientu Grudloyma et al. (2005) way Maws uazane (2550) Teuidrinadosdnd
gnuaunuailutaseennen wandnizanas 4453 Wodldus

21nn1Maaes wud S1alnadesdiudagiusiussansamnnslddelulananlunisadng
wananfuans1afy Tnewus NSX111044 §Ussdnsnmnnsaiissandngsnimniiug (19.5 Alansu
wawdn/Alanu N andeiild) @ uAsEIssA’S NSX111011 NSX151021 wudiUSsuiiey unsanssd
3 CP888 New i ANUE Winff0 10.9'7.910.1 9.2 uaz 17.5 Alanfunawdn/Alansu N anieiild
AUAPY

AT129% Low N index (LNI) Wudn NSX111044 fidn LNI Apudnesnniniugdu (0.63) dausiug
UATAI9IA 5 NSX111011 NSX151021 UAs8195A 3 Wag CP888 New A1 LNI i1y 0.73 0.76 0.72
0.74 uaz 0.67 MBI F9azwuiniug NSX111011 Fausfagdlen LNI laiumnsinsnniugduannidn usd
Aoudegend Wulluiiemaderduiunmsvessduwlasgudideiinlsunsaissd (Table 2.1.8)

wan1snaaadludnalnaidedn fgnuauiusiruoaifuieaduyed 2

wlasAudIdenylsunsalssd

NAKGN

mnnsnaaeslinuufduiusseninseiuglulasauiuiusvedininaidssdafvonanand

]
o w

ATy 15 Weddust winuaruuaninsegedideddyBamadivosiaedulglulanauasiug wui

Tngluanmitlddelulasaunuadingzsinu Wuandnganitlalddelulnsiou 964 uaz 1,147 Alan3usio

13 pudu) st 19 Woedidud Tuduiusnudt uasanssd 5 Tiuandegendmaiug (1,220 Alanu

#ols) liuandnaanifusiuFoudiou CPess New filvinandn 1,127 Alansusels (Table 2.1.9)
UszAnsnmnisldlelulnsiau waz Low N index (LNI)
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21nn1maaes wud $1alnadesdaudagiusiuszansamnnslddelulananlunisads
wananfLans1aiy Inewug NSX111014 fuszansamnnsaiismandngenimniug (22.3 Alansu
wanan/Alan3u N 91ndefild) dau uasanssd 5 NSX111012 NSX151053 fugiuSeuiiieu unsansse 3
CP888 New i1 ANUE Winffu 9.3 7.7 7.8 8.9 wag 17.7 Alansunanan/Alandu N 91ndeild amadu

AAT129% Low N index (LNI) #ud1 NSX111014 fien LNI Aoudnesniniugdu (0.60) dausiug
UATAIIIA 5 NSX111012 NSX151053 uASAI33A 3 UWag CP88S New e LNI iU 0.75 0.74 0.76
0.74 uag 0.66 MUAGU (Table 2.1.10)

kUaNEAINT

linuUfduiusseminsssdutdhlnsauuasiusdenananvesininafinnuiu 15 Wedidud us
wupLLANAseg elifeddnsadfvesseiulslulsauasiug Tngluanmilddlulnsiaunmei
Answinulinandngsniililadelulnsauunndnses iifeddey (961 uas 847 Alan3usels muddu)
Tinananiiindu 13 Woddud luduiugnuituasaissd 5 Tnandn geandifugfviuiugdug (975
Alansusiols) usliunnsrmsadfduiugiuouiiisuunsaissd 3 CPe88 New. lnandn 893 uaz
1,047 Alansusials muasu (Table 2.1.11)

UszAnsnmnisiddelulnsiau

drlnadesdninug NSX111053 fusgandaimnisadmandnganiiniug (14.3 Alanfu
wandn/Alansu N 91ndeild) Wulvlufiemadortuiunisneaedududidoivlsunsaissd diu
UATAITIA 5 NSX111012 NSX111014 sugiUeuiiisy uasaIssa 3 CP888 New 3 ANUE wirfiu 0.9
7.9 4.4 8.1 uaz 9.8 AlanSunandn sio 1 Alan3u N Aldante aaide

A5129% Low N index (LNI) wud NSX111053 A7 LNI Asudnesnniniugdu (0.68) dausiug
UATAITIA 5 NSX111012 NSX151014 i1 LNI 111fu 0.87 0.76 wag 0.82 drunusiuTeuliiay
UATAIIA 3 Uay CP888 New A1 LNI Wviiwfio 0.77 (Table 2.1.12)

wansnaaadludnilnadesda fgnusuiusiruaigiuiaduyed 3

wlasAudIenylsunsaITsn

NAKGN

nnnsnaaeslinulfduiusseninseduilulanauiuiudvodninaisdn donandnd
Aty 15 wWodidud Tugguand 2563 41lnafilsiladslulanau wasldtslilpsaunuaiiasgiauli
wawAR iLAnA1sTYINERR (1,039 uaz 1,139 Alandusels mudi) daulud 2564 wuirdrlwedildde
ulesausuaderesiatlinandadatuandldldtelulpao 30 wWeddud Tnelinandn 1,054 was
808 Alansusials mauadu lusuiugnudn NSX151009 NSX151017 waz NSX151034 Tvinande lu
unnensiunieadd uaglinandaldunndnsiniudiuieuidiou CPess New v 2 gaugn Bnviedisly
NaNANgINIIUATAITIA 3 dIusiug NSX151008 THuandntieanitfusnudu usdliunnsisain
UATANTIA 3 LArAINMTNARDINUIN NSX151009 uitugilinandnaeudrsniniugisiuiugdug Tu
anwiladelulasioumuaiiinseinu willetludgnluanmuvasililédelulnsiausninisanas
YOINANANZINTUEDUS (Table 2.1.13 and 2.1.14)

Uszinsamnslddelulasiau uag Low N index (LNI)

Wug NSX151009 HUszansamnisasanandngandinniug Ae 31.8 Alansunands/Alansu N
Nnteiild dau NSX151008 NSX151017 NSX151034 Wusiu3ouifisu unsaIssn 3 CPe88 New i
ANUE winfu 12.6 12.7 16.2 12.1 wag 18.0 Alan3umandn/Alandu N 9ndeitld mudisu
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A1AT18% Low N index (LN) Wud1 NSX151009 A1 LNI doudaminiiwugau (0.68)
NSX151008 NSX151017 NSX151034 Wusl3euifisu unasaassd 3 CP888 New a1 LNI indy 0.80
0.81 0.78 0.81 wag 0.77 Auaw (Table 2.1.15)

wuadnenIng

NAKGR

Mnmamesashinuujiuiusssnissiudelulasauiuiuguesdninade e idonanand
A 15 Wesidus lunguand 2563 dmilwaitlalladslulrsou uaeldlslulnsaunua Aeseiaulf
Handnliuana1aiun1eada (818 uaz 895 Alansusels aiua1au) luatuiugnuind1lnawug
NSX151009 uaz NSX151034 Winandnliuanaismeadftuiugiusouiisuunsasse 3 uay CP88s
New nglvinaniin 887 874 840 uay 940 Alansusials mua1du d1u NSX151008 wag NSX151017
Toinananlaisinein NSX151009 uay NSX151034 upsanssh 3 wirind1 CP888 New (Table 2.1.16)

UszAnsnmnisldlelulasiau waz Low N index (LNI)

Wug NSX151008 NSX151009 uag NSX151034 fuseansainnisasiwmandnlndifesiy fe
12.9 13.6 waz 15.4 AlanSumandn/Alansu N andedild dru NSX151017 fuswisuiiiey unsanssd
3 CP888 New HUszdAnSnmnisaiumananwiiiu -1.7 -0.2 uag 6.8 Alansurandsn/Alansy N 9nde
g auddy

AA5189 Low N index (LNI) wud1 NSX151017 wagiugiuIguiieu uasadssa 3 e LNI

[ s

Aoudnegendnifugdu Ao 0.94 uaz 0.92 audnfu dru NSX151008 NSX151009 NSX151034 was

9

CP888 New @1 LNI TnatAeaniy 0.83 0.81 0.78 0.79 way 0.87 fnuansu (Table 2.1.17)

Table 2.1.1  Maize grain yield (kg./rai) under different nitrogen fertilizer application

rates at Nakhon Sawan Field Crops Research Center in 2016.

Nitrogen fertilizer application rates (a) Yield
Varieties (b) 0- 10 - 10 15-10-10 Mean (b)  increase

(kg. N-P,0s5-K;O /rai) ~ (kg. N-P,05-K;0 /rai) (%)

NSX 052014 (NS 5) 522 981 751 a 88
NSX 111011 499 888 693 ab 78
NSX 111021 345 790 568 ¢ 129
NSX 111044 488 884 686 ab 81
Nakhon Sawan 3 353 900 626 bc 155
CP888 New 495 975 735 a 97
Mean (a) 450 b 903 a 101

CV.(@) % =17.21 C.V. (b) % = 10.56 F-test : nitrogen fertilizer rate (a) = **, varieties (b) = **, axb = ns

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT
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Table 2.1.2  Maize grain yield (kg./rai) under different nitrogen fertilizer application

rates at Nakhon Sawan Field Crops Research Center in 2017.

Nitrogen fertilizer application rates (a) Mean Yield
Varieties (b) 0-10-10 15-10-10 o) increase

(kg. N-P,05-K,0 /rai) (kg. N-P,05-K,0 /rai) (%)

NSX 052014 (NS 5) 632 1,422 1,027 a 125
NSX 111011 606 1,143 874 b 89
NSX 111021 718 1,261 990 ab 76
NSX 111044 699 1,240 969 ab 7
Nakhon Sawan 3 570 1,151 861 b 102
CP888 New 742 1,339 1,041 a 80
Mean (a) 661 b 1,259 a 90

CV. @) % =24.20 C.V. (b) % = 13.44 F-test : nitrogen fertilizer rate (a) = **, varieties (b) = *, axb = ns
Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT

Table 2.1.3  Maize grain yield (kg./rai) under different nitrogen fertilizer application
rates at Nakhon Sawan Field Crops Research Center in'2019.

Nitrogen fertilizer application rates (a) Yield
Varieties (b) 0- 10 - 10 10 - 10 - 10 Mean (b) increase

(kg. N-P,05-K50 /rai)  (kg. N-P,05-K;0 /rai) (%)
NSX 052014 (NS 5) 1,059 1,157 1,108 ab 9
NSX 111011 964 978 971 b 1
NSX 111021 868 1,163 1,016 b 34
NSX 111044 991 1,094 1,042 ab 10
Nakhon Sawan 3 913 1,002 957 b 10
CP888 New 1068 1,293 1,180 a 21
Mean (a) 977 b 1,114 a 977 b 14

CV. @ % =7.62 CV. (b) % = 10.08 F-test : nitrogen fertilizer rate (a) = *, varieties (b) = *, axb = ns

Means follow by the samerletter.in columns and rows are not significant different at 5% level by DMRT

Table 2.1.4  Nitrogen‘use efficiency and low nitrogen index (LNI) of maize under
different nitrogen fertilizer application rates at Nakhon Sawan Field Crops
Research Center in 2016.

Varieties (b) ANUE* PNUE* ARE* LNI*
(kg /kg N) (kg /kg N) (%)
NSX 052014 (NS 5) 31.1 868.0 30.9 0.44
NSX 111011 21.0 112.1 33.4 0.52
NSX 111021 31.8 45.7 20.7 0.39
NSX 111044 24.3 217.8 35.8 0.46
Nakhon Sawan 3 28.0 98.0 28.2 0.42
CP888 New 31.4 -1931.7 25.2 0.42

*Average 3 years (2016 2017and 2019)
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Table 2.1.5 Maize grain yield (keg./rai) under different nitrogen fertilizer application rates at
farmer field, Nakhon Sawan in 2016.

Nitrogen fertilizer application rates (a) Mean Yield
Varieties (b) 0-10-5 10-10-5 increase

(kg. N-P,0s5-K,0 /rai)  (kg. N-P,0s-K;0 /rai) ( (%)
NSX 052014 (NS 5) 850 927 888 a 9
NSX 111011 714 849 781 ab 19
NSX 111021 743 827 785 ab 11
NSX 111044 662 790 726 b 19
Nakhon Sawan 3 808 870 839 a 8
CP888 New 783 926 854 a 18
Mean (a) 760 b 865 a 14

CV. (@) % = 1220 C.V. (b) % = 12.33 F-test : nitrogen fertilizer rate (a) = **, varieties (b) = **, axb = ns

Means follow by the same letter in columns and rows are not significant different at«1% level by DMRT

Table 2.1.6 Maize grain yield (kg./rai) under different nitrogen fertilizer application rates at
farmer field, Nakhon Sawan in 2017.

Nitrogen fertilizer application rates (a) Yield
Varieties (b) 0-10-10 15- 10 - 10 Mean (b) increase

(kg. N-P,05-K,0 /rai)” (kg. N-P,0s-K,0 /rai) (%)

NSX 052014 (NS 5) 947 1,157 1,052 ab 22
NSX 111011 990 1,023 1,007 ab 3
NSX 111021 741 916 829 ¢ 24
NSX 111044 689 1,082 886 bc 57
Nakhon Sawan 3 794 975 884 bc 23
CP888 New 912 1,223 1,067 a 34
Mean (a) 845 b 1,063 a 26

CV. (@) % = 19.91.C.V. (b)% = 12.46 F-test : nitrogen fertilizer rate (a) = **, varieties (b) = **, axb = ns

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT
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Table 2.1.7  Maize grain yield (kg./rai) under different nitrogen fertilizer application rates at
farmer field, Nakhon Sawan in 2019.

Nitrogen fertilizer application rates (a) Yield
Varieties (b) 0- 10 -15 10 - 10 - 15 Mean (b)  increase

(kg. N-P,05-K;0 /rai)  (kg. N-P,05-K,0 /rai) (%)

NSX 052014 (NS 5) 420 476 448 ab 13
NSX 111011 430 461 445 ab 7
NSX 111021 472 535 504 ab 13
NSX 111044 539 568 553 a 5
Nakhon Sawan 3 443 400 421 b -10
CP888 New 528 608 568 a 15
Mean (a) 472 508 8

CV. (@ % = 58.01 C.V. (b) % = 17.28 F-test : nitrogen fertilizer rate (a) = ns, varieties (b) = *,axb = ns

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT

Table 2.1.8  Nitrogen use efficiency and low nitrogen index (LNI) .under different

nitrogen fertilizer application rates at farmer field, Nakhon Sawan.

*

Varieties (b) ANUE" PNUE ARE" LNI
(kg /kg N) (kg /kg N) (%)
NSX 052014 (NS 5) 10.9 -98.4 6.5 0.73
NSX 111011 7.9 651 -16.1 0.76
NSX 111021 10.1 39.5 30.9 0.72
NSX 111044 19.5 170 9.4 0.63
Nakhon Sawan 3 9.2 315.5 6.3 0.74
CP888 New 17.5 43.9 46.3 0.67

"Average 2 year (2016 and 2017)
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Table 2.1.9  Maize grain yield (kg./rai) under different nitrogen fertilizer application

rates at Nakhon Sawan Field Crops Research Center in 2018.

Nitrogen fertilizer application rates (a) Yield
Varieties (b) 0-10-10 15-10-10 Mean (b) increase

(kg. N-P,0O5-K,0 /rai)  (kg. N-P,05-K,0 /rai) (%)

NSX 052014 (NS 5) 1,150 1,290 1,220 a 12
NSX 111012 826 941 884 c 14
NSX 111014 844 1,179 1,012 bc 40
NSX 111053 1,013 1,122 1,068 b 10
Nakhon Sawan 3 955 1,089 1,022 b 14
CP888 New 994 1,260 1,127 ab 27
Mean (a) 964 b 1,147 a 19

CV. @) % = 4.67 C.V. (b) % = 8.82 F-test : nitrogen fertilizer rate (a) = *, varieties (b) = *, axb'=ns

Means follow by the same letter in columns and rows are not significant different at 5% level by DMRT

Table 2.1.10 Nitrogen use efficiency and low nitrogen index (LNI) of maize under
different nitrogen fertilizer application rates at Nakhon Sawan Field Crops
Research Center in 2018.

Varieties (b) ANUE PNUE ARE LNI
(kg /kg N) (kg /kg N) (%)
NSX 052014 (NS 5) 9.3 52.06 17.93 0.75
NSX 111012 7.7 25.25 30.37 0.74
NSX 111014 22.3 91.61 24.38 0.60
NSX 111053 7.8 21.36 34.02 0.76
Nakhon Sawan 3 8.9 18.20 49.09 0.74
CP888 New 17.7 25.54 69.44 0.66
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Table 2.1.11 Maize grain yield (kg./rai) under different nitrogen fertilizer application rates at
farmer field, Nakhon Sawan in 2018.

Nitrogen fertilizer application rates (a) Yield
Varieties (b) 0-10-10 15- 10 - 10 Mean (b)  increase

(kg. N-P,05-K,0 /rai)  (kg. N-P,05-K,O /rai) (%)
NSX 052014 (NS 5) 969 982 975 ab 1
NSX 111012 713 831 772 c 17
NSX 111014 859 925 892 bc 8
NSX 111053 737 952 844 c 29
Nakhon Sawan 3 833 954 893 bc 15
CP888 New 974 1,121 1,047 a 15
Mean (a) 847 b 961 a 904 13

CV. (@ % =13.04 CV. (b) % = 9.72 F-test : nitrogen fertilizer rate (a) = *, varieties (b) = **, axb = ns

Means follow by the same letter in columns and rows are not significant different at 5%:level by DMRT

Table 2.1.12 Nitrogen use efficiency and low nitrogen index (LNI) of maize under

different nitrogen fertilizer application rates at farmer field, Nakhon Sawan

in 2018.
Varieties ANUE PNUE ARE LNI
(kg /kg N) (kg /kg N) (%)
NSX 052014 (NS 5) 0.9 25 36.2 0.87
NSX 111012 7.9 46.2 17.1 0.76
NSX 111014 4.4 202.0 2.2 0.82
NSX 111053 14.3 66.7 21.5 0.68
Nakhon Sawan 3 8.1 -656.3 -1.2 0.77
CP888 New 9.8 30.4 32.1 0.77
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Table 2.1.13 Maize grain yield (kg./rai) under different nitrogen fertilizer application
rates at Nakhon Sawan Field Crops Research Center in 2020.

Nitrogen fertilizer application rates (a) Yield
Varieties (b) 0-25-5 10-25-5 Mean (b)  increase

(kg. N-P,05-K,0 /rai) (kg N-P,O5-K,0 /rai) (%)
NSX 151008 969 995 982 ¢ 3
NSX 151009 1,004 1,203 1,140 ab 20
NSX 151017 1,086 1,167 1,126 ab 7
NSX 151034 1,072 1,122 1,097ab 5
Nakhon Sawan 3 964 1,094 1,029 bc 13
CP888 New 1,142 1,252 1,197 a 10
Mean (a) 1,039 1,139 10

CV. @ % =11.04 CV. (b) % = 8.68 F-test : nitrogen fertilizer rate (a) = ns, varieties (b) = *, axb = ns

Means follow by the same letter in columns and rows are not significant different at 5% level by DMRT

Table 2.1.14 Maize grain yield (kg./rai) under different nitrogen fertilizer application
rates at Nakhon Sawan Field Crops Research Center in 2021.

Nitrogen fertilizer application rates«(a) Yield
Varieties (b) 0-10-5 10-10=5 Mean (b)  increase

(kg. N-P,05-K,0 /rai)  (kg. N=P,O5-K,O /rai) (%)

NSX 151008 765 991 878 bc 30
NSX 151009 791 1,227 1,009 a 55
NSX 151017 870 1,043 956 ab 20
NSX 151034 799 1,073 936 ab 34
Nakhon Sawan 3 758 870 814 ¢ 15
CP888 New 868 1,119 993 a 29
Mean (a) 808 b 1,054 a 30

CV. (@ % =10.50 C.V. (b) % = 10.64 F-test : nitrogen fertilizer rate (a) = *, varieties (b) = *, axb = ns

Means follow by the same letterin‘columns and rows are not significant different at 5% level by DMRT
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Table 2.1.15 Nitrogen use efficiency and low nitrogen index (LNI) of maize under different

nitrogen fertilizer application rates at Nakhon Sawan Field Crops Research Center

(2020/2021).
Varieties ANUE PNUE" ARE" LNI"
(kg /kg N) (kg /kg N) (%)
NSX 151008 12.6 16.8 28.6 0.80
NSX 151009 31.8 -30.7 18.9 0.68
NSX 151017 12.7 16.5 83.3 0.81
NSX 151034 16.2 19.7 57.0 0.78
Nakhon Sawan 3 12.1 42.6 400.8 0.81
CP888 New 18.0 33.5 41.6 0.77

" Average 2 year (2020 and 2021)

Table 2.1.16 Maize grain yield (kg./rai) under different nitrogen fertilizer application

rates at farmer field, Nakhon Sawan in 2021.

Nitrogen fertilizer application rates«(a)

Mean Yield
Varieties (b) 0-10-10 10 - 10 =10 .
(b) increase (%)
(kg. N-P,0s5-K,0 /rai) (kg. N=P,Os5-Ko0 /rai)
NSX 151008 736 865 801 b 18
NSX 151009 819 955 887 ab 17
NSX 151017 807 790 798 b -2
NSX 151034 797 951 874 ab 19
Nakhon Sawan 3 841 839 840 ab 0
CP888 New 906 974 940 a 8
Mean (a) 818 895 801 b 9

CV. (a) % = 38.76 C.V.(b) % = 10.65 F-test : nitrogen fertilizer rate (a) = ns, varieties (b) = *, axb = ns

Means follow by the same letter in columns and rows are not significant different at 5% level by DMRT
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Table 2.1.17 Nitrogen use efficiency and low nitrogen index (LNI) of maize under different

nitrogen fertilizer application rates at farmer field, Nakhon Sawan in 2021.

Varieties ANUE PNUE ARE LNI
(kg /kg N) (kg /kg N) (%)
NSX 151008 12.9 39.4 32.6 0.83
NSX 151009 13.6 -724.2 -1.9 0.81
NSX 151017 -1.7 -31.4 5.4 0.94
NSX 111034 15.4 81.9 18.8 0.79
Nakhon Sawan 3 -0.2 0.6 -24.0 0.92
CP888 New 6.8 111.8 6.1 0.87
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n1naasdl 2.2 Anwin1sneusuasdaialulasiauvasinTnadsedniwug NSX052014 Tungudu
wilga-Srumilendian Jwmdauasalssd

Handn N1snauauasialylulnsiay LATNANDULNUNIGLATHSAIENS

gavan U 2559 anmudameass gudideiivlsunsaissd nslddelulnsiaulinandnunnsie
funneadid nsladelulasiau 2 whvesriugdnuainsenan (30-10-10 Alansu N-P,0s-K,0 #o
19) Tadelulasiau 1.5 WinvesmuusdinuaAnsIZ9aY (22.5-10-10 Alansi N-P,0s-K,0 sals) uasld
Jolulnsiou mumuuziAdingeiau (15-10-10 Alangy N-P,0s-K,0 sials) lsinananggniade
1,293, 1,265 uay 1,215 Alansusiels auansu sunania asladelulnsiau 0.5 wiwesAkuginiy
ATIATIZIAY (7.5-10-10 Alansu N-P,0s-K,0 siols) uaznashiladelulasiau (0-10-10 Alansu N-P,Os-
K,0 #iols) (Table 2.2.1) Tulsinwmsns 41Tnadesdnd Wus NSX052014 ieldlelulnsiauynseduuas
ildelulpsaulvinandnliunnsistuneadn was 901 Alanfusiels (Table 2.2.2)

nInpUALewDs IR IRsT Il NARB R LS NSX052014 T 2559 ifleugninnlnaiiesded
u§ NSX052014 Tufusnsyndtnnd uamaaosgusidofivliunsarssd wuin d1lnadesdn wus
NSX052014 Tnanangsiszsunsladelulnsiau 15 Alanfu N dels (Figure 2.2.1) uaziilougnluls
AuATNT YaRumAd nud SalnetResded Wug NSX052014 nanangeiserunsladelulasiau 5
Alansu N sals (Figure 2.2.2)

NATRULYUY AT ARSIl evasinilnaiesdn sug NSX052014

nslddelulnnavlunisudndnlnaidesdng wus NSX052014 Tufumidergndumed anin
wamnaos Audideiivlsuasassd U 2559 wuilwdasalddnedniia (Value to cost ratio : VCR)
aeand 9.83 TasmslatelulasiaunaAndingesiauszdu 15-10-10 Alan3u N-P,0s-K,0 sels uazlvina
wanLnganislafladelulpsiaussiu 0-10-10 Alandu N-P,0sK,0 siols 92 Alanfusiols daudusn
Tumsawmy uazsaneuuuessnTIAEI e mTIY (Value to cost ratio) mInsuaussiatslulasiay
vosdnlnaiiosdn Wug NSX052014 lufumisrgafumad a linunsns wui Wisamaldiedan
iial (Value to cost ratio : VCR) geanil 2.29 Tnennslddelulasiauan 0.5 winvosduuziiniua
AnTiRusEiU 5-10-5 Alansu N-P,0sK,0 siols waglinandnifingsninnisliladelulnsausssv o-
10-5 Alansu N-P,0s-K,0 sials 7 Alansusials danuAueilunisawu (Table 2.2.3)

qaUan T 2560 nsudndTnadiosdnd Wus NSX052014 anmuvamnaaes qusi
upsansin wuimsladelulasaulinandnuandaiunada nmslddewnd muddesesiauiisyd
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15-10-10 Alansu N-P,0s-K,0 sials ladelulnsiau 1.5 winvaruuginnuainsgiay 22.5-10-10
Alan3u N-P,0s-K,0 sials uagldlelulngiau 2.0 wihvesriugiinuAimsgsiay 30-10-10 Alansy
N-P,0s-K;0 sials Tiinandngeaniade 1,234, 1,416 uay 1,424 Alaniusels auddy (Table 2.2.1)
anmlsinensns nuimsladelulasiauynssaulvnanin uandeiunieada nnsladelulasauan 0.5
WNRNATIIATIERRUTISERY 7.5-10-10 Alan3u N-P,0s-K,0 el Tdtelulasiauiiia 1.5 iinwen
AnTwiRuRsdy 22.5-10-10 Alan3u N-P,0s-K,0 siols Tatelulasiauiiia 2.0 wihmuainsziaud
$¥U 30-10-10 Alanfu N-P,0s-K,0 slels uagldielulnsiaunuriinseinuisedu 15-10-10 Alanfu
N-P,0s-K,0 sials Iinandmadogaan 1,162, 1,173, 1,215 wag 1,218 Alan3usiels muddu dagandn
mshilddelulnsiau (0-10-10 Alan3u N-P,0s-K,0 dels) Alvinandniade 924 Alansusels (Table
2.2.3)

nsReUALDIDsME MBI InAlAEsdRT s NSX052014 U 2560 ilatgninalnades
&S s NSX052014 Tufuseaiuauoven wamanosgquiifofivliunsassd wuihininadesdnd
g NSX052014 Tnandngefiszsunsldtelulasiau 15 Alansu N sels (1mil3) msugnluanmls
NEAINT VUALANYARUAIAG nudlnadeednd stug NSX052014 Tnandngedisedunisldde
lulesiau 7.50 Alansu N siols (Figure 2.2.3)

NATRULUMaAsYgAAnsIInMslEvasiilnauie o g NSX052014

mslddelulasaulunisudndrilnadesdn Wug NSX052018 Y 2560 wiodgnlufumieyniu
auevien o gudidefivlsunsanssd wuin IidnsiATldaedatifial (Value to cost ratio : VCR) gegad
10.1 nsnisladelulasiauan 0.5 WmuAInI29AUsEAY 7.5510-10 Alandu N-P,Os-K,0 sals uay
Tnananiinganinmsiladelulnsiausssv 0-10-10 Alandu N-P,0s-K,0 siels 60 Alan3usiels finm
Aurrlunisaamu waznanauunuveadns1Alda18d1uiia (Value to cost ratio : VCR) Tuannls
nwasng n1suand1alnadesdnd fug NSX052014 TuRuniisyafumead wuiilksnsaldaedan
il (Value to cost ratio : VCR) geandl 6:81 Tagnisladelulmsiauan 0.5 wmuddinsgiausedu
7.5-10-10 Alan3u N-P,0s-K,0 slels uazlvinanaminganinnislalatelulnsiousesu 0-10-10 Alany
N-P,0s-K,0 #ials 26 Alansusials Innnuaualun1sasu (Table 2.2.4)
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Table 2.2.1 Yield and agronomic characters response on nitrogen fertilizer of maize
NSX052014 at Nakhon Sawan Field Crops Research Center in 2016 and

2017.
Fertilizer Grain Yield
(N-P,05-K;0 kg/rai) (Kg/rai)
Year 2016 Year 2017

0-10-10 632 C 566 c
7.5-10-10 874 b 905 b
15-10-10 1,215 a 1,234 a
22.5-10-10 1,265 a 1,416 a
30-10-10 1,293 a 1,424 a

Average 1,056 1,109

CV. (%) 10.06 8.77

Means followed by the same letter are not significantly different at p = 0.05 by DMRT.

Table 2.2.2 Yield and agronomic characters response on nitrogen<fertilizer of
maize NSX052014, farmer field in 2016.

Fertilizer Grain Yield (Kg/rai)
(N-P,05-K;0 kg/rai)

0-10-10 858

5-10-5 917

10-10-5 911

15-10-5 886
20-10-5 933

Average 901

CV. (%) 12.02

Means followed by the 'same letter are not significantly different at p = 0.05 by DMRT.
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Table 2.2.3 Economic return analysis of nitrogen fertilizer application for maize
variety NSX052014 in 2016.

Applied Grain Increase  Expenditure Gross Net VCR
Nitrogen Yield yield on fertilizer returns return
(Kg N /rai) (Kg/rai) (%) (Baht/rai) (Baht/rai)  (Baht/rai)
NSFCRC
0-10-10 632 - - - -
7.5-10-10 874 38 197 1,774 1,577 7.99
15-10-10 1,215 92 395 4,273 3,879 9.83
22.5-10-10 1,265 100 592 4,640 4,048 6.84
30-10-10 1,293 105 789 4,845 4,056 5.14
Farmer Field
0-10-5 858 - - - g
5-10-5 917 7 132 433 301 2.29
10-10-5 911 6 263 389 126 0.48
15-10-5 886 3 395 205 -189 -0.48
20-10-5 933 9 526 550 24 0.05

Table 2.2.4 Yield and agronomic characters response on nitrogen fertilizer of maize
NSX052014 farmer field in 2017.

Fertilizer Grain Yield (Kg/rai)
(N-P,0s-K,0 kg/rai)

0-10-10 924 b
7.5-10-10 1,162 a
15-10-10 1,218 a
22.5-10-10 1,173 a
30-10-10 1,215 a

Average 1,138

C.V- (%) 8.26

Means followed by the same letter are not significantly different at p = 0.05 by DMRT.
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Table 2.2.5 Economic return analysis of nitrogen fertilizer application for maize
variety NSX052014 in 2017.

Applied Nitrogen  Grain  Increase  Expenditure Income Net VCR
(Kg N /rai) yield yield On fertilizer ~ Baht/rai return
Kg/rai (%) Baht/rai Baht/rai
NSFCRC
0-10-10 566 - - - -
7.5-10-10 905 60 186 2,068 1,882 10.13
15-10-10 1,234 118 372 4,075 3,703 9.96
22.5-10-10 1,416 150 558 5,185 4,628 8.30
30-10-10 1,424 152 743 5,234 4,490 6.04
Farmer field
0-10-10 924 - - - -
7.5-10-10 1,162 26 186 1,452 1,266 6.81
15-10-10 1,218 32 372 1,793 1,422 3.82
22.5-10-10 1,173 27 558 1,519 961 1.72
30-10-10 1,215 32 743 1,775 1,032 1.39
555 o0
1200 R S *
000 - P
600 y = -0.8513x° + 47.732x % 632
oo R = 0.9758
0 T T T )
0 TN\ applicatiorisrate (kg N/rai) 225 *

Figure 2.2.1 Response of maize NSX052014 to nitrogen fertilizer in clay soil at
Nakhon Sawan Field Crops Research Center, 2016.

Farmer Field 2016

Yield (kg/rai)
1000

e . ’
800

¥ =-0.2071x" + 7.1116x + 858
R? = 0.3925

N application rate (kg N/rai)

Figure 2.2.2 Response of maize NSX052014 to nitrogen fertilizer in clay soil farmer field 2016
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NSFCRC 2017

Yield (kesrai)
1500

1200 e

i y = -0.9758x" + 58.425x + 566
L 2 RZ = 0.9%941

o 7.5 15 22.5 30

N application rate (kg N/ral)

Figure 2.2.3 Response of maize NSX052014 to nitrogen fertilizer in clay soil NSFCRC 2017.

Farmer Field 2017
Yield (kg/rai)
1500
1200 PO PA— P
200 @
600 v = -0.6988x" + 29.634x + 924
R? = 0.8644
300
o
o 7.5 15 22.5 20
N applcation rate (kg N/ral)

Figure 2.2.4 Response of maize NSX052014 to nitrogen fertilizer in clay soil farmer field 2017.

naaasdl 2.3 AnwinisneusuasdaislulasiauvasinnTnabeedniwug NSX052014 Tungudu
wilg-srumilerfuns Janiauassivdun
n13L93gyiulanazns iNaNEn

Tufugaunntes sanidlulanaulsifnadenslinandn twiin 100 win Yusenaen uwazay
a9 Inednlwnoenaendfiengiade 62.8 Jundsugn eenlumumendiilefiontgiads 65 Sundsugn i
ANugaRuLaTANNGIRNRdY 16456 WA 70.4 lwuRns AWEIRY i 100 wisade 29.73 niu
WesiiuRnemeiade 82 luaznandnudnfinindy 15 wWedud wie 805 Alandusiols (Table
2.3.1)
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Table 2.3.1 Grain yield of hybrid maize NSX052014 at farmer’s field, Pakchong

soil series, 2016.

Fertilizer 100 seed  flowering (day) height (cm) % Grain yield
applied weight (¢)  tassel sitk  plant ear shelling (kg/rai)
(kg/rai)
0 28.55 63 67 158 66 81.86 696
5 30.39 61 62 169 73 84.14 882
10 29.69 64 65 165 69 83.21 805
15 28.50 65 68 158 64 80.29 737
20 31.50 61 63 173 80 81.00 903
Mean 29.73 62.8 65 164.6 70.4 82.1 805
F-Test ns ns ns ns ns Ns ns
CV. (%) 4.26 4.36 5.20 11.63 11.06 4.14 19.80

Mean followed by a common letter are not different at P<0.05 level by DMRT

dmsulufuyathudos wudr Snselulasiauiisstuilmindn 100 fanuunndisesiad
HoddnBemneada lnensladelulasaudaslafn lavinlsdmin00 wéa ety aglutig 38.78-
39.36 n¥u 108y 39.10 n¥u wasafunsldldtelulasauilidimin 100 wietesilan 36.80 n¥y
drussAUsznounandndulifianuuandsiumeada liud Susennondafiade 558 fu Yusenluy
1038 57.4 Ju Anugedulede 182 Wwufluns ANgaEneas 93 wuies Wefldudnzimsiade
92.09 Wofidud wandnwdnfiennutu 15 Wedidud Alifaruuandemadituientu Tneiuandn
\de 1,224 Alansusiels (Table 2.3.2)

Table 2.3.2 Grain yield of hybrid maize NSX052014 at farmer’s field, Ban Chong

soil series, 2016.

Fertilizer 100 seed  /flowering (day) height (cm) % Grain yield
applied weight (g)  tassel silk  plant ear shelling (kg/rai)
(kg/rai)
0 36.80 b 55 57 184 96 90.12 1,189
7.5 38.78 a 56 57 190 98 92.80 1,260
15 39.18 a 56 57 184 93 92.24 1,223
22.5 39.09 a 56 58 180 94 94.67 1,269
30 39.36 a 56 58 173 83 92.62 1,228
LQSS 38.64 55.8 57.4 182.2 92.8 92.49 1,234
F-Test * ns ns ns ns Ns ns
C.V. (%) 1.48 2.25 2.04 4.31 7.70 3.80 8.09

Mean followed by a common letter are not different at P<0.05 level by DMRT

gnsdelaiiinalviongeenaendidiinnuunndiunvaiilaelengeennendigiade 55.70 Tu
datueanivy wuin nistadelulasiau Tnaliniseanivus@uiieuunnsiamsadfogadveddey
Tnansladelulasiauliingnsila vilinisesnaenisinin nisladlddelulasiunds 54.94 Tu diunns
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Lildlulnsiauesnnendaile ieey 59 fu drndiniseennonday 4 fu anugeduuazaugsin i
ArausnsstusgnaiifuddyBmneada lnewuin sartelulpnauiidiutu laugafuuazanim
geflnuntulaenislddelulnsioudast 20 Alan¥u N-P0s-K0 siols virlidTwngefian 202
ufns warRniinfianuganniian 97 wufuns dumsldlatglulnsoudnlneddudedan daw
geunaziniiies 155 way 71 wuRwes audnu widnsilelulasaulifinalilesidudnisnzmiy
uandnsiu Tnefiesifudngimnzeglutag 83.95-84.55 1Ay 83.94 Wefldud nslinandnudai
AT 15 Wosidud wud fenuusnesfuedraiitedfybmneain nesnsielulpnauiifiaiu
ylildnananiutulnensldlulnsaudn 20 Alandu N-P,0s-K,0 sols Ifkandnudnuniian 698
Alanfusiols daunslaladelulasiou WWnandndesfigauiios 200 Alan3usels (Table 2.3.3)

Table 2.3.3 Grain yield of hybrid maize NSX052014 at farmer’s field, 2017.

Fertilizer N flowering (day) height (cm) % Grain
applied tassel tassel plant ear shelling yield
(kg/rai) (ke/rai)

0 58.00 59.00 a 155 ¢ 71c 83.95 200 d

10 55.75 55.25 b 183 b 83 b 84.10 348 c

20 54.25 54.00 b 190 ab 86 ab 83.48 558 b

30 55.25 55.25 b 194 ab 92 ab 84.55 624 ab

40 55.25 55.25 b 202 a 97 a 83.63 698 a
Mean 55.70 55.75 185 86 83.94 486
F-Test ns * x* x* Ns x*

C.V. (%) 3.47 3.38 551 8.25 0.94 13.23

Mean followed by a common letter are not different at P<0.05 level by DMRT

dmsuntUasanluaugdtenasimuinisinensuassvaul wudn snsidelulasiauliiinali
HAKFALALDIAUTENBUNARARYBUIINALANAN UNEEA Tnad1ilnneennendigiiieangiade 53.85
%3 L% a r.ﬂ' d' o a b4 d‘ a d‘
Tu eonnendillellionlyade 53.95 Tu dadugedulade 192 wufiuns auasiiniade 105
Wwuiles desiduinemaziade 81.31 Wasidus wazlinandnannanudu 15 wWasidud wle 510
Alansumals (Table 2.3.4)
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Table 2.3.4 Grain yield of hybrid maize NSX052014 at Nakhon Ratchasima Research
and Development Center, 2017.

Fertilizer N flowering (day) height (cm) % Grain
applied tassel tassel plant ear shelling yield
(kg/rai) (kg/rai)

0 55.00 53.75 182 90 81 411

10 54.75 54.25 193 105 82 438
20 55.25 54.25 194 100 81 540
30 50.00 53.75 192 106 81 555
40 54.25 53.75 200 115 82 554
Mean 53.85 53.95 192 105 81 510

F-Test ns ns ns ns Ns ns
CV. (%) 1.92 1.62 7.01 8.81 1.87 15.17

Mean followed by a common letter are not different at P<0.05 level by DMRT

n1smaaasi 2.5 Anwinisnauauassadelulasiauvasdinlnaidesdn nug NSX052014 lungufu
sauwmilgavunse-saudunsiguds Jmdngiiesil

wanAnuazn1Imavsuassadelulnsauvasilnadusdaiiug NSX052014

Frlnendesdnt wug NSx052014 evgnlufuiuumseutivluuasinuasnsuasfigudise
LagiauIN1snenseivsll inmsnevauesiedelulnsiausgiusiutn (Figure 2.5.1 and 2.5.2) 417lwa
novaussiettlulnsiauiisns 30 Alansu Nidels @4lud 2550 nmslidelulnsawinlvinandatilne
dutuanlaildelulasiou 30-32 Wedldus (Table 2.5.1 and 2.5.2) waglviandnuandafuagied
Tfoddrymaadia (P<0.05) Inglunuasinunsnslvnandniade 1,114 Alan3usdels dufivgnlugudise
waztaunnainueseivstil Wikandn 1,200 Alanusels 1ud 2560 $1ilwadesdn g NSX052014
fiugnluudannunsnsneuatasedglulanauiisng 20 Alandu N siold Tnelinandniutuainlald
Jelulmsiou 11.5 Wesidud dwilvgnlugudifouasinunnisinunsgiivsil 91lnansvaussdete
lulmsiauiidns 30 Alanda N siols Fursdewdadlinandnunnssiuograiiteddaymneann (P<0.05)
Tnoilnandniade 1,325-1,601 Alansusiols

Uszdvsammsldsglulasiouvastnalwaifesdainug NSX052014
Uszansnmnslisglulasiauvesdnlnaidssdaitug NSX052014 Ussifiuann Jsedndam
NN5asaNandn (Agronomic efficiency) wseUseanannnanin (Yield efficiency) Usednsainnisgaly
51981115310 U8 (Apparent recovery efficiency) Way Uszdnsainnisainamandnideaise
(Physiological efficiency) WU’h%’]’JIWﬂLgﬁJﬂgﬁl’jﬁué NSX052014 Tunlasinensns duszandninnisld
lulnsiouiiieasrnanangsgn 23 Alandunandnsdelaniu N Welddelulnsiaulusns 10 Alansu N
sold uarUszaninmnsldlulnnauazanaadelddelulasiaudiniu dudninafivgnluuasi
Audidouasimurnsinuaseiosill fuszansamnsldlulasouiioaiiwandngegn 13.5 Alan3u
wanAnsioRlandu N ielitelulasiaulusag 20 Alandu N siels (Table 2.5.3 and 2.5.4) Geazifiuléi
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Tlnaldesdndiug NSX052014 NUanlunlaununsiuszdniaimnisidlulasiauainiiivgnly

AUGIVLLAZWAIUINITN BTN BT

Y 9

Table 2.5.1 Grain yield of maize variety NSX052014 at 2 locations in year 2016

Applied N Grain yield* Yield increase Grain yield* Yield increase
(kg N/rai) at Farmer field (kg/rai) (%) at UTARDC (kg/rai) (%)

0 776 b - 839 b -

10 1,007 a 22.9 916 ab 8.4

20 1,050 a 26.1 1,109 ab 24.3

30 1,114 a 30.3 1,240 a 32.3

40 1,040 a 254 1,177 a 28.7

CV. (%) 11.4 18.9
Note: * 15% moisture content

Mean followed by a common letter are not different at P<0.05 level by DMRT

Table 2.5.2 Grain yield of maize variety NSX052014 at 2 locations in year 2017

Applied N Grain yield* Yield increase Grain yield* Yield increase
(kg N/rai) at Farmer field (kg/rai) (%) at UTARDC (kg/rai) (%)

0 1,173 ab - 1,026 b -

10 1,255 ab 6.5 1,372 a 252

20 1,325 a 11.5 1,453 a 29.4

30 1,176 ab 0.3 1,601 a 26.7

40 1,039 b -12.9 1,532 a 234

CV. (%) 12.6 134
Note: * 15% moisture content

Mean followed by a common letter.are not different at P<0.05 level by DMRT

Farmer field UTARDC
1600 1600
1200 1200 Q
3 3 °
< 300 4 £ 500 4
3 y = -0.43525C + 23.984x + TTT 3
> R? = 0.9658 S y = -0.19275¢ + 16.996x + 839
400 400 R? = 0.9083
0 0
0 10 20 30 40 50 0 10 20 30 40 50
N application rate (kg N/rai) N application rate (kg N/rai)

Figure 2.5.1 Response of maize NSX052014 to nitrogen fertilizer in silty loam soil (year 2016)
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Farmer field

UTARDC

2000 2000
1600 1600
;EZ 1200 ‘/—-——'\.\' %1200 /‘/‘/_‘\‘
% 800 % 800
> y =-0.4631x" + 14.965x + 1173 > y = -0.5658x + 35.334x + 1027
400 R? = 0.9384 400 R = 0.9707
0 0
0 10 30 5 0 10 20 30 40 50
N application rate (kg N/rai) N application rate (kg N/rai)
Figure 2.5.2 Response of maize NSX052014 to nitrogen fertilizer in silty loam soil (year 2017)

Table 2.5.3 Nitrogen use efficiency (NUE) for maize variety NSX052014 in year 2016.
Applied N Grain yield Grain N* N uptake* ANUE* PNUE* ANRE*
(kg N/rai) (kg/rai) (%) (kg/rai) (kg/kg) (kg/ke) (%)

Farmer field

0 776 1.2 9.3 - - -
10 1,007 1.2 12.1 23.1 83.3 27.7
20 1,050 1.4 14.7 13.7 50.9 26.9
30 1,114 1.3 14.5 11.3 65.4 17.2
40 1,040 1.5 15.6 6.6 42.0 6.9
UTARDC
0 839 1.2 10.1 - . :
10 916 1.3 11.9 7.7 41.8 18.4
20 1,109 13 144 135 62.1 21.7
30 1,240 1.3 16.1 13.4 66.3 20.2
40 1,177 1.4 16.5 8.5 52.7 4.6
Note:  * Calculated from dry weight

ANUE, Agronomic efficiency = (grain yield N - grain yield No) / Nrapplied
PNUE, Physiological efficiency = (grain yield N - grain yield No) / (N uptake Ne - N uptake No)

ANRE, Apparent nitrogen recovery = (N uptake Nt - N uptake No) / Nrapplied x 100
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Table 2.5.4 Nitrogen use efficiency (NUE) for maize variety NSX052014 in year 2017.

Applied N Grain yield Grain N* N uptake* ANUE* PNUE* ANRE*
(kg N/rai) (kg/rai) (%) (kg/rai) (keg/kg) (kg/ke) (%)
Farmer field
0 1,173 0.9 7.2 - - -
10 1,255 1.1 12.1 34.3 70.0 28.0
20 1,325 1.0 11.2 13.1 65.5 45.2
30 1,176 1.1 13.7 13.0 60.2 36.9
40 1,039 14 14.5 6.8 37.1 18.7
UTARDC
0 1,026 1.4 10.1 - - -
10 1,372 1.5 13.3 19.5 60.9 49.8
20 1,453 1.6 16.5 16.8 52.3 61.1
30 1,601 2.2 22.8 12.6 29.8 65.3
40 1,532 1.9 20.8 10.7 39.9 ar7.1

Note:  * Calculated from dry weight
ANUE, Agronomic efficiency = (grain yield N - grain yield No) /-Nrapplied
PNUE, Physiological efficiency = (grain yield N - grain yield:No) / (N.-uptake Nr - N uptake No)
ANRE, Apparent nitrogen recovery = (N uptake Nr - N uptake No) / Nrapplied x 100

anULLNBATEgAansanmsldledmiutaluaifesdaswus NSx052014
mslnsginanauuuannsasunsldtedmidnlnaiiosdn i NSX 052014 fivgnlu
Ausruvunseutls (Table 2.5.5 and 2.5.6) Wyt Tundaanwns eldleludng 10-5-10 Alan3u N-
P,05-K,0 siols TnansuunuduaLinisamusndian dulunvasfiqudidouasimuinisinuns
o5l nsladelinaneuunuduaianisadu Aefisns1 20-5-10 Alan3u N-P,0s-K,0 dels 91nwa
nsnaapssaesUluaesiiuil asdiuldan Snlnadssdndvus NSX 052014 fintsneuausssets
lulastauludng 10-20 Alandu N dels Famsldesiaosdnandinam danuduaudnisasunniian
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Table 2.5.5 Economic return analysis of nitrogen fertilizer application for maize variety

NSX052014 in year 2016.

Fertilizer applied Grain yield  Increase Yield  Gross retuns  Expenditure  Net return  VCR
(kg N-P205-K,0/rai) (kg/rai) (%) (Baht/rai) on fertilize (Baht/rai)
(Baht/rai)
Farmer field
0-5-10 776 - - - - -
10-5-10 1,007 229 1,733 248 1,485 6.0
20-5-10 1,050 26.1 2,055 496 1,559 3.1
30-5-10 1,114 30.3 2,535 744 1,791 2.4
40-5-10 1,040 254 1,980 992 988 1.0
UTARDC
0-5-10 839 - - - - -
10-5-10 916 8.4 578 248 330 1.3
20-5-10 1,109 24.3 2,025 496 1,529 3.1
30-5-10 1,240 32.3 3,008 744 2,264 3.0
40-5-10 1,177 28.7 2,535 992 1,543 1.6

Fertilizers price: 46-0-0 (24.8 baht/kg N) 0-46-0 (37.4 baht/kg P205)'and 0-0-60 (27.7 baht/kg K20)
Yield price: 7.5 baht/kg

Table 2.5.6 Economic return analysis of nitrogen fertilizer application for maize variety
NSX052014 in year 2017.

Fertilizer applied Grain yield  Increase Yield . Gross returns  Expenditure  Net return  VCR
(kg N-P,Os-K,0O/rai) (kg/rai) (%) (Baht/rai) on fertilize (Baht/rai)
(Baht/rai)
Farmer field
0-5-10 1,173 - - : : :
10-5-10 1,255 6.5 615 248 367 1.5
20-5-10 1,325 11.5 1,140 496 644 1.3
30-5-10 1,176 0.3 23 744 =722 -1.0
40-5-10 1,039 -12.9 -1,005 992 -1997 -2.0
UTARDC
0-5-10 1,026 - - - - -
10-5-10 1,372 25.2 2,595 248 2,347 9.5
20-5-10 1,453 29.4 3,203 496 2,707 55
30-5-10 1,601 26.7 4,313 744 3,569 4.8
40-5-10 1,532 134 3,795 992 2,803 2.8

Fertilizers price: 46-0-0 (24.8 baht/kg N) 0-46-0 (37.4 baht/kg P205) and 0-0-60 (27.7 baht/kg K20)
Yield price: 7.5 baht/kg
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3.1 Anwuszdnsnmnisldihvasdninaiesdniiusgnuanengiuifoasn
wavasnsliindanslinandnvastnnlng
aqugnd 2559 navesmsliisonislinandnvesimilnauandvifiuiimsdaniniuasiusd
Ufduitusdetuethaiiteddyrenislinandnvestiing Inedriinniug CPess New Al 50 uax
100 iefifudrasdnsnmsnessing wagitug NSX112013 Al 50 Wediudvesdnsnisaesvive 1
nanAngaan Inglvinandniade 1,620 1,592 uag 1,583 Alan3usiels suadu (Table 3.1.1)
nsugninlnalaerdetndudsdnlnaldfuiinarhfudiEaugnounssiteny 98 Yundagn
U 599.9 fadiing wuiiug CPess New Trinanangaaatade 1,427 Alanfusels (Table 3.1.1)
Slelinaiu 50 Wosidudvesdmanisaessmes d1alnaldsuuiinaihem 707.6 faduns
wudvilidrlnanniuslinandafiudu Tnoiug CPss New uawstug NSX112013 Tiuanangaqn
1,620 uag 1,583 Alansusols audndu (Table 3.1.1) atug NSX112013 TinanAnifinduasaniads
$ovag 27.8 \eiUdsuiflsuiumsugnlngendetinniu Tunaediiug NSX042022 Wuduasanssd 3 way
g CP8ss New liinandnifintuindsdoras 133 14.9 uaz 13.5 auddu (Table 3.1.1) uandlifiu
1 ug NSX112013 fnisnouauassiornganiiiug NSX042022 Wugunsassd 3-Wasius CP8ss New
dlolviiuady 100 Wedduduesdnsinisaiesze dnlneldsuyimaniey 8152 fodiuns
wuiug CP8ss New liinanangeaniads 1,592 Alan3usels (Table 3.1 1) Juwazfiftug NSX112013
Tinandnfindugeaniadofosas 19.8 ewFsuilouiunisdgnlasedeinnu luvnsiiug
NSX042022 Wusumsanssd 3 uaziug CP8ss New Tinanddliintundedosay 155 11.4 wag 11.6
AUEAY (Table 3.1.1)

Table 3.1.1 Grain yield and vyield increase of/the four hybrid maize cultivars as efficiency by

water management in 2016 cropping season.

Grain yield at 15% moisture content (kg/rai) Mean Grain yield increase (%)*
. . ) Irrigation Irrigation Irrigation Irrigation
Maize cultivars Rainfed
50%ETc 100%ETc 50%ETc 100%ETc
(599.9 ' mm)
(707.6 mm) (815.2 mm) (707.6 mm) (815.2 mm)
NSX042022 1,213 d 1,374 ¢ 1,401 Bc 1,382 13.3 15.5
NSX112013 1,238 d 1,583 a 1,484 B 1,492 27.8 19.8
Nakhon Sawan 3 1,240 d 1,425 bc 1,381 C 1,402 14.9 11.4
CP888 New 1,427 bc 1,620 a 1,592 A 1,608 13.5 11.6
Mean 1,279 1,500 1,464 1,415 17.3 14.5

C.V. (Irrigation) 1.74%, C.V. (Cultivar) 3.93%, F-test: Irrigation (P<0.01), Cultivar (P<0.01), Irrigation x Cultivar (P<0.05).
Means followed by the same letter in columns and rows are not significantly different at (P<0.05) by DMRT.

* Grain yield increase as compared to rainfed treatment.

anugnd 2560 Tuggugnd 2560 F1alnaldFurrulutiinaunniissweuazaiiave lasd
Uhinailusauizuugnaunseieinlnaey 98 fundsgn v 869.6 fadiuns Swvhlinssadsili
50 war 100 Wosfusvessnsinisaesvie Tiesuiies 2 ads fusunadilfasusie 17.6 way
27.2 fladns seilddTnaldsusisimun 887.2 uay 896.2 fladns audsu Jwihlknisdanisi
3 n55135 Winandndlnaldunnaneiu I@Bﬂiiﬁ%ﬁﬂgﬂimmﬁafmu n55u3sAlFIESY 50 way
100 Wosifudvesdnsinismesane 1 lnelinandnade 1,460 1,448 uay 1,437 Alansusels
A1UA1AU (Table 3.1.2)
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ag19lsAnin n1smaaeslugguany 2560 wul1 dralnausaziusiinandnunnd1aiuagned
tfuddny Inoiug CPess New inandngsamiade 1,608 Alandusiols sesasunldunius NSX112013
Felvinandninde 1,488 Alan3usiels Tuvaugiiviug NSX042022 uagugunsanssa 3 Iinanansianiade
1,353 way 1,343 nlansusials muaisu (Table 3.1.2)

Table 3.1.2 Grain yield and yield increase of the four hybrid maize cultivars as efficiency by

water management in 2017 cropping season.

Grain yield at 15% moisture content (kg/rai) Mean Grain yield increase (%)*
. . . Irrigation Irrigation Irrigation Irrigation
Maize cultivars Rainfed
50%ETc 1009%ETc 50%ETc 100%ETc
(869.6 mm)
(887.2 mm)  (896.8 mm) (887.2 mm)  (896.8 mm)
NSX042022 1,392 1,319 1,350 1,353 ¢ -5.3 -3.0
NSX112013 1,492 1,507 1,465 1,488 b 1.0 -1.8
Nakhon Sawan 3 1,324 1,364 1,341 1,343 ¢ 3.0 1.2
CP888 New 1,631 1,601 1,593 1,608 a -1.8 -2.3
Mean 1,460 1,448 1,437 1,448 -0.8 -1.6

C.V. (Irrigation) 6.44%, C.V. (Cultivar) 4.65%, F-test: Irrigation (ns), 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.

* Grain yield increase as compared to rainfed treatment.

aAaziean 2 U anmsiieresinasia 2 T wssgquand 2559 uard 2560 wui1 Nl
/@31 50 uag 100 Wosldudvessnanseeseme Iilualduananlaiunneineiu 1wde 1,474 uaz 1,451
Alanfudels suddu Tnelinandngeniinisugninsefedsuilinandniais 1,370 Alansusels
uaziileUSoulfisussinaiug wuin stus CPess New liinandngean 1,577 Alanfusiols sesasnldun
g NSX112013 Inelvinandniade 1,462 Maniusels luvaediius NSX042022 uaziugunsansse 3

Wwawﬁmﬁwqmaﬁa 1,341 way 1,346 dlansumols suaiau (Table 3.1.3)

Table 3.1.3 Combined 2-year analysis of grain yield and vyield increase of the four hybrid

maize cultivars as efficiency by water management in 2016 and 2017 cropping

season.

Grain yield at 15% moisture content (kg/rai) Mean Grain yield increase (%)*

Maize cultivars . Irrigation Irrigation Irrigation Irrigation
Rainfed
50%ETc 100%ETc 50%ETc 100%ETc

NSX042022 1,302 1,346 1,375 1,341 ¢ 34 5.6
NSX112013 1,365 1,545 1,474 1,462 b 13.2 8.0
Nakhon Sawan 3 1,282 1,394 1,361 1,346 c 8.8 6.1
CP888 New 1,529 1,611 1,593 1,577 a 5.3 4.2
Mean 1,370 b 1,474 a 1,451 a 1,431 7.6 5.9

C.V. (Irrigation) 4.76%, C.V. (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.

* Grain yield increase as compared to rainfed treatment.
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aqugnd 2561 lunguan® 2561 UsinanhduieusiBuugnoufaeny 98 Yundaugn sau 317.6
fioduns wihuiinashiulugguanaeudrsnudfininssaesaeutisaiiane fafufeiilidnin
Tunssuisfiugnlnsendeindulinanandeudrsguaie 1,222 Alanfusels wilvinandnsniingsuisi
Tsiiuaiu 50 way 100 Wedldudvasdnanisaessme ddliuandnade 1,386 uay 1,410 Alansusiols

AUAIAU

Fossuifisunandelunssuisdliiuady 50 uag 100 Wesidudvesdnsinmsaessimeiu
nssuisfiugnlasendeindu nudn msliduaiy 50 Wesibudvasdnanisaeszme Snlnalds
Uiy 630.1 Sadwns silFdninayniuslinandaifiutu Ineiug NSX102005 THuanie
Ftugeamadndosay 20.0 Turaueiiug NSX112017 Wuguasansse 3 uazitug CPess New likanan
dutwaiefosay 13.1 11.7 uaw 9.7 mudiu Tuumedinsliduady 100 Wesifudvesdnsnisae
sy F1Tnald s 942.6 Taduns wut wug NSX102005 Wnandnifsdugegaindedos
oz 18.3 Tuvmefivug NSX112017 Wuguasanssd 3 uasitug CP8ss New WnaNanifintuadssosas
14.5 17.6 wag 11.8 muaAu (Table 3.1.4)

SowFeuiiiousgmineiug wuin dnlnestus CPess New vinandngeamads 1,502 Alan3usio
15 sesagunlduiug NSX112017 #ug NSX102005 uagiugunsanssd 3 ddliuandnade 1,322 1,291
way 1,242 Alansusals auansu (Table 3.1.4)

Table 3.1.4 Grain yield and vyield increase of the four hybrid maize cultivars as efficiency by

water management in 2018 cropping season.

Grain yield at 15% moisture content (kg/rai) Mean Grain yield increase (%)*
. . ) Irrigation Irrigation Irrigation Irrigation
Maize cultivars Rainfed
50%ETc 100%ETc 50%ETc 100%ETc
(317.6 mm)
(630.1 mm)  (942.6 mm) (630.1 mm)  (942.6 mm)
NSX102005 1,145 1,373 1,355 1,291 bc 20.0 18.3
NSX112017 1,210 1,370 1,386 1,322 b 13.1 14.5
Nakhon Sawan 3 1,132 1,264 1,331 1,242 ¢ 11.7 17.6
CP888 New 1,402 1,538 1,567 1,502 a 9.7 11.8
Mean 1,222 b 1,386 a 1,410 a 1,339 134 153

C.V. (Irrigation) 2.56%, C.V. (Cultivar) 2.79%, 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.

* Grain yield increase as compared to rainfed treatment.

anugny 2562 Tugqugnd 2562 Uit wlusausiiudgnauiaeny 98 Sundsugn sau 492
fiodms utHufinenssanedliaiuane Tnefuimuinugdussosiidninneny 3-15 Yundaugn uas
udsniilussesiidninnety 1670 Yundaugn fuTmahsusiun Wianmedufisisenu Swedma
nsznusianIsesLAulanaznsiinananvaat1lng ﬁﬂiﬁﬁﬁwaiwmﬁﬂgﬂI@ﬂ@ﬂﬁﬂfﬂﬂJﬂﬁN@Né@L@% 790
Alansudels delvinaiu 50 Wosifudvasdnmmangszve d1nlnalinandnfiutudosay 17.8 e
Wisuidisufumsugninsendediniu Inslinanamads 930 Alanfurels wazdmlnelinanangsanidel
@ 100 Weddudvasdmmmemessie Geiminaldfniviinaniovmn 780 Saduns ladlinandniais
1,019 Alanfistels viafiutusosay 29.1 denBsuiisuiumavanlasenderisu (Table 3.1.5)
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Wewgugun1siinandnvestnalnana 4 Wug wudn Wug CPss New Winandnasgalade
1,054 Alansusiels sesawunlauniuguasadssd 3 wagiug NSX102005 delvinandnndy 894 wag 890
Alansusials mudwiv Tuvaeniiug NSX112017 Tinandadnaniade 813 Alansusials (Table 3.1.5)

Table 3.1.5 Grain yield and vyield increase of the four hybrid maize cultivars as efficiency by

water management in 2019 cropping season.

Grain yield at 15% moisture content (kg/rai) Mean Grain yield increase (%)*
. . . Irrigation Irrigation Irrigation Irrigation
Maize cultivars Rainfed
50%ETc 1009%ETc 50%ETc 100%ETc
(492.0 mm)
(636.0 mm)  (780.0 mm) (636.0 mm)  (780.0 mm)
NSX102005 804 865 1,002 890 b 7.6 24.5
NSX112017 123 827 890 813 ¢ 14.4 23.1
Nakhon Sawan 3 738 945 1,000 894 b 28.2 35.6
CP888 New 894 1,084 1,184 1,054 a 21.3 325
Mean 790 c 930 b 1,019 a 913 17.8 29.1

C.V. (Irrigation) 5.60%, C.V. (Cultivar) 8.08%, 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.

* Grain yield increase as compared to rainfed treatment.

Ha3ATIENTIN 2 U NMTAATIeiNasIn 2 U vesgguant 2561 wavdl 2562 wuil Haved
nsdnnsukagiusluiujduiusdeonudonisiinaniavestaalng wanuauwANA195EnINNTsuas
) % ' ' o ¢ acds v 8 ¢ & ) v
N133AN15U1 KaEANULANAIITENINNLG InensudsniagT 100 Wes@uivawnsinsaesewme i
Nardngsgawde 1,214 Alanfusels sesmunliuwanssdsflin 50 Weddudveadammsaessme 3dlvina
Wanwnde 1,158 Alansusals Tuvasiinisugalnsardetsulvinandadianade 1,006 Alansustals diunis
WIguigusEninaiug wudn dilnesiug CP8ss New lvinandngsgn wde 1,278 AlanSusials Tuvaei
Fralwaiug NSX102005 9ug NSX112017 haziuguasadsse 3 lvinandnliunnseiu wie 1,091 1,067

way 1,068 Alansumals muaeu (Table 3.1.6)

96



Table 3.1.6 Combined 2-year analysis of grain yield and yield increase of the four hybrid maize

cultivars as efficiency by water management in 2018 and 2019 cropping seasons.

Grain yield at 15% moisture content (kg/rai)  Mean Grain yield increase (%)*

Maize cultivars . Irrigation Irrigation Irrigation Irrigation
Rainfed
50%ETc 100%ETc 50%ETc 100%ETc

NSX102005 975 1,119 1,178 1,091 b 14.8 20.9
NSX112017 966 1,098 1,138 1,067 b 13.6 17.7
Nakhon Sawan 3 935 1,104 1,166 1,068 b 18.2 24.7
CP888 New 1,148 1,311 1,376 1,278 a 14.2 19.9
Mean 1,006 ¢ 1,158 b 1,214 a 1,126 15.1 20.7

C.V. (Irrigation) 3.87%, C.V. (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.

* Grain yield increase as compared to rainfed treatment.

@

gavant 2563 lugauant 2563 YSunauiwusausdisuuaniaudiseny 98 Tumasuan dUsanaumiun

Y

et USuNUsI 266 Daduns dxavinlinssudsnuand ninelesanduuculvinandnmianiady 518 dlansy
U 9

sald wazdlalinistiiiasy 50 way 100 WesbudvadnsIn1smieseme Fevinlrvnlnelasuusuiun

(% '

PI9%UR 467.6 Waz 780.0 TadAT NUIN ININAKNaNAMNNT WAL gAY 94.2 way 128.8 snuaeU 119
WisuiWeuiumsugnlngenden s tneiug NSX152097 linan@amuiiuganadesosas 119.4 uay 179.8

AUAIRU (Table 3.1.7) wandliiiudn drilwasiug NSX152097 Imsneuauesgsiansiiul

[y |

wanNHFmuIN1sIansuwasRugiujdiiusdenueelitud Ay sonslyrandnvastnilng

o

1
=

Tnednlweniaug CP8ss New uawsitug NSX152097 Tunsas3siilsnin 100 wesidudvesdnmmemessne
dnlnaldFuuTuaiviomn 780 Seduwrs Iinandngeanads 1,289 uay 1,259 Alandusiols muy
Tummzﬁﬁuﬁ NSX152067 Tnanansosasmaads 1,245 Alansusels urldunnswnsaindiowSouiiouiu
15 CP8s8 New uagiiug NSX152097 udlinandngeniniusuesanssd 3 Jdlvinandniade 950 Alandusels

o w

a819TdAey (Table 3.1.7)

Table 3.1.7 Grain yield-and yield increase of the four hybrid maize cultivars as efficiency by

water management in 2020 cropping season.

Grain yield at 15% moisture content (kg/rai) Mean Grain yield increase (%)*
. . . Irrigation Irrigation Irrigation Irrigation
Maize cultivars Rainfed
50%ETc 100%ETc 50%ETc 100%ETc
(266.0 mm)
(467.6 mm)  (780.0 mm) (636.0 mm)  (780.0 mm)
NSX152067 522 de 996 ¢ 1,245 ab 921 90.8 138.5
NSX152097 450 e 988 ¢ 1,259 a 899 119.4 179.8
Nakhon Sawan 3 490 de 911 ¢ 950 ¢ 784 85.9 93.9
CP888 New 611 d 1,131 b 1,289 a 1,010 85.0 110.9
Mean 518 1,006 1,186 904 94.2 128.8

C.V. (Irrigation) 8.85%, C.V. (Cultivar) 9.19%, F-test: Irrigation (P<0.01), Cultivar (P<0.01), Irrigation x Cultivar (P<0.01).
Means followed by the same letter in columns and rows are not significantly different at (P<0.05) by DMRT.
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anugnd 2564 luggugnd 2564 Usinauhrudaud Sudgnaufiveny 98 Jumdaugn fuTuw
593 365.4 fiaduins daldifissweronudosnisvesdinlng Jamlidninaiiugnlnsordevduls
nawdnsnanaie 920 Alansureld wazideliinady 50 waz 100 Wediudvasdniinisaessme
wut drlwelinandnlsiunndretu Taglinandmade 1,234 uaz 1,153 Alansusiels vieifiutuads

Saeay 34.1 way 25.3 MuUa1euU Aua1nu (Table 3.1.8)

WowFsuidiousgmineiug wuin fnlnestus CPess New Tvinanangeaniade 1,185 Alaniusio
15 sp3aaunlalniug NSX152097 uagitug NSX152067 Felvnananaay 1,127 uaz 1,109 Alansusels
Amaiy waliiunneaiunisadd Tuvasiiuuasanssd 3 Wnandasiaaiade 989 Alanfusels
(Table 3.1.8)

Table 3.1.8 Grain yield and vyield increase of the four hybrid maize cultivars as efficiency by

water management in 2021 cropping season.

Grain yield at 15% moisture content (kg/rai) Mean Grain‘yield increase (%)*
. . . Irrigation Irrigation Irrigation Irrigation
Maize cultivars Rainfed
50%ETc 100%ETc 50%ETc 100%ETc
(365.4 mm)
(550.4 mm)  (705.4 mm) (550.4 mm)  (705.4 mm)
NSX152067 903 1,238 1,187 1,109 b 37.1 315
NSX152097 971 1,288 1,121 1,127 ab 32.6 15.5
Nakhon Sawan 3 862 1,098 1,007 989 ¢ 27.3 16.9
CP888 New 944 1,313 1,297 1,185 a 39.1 37.3
Mean 920 b 1,234 a 1,153 a 1,102 34.1 253

C.V. (Irrigation) 13.07%, C.V. (Cultivar) 7.39%, 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.

* Grain yield increase as compared to rainfed treatment.

HATLAIERIAW 2 U nnnsiasierinasin 2 U vesgugnd 2563 uasl 2564 wudi n1g
famsthuasiusluiufduitsseturonislivananuesiming winsdanimiusassesuilidnlng
Tinandnuansnsiuetasiduddey Tnewuin $1lnedliingsy 50 uay 100 Weddusvesdnsinmsane
SELnY Wwamﬁmqaqﬂm?{a 1,082 wag 1,086 nlansusals ‘mezﬁsﬁwﬂwmﬁﬂqﬂimaawﬁ’mjmu Tikandn

Maeiade 855 Alaniusiols (Table 3.1.9)

WalUTeuiieusenineiug wud 9nlnanug CPess New Minandnasaniade 1,119 Alansusie
15 sesmaanleu Wug NSX152067 Wug NSX152097 uagiugunsaissa 3 delinandniaie 1,000 970

way 942 Alansusals aua1eu (Table 3.1.9)
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Table 3.1.9 Combined 2-year analysis of grain yield and yield increase of the four hybrid maize

cultivars as efficiency by water management in 2020 and 2021 cropping seasons.

Grain yield at 15% moisture content (kg/rai)  Mean Grain yield increase (%)*

Maize cultivars . Irrigation Irrigation Irrigation Irrigation
Rainfed
50%ETc 100%ETc 50%ETc 100%ETc

NSX152067 853 1,051 1,094 1,000 b 23.2 28.2
NSX152097 847 1,057 1,006 970 bc 24.9 18.8
Nakhon Sawan 3 800 1,021 1,004 942 ¢ 271.7 255
CP888 New 919 1,199 1,240 1,119 a 30.4 35.0
Mean 855 b 1,082 a 1,086 a 1,007 26.6 27.1

C.V. (Irrigation) 10.73%, C.V. (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.

* Grain yield increase as compared to rainfed treatment.

UszAnsnmnsldihvasdinlna

aaugnd 2559 anmisnnapsmuiintsianisiasRusiufduiusde fusesdided @y
UsgAnsnmnislithestinlng Tasdlneiug CPess New fiusyansaasinmsliilunisasienandn
guanileugnlnsendoriuudeininalduiinashem 599.9 fiadums Taefusyansnmmsliiueds
2.38 Alanfusieri 1 fadiums Tuvneditrilnaiug CPess New wagsug NSX112013 Tunssadsitlii
a3 50 Wosifudvasdninisaesane Suininaldsuism 707 e daduns Iuandn 2.29 uas
2.24 Alanfusieri 1 fadiues suddy liusndsegedidedifdoioudeutudninnius cPsss
New fitgnlngordotindu og1slsfnmm adlnariy 2 wus ldsuUsuuisg 8152 fadwns Tu
nssuAsAliiLasY 100 Wedidudvesdnnispessive nud1 UssAndnwnisldinanasedned
Toddey (Table 3.1.10) denAdosfunIsnnasives Asare et al. (2011) Fwuin %ﬂaime?iyﬂﬁmigﬂmam
aamna Wug Mamaba wagdalwaiiuguanda g Golden Crystal wag #ug Obatanpa fignlufy
Srutunme fusydvsnimnislithegludag 2:08-3.04 Alansunandasenislih 1 fadiuns

Table 3.1.10 Water use efficiency of the four hybrid maize cultivars as efficiency by water

management in 2016 cropping season.

Water use efficiency (kg grain yield/mm of ETc) Mean
Maize cultivars Rainfed Irrigation 50%ETc Irrigation 100%ETc
(599.9 mm) (707.6 mm) (815.2 mm)

NSX042022 2.02 C 1.94 ¢ 1.72 de 1.89
NSX112013 2.06 C 224 b 1.82 d 2.04
Nakhon Sawan 3 2.07 c 201 c 1.69 e 1.92
CP888 New 238 a 2.29 ab 195 ¢ 2.21
Mean 2.13 212 1.80

C.V. (Irrigation) 1.57%, C.V. (Cultivars) 3.83%, 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.

aauandy 2560 lugauand 2560 dUTunadduganasngauan Javinlin1sdnnisuane 3
n35U35HUsEANS A NSt lamananeiy Tneduseansninnisituiay 1.60 89 1.68 Alansumai 1

fafiuns uinuauuana19senIeiug lnedilnesiug CP8ss New diuszaniamnisldiigean iy

1.82 AlanSusiown 1 Tadwns sesaunlawn Wug NSX112013 Feliuszansainnisldunade 1.68
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Alansusiown 1 Tadwns Tuvaeiiug NSX042022 uagiuguasaissa 3 Jusgansainnislduinign

]

1%
o

Ay 1.53 wag 1.52 AlanSusietn 1 dadwms (Table 3.1.11)

Table 3.1.11 Water use efficiency of the four hybrid maize cultivars as efficiency by water

management in 2017 cropping season.

Water use efficiency (kg grain yield/mm of ETc) Mean
Maize cultivars Rainfed Irrigation 50%ETc Irrigation 100%ETc
(869.6 mm) (887.2 mm) (896.8 mm)

NSX042022 1.60 1.49 1.51 1.53 ¢
NSX112013 1.72 1.70 1.63 1.68 b
Nakhon Sawan 3 1.52 1.54 1.49 1.52 ¢
CP888 New 1.88 1.80 1.78 1.82 a
Mean 1.68 1.63 1.60

C.V. (Irrigation) 6.69%, C.V. (Cultivars) 4.64%, F-test: Irrigation (ns), 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.

HAAATILNTIN 2 T NMTIATerinasIu 2 U vewuant 2559 uagl 2560 wudt 41alned
Usgdnammsliihgagelunssuisiugnlneendetuuasnsnidsitliinaiu 50 Wofibudvesdns
s Tnedussansnmnisléinade 1.91 woy 1.88 Alantuset 1 Safwns sudy Tuvas
finslsi 100 WesiFudvassnansaeszve vlidalnafiussansamnnsldihanads 1.70
Alansusierh 1 faduns wasdlowFeuidiouseninetis wudt Slnaiug CPsss New fiuszansnm
nsldihgean 1wl 2.01 Alanfuserh 1 Tadiums Sosmalduaiug NSX112013 FailuszAvBamnisld
1hiafiy 1.86 Alansusien 1 Saduins Tuvawfiiug NSX042022 uasitusuasanssd 3 fusyAvEninms

THindhaeade 1.71 uaz 1.72 Alansusdot 1.dadmns (Table 3.1.12)

Table 3.1.12 Combined 2-year. of water use efficiency of the four hybrid maize cultivars as

efficiency by water management in 2016 and 2017 cropping seasons.

Water use efficiency (kg grain yield/mm of ETc) Mean
Maize cultivars
Rainfed Irrigation 509%ETc Irrigation 100%ETc

NSX042022 1.81 1.71 1.61 1.71 ¢
NSX112013 1.89 1.97 1.73 1.86 b
Nakhon Sawan 3 1.79 1.78 1.59 1.72 ¢
CP888 New 2.13 2.05 1.86 201 a
Mean 191 a 1.88 a 1.70 b

C.V. (Irrigation) 4.58%, C.V. (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.

gavant 2561 lugguany 2561 wuin Msdanisuiuasiugiufduiusseiuegraledfny

ausgaAnEamMslidinvestnilng Inedilnaiug CP88s New Nugnlaga1dutiludslasuuTunu

=3_
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el 1-98 Tundalgn Tiu 317.6 adwes dusganiammsiduigegaiaie 4.41 AlanTusied 1
Tafwns sesaqnlawnnug NSX112017 g NSX102005 wagiiugunsadssa 3 Nugniaeendeiunsy
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JUsEaNSA1A1SITUN 1Rde 3.81 3.61 way 3.56 NtansuALN 1 TAALWAT ANUAIAU dIUNTTUITNLIUN
50 waw 100 wWesidudvesdnsinisaeszime d1alnaiiussavsainnislduianamniiug (Table 3.1.12)

Table 3.1.13 Water use efficiency of the four hybrid maize cultivars as efficiency by water

management in 2018 cropping season.

Water use efficiency (kg grain yield/mm of ETc) Mean

Maize cultivars Rainfed Irrigation 50%ETc Irrigation 100%ETc
(317.6 mm) (630.1 mm) (942.6 mm)

NSX102005 3.61 bc 2.18 e 1.44 fg 2.41
NSX112017 3.81 b 217 e 1.47 fg 2.48
Nakhon Sawan 3 3.56 c 201 e 141 ¢ 2.33
CP888 New 4.41 a 244 d 1.66 f 2.84
Mean 3.85 2.20 1.05

C.V. (Irrigation) 4.36%, C.V. (Cultivars) 6.28%, F-test: Irrigation (P<0.01), Cultivars (P<0.01), Irrigation x Cultivars (P<0.01).
Means followed by the same letter in columns and rows are not significantly different at (P<0.05) by DMRT.

aavand 2562 lugguant 2562 wuin dnlueugnlaeedesuiusydnsninnisldiiasan
wde 1.60 Alandusein 1 Jadwns sesaswliunnssudsnlminedu 0 waz 100 Wesidudvresdns
N13ABTENEY MUEIAU kazllawWTouLieusenIneiug wudl 1alnaiug CP8ss New dusednsain

nsldungegaadie 1.68 Alanusoun 1 Taduns sesmsnlauniug NSX102005 wazuguaAsaIssn 3

[SIm

WsgAngammslddnede 1.43 wag 1.42 Alansudeus 1 dadiuns audau diuiiug NSX 112017

fUsgansamnisldiinanade 1.30 Alandusialn 1 Jadiuns (Table 3.1.14)

Table 3.1.14 Water use efficiency of ‘the four hybrid maize cultivars as efficiency by water

management in 2019 cropping season.

Water use efficiency (kg grain yield/mm of ETc) Mean
Maize cultivars Rainfed Irrigation 509%ETc Irrigation 100%ETc
(492.0 mm) (636.0 mm) (780.0 mm)

NSX102005 1.63 1.36 1.28 143 b
NSX112017 1.47 1.30 1.14 1.30 ¢
Nakhon Sawan 3 1.50 1.49 1.28 142 b
CP888 New 1.82 1.70 1.52 1.68 a
Mean 1.60 a 1.46 b 1.31 c

C.V. (Irrigation) 5.74%, C.V. (Cultivars) 8.19%, 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.

HAAATIENTIM 2 U 3nmTiasieinasin 2 U vewguant 2561 wagdl 2562 wui1 n1sinng
ihuasiugiufautusdetuetaldeddreuszansamnislddwesinlng Tnsdineiug cPsss
New fiugnlngendotinu fuseansninnisldtigean ade 312 Alansudeyn 1 fiaduns sosadn
I¢urifug NSX112017 #ug NSX102005 wagituguasarssd 3 fiugnlasenderincu Tuvmedinnslii
54 50 war 100 Wesdudvesdninisaeszme slidninadluszansamnisldiianas (Table
3.1.15)
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Table 3.1.15 Combined 2-year of water use efficiency of the four hybrid maize cultivars as

efficiency by water management in 2018 and 2019 cropping seasons.

) . Water use efficiency (kg grain yield/mm of ETc) Mean

Maize cultivars
Rainfed Irrigation 50%ETc Irrigation 100%ETc

NSX102005 2.62 b 1.77 d 1.36 f 1.92
NSX112017 2.64 b 1.74 d 1.31 f 1.89
Nakhon Sawan 3 2.53 b 1.75 d 1.35 f 1.87
CP888 New 3.12 a 207 ¢ 1.59 e 2.26
Mean 2.73 1.83 1.40

C.V. (Irrigation) 5.04%, C.V. (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.

aquany 2563 lunquand 2563 Fafinnnizduiistasenuulugguan dsmansenusionis
Wigivlanarnislinandnvosininaiiugnlnendovisu fedudeinlinssudsiliinagy 50
Wosidudvasdnmmaneszive d1ilweiszansnmnislitigean wie 2.15 Alansuseth 1 fadiuns
sosnanléun nesuisfivgninserdeinu Suirinadussansnimnislddnads 195 Alansudet 1
fiodiuns wagnsaudsilii 100 Weddudveadniinisniessme Srlnadivsgansninnslivisian
wdn 1.77 Alanfusern 1 fadiuns dedsuifisusenitsiugnedy dnlnaius CPsss New i
UsyAvsnmmsldihaeaniade 2.21 Alanfudeth 1 fadiuns gandatug NSX152067 g NSX152097
uaziusunsanssd 3 JeliuszAvsnwnisldtade 1.98 190 wae 1.74 Alanduserh 1 fadums way
Lsiuansnafiunneadia (Table 3.1.16)
Table 3.1.16 Water use efficiency of the four hybrid maize cultivars under as

efficiency by water management in.2020 cropping season.

Water use efficiency (kg grain yield/mm of ETc) Mean

Maize cultivars Rainfed Irrigation 50%ETc Irrigation 100%ETc

(266.0 mm) (467.6 mm) (669.2 mm)
NSX152067 1.96 2.13 1.86 1.98 b
NSX152097 1.69 2.11 1.88 1.90 bc
Nakhon Sawan 3 1.84 1.95 1.42 1.74 ¢
CP888 New 2.30 242 1.93 221 a
Mean 195b 215 a 177 b

C.V. (Irrigation) 11.87%, C.V. (Cultivars) 11.82%, 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.

gavanl 2564 wui d1lwaiivgnlneendeuiuwazfiliinasy 50 Wesidudivednsinisane

= a a DS = a o 13 a a I v aa 1
seme TUsvansammsldunaie 2.52 uar 2.24 Alansusdeun 1 Tadwns luunnd1afun19ada widl
Usgansningendinishiinesy 100 Wesiduduesdnsinisaessme waslaiSeuiiouseninanug
WU G1Ilnanug CP888 New fug NSX152067 wagiiug NSX152097 fiuseansainnslaunliunnsng
M 1@fe 2.27 2.13 way 2.20 Alansusiedl 1 fadwes widusganiamganiniuduasaisse 3 agnadl
HydAgy (Table 3.1.17)

Table 3.1.17 Water use efficiency of the four hybrid maize cultivars as efficiency by water
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management in 2021cropping season.

Water use efficiency (kg grain yield/mm of ETc) Mean
Maize cultivars Rainfed Irrigation 50%ETc Irrigation 100%ETc
(365.4 mm) (550.4 mm) (705.4 mm)

NSX152067 2.47 2.25 1.68 213 a
NSX152097 2.66 2.34 1.59 2.20 a
Nakhon Sawan 3 2.36 1.99 1.43 193 b
CP888 New 2.58 2.39 1.84 227 a
Mean 252 a 224 a 1.63 b

C.V. (Irrigation) 18.83%, C.V. (Cultivars) 7.22%, 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.
a ¢ o a ¢ a = = s a
NAAATIZYTM 2 U 3nnsiasieinasin 2 U vedgguant 2563 wagl 2564 wuii 91ilnail
Ugnlneanderduuazilimingsuy 50 Wesidudvesdnsinsaeseme dusz@nsainnsldunaie 2.23
ey 2.20 Alansudeun 1 dafwns Likansraiuniada waliussansainaendnnisiiduasy 100
¢ @& & Y] = = a ' YA | P o ¢ ~
LWUOSIFUAVDIDNTINITANETLLUAEY LLamaLUiaum&mazmwwuq WU m’ﬂwmwuq CP888 New
Uszdngnmnisldunasan wie 2.24 Alansuseti 1 Tadwns 598937 Lok g NSX152067 waz
Wug NSX152097 Fauszansamnisldin wde 2.06 uay 2.05 AlanTugeua1 Tadwns luvaeiiug
uATARsIA 3 PUsgdninmmslduidifanade 1.83 Alansusieun 1 Haawwns (Table 3.1.18)
Table 3.1.18 Combined 2-year water use efficiency of the four hybrid maize cultivars as

efficiency by water management in 2020 and 2021 cropping seasons.

Water use efficiency/(kg-grain yield/mm of ETc) Mean
Maize cultivars Rainfed Irrigation.509%ETc Irrigation 100%ETc
(869.6 mm) (887.2 mm) (896.8 mm)

NSX152067 2.22 2.19 1.77 206 b
NSX152097 2.17 2.23 1.74 205 b
Nakhon Sawan 3 2.10 1.97 1.42 1.83 ¢
CP888 New 2.44 2.40 1.88 224 a
Mean 223 a 220 a 1.70 b

C.V. (Irrigation) 16.00%, C.V. (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.

[

3.2 AnwUszAnsniwnnsldihvestilnadesdniiusgnuanargfiuiedu

aaugn U 2559

waHAR uazUszAnsniwnsldun

msdnmsthuagiuidnnalifiujduiusaenslinandn n1sugnlnsenderinu nmsliiiad
50% way 100% YesAnudeInisinvesining Iuananliuandsiuniaads wae 1,576 1,654 way
1,582 Alansumals suafy Tnonslsiin 50% waz 100% veasnsnsmesemetvastnlnn 19
nandnifindudofisuiunmstgnlaendeinduienas 4.9 uay 0.4 suddy Tuduiug Sauusnsis
maaiatunsivinande Ingiuguasaissa 5 wag CP888 New luinawdnadluszauideniu 1,726 uax
1,676 Alansusals suaeu %amﬂﬂ'jwﬁuﬁj NSX111021 LAy UATAISIA 3 NliNananade 1,518 uay
1,495 Alansu muaneau (Table 3.2.1)
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Uszansnmmsididninadssdnslunsadrananan wuin nmsliilngendeoiny $12lned
Uszavsnmmsldinads 2.75 Alandunanansousinanididnlnaledsu 1 fadwns daunisliin 50%
LA 100% Y89ANNFeINTivedlng SUszansnmnnsidineds 2.40 uaz 1.96 Alansunananse
Usianhiidalnalddu 1 fadwns auddu fansandiuiug nudn uasaissd 5 NSX111021
UATAITIA 3 WAy CP888 New fldnsinisldurlunisadenanan 2.55 2.26 2.19 way 2.48 Alandu
NaHARRoUSINh 1 fadluns (Table 3.2.2)

Table 3.2.1 Maize grain yield (kg rai”!) under different water management at Nakhon

Sawan Field Crops Research Center in 2016.

Varieties (b) Water management (a) Mean yield increase (%)*
Rainfed 50% ETc 100% ETc 50% ETc 100% ETc
(573 mm.) (690 mm.) (807 mm.) (690 mm.) (807 mm.)
NSX052014 (NS5) 1,660 1,851 1,668 1,726 a 11.5 0.5
NSX111021 1,592 1,506 1,457 1,518 b 5.4 8.5
Nakhon Sawan 3 1,387 1,547 1,553 1,495 b 115 12.0
CP888 New 1,667 1,711 1,651 1,676 a 2.6 -1.0
Mean 1,576 1,654 1,582 4.9 0.4

CV. (@) % = 5.58, C.V.(b) % = 8.37 F-test : water management{a) = ns, varieties (b) = *, axb = ns
Means follow by the same letter in columns and rows are not significant different at 5% level by DMRT
* @rain yield increase as compared to rainfed treatment.

Table 3.2.2 Water use efficiency of maize under different water management at

Nakhon Sawan Field Crops Research Center in 2016.

Water management (a)

Varieties (b) Rainfed 50% ETc 100% ETc Mean
(573 mm.) (690 mm.) (807 mm.)
NSX052014 (NS5) 2.90 2.68 2.07 2.55
NSX111021 2.78 2.18 1.81 2.26
Nakhon Sawan 3 2.42 2.24 1.92 2.19
CP888 New 291 2.48 2.05 2.48
Mean 2.75 2.40 1.96

aguan U 2560

Handn uwazuszaniaiwnisldin

= = = v = 1 oA o § Vv

Weanlugaugnt 2560 dn15nszaredveslud dunnynegisdaiilos vinlud1alnaluns
IansUmNNTINIS s UInegiiae Fanssyiulaiaslinandnldunneiaiuneads Tusuiug
fAuuanataneadalunsiinandn lneiudunsadssd 5 way CP88s New inandnaslusedu
Wiy 1,262 wag 1,226 Alansusals auadu Fanndniug NSX111021 wag uasadssa 3 Nlina
NamLRae 1,112 way 1,012 Alansy auansu (Table 3.2.3) Fegpnndosnunananitlaiut 2559
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Talnadesdniiugannanudaziuiidnsnisidunlunisasanandnlaunndieiu lng
UATAITIA 5 NSX111021 uATAITIA 3 way CP888 New HUszanSa mnisldunlunislvinanin ade
1.92 1.63 1.54 uaz 1.86 AlanSunandnsieusuia 1 dadwns mua1iu (Table 3.2.4)

Table 3.2.3 Maize grain yield (ke./rai) under different water management at
Nakhon Sawan Field Crops Research Center in 2017.

Varieties (b) Water management (a) Mean yield increase (%)*
Rainfed 50% ETc  100% ETc 50% ETc 100% ETc
(658 mm.) (658 mm.) (658 mm.) (658 mm.) (658 mm.)
NSX052014 (NS5) 1,338 1,309 1,139 1,262 a 22 -14.9
NSX111021 1,120 1,125 1,091 1,112 be 0.4 26
Nakhon Sawan 3 1,005 1,080 952 1,012 ¢ 7.5 53
CP888 New 1,281 1,267 1,131 1,226 ab -1.1 117
Mean 1,186 1,195 1,078 0.8 9.1

CV. (@) % = 15.36, C.V.(b) % = 8.87 F-test : water management (a) = ns, varieties(b)= *, axb = ns
Means follow by the same letter in columns and rows are not significant different at 5% level by DMRT

* Grain yield increase as compared to rainfed treatment.

Table 3.2.4 Water Use Efficiency of maize under different water management at

Nakhon Sawan Field Crops Research-Center.in 2017.

Water-management (a)

Varieties (b) Rainfed 50% ETc 100% ETc Mean
(658 mm.) (658 mm.) (658 mm.)

NSX052014 (NS5) 2.03 1.99 1.73 1.92

NSX111021 1.70 1.71 1.66 1.69

Nakhon Sawan 3 1.53 1.64 1.45 1.54

CP888 New 1.95 1.93 1.72 1.86

Mean 1.80 1.82 1.64

aaUan U 2561

wandn wazUszdusnmnsldi

nsdansirluusaznssnisliiu fautus fuiugininadenandn n1slsd 50% uag 100%
Yp9rugoIMstvestalng Wuanandinlnaaasliwmnanestunsadn Inglinandnads 1,293 uag
1,278 Alanfusels amud iy gentinmsugnlaserdeuuddlinandn 1,186 Alansustels el
50% wag 100% vasdnsinsmeszmeihuestning Tinandndutudefioutunisugnliasodetisy
Yovay 9.0 way 7.8 muandu Tususitug wudiuguesanssd 5 Winandntilnewade 1,338 Alandusie

J v 6 [

13 Fegandmniugusliunndrmisadfduiugiug CP8ss New flvinandniade 1,308 Alanusals

9 9 9

s 1% a

Tuvauzfiiug NSX111014 uay uasanssn 3 Winandaiade 1,202 uaz 1,162 Alan3u muddu (Table
3.2.5)
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Uszansnmmsldihdnlnadednslunisadamands wuin nsliilagendethely $1lned
Uszansnmmsldiingds .15 AlandunanansouSinanhditnlnaledsu 1 fadwns drunisidin 50%
LA 100% YosAudeInIsiivesiialng fussansnmnnsidinieds 2.23 uas 1.46 Alansunanansie
Usinanhidminaldsu 1 fadwns musidu denndesiunmsvnassues Sude uasans (2538) finuin
WUE vasdifioniidanaaieiisysunaunisiyi Tnedlelsinlusns W/E 0.1 WUE vesmananiinndu
3.62 Alanfuselsrefiadiuns wazileliiufiudulugns IW/E 0.7 WUE nawdnilinanas (1.48 Alansy
solisaladiuns) Ha1sanduiug nuintilng WuguATadssd 5 NSX111021 uATEITIA 3 uaz CPS88
New flUszansammslduinlunisadimanan 2.77 2.50 2.44 uaz 2.74 Alandunandnsousunaing
I1lnalasu 1 Jadwas auainu (Table 3.2.6)

Table 3.2.5 Maize grain yield (kg./rai) under different water management at

Nakhon Sawan Field Crops Research Center in 2018.

Varieties (b) Water management (a) Mean yield increase (9)*
Rainfed 50% ETc 100% ETc 50% ETc 100% ETc
(286.2 mm.)  (580.0mm.)  (873.8 mm.) (580.0.mm.) (873.8 mm.)
NSX052014 (NS5) 1,236 1,412 1,368 1,338 a 14.2 10.7
NSX111014 1,132 1,238 1,235 1,202 b 9.4 9.1
Nakhon Sawan 3 1,127 1,163 1,197 1,162 b 3.2 6.2
CP888 New 1,250 1,361 1,311 1,308 a 8.9 4.9
Mean 1,186 b 1,293 a 1,278 a 9.0 7.8

C.V. @) = 5.22%, C.V. (b) = 5.37% ; F-test : water management (a) = **, varieties (b) =**, axb = ns
Means follow by the same letter in columns and.rows are not significant different at 1% level by DMRT
* Grain yield increase as compared to rainfed treatment

Table 3.2.6 Water Use Efficiency of maize under different water management at

Nakhon Sawan:Field Crops Research Center in 2018.

Water management (a)

Varieties (b) Rainfed 50% ETc 100% ETc Mean
(286.2 mm.) (580.0 mm.) (873.8 mm.)
NSX052014 (NS '5) 4.32 2.43 1.56 277
NSX111014 3.96 2.13 1.41 2.50
Nakhon Sawan 3 3.94 2.01 1.37 2.44
CP888 New 4.37 2.35 1.50 2.74
Mean a.15 2.23 1.46
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aaUan U 2562

nanan wazUszansnmnisld

nsdansinluusaznssisliiufauius fuiugininadenandn n1slsdn 50% uas 100%
Yp9rugoIMstvestalng Wkananinlnaaagliwmnaestunsadn Inglinandnads 1,064 uag
1,134 Alanfudeld muddiu gandnisugnlaserdutludslinandn 828 Alanfusels Tnsnislii
50% uay 100% vasdnsnsniessvetvesiiing  Iinandniutudeifieusunsugnlaseide
ilufenay 28.5 uay 37.0 muddy daluduiug wuiiwus CPess New liinandmadsgsniinn
fiug Ao 1,118 Alandusiols druuasadssd 5 NSX111014 uag uasadssa 3 Winandniade 994 963
waz 959 Alandu muadu (Table 3.2.7) Fsn1sTinananiausiinezanasannd 2561 wandadululy
AFNLALINU

Uszansnmmsldihdalnadesdn slunsadimanan wuin msliilneedoiny $1alnad
Usvansamnsldiniede 2.75 Alansunanansousinanidninalasu 1 fadwns daunisldin 50%
LA 100% Y89AudeInsinvesdlng fussansamnisldinads 2.98 way 2.27 Alansunananse
Usumihidiinaléfu 1 fadwes awdidu farsunduiuiwuiadaalnaiusuasaisse
NSX111014 upSEI534 3 ua CP888 New dUsvansamnsldvnlunsadisnanan 2.17 2.05 2.09 uag
2.45 AlanfunananseUSnaniidninalasu 1 fadwns auddu (Table 3.2.8)

Table 3.2.7 Maize grain yield (ke./rai) under different water management at

Nakhon Sawan Field Crops Research Center in 2019.

Varieties (b) Water management (a) Mean yield increase (%)*
Rainfed 50% ETc 100% ETc 50% ETc 100% ETc
(301.4 mm.) (469.7 mm.) .(873.8 mm.) (580.0 mm.) (873.8 mm.)
NSX052014 (NS5) 830 1,062 1,091 994 b 28.0 31.4
NSX111014 736 1,005 1,148 963 b 36.5 56.0
Nakhon Sawan 3 799 1,004 1,074 959 b 25.7 34.4
CP888 New 946 1,185 1,225 1,118 a 253 29.5
Mean 828'b 1,064 a 1,134 a 28.5 37.0

CV. (a) = 8.36%, C.V. (b) =4.74 % ; F-test : water management (a) = **, varieties (b) =**, axb = ns
Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT

* @rain yield increase as compared to rainfed treatment.
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Table 3.2.8 Water Use Efficiency of maize under different water management at

Nakhon Sawan Field Crops Research Center in 2019.

Water management (a)

Varieties (b) Rainfed 50% ETc 100% ETc Mean
(301.4 mm) (469.7 mm) (726.3 mm)
NSX052014 (NS 5) 2.8 3.0 2.2 2.17
NSX111014 2.4 2.8 2.3 2.05
Nakhon Sawan 3 2.7 2.8 2.1 2.09
CP888 New 3.1 3.3 2.4 2.45
Mean 2.75 2.98 2.27

aauan U 2564

waHAR uazUszAnsniwnisldun

nsdamsinluusiaznsnituasiuddninalufufduiusdodulunslinandn nsliiasy
50% uay 100% wasnudosnIsvesinlne Wuandadiinaedeldunnietunisadn 882 uas
926 Alan3usiols muddu gendmsdgnlasendetiduddlinataniade 818 Alansusiols Tnsnslii
50% Waw 100% vesArmsasn1sivesiing linandsdinaiiuiuannisugnlneadetindulesas
7.83 uag 13.21 guadu Tusuiug wudn Wug CP888 New NSX151009 way NSX151034 Tinande
Trlwandsluseduidiontu 929 910 uay 845 Alan3udels mudiu ganiniudunsanssd 3 Tinawndn
\ade 817 Alaniusiols (Table 3.2.9)

UszAvBnmnsliidrinadsddnflunsaiiswandn nud nssudsddnslsilaserdouelu
dnlnadusyansnmmslitiade 2:67 AlansunanderoUsinatitrlneldsu 1 feduns drumsl
111 50% uay 100% vosnuFeIMswesdnlng dussAvsnmnislitieds 1.66 uas 1.22 Alan3u
nandnreUsIa AT Inaldsu 1 Sadiues audidu fansanduiug wuhdninedesde g
anuanusaztusisnldilunsaiswananadeegsening 1.74-1.96 Alansunananseusuas
1 fiaduns (Table 3.2.10)
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Table 3.2.9 Maize grain yield (keg./rai) under different water management at

Nakhon Sawan Field Crops Research Center in 2021.

Varieties (b) Water management (a) Mean yield increase (9)*
Rainfed 50% ETc 100% ETc 50% ETc 100% ETc
(306 mm.) (532 mm.) (758 mm.) (532 mm.) (758 mm.)
NSX151009 863 874 993 910 a 1.3 15.1
NSX151034 760 897 879 845 ab 18.0 15.7
Nakhon Sawan 3 791 812 849 817 b 2.7 7.3
CP888 New 858 947 982 929 3 10.4 14.5
Mean 818 b 882 a 926 a 7.8 13.2

CV. (@) =7.71%, CV. (b) = 11.66% ; F-test : water management (a) = *, varieties (b) = * axb = ns
Means follow by the same letter in columns and rows are not significant different at 5% level by DMRT
* Grain yield increase as compared to rainfed treatment.

Table 3.2.10 Water use efficiency of maize under different water management at

Nakhon Sawan Field Crops Research Center in 2021.

Water management-(a)

Varieties (b) Rainfed 50% ETc 50% ETc Mean
(306 mm.) (532 mm.) (758 mm.)
NSX151009 2.82 1.64 1.31 1.92
NSX151034 2.48 1.69 1.16 1.78
Nakhon Sawan 3 258 1.53 1.12 1.74
CP888 New 2.80 1.78 1.30 1.96
Mean 2,67 1.66 1.22

N1MARRLN 4.1 Msuszlivaanuginilnabesdnddalsaluludunalvg

9
v ¢

nsUssuiugda AR s i e iugud fusgnuanfunumuuds Wusunsanssd 3 uas
WusuATANTIA 459y 96 3us/aeius selsalulvsiunalvafludl 2559-2564 Tuanwlsfifinissyuin
10915A9NUNILIELTD aansadandusziuanuduniu Kl Fruniudelsa 50 Wug Idud aind 3
manWa 7 Nei542011 Nei542013 NSX112006 NSX112017 NSX112019 NSX152066 NSX152067
NSX152070 NSX152086 NSX152093 NSX152095 NSX152096 NSX152097 NSX152002 NSX152009
NSX152013 NSX152016 NSX152018 NSX152025 NSX152026 NSX152027 NSX152032 NSX152041
NSX152043 NSX152045 NSX152055 NSX152056 NSX152058 NSX152060 NSX152065 NSX152069
NSX152083 NSX152085 NSX152091 NSX102005 NSX152057 NSX151003 NSX151004 NSX151005
NSX151008 NSX151012 NSX151013 NSX151014 NSX151027 NSX151034 NSX152070 Nei532027
uay Nakhon Sawan 4 ffnaduszdumaAnlsnszning 1.00 - 1.97 fumuliunas 41 fus/aneus
1AWn Neid02011 Takfal Takfad Takfa5 Nei532005 DTMA202 NSX102003 NSX112010 NSX112011
NSX112013 NSX112014 NSX112015 NSX112026 NSX112029 NSX152011 NSX152092 NSX152006
NSX152010 NSX151006 NSX151009 NSX151011 NSX151015 NSX151016 NSX151017 NSX151029
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NSX151002 NSX172002 NSX172003 NSX172007 NSX172008 NSX172010 NSX172015 NSX172017
NSX172019 NSX172032 NSX172035 Nei542012 Nei582038 Nei582060 Nei581005 ey Nakhon
Sawan 3 fA1ad8szAuUNsIAnlIATENINg 200-2.75 wazdouleUiunans 5 Wud/aeus leun
Nei9202 Takfa 4 Nei542017 DTMA193 way NSX152022 fanadssyfunisiinlsasening 3.00-3.19
dauiugnsivaeusaukerialsa lausnd 3 dsedunisiinlsn 4.61

a o ' a ' v =1 v
N13VARReN 4.2 Havasiuugndanisiialsadniinludrlnaiesdn
nsiialsainivestirlnalugauant 2560
YuziiungItlnanuensiaunfkazaunsaduunetinvesdesianvalsainuiilanail ailn
a v ~ ] I 3 v v a & o a 2 o A a
Wardulo@eronihseninaudn vuwan wazdsrinadsududilorsuiy Wudhwuzoinsiiiaain
M3aevetes Penicillium sp. Tralwafindndvvuwdn Snnuuwidaiiogusiadatsin fin
91NN13¥a18UNTDI Cephalosporium sp. vuilndiduledvivuiudauazseninauuda 1ina1nns
yaneveles Fusarium moniliformae Wanildm ffuing dhiiefivsudiiln Wudnwmreinsfiie
MNNNSNA18V0T831 Botryodiplodia theobromae
o U s ay o & ] Iy Y s & a | Aa &
Tulgnuasiiugiuduiusseniniuluiudesidudnisiialsadnuianilameaunanigesvn
a Qll ¥ [ | [ % a 1 ¥ 1 U s d‘
yipnudviarslundaziudan laeTulgn 8 wguniau alsaidnuludninausdasiugiafe 0.48-
58.6 Wosiud Juugn 29 nauniau ialsadniuiludnlnausaziugiaie 1.22-58.0 wWesidud Wug
NSX052014 lulsailniintiesdianvs 2 fuugnueufieunguniay 0.48-1.22 Wesidusd sedaunliun
WuduasanssA 3 Judan 3 nsngian Sralwayniugilulsailnuing @ wie 46.4-68.5 Wesidud Ju
Ugn 1 dwau nsialsednuianaslunniug lneiielsawae 2.18-21.4 Wesidud (Table 4.2.1) N3
Ugndnlnadugauuiulan 8 uag 29 wuaiau msdenldiuniawesluiing lauwn NSX052014
¢ | ) o g s @ I3 ' ~ |
waz uATANsIA 3 d1mdulan 3 nsngian ynugiesidudnsilulsaiinuiaalieninnasnyiegg
Ugnuazaae 90 Tuaufefuifen 4nlwaldfudsuoauiruuinniniudgndu Jadalsailniuigenan
Usznoufuganewnuiieadilunnuin Asdialsaanandevgniudan 1 dumnay dauiugdnlnend
Wesdwiniafinlsailnuingadlougnasus 8 naunieu aufis 3 nangiau toun s 4452 uandulse
asaadievanluioudamey
diannsanlsailnuwenauviinvesdoae wuiiujduiussenineiulgnuasiuglusiu
s & & a o a & . s & & a | A a &
Wesidudanisiialsalnidafiinainidesn Penicillium sp. WesGusinsiinlsaininiliinaniaies) B.
s & ¢ a I A a & @ o Py a
theobrobromae wagilasitusnnisiialsainiiiiiineinisiwdandulnduuasiiduladuravuin
dnsulsailnuiiiiinainies Penicillium sp. u Wiedgndilnaluiuuan 8 nguaian usaziugdu
Tspiade 1.41-39.09 Wesidud Tulan 29 wguniau urasiugidulsande 0-40.56 LUasidud Wi
Julsasn i3 2 Tudgnueadounguanau laun NSX052014 (1.41 way 0 Wesidud) Tuugn 1 nsngiax
lnawnasiugilulsaaie 19.31-28.45 Wesidud Tulgn 1 dwnan dnlnausasiugilulsamie
3.86-11.75 wWosidus (Table 4.2.2) fiUjduniussenineiulgnuasiugluaussauainusunsslunisiin
IsaflnuiniiinaniesT Penicillium sp. RugNHseAUANTULTIVBINTIAALIARTTILIN 2 JuUgnues
Woungenian e NSX052014 Taeinlddidesvirarevieiidesuinliiiu 3 wWesiuraesiuiiln
(AxLUUANTULIIRRY 1.25) Tudan 3 nIngIAL wae 1 @Al nniusiiseduaiuuuwsavastsall
waneneiueadd leeflnfiwesvihatesening 1-3 Wesidudvesiiudiln
nsiinlsailnid1MiAnINGesn B. theobromae wuldsausiuvanifeunguaiau-nsngiay Lyl
wunsinlsatuiulgniieudamen (Table 4.2.3) nsugndnilnauugnidsunguaiay Wugidulse
1 laln NSX052014 uag NSX042022 syauauguusdbunisiialsalusdasiughiunnssiunisaia
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usiuAnsnstusEItausiar JuUgn Tnefutgn 8 wauaAL- 3 n3ngIAN TANUTULTY 1.45-2.0 FsAndy
fulunsvianeiin i 3 Weddud

maslsainiifAeo msmdaduledvnuasiidiedvniuda wuludnlnayniulgn fu
Ugn 8 wauniaw WWulse 0-29.1 wWesidud Tulgn 29 wouniau (Wulsa 0.97-35.4 Wesdud Julan 3
nsnnay ulsa 39.9-65.3 Weddud dauiuugn 1 dwnau Wulsa 1.21-20.7 Wedidud siusid
Weddudnaiinlsngs Téun NSX042022 Taesinnuennistiadunudniosiiude suvaieiindainain
o Cephalosporium sp. watudaziiesidudnisialsaunuassAuaUTULSIUINsAnlsa Ay
3 Woesiurvesiln diuiugarssa 4452 fwesidudnisiialsnguasziiszauainuguuss 4.05 (4-10
Wosidudvasiiuiiiin) (Table 4.2.0)

nsuuitleuvasasivanideslundatnalng

doduiudansaingimansfivanidon wuansfiuluddud 1 uasyluddud 2 lewus
NSX042022 nunisUuilouvesansfiuyludidud 1 uaswlufdud 2 Tud3um 1,076 uay 1,413
lulasnsudedlaniy auddu ludnlnatulgn 3 nsngiau Wug NSX052014 wunisUuiiouves
answluddud 1 waenluddud 2 luuTun 378 uag 201 lulasniusenlandu esidndu Tudilne iy
Ugn 3 nangrau Wug NSX102005 s 4 Futgn numsvuidlouvesasiwyludduyluddud 1 (28s-
3,289 lulpsniusienlansy) wagylulidud 2 (288-3,289 lulasnuseflaniu) siusagissn 4452 W 4 Yy
Ugn wunsuuiteuvesansiuyludfunluddud 1 (424-1,585 lulasniusenlantu) uasyludidud 2
(255-1,312 lulasnusiaflansy) Wuguasadssa 3 Tuiuugn 29 wguatay wag 1 NINHIAL NUNT
ﬂuL%Jaumaamaﬁwﬂuhﬁ%uwﬂiuﬁ%uﬂ 1(1,253-2,490 lulpsnsusentansy) uwasyluligud 2 (403-1,598
lulasnfusedlaniu) (Table 4.2.5) wanstugirnaiibulsailnuin Penicillium sp. asialaimuansfiv
orchratoxin A
Table 4.2.1 Ear rot incidence of hybrid maize varieties in different planting date in

2017.
Variety Planting date

8 May. 29 May 3 July 1 August
NSX042022 332 cC 29.6 bc B 68.5b D 21.4b A
NSX052014" 0.48 a A 1.22aA 47.7aC 8.09 ab C
NSX102005 10.6 b A 323cC 50.5aD 190b B
Suwan 4452 58.6d D 58.0c D 529a8B 205b A
Nakhon Sawan 3 13.7b B 169b B 46.4 a C 218 aA

C.V. (planting date) = 44.1%, C.V. (variety) = 30.5%

F-test : planting date (P<0.01), variety (P<0.01), planting date x variety (P<0.01)

Means followed by the same lowercase letter in a column are not significantly different at 5% level of probability by DMRT.
Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.

Y = harvested 100 days after planting
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Table 4.2.2 Percent Penicillium ear rot disease incidence of maize hybrid varieties in
different planting date in 2017.

planting date

Variety
8 May 29 May 3 July 1 Ausust
NSX042022 9.73 b AB 17.19 b BC 2278 bc C 541 b A
NSX052014" 1.41aAB 0.00a A 26.21 bc C 10.13 ab B
NSX 102005 11.38 b A 25.65 c B 28.45Db B 1516 b A
Suwan 4452 39.09 ¢ C 40.56 d C 2729 b B 11.75 ab A
Nakhon Sawan 3 13.01 b AB 15.56 b B 19.31a8B 386 aA

C.V. (planting date) = 88.7%, C.V. (variety) =52.7 %. Data were transformed by Arcsine (sqr(X/100))

F-test : planting date (P<0.05), variety (P<0.01), planting date x variety (P<0.01)

Means followed by the same  lowercase letter in a column are not significantly different at 5% level of probability by DMRT.
Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.

Y = harvested 100 days after planting

Table 4.2.3 Percent Botryodiplodia ear rot disease incidence of hybrid maize
varieties in different planting date in 2017.

planting date

Variety
8 May 29 May 3 July 1 August
NSX042022 3.46 ab A 202aA 0.00a A 0.00a A
NSX052014" 141aA 0.00a A 4.83 ab A 0.00 a A
NSX102005 8.67 bc B 9.25b B 3.41 ab/AB 0.00 a A
Suwan 4452 13.17¢c B 342aA 1.48 ab A 0.00 a A
Nakhon Sawan 3 12.66 cB 12.03 b'B 705bB 0.00 a A

C.V. (planting date) = 103.7 %, C.V. (variety) = 141.3%. Data were transformed by Arcsine (sqr(X/100))

F-test : planting date (P<0.01), variety (P<0.01), planting date x variety (P<0.01)

Means followed by the same lowercase letter in a column are not significantly different at 5% level of probability by DMRT.
Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.

Y = harvested 100 days after planting

Table 4.2.4 Percent white kernel ear rot incidence of hybrid maize varieties in
different planting date in 2017.

planting date

Variety

8 May 29 May 3 July 1 August
NSX042022 29.1aB 218bC 653 aA 20.7aC
NSX052014" 0.0bC 097dC 41.1b A 492 bcB
NSX102005 403bC 16.4 bc B 389bA 147b 8B
Suwan 4452 240aC 354aB 44.7 b A 17.0b D
Nakhon Sawan 3 320bC 7.22cd B 399bA 1.21cC

C.V. (planting date) = 49.3%, C.V. (variety) = 40.7%

F-test : planting (P<0.01), variety (P<0.01), planting date x variety (P<0.05)

Means followed by the same lowercase letter in a column are not significantly different at 5% level of probability by DMRT.
Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.

Y = harvested 100 days after planting
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Table 4.2.5 Contamination of fumonisin B1, B2 and total fumonicin in maize kernel
(pg/kilogram) in different planting date in 2017.

planting date

Variety
8 May 29 May 3 July 1 Ausust
NSX042022 <200, <200, <200 ND, ND, ND 1076, 337, 1413 ND, ND, ND
NSX052014" A 2 378, 201, 580 <200, <200, <200
NSX102005 3289, 1393, 4681 2987, 1936, 4923 2298, 1504, 3802 288, 209, 496
Suwan 4452 424, 255, 679 1585, 1202, 2787 1172, 364, 1536 1554, 1312, 2867
Nakhon Sawan 3 ND, ND, ND 1253, 403, 1656 2490, 1589, 4079 <200, <200, <200

Y = harvested 100 days after planting

¥ = no symptom

ND = Not detected

nsfialsadniiivasdnlnalugauand 2561

nuonsiaUninazsuunsinvoandesanvelsaiinuinlésd \Wosr renicitlium sp. 1o
Cephalosporium sp. o3 F. moniliformae o571 B. theobromae WeARNNIEUEE) Aspergillus
flavus wag A. Niger WANULBEINA

Fulgnuasiugiiufduiudseninafuluiuesifudnmailsrinuiddawnuianidermn
yilafinuidvianeluusayiulgn TasTuugn 9 wquaneu alsadaludnineusayiugiade 6.44-
39.22 Wesidud fusdiiiuesidusinisiinlsatiosiian THun NSX052014 drutudgrssm 4452
WesiiudnisiAnlsaunniign Juugn 4 fguieu Ralsailanludninaudasitugiade 13.08-25.74
Wesldud Julgn 3 nsngeu iulsaiiniiniede 7.11:45.74 Wesiud Yuugn 1 Fnan iAalsaiinini
0-27.43 Wafldus Wug Nsx052014 Wulsaflntunfiesfianlunniulgn sesaaunléun uasadsse 3
(Table 4.2.6)

dofarsanlsaiinuusnmudiinvesioanny wuindufdutussemineiulgnuasiugludy
Wosidudnsiielsalniiisanidesn Penicillium sp. Wesidusnsialsaiinuirfiinandes B.
theobrobromae WagledldudnsiAnlsailnuinfinenswaaduladvnuasiduledun sziuan
?ULLSQIUﬂWiLﬁﬂIiﬂﬂﬂLﬁ?ﬁLﬁﬂﬁ]’]ﬂL%@ﬁ Penicillium sp. B. theobrobromae Wags¥AuAILTULTelY
nsiinlseiinufiwdnidndeuariidulodun dmsulsailnundiiaanidesn Penicitlium sp. T
Sougndminaluduian 9 waumau usaziugidulsaade 2.65-29.02 Wedldud WusiiAnlsamluiy
Ugnil Ao NSX052014'way NSX042022 Fuign 4 fiquisu d1lneudaziugidulseads 1.87-19.58
Wesidus Juugn 3 nangran dnlwausaziugidulsaade 2.69-34.19 Wesldud fuugn 1 Amnau
Tnnausaziugifulsaede 0-22.51 Wesidud fugiidulsaddsaadu NSX052014 (Table 4.2.7)
33(§1’UmmquusﬂummﬁmimﬁaLmﬁlﬁmwmﬁg@m Penicillium sp. Wuga3s3e0d 4452 ﬁﬁuﬁﬂﬂgﬂﬁwma
wnniusdu uidsdiodildunn wasliiu 3 Weddudvesiiuiiiin nsislsaiininfiiinainides B.
theobrobromae wuluuguasanssd 3 Tuiulgn 9 wauaiau 4 fquisu wag 1 nsngIAL Lade 9.68
3.75 uar 5.62 Wodldud aruady Wus NSx042022 nulufulgn 9 nguaiay widu Wug
NSX102005 wulsalufutgn 4 fiquiou 3 nsngia uaz 1 Awnes 1de 6.43 4.58 uaz 1.87 Audu
(Table 4.2.8) Inesiugiidulsaflsziuanusuussdoudnei Saguuussiuanusuuswesnisiinlsalis
2
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Futgnuaziuglifiu fdutussevinaudensialsaiinuiAnonswdnduladunuasiidy
Toduniiwdn udslanuusnsinesenineiudgnuagiug Taetudan 3 nsngiau Wulsaunnilan 22,52
Wosidus sesasunlaun Juugn 4 Gquieu waz 9 wownian Wulse 14.42 way 13.08 WWesidus
auadu fulgn 1 dmnan Wulsainfige 9.87 Wesidud lususus wudn NSX052014 uaz
upsanssd 3 \Julsation 5.31 uay 9.33 Wesifud audiiy (Table 4.2.9) Mediusiidulsadsesu
AruuLIsAauinash fnsuuuseiuamusuuswosmainlsaliifs 2 vonand dmuntsssuinedlsn
Hnuhiidnannides A flavus uas A. niger winuAoUS1e 0.19 way 0.02 Wedidus auddu

madelseiiniludnlnedssdn iauiuusssningeuan® 2560 uax 3 2561 Taewuiily
QqUgnd 2560 ¥ 4 Yutgn d1lwaldsuTinadlusuiusiugnaudaiuiennnn Sediedidusd
nsiialsARnLdIEIndn

nsUuidouvesssivanidesluwdadialne

psranuasRunliaud 1 uaeyluddud 2 Tusdednilne Tewug NSX042022 fimsUuidlou
voa1siwNluligud 1 wavyladdud 2 Tuusuim 1,104 waz 533 lulasniudeilansy auadu Tu
Halwatuugn 4 fiquisu lufuugn 3 nsngian asranuluyTuna 390 wag Andt 200 lulasniuse
Alanfu audndu Wug NSX052014 wumsUuteuvesarsiuyluddud 1 Jsua 430 lulasniude
Alansu Tudnlnatudgn 9 wguatay uasnunisdutouvesansiuylugdud 1 wasyluddud 2
USinas 1,324 uae 415 lailasn3usedlansu muddu ludnineiivgn ¢ Sguiou siug NSX102005 wu
nsvuilouvosansiivyluddud 1 uagyluidud 2 Vi 2,304 wax 477 lulasniusieilaniu
paddiu Tufulgn 9 wouniew Wus aassm 4452 wunsludousesansfivyladdud 1 uasylufdud
2 Usum 3,156 uay 695 lulasniusienlansu aud1iu Tuduign 9 wouniay usuaAsanssa 3 wunis
Vuifouvosasfivyluddud 1 uasyluddud 2 U3t 845 way 210 lulasniusienlaniu auddy Tu
Tulgn 9 waunnAw (Table 4.2.10)

Table 4.2.6 Percent ear rot incidence of hybrid maize varieties in different planting

date in 2018.
Variety Planting date
9 May. 4 June 3 July 1 August
NSX042022 1794 b A 2373 cA 38.89 cd A 1894 c A
NSX052014" 6:44 a AB 13.08a B 7.11a AB 0aA
NSX102005 2196 b A 22.22 bc A 3202cB 16.99 bc A
Suwan 4452 39.22cB 25.74 c A 4574 d B 27.43d A
Nakhon Sawan 3 15.29 b AB 15.18 ab AB 1937b B 10.74 b A

C.V. (planting date) = 39.7 %, C.V. (variety) = 33.8 % Data were transformed by Arcsine (sqr(X/100))

F-test : planting (P<0.01), variety (P<0.01), planting date x variety (P<0.01)

Means followed by the same lowercase letter in a column are not significantly different at 5% level of  probability by DMRT.
Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.

Y = harvested 100 days after planting
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Table 4.2.7 Percent Penicillium ear rot disease incidence of maize hybrid varieties in
different planting date in 2018.

Planting
Variety

9 May 4 June 3 July 1 Ausust
NSX042022 265aA 10.83 b BC 16.04cB 7.79 b AB
NSX052014" 3.75ab A 1.87aA 2.69aA 0aA
NSX102005 19.50 c AB 16.98 cd A 25.45d B 1411 cA
Suwan 4452 29.02dB 19.58 d A 34.19e B 2251 dA
Nakhon Sawan 3 9.08 b A 11.84 bc A 9.76 b A 8.39b A

C.V. (planting date) = 61.9%, C.V. (variety) =36.7% Data transformed by Arcsine (sqr(X/100))

F-test : planting date (P<0.05), variety (P<0.01), planting date x variety (P<0.01)

Means followed by the same lowercase letter in a column are not significantly different at 5% level of probability by DMRT.
Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.

Y = harvested 100 days after planting

Table 4.2.8 Percent Botryodiplodia ear rot disease incidence of hybrid maize
varieties in different planting date in 2018.

Planting date

Variety
9 May 4 June 3 July 1 August
NSX042022 1.87aA 0aA 0aA 0aA
NSX052014" 0aA 0aA 0OaA 0aA
NSX102005 0aA 6.43b C 4.58'b AB 1.87 a AB
Suwan 4452 0aA 0aA 0aA 0aA
Nakhon Sawan 3 9.68 b C 3.75b8B 562b8B 0aA

C.V. (planting date) = 119.2 %, C.V. (variety) = 149.6 % Data transformed by Arcsine (sqr(X/100))

F-test : planting date (ns), variety (P<0.01), planting‘date x variety (P<0.01)

Means followed by the same lowercase letter in a column are not significantly different at 5% level of probability by DMRT.
Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.

Y = harvested 100 days after planting

Table 4.2.9 Percent white kernel ear rot incidence of hybrid maize varieties in
different planting date in 2018.

Variety Planting date me.an
9 May 4 June 3 July 1 August  (variety)
NSX042022 17.21 21.48 34.88 17.04 22.65 ¢
NSX052014" 1.87 13.08 6.49 0.00 531 a
NSX102005 10.28 11.75 21.58 7.96 12.89 b
Suwan 4452 27.72 17.50 34.21 19.05 24.62 ¢
Nakhon Sawan 3 8.30 8.30 15.41 5.31 9.33 ab
mean (planting date) 13.08 b 14.42 b 22.52 ¢ 9.87 a

C.V. (planting date) = 37.5%, C.V. (variety) = 58.6 % Data transformed by Arcsine (sqr(X/100))

F-test : planting date (P<0.01), variety (P<0.01), planting date x variety (P<ns)

Means of varieties in a column and means of planting dates in a row followed by the same letter are not significantly different at 5% level
of probability by DMRT.

Y = harvested 100 days after planting
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Table 4.2.10 Contamination of fumonisin B1, B2 and total fumonicin in in maize kernel
(pg/kilogram) in different planting date in 2018.

planting date

Variety
9 May 4 June 3 July 1 Ausust
NSX042022 ND, ND, ND 1104, 553, 1657 390, <200, 390 ND, ND, ND
NSX052014" 430, ND, 430 1324, 415, 1740 ND, ND, ND ND, ND, ND
NSX102005 2304, 477, 2780 ND, ND, ND 306, <200, 306 ND, ND, ND
Suwan 4452 3156, 695, 3851 230, <200, 300 ND, ND, ND <200, ND, <200

Nakhon Sawan 3 845, 210, 1055 <200, ND, <200 <200, ND, <200 ND, ND, ND

Y = harvested 100 days after planting
ND = Not detection

a & A ' a ' v X o g
n1MAaR 4.3 HavasargungIranisiialsalni ludlnabesdng
nsialsainivastitlnanugnludl 2560
2 o v fa av o €1 @ 1Y) ¢ 2 & a | Aa &
p1giungasiusiufduiusde fuluiuUesigudnisinlsatndantlamaunaniiosmn
a a @ a 1 v [y} 1% 1y 6 1 é’ dl‘ < a a
yiannu nMsiuifgratieenty 5-15 Ju Yralwanniugidulsadniiigedu iWeliuifeinengniy
AwuzdauduiuieniuifedaItn 10 Tu ndeewuzd Jiesdudnisinalsaraudieniluiug
NSX052014 (0.24-5.67) wag UATEITIA 3 (6.31-21.77) (Table 4:3.1)
2 A v fal av U fw 1 ¢ 2 ¢ a A oa 2 & a a
p1guNgIkagusiUfduiusiuselesiGudnisiinlsal nuimiinenswanduiindeus 7
LANALYD31 Cephalosporium sp. kag Fusarium moniliformae LLamzéﬁ’ummwmﬂumnﬁmim
< P Y (Y} [ v 6 & 1 42( = = a [y @ = a
nsiugiadieeniy 5-15 Tu PilwanniugilulsalinuingedudeSeuieuiunisiiuifedneny
aurwuzi fiengnsiiuiieannsses Tnewug NSX052014 esidudnisiialsn 0-4.28 wWasidud
FeAnI UG Wug NSX102005 wazuasadssa 3 10ulsaszauliunans Tuvueitug NSX042022
WAZEITIN 4452 ﬁLU@%L%uﬁmiLﬁuimqﬂ (Table 4.3.2) Wlofia1sauseauausuksslunsiinlsn wug
NSX052014 Tiidulsafiaiuiieafiang 100-105 4w (muduuzihaufafuifeniuiiesads 5 Ju wd
AUz waziilatAuiietioanly. 110-115 Su N5eAUMNUTULIIVRLlIAMT LEAIBINISARTARYIIVY
wanteenn WugnTwesidudnnsiinlsngs NSX042022 wazadssas 4452 sziuanugunss lifesedy
2 Janunedaiovarliflotnisusing Wug NSX042022 NSX102005 wazuasadIssh 3 @msaiiuiien
antlafausiaziiviesidudnsiinlsngs eswnszAuauFuLseInIsialsanaudieen Auualiuans
91NMFIUTIUTINGBINITWOLLIN WAA1STINITAaRANLTULASLAUS NERE LNz aLia e UNT15L AR lSA
WATAITNYIINIDS)
I3 a v fa av o 6w 1 § @ 1 a | A a dg" e ey
p1giufgIkasRusiUfduRus Ausalasidudnisiialsalniuninainies Penicillium sp.
[y a I3 d' 1 ¥ [y % ] 6 @ 1 dy
wagszRuaNuLsItunsiialse Msufgatiesnty 5-15 Tu dlnayniugidulsainiuigadu
d' al a [ @ c{' d' o o d' I3 d' Y] 6 a
dewSeuwisudunisiiuiieanengaiudiwugdl fe1en1siiuifeannsses lagwug NSX052014 4
¢ & & a = sk & 2 o ' YA 2 A a ° ° =
Woasidudansiinlsaaie 0.24-20.8 Wasidud Fawninnniug AsiiuifeinongnuaAbuzdnauiey
10 Fu ndsAuEn (100-110 Ju) Wuduasadssd 3 Waliufeinudugdn o1y 120 u 1lulsaa
1.74 Wesi@ud Waiuifeafongudeaiwusin 5-15 Tu Sesiusdnisiinlsawis 10.21-12.90
Wasius Wug NSX102005 waz NSX042022 masiiuiigafiongmuwuzidl 120 Ju esanesidus
matinlsaan 4.24 uay 3.28 LWesidud aua1diu (Table 4.3.3) vaeiiiudagissns 4452 asiiuiieiiile
anun ladsiiuifeaadn iWesniiesiwudilulsngstu 1alnadesdninug NSX042022
NSX052014 NSX102005 waruasadssa 3 dszauaiugulssdunisiialsadniiniiinainies,
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Penicillium sp. Tuszauliinaniainisaudauaniainisiesnin aniu gassas 4452 1Uulsaliiu 3
Wosidusiuasituiiin

pigfuieuasiugiiuduiudtudeefifudnaialseilinuhfiinanidos B. theobromae
uayszAuANuTuLsslunsAnlea Wug NSX042022 LiAslsalunnetgnisiiuiien ug NSX052014 Tl
Aalsafloifiuifganuduugii deofiuifeadd 5-15 Ju fnsiAalse 1.41-3.42 Wesidud Wug
NSX102005 1Anlsafiongifuiisanuduuziiaufiafuifesdnds 5-15 Ju fusqissa 4452 uay
UATAITA 3 LAAlsAYNDIYNTLAULAYY 1.41-8.26 Uag 8.05-10.96 Wasldud (Table 4.3.4) muandy
Trlwmiugiidulsedssiumuguuseinuishitiudaidulse

nsuuiteuvasansivannidasluindatnilne

psranuasRiunluidud 1 uaeyluddud 2 Tusdedilne lewug NSX042022 fnsduiion
voasiwluiaud 1 uagyludgul 2 luuSuna 392 wag 222 lulasnSusielansy auddu laniy
SeifiuiAeadnd 5 Ju Wug NSx052014 laifiuidauasilinfiuanionsiddifinisniuseddmea wug
NSX102005 wuansfiwylaigud 1 wasyluddud 2 Tuwda Usunw 722 uaz d0adiaiiuiienitengs
Fuuzth uenanidmsanuluyiinm 934 wag 327 lilasniusoRlanisl naddu defuiferddn
5 Yu ndafuugi Wudaasen 4452 asranunistuideuvesansiuiludiud 1 uasyluddud 2 lu
win U3una 845 wag 568 lulasniusiodlansu Wetiuiieaandn 5 u vdsduuzih wagnuansiivily
23u0 1 Tuwdn Usina 708 lulasnfusedlaniu eifuifeaaida 15 Jundsiuugii (Table 4.3.5)
wiadnlnafdulsaiinu Penicillium sp. aialiinuansite orchratoxin A

Table 4.3.1 Percent Ear rot incidence of hybrid maize varieties in different harvesting date in
2017.

harvesting date (A)

variety recommended 5 days after 10 days after 15 days after
(B) date recommended recommended recommended
date date date

NSX042022 22.85 b'A 5528 cB 58.96 d C 63.21cD
NSX052014" 0.24 2 A 196 a A 567aB 21.79b C
NSX102005 598aA 2558 b B 4377 c C 5257cD
Suwan 4452 49.05 c A 77.45dC 73.84 e B 89.77cD
Nakhon Sawan 3 6.31aA 21.06 b C 21.77b C 16.48a B

C.V. (%) (harvesting date) = 20.3, C.V. (%) (variety) = 23.7
Means followed by the same lowercase letter in a column are not significantly different at 5% level of probability by DMRT.
Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.

Y = recommended harvesting date is 100 days after planting
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Table 4.3.2 Percent white kernel ear rot incidence of hybrid maize varieties in different
harvesting date in 2017.

harvesting date (A)

variety recommended 5 days after 10 days after 15 days after
(B) date recommended recommended recommended
Date date date
NSX042022 26.72 c A 46.19d B 38.27cB 38.15¢cB
NSX052014" 0.00 a A 0.00 a A 143 a A 4.28 a A
NSX102005 881bA 18.25b B 15.43 b AB 20.27 b
Suwan 4452 2213 cA 3098 ¢ B 31.59cB 39.12cB
Nakhon Sawan 3 7.84bA 18.08 b B 14.96 b AB 15.54 b AB

C.V. (%) (harvesting date) = 64.0, C.V. (%) (variety) = 44.0. Data were transformed by Arcsine (sqr(X/100))
Means followed by the same lowercase letter in a column are not significantly different at 5% level of probability by DMRT.
Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.

Y = recommended harvesting date is 100 days after planting

Table 4.3.3 Percent Penicillium ear rot disease incidence of maize hybrid varieties in different
harvesting date in 2017.

harvesting date (A)

variety recommended 5 days after 10 days after 15 days after
(B date recommended  recommended recommended
date date date

NSX042022 3.28aA 10.40 ab B 27.38 b C 38.70b D
NSX052014" 0.24aA 1.22a A 5.18a B 20.80a C
NSX102005 4.24 a A 18.48 b B 39.77 cC 49.37b D
Suwan 4452 4713 b A 7153¢cB 7299d8B 86.82 c C
Nakhon Sawan 3 174 a A 10.21 ab B 1290 a B 10.61 a B

C.V. (%) (harvesting date) = 35.1, C\. (%) (variety) = 31.4

Means followed by the same lowercase letter in'a column are not significantly different at 5% level of probability by DMRT.
Means followed by the same capital letter.in a row are not significantly different at 5% level of probability by DMRT.

Y = recommended harvesting date is 100 days after planting
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Table 4.3.4 Percent Botryodiplodia ear rot disease incidence of hybrid maize varieties in
different harvesting date in 2017.

harvesting date (A)

variety recommended 5 days after 10 days after 15 days after
(B) date recommended recommended recommended
date date date

NSX042022 0.00a A 0.00a A 0.00a A 0.00a A
NSX052014" 0.00 a A 3.42 ab A 1.41 ab A 143 a A
NSX102005 285aA 283 ab A 7.89 cdB 0.00a A
Suwan 4452 141 aA 2.05ab A 4.99 bc AB 826 b B
Nakhon Sawan 3 9.29 b AB 548 b A 1096 d B 8.05 b AB

Data were transformed by Arcsine (sqr(X/100))
Means followed by the same lowercase letter in a column are not significantly different at 5% level of probability by DMRT.
Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.

Y = recommended harvesting date is 100 days after planting

Table 4.3.5 Contamination of fumonisin B1, B2 and total fumonicin in‘maize kernel

(pg/kilogram) in different harvesting date in 2017.

harvesting date (A)

variety recommended 5 days after 10 days after 15 days after
(B) date recommended  recommended recommended
date date date
NSX042022 ND, ND, ND 392, 222, 614 ND, ND, ND ND, ND, ND
NSX052014" Z % ? y
NSX102005 722,404, 1126 934, 327, 1260 ND, ND, ND <200, ND, <200
Suwan 4452 <200, ND, <200 845,568,1413 <200, ND, <200 708, ND, ND
Nakhon Sawan 3 ND, ND, ND ND, ND, ND <200, ND, <200 ND, ND, ND

Y = recommended harvesting date is'100'day after planting

¥ = no symptom

ND = Not detected

nsiAalsailnuinvesdarTuaiugnlud 2561

oefuifemagiuglifiujiuiusdesulufuesifudnafalsaiinnhdifawmainandes
nnwiaiiny wifinnuuendmsaifssriteignisifuifsiuasuandaseninetug mafuifeaieny
puduuzinaziivat 5 Su dalwadulsailnuin 20.38-25.39 Wedidud msifuiAadiesnly
10-15 Fu $1alwandulsailnii 48.85-49.68 Wesidud sugiiiulsa lun uasanssd 3 iesidus
M3iAn 21.55 Wesidud (Table 4.3.6)

o iuAsInaziuslfiujduiusiude o fiduimanlsailnuniinernsiwdndudndu
uAifiANLLANAIIARRTEI e g RUAB IazLANA TS NSl uifefiongnaduz
wazifiuandn 5 4u dnlnadulsaiiniimniinsifuand 10- 15 Su lnewfelsn 19.70-24.87 iwesidud
mstfuiAgadieenly 10-15 Su d1lnadulsailni 36.17-39.18 wWesidud Wusidulsas loua
upsans3A 3 fedidudniaiin 18.03 Wedidud usiidulsasesasunldun NSx052014 hilsa 27.35
Woedldud fugiidulsaunndigaldun qassa 4452 (Table 4.3.7) fanuguusdunisiinlsn ade 1.16-
1.89 mnefadulsadntioslaifa 1 Wosifusdvaaiiudin

119



pgfuinuasiusiufduiustusoefidudninialsaiinunfiAnanidion Penicillium sp.
warszdumuguusdlumaialsn mafuifeditesnty 5-15 Ju drlweunsiugidulseiinaingedy
Sesuiisufunmaifuifeafiengauduugii wu fudaassa 4452 NSX052014 uag NSX102005
Frlnefidulsadinuhdsefuauguussi liuansenmsaudafulsaaeidelifu 3 Wedduduesiiufin
doanmsiindes Penicillium sp. luiln maiiuiReiflengauduusinluiugaissa 4452 dauiusd
wide iuielddausiongmumuusiuasndssuugih 5 Su (Table 4.3.8)

orgiAuiAsruasfugiiujduiusfuseefidudniniialsaiinudifiinainidesn s,
theobrobromae nsiAalsatuagiuiug nafiuiierardioonty 5-15 Tu luiug NSX102005 was
arssa 4452 vilifulseilnniadudonieuiisuiunmafufsfiogmusuusi usuesassd 3
Anlsngendmniugluynengmiaiuife 6.43-11.28 Wefidud lifiraumnsisiunisadalusuaiy
suusdlumsifalsaluyniuduazynetgnsfiuien (Table 4.3.9)

maAalsailniludninadedriuiarengiiuieafinnuiuuusseningguand 2560 uay T
2561 Tagwuinlunguand 2560 41lnaldsuusuadusanduignauiaduiieaninnd 3ad
Wesduinsiinlseilnningsndy

nsuuteuvasansivannidesluindatniing

avanuasivyluddud 1 uazyluddud 2 Tuwda Tnowus NSX042022 1WeifuiAiniy
g1 wumsvuidfouvesansiuyluddud 1 Tuviuw 570 lulasnusanlandu Weiiuiend 10 $u
ndsruugih wumsuidiouvesansfivyluddud 1 uasyludfud 2 uuFinm 817 uay 388 lulasniu
sioflansu sud iy sWus NSX052014 Wawfuifend 5 fundsiuugih numsuiiouvesansfivylud
ut 1 waryluidud 2 Tuuinm 9,090 uae 4,128 lilasasudenlansy sudiiy Ssgeanimnitusuas
nnengnsfiuiien Wesandeunsifuieafilusnvhlideniulinuasnugaduautuiainges
uazai1eansiy wihinvefidudnisninlsnayligendieny fuifeddu fiugassa 4452 WeiAuReanin
10-15 $u nunisuuteuasiivyluifugediu Winddud 1 waeyluddud 2 luviuia 3,093 was 867
lulasn3usiedlandu (Table 4.3.10) FearsiAviiedfiogmudnugiilaganiziiloaiaindsdiduan
sailosuazasimananuiudniuigesunnganiiotosiunsvudounnasfivedinduvms
Aushwn
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Table 4.3.6 Percent ear rot incidence of hybrid maize varieties in different harvesting

date in 2018.
harvesting date (A)
variety recommended 5 days after 10 days after 15 days after mean (B)
(B) date recommended recommended recommended
date date date
NSX042022 29.81 22.11 53.21 44.55 3742 b
NSX052014" 20.83 16.35 33.01 57.05 3181b
NSX102005 26.61 25.96 58.98 48.08 3991 b
Suwan 4452 32.69 29.17 66.35 70.51 49.68 ¢
Nakhon Sawan 3 16.99 8.33 32.69 28.21 21.55a
mean (A) 25.39 a 20.38 a 48.85 b 49.68 b

C.V. (harvesting date) = 40.20 %, C.V. (variety) = 26.77 %

Means of varieties in a column and means of harvesting dates in a row followed by the same letter are not significantly
different at 5% level of probability by DMRT.

Y = recommended harvesting date is 100 days after planting

Table 4.3.7 Percent white kernel ear rot incidence of hybrid maize varieties in
different harvesting date in 2018.

harvesting date (A)

variety recommended 5 days after 10°days after 15 days after mean (B)
(B) date recommended recommended recommended
date date date

NSX042022 28.84 23.10 43.26 41.30 34.13 bc
NSX052014" 25.07 19.13 26.44 38.74 27.35b
NSX102005 27.26 24.83 41.62 42.20 33.98 bc
Suwan 4452 29.37 20.51 42.33 53.42 36.41
Nakhon Sawan 3 13.78 10.92 27.19 20.22 18.03 a
mean (A) 24.87 a 19.70 a 36.17 b 39.18 b

C.V. (harvesting date) = 58:1%, C.V. (variety) = 40.3%

Data were transformed by Arcsine (sqr(X/100))

Means of varieties in a column and means of harvesting dates in a row followed by the same letter are not significantly
different at 5% level of probability by DMRT.

Y = recommended harvesting date is 100 days after planting
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Table 4.3.8 Percent Penicillium ear rot disease incidence of maize hybrid varieties in
different harvesting date in 2018.

harvesting date (A)

variety recommended 5 days after 10 days after 15 days after
(®) date recommended recommended recommended
date date date
NSX042022 545a A 3.84 ab A 1250 aB 449 a A
NSX052014" 288 aA 5.45ab A 1474 a B 18.27 cd C
NSX102005 7.69 a A 513 ab A 3782bC 14.10ab B
Suwan 4452 8.98 aA 12.18 b B 4552 b D 23.40dC
Nakhon Sawan 3 6.09aB 1.92aA 14.75aD 8.97 ab C

C.V. (harvesting date) = 35.80 %, C.V. (variety) = 38.85 %

Means followed by the same lowercase letter in a column are not significantly different at 5% level of probability by DMRT.
Means followed by the same capital letter in a row are not significantly different at 5% level:of probability by DMRT.

Y = recommended harvesting date is 100 days after planting

Table 4.3.9 Percent Botryodiplodia ear rot disease incidence of hybrid maize
varieties in different harvesting date in 2018.

harvesting date (A) mean
variety recommended 5 days after 10 days after 15 days after
(B) date recommended recommended recommended
date date date
NSX042022 5.13 0.00 1.87 0.00 1.75a
NSX052014" 0.00 0.00 5.65 7.03 317a
NSX102005 0.00 6:40 591 7.52 4.96 a
Suwan 4452 0.00 591 3.75 2.65 3.08 a
Nakhon Sawan 3 11.28 6.43 9.53 9.35 9.15b
mean 3.28 3.75 5.34 5.31

C.V. (harvesting date) = 97.2% , C.V. (variety) =116.5 %

Table 4.3.10 Contamination of fumonisin B1, B2 and total fumonicin in maize kernel
(pg/kilogram) in different harvesting date in 2018.

harvesting date

variety recommended 5 days after 10 days after 15 days after
date recommended recommended recommended
date date date
NSX042022 570, <200, 570 <200, ND, <200 817, 388, 1206 352, <200, 352
NSX052014" ND, ND, ND 9090, 4182, 13272 248, ND, 248 <200, ND, <200
NSX102005 238, ND, 238 658, 236, 894 248, ND, 248 580, 228, 808
Suwan 4452 ND, ND, ND <200, ND, <200 948, <200, 948 3093, 867, 3960

Nakhon Sawan 3 570, <200, 570 <200, ND, <200 817, 388, 1206 352, <200, 352

= recommended harvesting date is 100 days after planting
ND = Not detected

1/
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A15NAABIN 4.4 N15USLAUAIUAIUNIUVDITIVINALFLIEAIAINITIININANEVDINUBULINLAIAY
419na (Ostrinia furnacalis Guenee)

nsPuunsgduAMIiunurestinadssdnidenmadiviarsvemusunzdduiine
srgenTasyiulan1eaiu luanimiseunaass U 2560-2564 Iagladilnaiugannay a1ewugui
aneusAlAY uasiugnSé sau 112 stus/aeiitug anlassnmsuiudgaiusdninadesda’ audite
fidlsunsanssd nud seduanudemenisluresdnlnadesdn futasiuseglurag 4.8 - 8.3 A
Fovenisluiade 6.5 Suunsziuaudiunuldidu 3 nqu feil wugfiuniu 1 anewug Ao
Nei582002 AUy uUIunad 81 Wug/anenug uaziugaouws 30 Wus/aeus (Table 4.4.1)

NaN15AN TN IEUIYRMUoLLzadud 1 Inaluanmls T 2560-2564 Fumunsszuaiile
dlnedesdniony 40 Ju svezreusanmen Tny 98 Wesiudvesiuginilnadesdnifiumagou &
shanefiAnannmusuaraduede 0.27 siedu fushaudememduanmsitinaevemuey
zdduluanwdeunaassazeglussiviidoutnaguuss iesniinmsudesvusuazddudnlneas
Tusontnlnalagnss dwwabiiinnisiargluluszognsisyiaulanisarsuaeudiann uatuaninls
un155E0IRRNETIINR WuMSTEUIRAButnas Tul 2560-2562 waztl 2564 Sigvhaneade 0.27 5
sy 91nN3d1599lul 2563 lunugianeemuemnzadudalnalugnmls uansbiiuinuzun
MsunsszuInvemuouzddluanils GelifssefuiviliiAnnrmdevosenandn nanedls
anedesndn 3-6 glangrenu (85uY wazdvs, 2534)
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Table 4.4.1 Interaction of maize inbreds and hybrids to Asian corn borer under

artificial infestation in greenhouse 2017-2021.

Interaction” Leaf-feeding Maize lines
Damage
rating
Resistance 4.80 Nei582002
Intermediate 5.00 - 6.80 Nei582001 Nei582003 Nei582004 Nei582005 Nei582006
resistance Nei582007 Nei582008 Nei582009 Nei582010 Nei582011

Nei582012 Nei582013 Nei582014 Nei582015 Nei582016
Nei582017 Nei582018 Nei582019 Nei582020 Nei582021
Nei582022 Nei582023 Nei582024 Nei582026 Nei582027
Nei582028 Nei582029 Nei582030 Nei582031 Nei582032
Nei582050 Nei582051 Nei582052 Nei582053 Nei582054
Nei582055 Nei582057 Nei582059 Nei582060 Nei582062
Nei582065 DTMA-202 NSX102003 NSX102005 NSX152002
NSX152006 NSX152009 NSX152010 NSX152011 NSX152013
NSX152022 NSX152025 NSX152027 NSX152032 NSX152045
NSX152055 NSX152057 NSX152065 NSX152066 NSX152070
NSX152086 NSX152097 NSX111012 NSX111014 NSX111053
NSX151008 NSX151015 NSX151034 NSX152016 NSX152018
NSX152026 NSX152041 NSX152043 NSX152056 NSX152060
NSX152067 NSX152095 LG38778 NK6253 Nakhon Sawan 3

Nakhon Sawan 4

Susceptible 7.00 - 837  Neid12001 Neid11016 Neid62013 (Takfa7) Nei502007 Nei502010
Nei502015°Neid52006 (Takfad) Neid52009 (Takfa5) Neid52008
(Takfal) Neid52015 (Takfa3) Kid8 Ki60 DTMA-192
CTS011074/P31C4S5B-38-##-2-BBBB/CML421-BBBBB-1-BBB
(Pedigree) G18C23-30-1-3-1-BBBBBBBBBBB-1-BBB (Pedigree)
Nei532005 Nei542013 Nei541006 Nei541022 Nei582025
Nei582063 NSX151009 NSX151017 NSX112017 NSX152058
NSX152096 Pac789 DK9950C CP888New Nakhon Sawan 5

Remark: “Resistant level:'scale 1-2 = Highly resistant, 3-4 = Resistant,

5-6 = Intermediate resistant, 7-9 = Susceptible

S 1

15108899 4.5 n1sUszilivatgnustlwalassdndnalsaduidiniinanawuaiitse Erwinia

9

chrysanthemi pv. zeae

nsUsiiiuiugtlnadesdndaneiugud kazd 1 lnadesdmignuaNAuNUNIULEY 31U

39 sug/aneiug relsaruninmiinaini@euwuaiise Tul 2562-2564 Tuannidnisugnide wuin N3

Ygnirevilidilnadesdndnniuguanseinisvedlse I91miulaesesdauiliietiai 1ady 3.42

Uaoa uazlladuwindyinisifalsanudn filesiuddinisiinlsnsening 51.95-82.89 afe 68.33
c R & w [ PR A v eaa f R swu o a ° ' s & & ,0 1%

Woslud dneglusiudauue lnediugniesiduddviinisiinlsadind 60 Wesidud (F1uiuddes

yosaruiilodanluduinia wae 2.76 Udes) 41w 3 sug lawn NSX152032 NSX152027 uax
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NSX152006 fugdifiuefidudduiiniaiAnlsngandt 60 wedidus fidsdl NSX102003 NSX102005
NSX152002 NSX152006 NSX152009 NSX152010 NSX152011 NSX152013 NSX152016 NSX152018
NSX152022 NSX152025 NSX152027 NSX152032 NSX152041 NSX152043 NSX152045 NSX152055
NSX152057 NSX152058 NSX152065 NSX152066 NSX152067 NSX152070 NSX152086 NSX152096
NSX152097 NSX172002 NSX172003 NSX172007 NSX172015 NSX172017 NSX172035 Nei532005
Nei542012 andl 4 andlh 5 a1ndia 7 wag andh 1 dnlnedidulsevinlvidisuin indu duiuans
p1sveslsaties p1nsneuen luuis drfunisusndsududtne ufdaghivndy udfvil
dlnauddeutimun nisUsaiiulsedunifiiaanidewuaiidednlugnuin sugdninnegluseiu
90ULD T988ULBNN (Ahamad et al., 2015)
5.1 msAnwunaluladnissdamdaiugdninaie s fgnuauiusiy

5.1.1 SnsunaugnanewusuiusivemeusuinelunsniamdaiustTnadeda
anueu NSX052014 (UATEI33A 5)
HAKAR ANUAUZVINNSINEAT WATAMAINLAANUG

NNInTnIUgnuesaeiuguinewaziy inandnwdaiugsols liuand1aiunisadf loed
nanAndniads 159 - 176 Alansusiels uenanddslifenuumndneiuniaadd ludu rsduresudn
o LAY Fedlen 2537-26.50 Wesidud Wedldudnzime 75.95-81 27 wWeddis eugsduanefusuyi
Wil 1.54-1.56 RS hazANNgIRuaIeiugune 1.63-1.68 was aefiuguimugneliauaindnangiug
ftususl Sadunnaniffilunsluseazesunas Tnsavosunasaansanszaeluldviaiaiauvas Tomanis
NeANAT uarnIsAadadinnninduaeiusuiiuserifendnaetuguriusus engiueentu liny
ALLANANIEiRverueanlvuvesumeiusuIiugwilungnsuaUgn Tngluudazdnsunilgndl
angTueanivaingu 56 Ju diuengTusenaendil dAuunndniuneEia lne 8ns1uad 4:2 Tiiueen
nondi3aTign Ae 59 Yu

Arwtuvesudn o uiien lddenuuansfulusnsuaiugningg Tnefinegil 2537-26 54
Wesidus wWesdudneng dasum 42 Wiluesiduinzimizgads 81.27 wWesdud uslifinnuunnsnamis
afAfUsaTuaUgnIue (Tablé 5.1.1) masFudgsanmidniug nuin Wesidudamsen L
wanansfuneedAtuyndnswaivan waslurwawdannuunn naesidudmiuseniaiegsening 93-
991UasduR AULTINIIVRINEAN UG asaINIsIDIAATUTNUI TiTladuunnssiunisadfves
ArenTesLEafuSTuAdg Y Taswdavunn 16/64 i Siledidudausen 90-94 Wesidud aunn
18/64 uax 20/64-47 flosiiudinnsen 97-99 wag 97-98 Wedldus mud1dy (Table 5.1.2) uang
Tuhdmlnadosdmignuan NSX052014 feuudeussgemdanisufudssanmisdn
Table 5.1.1 Seed yield, seed moisture content at harvesting and % shelling of NSX052014 hybrid

seed production, 2016.

Female : male ratio Seed vyield (kg/rai) Seed moisture (%) Shelling (%)
4:1 159 26.02 75.95
4.2 166 25.72 81.27
6:1 174 26.54 74.62
6:2 176 25.37 79.48
F-test (0.05) ns ns ns
CV. (%) 22.18 4.2 7.33

ns : non significant difference
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Table 5.1.2 Seed germination and seed vigor of NSX052014 hybrid seed production, 2016.

Seed germination (%) Seed vigor (%)

Female : male ratio 16/64 18/64 20/64 16/64 18/64 20/64
(inch) (inch) (inch) (inch) (inch) (inch)

4:1 93 97 99 94 99 98

4.2 96 99 99 93 97 97

6:1 93 96 98 91 97 98

6:2 94 99 99 90 98 97

F-test (0.05) ns ns ns ns ns ns

CV. (%) 1.97 1.76 0.80 4.57 2.43 1.26

ns : non significant difference

5.1.2 Anwaanugndalnaidesdadanenuguivouazaeiusuiusilunsuinuiaug
F17lnAgnNaNNUS NSX052014 (UATHAITIA 5)

HAKARN ANUAUZVINNSINEAT WATAMNINLAANUG

msugnimlnaameiusuyiiuseneu ¢ Ju Winandnwdaiudindegeiign fe 571 Alansusels
Faumnshsegafituddymeainiunssuisey 4 Weddudautusasiasdusnumglifiauuansng
funsadalunnnssds Tneweddudemtulideglutag 31.30-52.93wWediiud uasiefidusingimed)
Aeglutng 79.50-81.75 wWosidud (Table 5.1.3)

WAIUFUUTIANIMAATUS WU ALsenuazAmINkdsswatudaiug lufiauuanaimis
aflunnnssuds nswdauunn 16/64 18/64 way 20/68 11 fannsenaglutisiesay 97-100 dwiy
aruudausweaudandinisiengudniug wudn wisvuin 16/64 18/64 wag 20/64 §1 fawsen
agflugiefonar 93-95 (Table 5.1.4) vurmuaanug n1sugndlnaaeiuguiiudnensu 4 Tu I
WERUUR 20/64 1 mnnnssaiaay 4 etheilfoddy TaeAndu 43.30 Wesdus (Table 5.1.5)

Aga fuwedlmugauesiugIndrLgsesuu wazilofiansanluusszeyuugn nui lid
AuLANARTUlNNNTIUTE Tnemugewasiuneagssning 1.66-1.79 AT AUEUBIAULIDY TENINg
1.35-1.48 135 Ssdnwazduiedatgsniduul Wudnuaueid iesnninasiiiloniaffanszansllg
Tnuvesduuliiduegf sngiupanaendifuesiu aeiuduinudnewareny Tusenlvuvesaneiuguv
wil lddanuusnandunisadfvesinuiuiueenaendigueswuaeiusuiiiugne wazenyTueenlnuves
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Table 5.1.3 Seed yield, seed moisture content and % shelling of Nakhon Sawan 5 hybrid seed
production, 2017.

Planting-date regime Seed yield (kg/rai) Moisture (%) Shelling (%)

Planting on the same day 395 b 31.30 81.75
Planting female 2 days earlier 368 b 32.12 81.50
Planting female 4 days earlier 347 b 31.85 79.50
Planting male 2 days earlier 428 b 31.61 79.75
Planting male 4 days earlier 571 a 32.93 81.75
F-test (0.05) ** Ns ns

CV. (%) 10.85 5.20 2.66

Means followed by the same letter within a column were not significantly different at 95% level of
probability using Duncan Multiple Range Test (DMRT)

ns : non significant difference

Table 5.1.4 Seed germination and seed vigor of NSX052014 hybrid seed production, 2017.

Planting-date regime Seed germination (%) Seed vigor (%)

16/64 18/64 20/64 16/64 18/64 20/64

(inch) (inch) (inch) (inch) (inch) (inch)
Planting on the same day 99 99 98 93 94 94
Planting female 2 days earlier 98 99 98 95 95 93
Planting female 4 days earlier 97 99 98 95 95 94
Planting male 2 days earlier 99 100 98 95 95 94
Planting male 4 days earlier 97 99 99 94 95 95
F-test (0.05) ns ns ns ns ns ns
CV. (%) 2.33 0.64 1.45 1.14 2.03 3.11

ns : non significant difference

Table 5.1.5 Seed size percentage of NSX052014 hybrid seed production, 2017.

Planting-date regime Seed size (%)

< 16/64 (inch) 16/64 (inch) 18/64 (inch) 20/64 (inch)

Planting on the same day 4.6 a 245 a 50.1a 20.7 bc
Planting female 2 days earlier 49 a 27.7 a 50.4 a 170 c
Planting female 4 days earlier 59a 29.5a 489 a 158 c
Planting male 2 days earlier 3.8 ab 219 a 48.0 a 263 Db
Planting male 4 days earlier 22b 125b 420b 433 a
F-test (0.05) * * * *
CV. (%) 33.44 20.63 5.15 19.45

Means followed by the same letter within a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT)
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5.1.3 §asrunrugnatewusudusideawalunisudnudanugdialnaidesdndgnnan
NSX042022 (unsa255A 4)
HANAR ANUAULNINNGINGAT WATAMNINLAANUG

thwiinwandn wui lugndnruagaliimdnaenaldwnnsefumsadalunnnssas Tned
nandnidniusegluts 329-369 Alanfusiols Wosifudanutu w fuiAe eglutag 25.64-26.92
wWosiudnzime wuin §rs1gn 4:2 Wiesiudinsimegafianie 80.45 Wesidud dndnsign 4:1 61
way 6:2 iesdudneng 77.55 77.78 ua 78.61 Waesiudnuddu (Table 5.1.6)

Tupunsasduls nudn ANgasuametus WIS Hakara e ugwwl Tiunnd1aiuni
analuynansilgn tneanugawesiuuliAiegluyae 1.61-1.65 was diuanugavesunalailugig
1.64-1.66 wns g Fuseniruwy iliauunneinmeeadii Tunndnswaiugn winumnuuanamIsEia
oailfddnueseeiusenaontie Tnednsngn 4:2 uas 6:2 fiiusenneniiiigade 54 fu

ANAMNVBANAATUS WU whniugnnwwn Tarusenedluyisiosas 98-100 Wasidud
mNuseNVAIN TSy manus WeRinnsanvuiawdaiug luudazdnmuniugnwuin suiamdeiug
16/64 waz 18/64 i fiesidudnnuenndinisseengliwanaaiunisadfunndnsvgn uivuie
20/64 {17 wui1 9ndns1Ugn 4:1 Tedidudnusengeitan Ao 100 Wesdud uilisnindnsugn
4:2 wae 6:1 lnpdmsnUgn 6:2 Tiesidudisnantio 96 wWedldus (Table'5.1.7)
Table 5.1.6 Seed yield, seed moisture content at harvesting and % shelling of NSX042022 hybrid

seed production, 2018

Female : male ratio Seed yield Seed moisture (%) Shelling (%)
(kg/ra)
4:1 369 26.44 77.55 ab
4:2 329 25.64 80.45 a
6:1 330 25.83 77.78 b
6:2 331 26.92 78.61 ab
F-test (0.05) ns ns *
CV. (%) 13.31 5.01 1.44

Means followed by the same letter within a column were not significantly different at 95% level of
probability using Duncan Multiple Range Test (DMRT)
ns : non significant difference

Table 5.1.7 Seed germination and seed vigor of NSX042022 hybrid seed production, 2018

Female : male Seed germination (%) Seed vigor (%)

ratio 16/64 18/64 20/64 16/64 18/64 20/64
(inch) (inch) (inch) (inch) (inch) (inch)

4:1 98 99 99 94 97 100 a

4:2 98 98 99 96 98 98 ab

6:1 98 99 100 96 99 99 a

6:2 99 98 99 96 98 96 ab

F-test (0.05) ns ns ns ns ns *

CV. (%) 1.41 0.66 0.35 2.57 2.12 1.18

Means followed by the same letter within a column were not significantly different at 95% level of
probability using Duncan Multiple Range Test (DMRT)

ns : non significant difference
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5.2 msAnwszezaaUgndalnadssdndmeiuguinouazudluntsndnuaiustTnadsdn g
ANNANWUSALAY NSX042022 (UATEITIA 4)
HANAALALRIAUTENIUNANER

msuandmlnadssdefaeiusuiiu uaswondouiu Ugndrlwnaneusuisiiouz Yu Ugn
rlnaaeRuguLiwiney 4 Tu Ygndnlnaaeiuguivionsu 2 Ju wagUgndnlnaaigiuguvivienay
4 Yu ynnssislinandnudaiug uasaududa ldfianuuaneiunaadn Tnelinandnmdaius
dssEning 460-491 Alanfusrels wazanudumdnddnaiosening 26.39-29.15 Wedidud ud
Wosiudnznedauuannetumsedn lnensnAsivgnaeiusuriusiuaziendouiu Ugnuineu 2 Yu
Ugnwionew 2 Ju Tiesdudnameliunndneiusening 78.85-82.52 wesidus (Table 5.2.1)
dnwaznansineasiidfny

PaszeznaaeRusuisuaswinUgnwieuiuvdesnaiu iengusennondglunanaesius
wiivielsiumnsinaiiu Tnetades 58 Yu druorgiusenlmiluuwniaeiususifiugnusouiu Ugnusineu 2
way 4 Ju dogTueenivnuliunnsieiufe 56 57 uag 56 Ju M1UaIAU Widsliaddand19iuiuNIS
Ugnviereu 4 Ju fifleny 54 Yu WefinrsandiminsseninsTusenlnulugmaeiudusiusiwazfuoen
nendaluuniaeiusuivie Tuanmnsiaeniulgnuesaneiuguvineuasust wui1 n1sugndnlne
aewudwiionsu 4 fu fivisisseninetusenlvuaz fusennondaitiesiian nanfe fitissveziian
sonlnuwazaendifindifiseiu dwalviillenialunisuaunaslon dmsuanugeiuluuadaeiuguiu
WUl anefuguinugnwieniu Ugnusineu 2 wag 4 fu uazugmuieneu 2 Fu fnrwgeiuliuansdnadiu
fio 1.54 1.56 1.58 uaz 1.58 lwas AwdsyU udazdanuumnsistuiunsugnyionou 4 Ju Aiflnwgs
1.50 w5 druanugaduluimansiuduiivie wuin anesusviefiugnueneu 2 Ju Sanugediu 1.61
wns gendnnisuanwenay 2 Jullaues 1.50 wns (Table 5.2.2)
AN TWNAANUS

msUgnaneiugurinewazudluynnssiAslidanuwana 19y ¥99A21UI0NKAZAINLTILTIVO
winuua 18/64 uax 20/64 i1 Fadunnawdaunasguiinuasnsieldugn nefieusen 99.25-

s

99.88 1Wasiusd AuLTeLTs 99.252100 Wedidus (Table 5.2.3) duwuin 16/64 97 dadumaanus

]
3

wuadninunsnsifenldlunisugn nisugniieneu 4 u fiesifudausens Ao 97.50 Wasidus
uazfirnuudaussveutideiugsiian Ae 9550 Wedldud

dmsuruiamdaiug wui lunnnssidsiudeiugoun 18/64 uay 20/64 1 sewing 37.96-
49.33 uay 36.72:56.94 Wasidud mud1iu n1sugnniendu Ugnudneu 2 uaz 4 Tu liudawuie
18/64 way 20/64 haiuansa1eiulusening 48.66-49.33 way 36.72-39.26 Wasidud niudinu (Table
5.2.4)
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Table 5.2.1 Seed yield, seed moisture content and shelling percentage of

NSX042022 hybrid seed production, 2019.

Planting-date regime

Seed yield (kg/rai)

Moisture (%)

Shelling (%)

Planting on the same day 491 26.39 82.52 a
Planting female 2 days earlier 471 27.74 79.82 ab
Planting female 4 days earlier 460 26.94 7712 b
Planting male 2 days earlier 496 29.15 78.85 ab
Planting male 4 days earlier 483 21.27 78.02 b
F-test (0.05) ns ns *
C.V. (%) 17.76 7.54 3.04

Means followed by the same letter within a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT)

ns : non significant difference

Table 5.2.2 Some agronomic traits of parental inbred lines of NSX042022 hybrid seed

production, 2019.

Planting-date regime Plant height (m) Days to 50% (day) ASI (day)
Female Male silking of tasselling of
female male

Planting on the same day 1.54 ab 1.56 ab 56 ab 58 -2 ab
Planting female 2 days earlier 1.56 ab 1.50.b 57 a 57 -2b
Planting female 4 days earlier 1.58 a 1.52 ab 56 ab 57 -5¢
Planting male 2 days earlier 1.58 a 1.61 a 55 b 59 -2 ab
Planting male 4 days earlier 1.50 b 1.56 ab 54 ¢ 59 -la
F-test (0.05) * * * ns *

CV. (%) 2.76 3.75 1.32 2.36 33.20

Means followed by the same letter within a column were not significantly different at 95% level of

probability using' Duncan Multiple Range Test (DMRT)

ns : non significant difference

YASI = days to 50% silking of female — days to 50% tasselling of male

Planting female earlier = ASI - No. of earlier days, Planting male earlier = ASI + No. of earlier days
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Table 5.2.3 Seed germination and seed vigor of NSX042022 hybrid seed production, 2019.

Planting-date regime Seed germination (%) Seed vigor (%)

16/64 18/64 20/64 16/64 18/64 20/64

(inch) (inch) (inch) (inch) (inch) (inch)
Planting on the same day 98.50 ab 99.50 99.50 99.13 a 99.50 99.50
Planting female 2 days earlier 99.38 a 99.63 99.63 98.62 a 99.88 100.00
Planting female 4 days earlier 98.00 ab 99.25 99.88 98.25 a 99.25 99.50
Planting male 2 days earlier 98.25 ab 99.38 99.88 97.88 a 99.25 99.62
Planting male 4 days earlier 97.50 b 99.63 99.63 95.50 b 99.50 99.38
F-test (0.05) * ns ns * ns ns
CV. (%) 1.03 0.38 0.28 0.77 0.51 0.45

Means followed by the same letter within a column were not significantly different at 95% level of
probability using Duncan Multiple Range Test (DMRT)

ns : non significant difference

Table 5.2.4 Seed size percentage of NSX042022 hybrid seed production, 2019.

Planting-date regime Seed size (%)
16/64 (inch) 18/64 (inch) 20/64 (inch)

Planting on the same day 12.74 a 49.09 a 36.72
Planting female 2 days earlier 11.29 a 48.66 a 38.60 ¢
Planting female 4 days earlier 9.96 ab 49.33 3 39.26 ¢
Planting male 2 days earlier 6.80"bc 4333 b 49.02 b
Planting male 4 days earlier 4.50 c 37.96 c 56.94 a
F-test (0.05) * * *

CV. (%) 23.46 5.99 10.13

Means followed by the same letter within a column were not significantly different at 95% level of
probability using Duncan Multiple Range Test (DMRT)
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-3 A o w ! < o A 1 @
21YNINUINYT 2 4 6 8 oy 10 WU AUAINU FIUBIYNITNUINYT 12 LABU WU 8RIIANEIT 10
12 14 16 18 waz 20 fiadans Isgausesiinatsldwnnaneiunssudslungnans dsedusosyinaiewade
1.32 (Table 5.3.15)

6. T17lnaLdesdndgnuaRuuATEITIA 5

6.1 Wasidudausen wudn nsagniudaiiugieaislaieunsiiainsayndnsuaznislingn
a5 Whbiwesidudainuenvesudaiuginilnaitesdniaenuguininii 4 wansneiunisada 7
919NIBNUTIYI 0 2 wae 4 1oy wafy 98.18 97.64 94.61 waz 94.61 Wasidus auaau usvinlialy
1©NTIgNSAUSHY 6 Wow unna1eiun1eads wae 89.69 Wasldus (Table 5.3.16)

6.2 ANULTIRTIVBRNAANUT V918N 15NUTIY 0 1feu Wud §n51AaNans 10 wazld laddns

fesiudaunlusaunnningnsiaanans 20 Tadans waznssuishinanaisedalteddgymisads
M o ! LY YY) a aa ¢ < s < N v

waldunnanaiuiugnegnans 12 16 wag 18 Taaans wWosldudnnuudausuaiemiinu 94.21 81gn1s
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Aushe 2 e wudn nssuisldagnans luuansnsiuiudnsingnans 10 12 wazld Nadans uad
WosiduAmuTsININNII8nTIAANETT 16 18 uaz 20 faddns odrlludAyneada Wesidus
anuudausandewitiu 80.00 dauegmisiiuine 4 uas 6 Weu nsuAslirgnans Siledidudany
LIITIWINNINBAIIAGNETS 10 12 14 16 18 uaz 20 faddns agnlltedAgyni9ada wWeosidudaiy
uHausaedsiniy 67.46 uag 29.39 Aud1Ay (Table 5.3.17)

6.3 SeAUMTINAIEvYeIMUBUNTEY U1 NANEA

florgnsiiuinw 2 4 wag 6 1oy wud Sms1Agnans 10 12 14 16 18 wag 20 dadans flszdu
segvhaeldunnd1aneadia wilseausesyinanetesniinssuislingnatsegeiitdudAyneada seau
seevianelndy 3.48 1.56 uaz 2.19 flengnsifiuinw 2 4 uay 6 Lieu awaU (Table 5.3.18)

Table 5.3.1 Seed germination of inbred Takfa 1 treated with different rates

cyantraniliprole seed treatment at various storage periods.

Rate of storage period (month)

cyantraniliprole 0 2 4 6 8 10 12

Non treated 99.25 98.25 98.00 98.50 98.25 99.00 97.75

10 ml 99.25 98.00 99.00 99.00 99.00 97.25 92.50
12 ml 98.75 98.75 98.75 98.00 98.00 917.25 92.50
14 ml 98.75 97.25 97.75 96.75 97.75 98.50 93.25
16 ml 97.25 98.75 95.25 9775 98:50 97.75 91.00
18 ml 98.00 97.25 96.50 97.50 97.75 96.75 87.75
20 ml 98.50 97.25 98.25 98.00 99.25 97.50 67.25
mean 98.54 97.93 97.64 97.93 98.36 97.71 88.86
F-test ns ns ns ns ns ns ns
CV. (%) 1.41 1.78 1.81 1.53 1.52 2.60 14.87

Means followed by the same letter within a column were not significantly different at 95% level of
probability using Duncan-Multiple Range Test (DMRT).
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Table 5.3.2 Seed vigor of inbred Takfa 1 treated with different rates cyantraniliprole seed

treatment at various storage periods.

Rate of storage period (month)

cyantraniliprole 0 2 4 6 8 10 12

Non treated 99.25 98.25 a 97.00 a 98.75 a 96.50 a 90.50 a 83.50 a

10 ml 99.25 96.25a 94.75ab  94.00 ab 90.75b  83.00ab  62.75ab
12 ml 98.75 97.25a 9425ab  93.25ab 89.00 b 86.00 a 58.25 bc
14 ml 98.75  96.25 a 90.50 b 90.5 bc 86.50 bc  76.75bc  42.50 bcd
16 ml 98.25 9525ab 91.75ab  84.00 cd 90.50 b 6850 c  40.75 cde
18 ml 98.00 90.75b 84.50c  87.00 bcd  90.00 b 70.25 c 32.00 de
20 ml 98.50 86.00c  91.00 ab 80.25d 82.50 ¢ 70.00 ¢ 1925 e
mean 98.68 94.29 91.96 89.68 89.39 77.86 48.43
F-test ns %% %% xx xx %% %%
CV. (%) 141 3.37 4.03 5.17 3.90 7.64 19.25

Means followed by the same letter within a column were not significantly different at 95% level of
probability using Duncan Multiple Range Test (DMRT)

Table 5.3.3 Fall armyworm foliar damage score of inbred Takfa 1 treated with different

rates cyantraniliprole seed treatment at various storage periods.

Rate of storage period (month)
cyantraniliprole 0 2 a 6 8 10
Non treated 9.00 c 9.00 b 583 b 8.17b 6.28 b 458 b

10 ml 5.50ab 1.50 a 233 a 1.75 a 1.08 a 1.58 a
12 ml 6.25 ab 158 a 1.75a 133 a 1.42 a 133 a
14 ml 6.42 ab 1.67a 217 a 1.50 a 1.25a 1.50 a
16 ml 6.08 ab 1.67a 2.08 a 133 a 1.00 a 1.17 a
18 ml 517 a 1.33 a 1.75 a 1.50 a 1.25a 1.50 a
20 ml 6.83 b 1.33 a 1.75 a 1.50 a 1.25a 1.253a
Mean 6.46 2.58 2.52 2.44 1.93 1.85
F-test *x o o " " o

CV. (%) 10.85 13.38 36.43 26.24 20.99 30.37

Means followed by the same letter within a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT)
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Table 5.3.4 Seed germination of inbred Takfa 4 treated with different rates

cyantraniliprole seed treatment at various storage periods.

Rate of storage period (month)
cyantraniliprole 0 2 a 6
Non treated 96.75 96.50 96.75 94.50
10 ml 99.00 98.00 97.00 91.75
12 ml 98.75 98.75 96.50 93.50
14 ml 98.00 97.25 97.50 93.50
16 ml 98.25 96.25 97.25 93.75
18 ml 97.50 97.00 97.00 92.25
20 ml 97.50 97.50 97.75 93.25
Mean 97.96 97.32 97.11 93.21
F-test Ns ns ns ns
C.V. (%) 1.17 1.37 2.18 3.01

Means followed by the same letter within a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT)

Table 5.3.5 Seed vigor of inbred Takfa 4 treated with different rates cyantraniliprole seed

treatment at various storage periods.

Rate of storage period (month)
cyantraniliprole 0 2 a 6
Non treated 92.50 93.00 a 93.00 a 87.75a
10 ml 95.00 92.25 a 91.00 ab 83.00 ab
12 ml 93.00 94.50 a 89.00 ab 68.00 bc
14 ml 94.25 91.25a 90.00 ab 60.50 ¢
16 ml 92.00 87.25 ab 85.00 bc 66.25 ¢
18 ml 91.50 81.25b 82.25 cd 61.00 ¢
20 ml 93.00 82.50 b 78.25d 59.50 ¢
Mean 93.04 88.86 86.93 69.43
F-test ns x* x* x*
CV. (%) 3.29 5.64 a7 9.65

Means followed by the same letter within a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT).
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Table 5.3.6 Fall armyworm foliar damage score of inbred Takfa 4 treated with different

rates cyantraniliprole seed treatment at various storage periods.

Rate of storage period (month)
cyantraniliprole 0 2 a 6
Non treated 8.17b 6.28 b 458 b 733b
10 ml 1.75 a 1.08 a 1.58 a 1.40 a
12 ml 1.33a 1.42 a 133 a 1.38 a
14 ml 1.50 a 1.25a 1.50 a 1.50 a
16 ml 1.33a 1.00 a 1.17 a 1.00 a
18 ml 1.50 a 1.25 a 1.50 a 1.50 a
20 ml 1.50 a 1.25 a 1.25 a 1.25 a
Mean 2.44 1.93 1.85 2.20
F-test > > > *x
CV. (%) 26.24 20.99 30.37 21.81

Means followed by the same letter within a column were not significantly different at 95% level of
probability using Duncan Multiple Range Test (DMRT).

Table 5.3.7 Seed germination of inbred Takfa 7 treated with different rates

cyantraniliprole seed treatment at various storage periods.

Rate of storage period (month)
cyantraniliprole 0 2 a 6 8 10 12
Non treated 99.50 98.75 98.75 98.25 99.50 98.25 97.25
10 ml 98.25 99.00 98.25 97.25 99.75 97.75 96.25
12 ml 98.75 97.75 98.75 98.75 98.25 98.00 94.50
14 ml 98.50 97.00 98.50 98.50 97.75 98.75 95.50
16 ml 99.25 97.75 98.50 98.75 99.00 98.00 93.75
18 ml 98.00 99.00 99.00 99.75 98.75 97.50 94.00
20 ml 98.25 99.25 98.50 98.50 99.25 99.50 93.75
Mean 98.64 98.36 98.61 98.54 98.89 98.25 95.00
F-test ns ns Ns ns ns ns ns
C.V. (%) 0.90 1.68 1.12 1.43 0.94 1.47 2.08

Means followed by the same letter within a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT)
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Table 5.3.8 Seed vigor of inbred Takfa 7 treated with different rates cyantraniliprole seed

treatment at various storage periods.

Rate of storage period (month)
cyantraniliprole 0 2 a 6 3 10 12
Non treated 98.50 98.25 98.00a 99.00 a 98.75 a 98.25a 93.50 a
10 ml 98.25 9825 97.25a 97.25 ab 98.25 a 98.25 a 91.25 ab
12 ml 97.75 98.00 97.00a 98.50 a 97.50a 945abc  86.00 abc
14 ml 98.75 99.00 96.75a 99.00 a 98.00a  96.00 ab 83.50 bc
16 ml 98.50 9725 97.25a 99.00 a 96.75a  92.25 bc 80.25 ¢
18 ml 97.25 99.00 9550a 97.75 ab 93.00b  92.25 bc 81.25 ¢
20 ml 98.00 98.00 90.50b 96.50 b 96.50 a 88.75 ¢ 65.50d
Mean 98.14  98.25 96.04 98.14 96.96 94.32 83.04
F-test ns ns x* * * < *
C.V. (%) 1.20 1.94 1.79 1.19 2.41 2172 4.97

Means followed by the same letter within a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT).

Table 5.3.9 Fall armyworm foliar damage score of inbred Takfa 7 treated with different

rates cyantraniliprole seed treatment at various storage periods.

Rate of storage period (month)
cyantraniliprole 0 2 a 6 8 10
Non treated 9.00 c 9.00 b 4.08 6.42 b 758 b 6.20 b
10 ml 5.42 ab 1.17 a 1.17 1.00 a 1.42 a 1.00 a
12 ml 592b 1.08 a 1.25 0.67 a 1.42 a 1.00 a
14 ml 592b 1.00 a 1.17 1.17 a 1.17 a 0.58 a
16 ml 5.50 ab 1.00 a 1.33 0.67 a 1.00 a 133 a
18 ml 5.00 ab 1.08 a 1.08 092 a 1.17 a 0.83 a
20 ml 442 a 1.25a 1.08 1.00 a 0.75 a 1.00 a
Mean 5.88 2.23 1.60 1.69 2.07 1.71
F-test > *% ns *% *% *x
CV. (%) 11.00 9.60 86.71 40.97 30.41 17.61

Means followed by the same letter within a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT)
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Table 5.3.10 Seed germination of hybrid Nakhon Sawan 3 treated with different rates

cyantraniliprole seed treatment at various storage periods.

Rate of storage period (month)
cyantraniliprole 0 2 a 6 8 10 12
Non treated 98.25 98.50 97.75 97.75 98.25 96.75 96.00
10 ml 98.75 98.00 98.75 98.75 96.00 97.75 91.75
12 ml 97.00 99.00 98.75 96.50 98.00 96.25 90.00
14 ml 98.75 99.25 99.50 97.50 97.00 95.50 87.50
16 ml 97.50 98.00 99.00 97.50 94.75 95.25 88.75
18 ml 97.50 99.00 97.00 95.00 94.25 94.75 90.50
20 ml 97.50 97.25 98.50 98.25 97.25 92.75 84.75
mean 97.89 98.43 98.46 97.32 96.50 95.57 89.89
F-test ns ns ns ns ns ns ns
CV. (%) 1.75 1.25 2.02 1.62 1.85 251 5.03

Means followed by the same letter within a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT).

Table 5.3.11 Seed vigor of hybrid Nakhon Sawan 3 treated with different rates cyantraniliprole

seed treatment at various storage periods.

Rate of storage period (month)
cyantraniliprole 0 2 a 6 ) 10 12
Non treated 98.75 96.25 98.50 94.75 a 94.25 a 81.25 a 55.25 a
10 ml 96.50 97.50 94.25 93.25 a 88.25 ab 56.25 b 13.25b
12 ml 96.00 97.25 95.50 94.75a 8750 ab 51.00 b 11.00 bc
14 ml 96.75 96.25 94.50 94.00 a 81.25 bc 30.75 ¢ 3.5 cd
16 ml 96.75 96.00 96.00 93.50 a 76.50 ¢ 36.50 ¢ 375 cd
18 ml 96.50 94.00 93.25 86.25 b 76.50 c 29.00 c 2.50d
20 ml 94.25 97.00 93.00 76.00 c 64.50 d 16.00 d 0.75d
Mean 96.50 96.32 95.00 90.36 81.25 42.96 12.86
F-test ns ns ns X xx xx x*
CV. (%) 2.33 2.46 2.44 3.48 4.36 12.73 27.39

Means followed by the same letter within a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT).
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Table 5.3.12 Fall armyworm foliar damage score of hybrid Nakhon Sawan 3 treated with

different rates cyantraniliprole seed treatment at various storage periods.

Rate of storage period (month)
cyantraniliprole
0 2 a4 6 8 10
Non treated 8.33 b 9.00 b 9.00 b 783 b 5.00 b 292b

10 ml 342 a 242 a 1.17 a 1.42 a 1.00 ab 1.08 a
12 ml 3.50 a 1.75 a 1.25 a 1.08 a 1.00 ab 0.83 a
14 ml 3.58 a 258 a 1.08 a 1.17 a 1.00 ab 1.00 a
16 ml 392 a 217 a 1.25 a 1.17 a 1.00 ab 0.58 a
18 ml 4.08 a 258 a 1.00 a 1.50 a 1.00 ab 0.92 a
20 ml 433 a 283 a 133 a 1.25 a 0.83 a 1.00 a
mean 4.45 3.33 2.30 2.20 1.55 1.19
F-test o *x o o * *x

CV. (%) 17.98 16.98 10.03 24.02 91.31 39.99

Means followed by the same letter within a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT).

Table 5.3.13 Seed germination of hybrid Nakhon Sawan 4 treated with different rates

cyantraniliprole seed treatment at various storage periods.

Rate of storage period (month)
cyantraniliprole 0 2 a 6 8 10 12
Non treated 99.50 97.75 97.50 98.75 98.75 97.50 93.00 a
10 ml 98.75 99.00 98.75 99.00 99.00 96.75 91.75 a
12 ml 98.00 98.50 98.50 99.00 97.75 91.75 87.25a
14 ml 99:00 98.75 97.75 97.25 97.50 94.25 87.25a
16 ml 99.25 99.50 98.25 98.25 96.50 93.25 83.5ab
18 ml 99.25 97.25 97.75 98.50 98.25 94.50 87.50 a
20 ml 98.25 98.25 98.00 96.00 96.25 93.50 75.75 b
mean 98.86 98.43 98.07 98.11 97.71 94.50 86.57
F-test ns ns ns ns ns ns x*
CV. (%) 1.54 1.30 1.48 1.37 2.10 3.40 5.14

Means followed by the same letter within a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT).
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Table 5.3.14 Seed vigor of hybrid Nakhon Sawan 4 treated with different rates

cyantraniliprole seed treatment at various storage periods.

Rate of storage period (month)
cyantraniliprole 0 2 a 6 8 10 12
Non treated 97.50 96.25 97.75 94.75 a 91.50 a 75.75 a 53.50 a
10 ml 98.75 99.00 96.50 8:;(:5 88.75 ab 66.00 ab 36.75 ab
12 ml 97.75 97.75 96.50 90.25ab  87.50ab  59.75 abc 3525 b
14 ml 98.75 96.50 95.25 88.25 bc  87.00 ab 58.50 bc 18.00 c
16 ml 98.50 98.50 94.00 86.00 bc  81.25b 38.25d 1550 ¢
18 ml 100.00 97.25 94.50 8375c 87.25ab 45.00 cd 16.00 c
20 ml 96.00 95.25 95.50 84.50 bc  81.00b 21.00 e 4.25c
Mean 98.18 97.21 95.71 88.04 86.32 52.04 25.61
F-test ns ns ns * xx x* xx
CV. (%) 1.65 1.91 2.30 4.42 4.33 13.62 28.02

Means followed by the same letter within a column were not significantly. different at 95% level of
probability using Duncan Multiple Range Test (DMRT)

Table 5.3.15 Fall armyworm foliar damage score of hybrid Nakhon Sawan 4 treated with

different rates cyantraniliprole seed treatment at various storage periods.

Rate of storage period (month)

cyantraniliprole 2 a 6 8 10 12
Non treated 825b 9.00 b 9.00 b 8.17b 6.75 b 3.08
10 ml 3.l7a 2.08 a 1.17 a 1.17 a 1.00 a 0.92
12 ml 2.67 a 2.75 a 1.00 a 1.17 a 1.00 a 0.83
14 ml 292 a 192 a 1.17 a 1.17 a 1.00 a 2.17
16 ml 2.67 a 2.00 a 1.08 a 1.08 a 1.00 a 0.83
18 ml 275 a 2.58 a 1.05a 1.08 a 1.00 a 0.75
20 ml 333 a 217 a 1.08 a 1.17 a 0.83 a 0.67
mean 3.68 3.21 2.22 2.14 1.80 1.32

F-test - % o ok % ns

CV. (%) 15.33 25.07 7.85 14.55 36.67 73.27

Means followed by the same letter within a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT).
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Table 5.3.16 Seed germination of hybrid Nakhon Sawan 5 treated with different rates

cyantraniliprole seed treatment at various storage periods.

storage period (month)

Rate of cyantraniliprole

0 2 il 6
Non treated 98.50 97.50 97.75 95.25 a
10 ml 98.75 98.25 97.25 92.50 a
12 ml 97.75 97.25 96.75 91.25 a
14 ml 98.50 97.75 93.00 91.00 a
16 ml 98.75 98.50 93.50 91.00 a
18 ml 97.75 97.25 91.75 89.25 a
20 ml 97.25 97.00 92.25 79.50 b
Mean 98.18 97.64 94.61 89.69
F-test ns ns ns x*
C.V. (%) 1.48 1.22 3.49 4.43

Means followed by the same letter within a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT).

Table 5.3.17 Seed vigor of hybrid Nakhon Sawan 5 treated with different rates cyantraniliprole

seed treatment at various storage periods.

Rate of cyantraniliprole storage period (month)
0 2 a4 6
Non treated 92.00 bc 97.75 a 90.50 a 82.50 a
10 ml 97.25a 93.25 a 73.25b 39.50 b
12 ml 96.25 ab 88.75 a 72.25b 28.25 ¢
14 ml 97.25a 88.00 a 69.25b 20.50 cd
16 ml 93.25 abc 73.00 b 63.75 bc 16.25 de
18 ml 92.75 abc 63.00 bc 54.75 cd 9.75e
20 ml 90.75 c 56.25 ¢ 48.5d 9.00 e
Mean 94.21 80.00 67.46 29.39
F-test * " " o
C.V. (%) 3.31 8.94 10.72 18.72

Means followed by the same letter within a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT).
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Table 5.3.18 Fall armyworm foliar damage score of hybrid Nakhon Sawan 5 treated with

different rates cyantraniliprole seed treatment at various storage periods.

storage period (month)

Rate of cyantraniliprole

2 a 6
Non treated 850 b 325b 9.00 b
10 ml 283 a 1.25a 1.08 a
12 ml 283 a 1.17 a 1.00 a
14 ml 292 a 1.25 a 1.17 a
16 ml 2.83 a 1.33 a 1.00 a
18 ml 2.25a 1.42 a 1.00 a
20 ml 217 a 1.25 a 1.08 a
Mean 3.48 1.56 2.19

F-test ** * Y
C.V. (%) 19.92 40.92 27.00

Means followed by the same letter within a column were not significantly different at 95% level of
probability using Duncan Multiple Range Test (DMRT).

naNas v U 2562

NAIYAULH NARBALAZHANDULVIUNILATEIAIENTVRITINALREH R IgNHENNUS
UATEITIA 5

Palnadesdnignuaniuguasanssa s Welgndnsiuszyinsiuansiaiy Lillnaseaiugaiy
AugaEn Wesiudduin uasiUesiiuddudy nefidades Augssu 119 wufwns anugen 55
wuRLUAS Wosldurduin 1.57Uesdud uaziUesidudnuan 0.26 Wosidud Tuvnefionsiuseainsd
WnTu denalrsnuauduiuifeuiutiuedeiitedany lnesnsuszeinsi 14,222 dusels agiiduau
=3 a A v 1 1 n:gljv a 1 v @ 1 1 § @ (3 a
AULAeIgean Ao 13,956 audels uandainiidnsusernsnuandaiuilulinaseosigudidng

¢ & & a & % o a 2 A & g & o a ¢ & &
Woswualnidy ANauTziAuNe) uazNananuaninuty 15 Wesidud lneda1ady wWesidudiln
A 90.58 Woaskius WestEudilnide 9.42 1Wosidud AuTuangiAuLnegd 32.3 lWosldud LazNanan
& o d’l’ § @ (3 a o 1 1 Ao a 1 v Y o =3

wannAudu 15 Wesidud 437 Alansusels Turueisnsuszeinsiunnareiuiinalidruauinnu
N7 Wesdudnginiy wagudiniin 100 waakanasiuedwilidudfy (Table 6.1.1) Malluvameasslu
aninuasun iadeyuininvadszniuldiisamesaniudesn1suidlnabesdnd Jsdamalnnng
Wwseiulanazmslvkanan llifuusednsam

nMsignsUsznshgidnanauunumaaTygmansnaual lnen1suandnilnadesdnin
9n31Us89nT 10,667 Ausials avvilvdselaiinay 444 vneels Wewsumeuiunisugndialne
AEIARININIIUTEYINT 8,533 Aumals (Table 6.1.2)

144



Table 6.1.1 Effect of population rates on grain yield of Nakhon Sawan 5 hybrid maize in
the dry season 2019.

Population rates Total Ear  Normal  Rotten  Grain moisture  Grain yield % Shelling 100-Grain

(plant rai?) ear (%) ear (%) (%) (kg rai’h) weight (g)
14,222 13,244 a 90.52 9.48 32.5 456 73.5 ab 22.0c
11,429 10,857 b 92.47 7.53 33.0 441 720 b 23.8ab
10,667 10,133 b 92.01 7.99 33.0 476 73.0 ab 24.8a
9,143 8,952 ¢ 89.05 10.95 33.0 395 73.0 ab 23.0bc
8,533 8,178 c 88.86 11.14 30.0 415 74.8 a 23.8ab
Mean 10,273 90.58 9.42 32.3 437 73.3 23.48
F-test * ns ns ns ns * *

C.V. (%) 3.6 52 50.3 8.0 14.7 1.5 4.3

Within a column, mean values in denoted by different letters differ significantly

* = significant at p<0.05 ; ns = not significant at p>0.05

Table 6.1.2 Value to cost ratio from increasing the population rates for grain yield of

Nakhon Sawan 5 hybrid maize in the dry season 2019.

Population Cost on Grain yield Income Increase Increase Benefit VCR
rate seed (kg rai™) (baht rai™) income cost (baht rai’

(plant rai’)  (baht rai’) (baht rai) (baht rai™) )
14,222 292 456 3,648 328 117 211 2.8
11,429 234 441 3,528 208 59 149 35
10,667 219 476 3,808 488 a4 444 111
9,143 187 395 3,160 -160 12 -172 -13.3
8,533 175 415 3,320 - - - -

** Seed of Nakhon Sawan 5 hybrid maize 70 baht kg™ (3,415 seed kg at seed size 18/64 inch)
** Yield at 15% moisture 8 baht kg™
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nMsiNgnsUsE NI liinanouunumaATysmansnaual lnen1sugnd1ilnmd oedndn
8n31UsvINT 14,222 usials agvilvlisglaiiudugeds 2,099 vndels Welssuiieuiunisdan
YINALRLERINOMI1USEVINT 8,533 Ausals (Table 6.1.6)

Table 6.1.3 Effect of population rates on grain yield of Nakhon Sawan 5 hybrid maize in
the early rainy season 2020.

Population rates Total Ear Grain moisture Grain yield % Shelling 100-Grain
(plant rai™) (%) (kg rai’™") weight (g)
14,222 14,044 a 27.61 1,708 a 80.19 a 38.07 ¢
11,429 11,429 b 28.7 1,619 a 79.45 bc 40.11 abc
10,667 10,844 b 28.43 1,587 a 79.84 ab 39.45 bc
9,143 9,524 ¢ 28.67 1,443 b 79.24 40.35 ab
8,533 8,800 c 28.53 1,431 b 79.17 ¢ 42.15 a
Mean 10,928 28.39 1,558 79.58 40.23
F-test * ns * 4 *
CV. (%) 2.4 3.4 55 0.4 3.4

Within a column, mean values in denoted by different letters differ significantly
* = significant at p<0.05 ; ns = not significant at p>0.05

aauanuanerut 2563
NSLIYLAULR NaRAALATRANBULNUNILATYgAENS VIt InaLae sdn danaauWug
UATHITIA 5
o a | Y I ' D3 f 2 Y v ¥ = o €
gnsUszrnswanssiuliinasie ANugwy wazesidudduauvetnlnadesdnignuay
Y4 & A = v a fZ v v ¢ 2 ¢ )
WUGUATATIA 5 IneliA1edy ANEIRY 225 wURwns wazwosiduaduay 1.47 Wesidus uwaludng
Uszmnsiviuudanalviniuasiin FuuduAuNe) waziUasidudduin Wudy Tuvusafedfusns)
UsgnsmiintudawaliduauiliniAvifeninlued1aiidedfny lnednsiusensi 15,238 dusels 1
Sruuilnuiuien 13,976 FedlAgan1dn I UsEIINTauY FNTIdnTIUTEVINSALTUAFINa T NaNEAT
4’4’ & & & a ‘:9; ’o’ v I3 1 a o o ‘:’ll [ a
ALY 15 WaSIHUALNNTY Lazuinin 100 wananaseg1eilidudAy uenainiludnsuszasnsi
\ o | | s & & a s 2 & a & 2 o s 2 &
waneenuliiinaseesigudilng Wosiwusdndes anudususiiuiel waslasiduineinie (Table
6.1.4)
QI [ 1 Yal n“:l' ¥ 1 % QQIJ £ e’d‘
nsiiudaTlszrnsislilinansuinunaasegenansnauen lnen1sugndilnatesdnin
8n31UsvINT 15,238 Ausials agvilvlinelaiiutugeds 2,391 vindels WislUSeuiisuiunisdan

FlnaaesdnifensUseans 8,533 dusels (Table 6.1.6)
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Table 6.1.4 Effect of population rates on grain yield of Nakhon Sawan 5 hybrid maize in  the late

rainy season 2020.

Population rates ~ Total Ear  Normal  Rotten  Grain moisture  Grain yield % 100-Grain
(plant rai?) ear (%) ear (%) (%) (kg rai™) Shelling weight (g)
15,238 13,976 a 96.63 3.37 33.50 1,678 a 77.56 41.40 cd
14,222 12,845 b  92.66 7.34 33.44 1,544 ab 77.55 40.05d
11,429 11,595 ¢ 94.87 5.13 34.42 1,590 a 77.58 43.28 bc
10,667 10,800 ¢ 96.14 3.86 34.52 1,551 ab 77.33 43.73 abc
9,143 9,691 d 94.97 5.03 34.58 1,488 ab 77.45 46.09 ab
8,533 9,178 d 93.31 6.69 34.40 1,362 b 77.09 46.68 a
Mean 11,348 94.76 5.24 34.14 1536 77.43 43.54
F-test * ns ns ns * ns *
CV. (%) 6.1 5.2 50.3 4.6 8.9 0.8 4.3

Within a column, mean values in denoted by different letters differ significantly
* = significant at p<0.05 ; ns = not significant at p>0.05

nAuds (Mdeun) U 2563

NLATYAULH HARBALAZHANDULVIUNINATEFANERSYRINALRE TR TgNHENN LS
UATAITIA 5

Y] = ! ) 1 i s & Y o s & v v v & o ¢

onsszvInTnanasiulilinasoiosiiudnuin uazilosiuaduanvestlnalaesdnd
gnuaNTuguATaI5A 5 lnelinnade Wesi@udiun 14.85 Wesifud wasiosiduddudy 8.07
Wesiud luagfidnsfuansaiuiinasenatgeiu anuaidn wazdunuduiuineiegsdided Ay

) a @ oA ] ¢ @ du o ¢ g < P & 2 A
wazludniruszrinsiuanssiunliddnadelasi@uding Wosiudlnds Anuduvaziunen Lay
HARAMLAATANAY 15 Wesdud lnellAiade Wesidudidng 83.72 wWesidud wWesidusilnde 16.28
Wosliun AnudurazN e 41.97 Weoildus wasnananuaniinudy 15 Wesidun 706 Alansuse
15 wiludnsuszvnsnuanndenuiinalvdruiuiliniAuiies Wesidudnyimg uagdmdn 100 WwWan
wanansiueg1edideddny (Table 6.1.5) Mstlulamaassuanmuacn nulgmiluFewminuienvouan
IrlnaLdesdnignuauiuguasassa 5 Weannldaunsaanuauanuduresuliaiauela wagluyis
newfuneadivgautss vilidsudrineindudiuaunn Jaihildanansalddnsssansvaeiuies
TAANmUNTIARSNNMUA

s Y i

nMsiugnsUsz s iiinanauwnumMLATYgAmansnAual lnen1suandilnadesdnin

9
oA

993 1Use¥InT 11,429 Ausels agvilndselifiadu 397 vmsels Weweuiisuiunisugndialne
Ae9dnINONI1USEYINT 8,533 Aumals (Table 6.1.6)

147



Table 6.1.5 Effect of population rates on grain yield of Nakhon Sawan 5 hybrid maize in the dry
season 2020.

Population rates Total Ear Normal Rotten Grain moisture Grain yield % Shelling 100-Grain
(plant rai?) ear (%)  ear (%) (%) (kg rai’t) weight (g)
15,238 12,976 a 82.06 17.94 42.38 707 67.46 19.44 c
14,222 12,600 a 82.24 17.76 42.19 679 67.60 bc 1991 c
11,429 11,262 b 83.3 16.71 41.73 738 68.47 abc 21.28 bc
10,667 10,311 bc 82.2 17.8 41.86 705 69.01 ab 21.49 bc
9,143 10,024 c 83.94 16.07 41.61 723 68.88 abc 22.47 ab
8,533 9,467 c 88.62 11.38 42.07 681 69.13 a 24.07 a
Mean 11,107 83.72 16.28 41.97 706 68.43 21.44

F-test * ns ns ns ns * *
CV. (%) 6.1 5.9 30.5 35 9.6 1.3 6.2

Within a column, mean values in denoted by different letters differ significantly
* = significant at p<0.05 ; ns = not significant at p>0.05

Table 6.1.6 Value to cost ratio from increasing the population rates for grain yield of

Nakhon Sawan 5 hybrid maize in the early, late rainy season and dry season

2020.
Population Cost on seed Grain yield Income Increase Benefit VCR
rate (baht rai™) (kg rai™) (baht rai?) indome increase E?St (baht rai?)
(plant rai?) (baht rai™) (baht rai”)

early rainy season
14,222 292 1,708 13,664 2,216 117 2,099 18.9
11,429 234 1,619 12,952 1,504 59 1,445 25.5
10,667 219 1,587 12,696 1,248 44 1,204 28.4
9,143 187 1,443 11,544 96 12 84 8.0
8,533 175 1,431 11,448 - - - -

late rainy season
15,238 312 1,678 13,424 2,528 137 2,391 18.5
14,222 292 1,544 12,352 1,456 117 1,339 12.4
11,429 234 1,590 12,720 1,824 59 1,765 30.9
10,667 219 1,551 12,408 1,512 a4q 1,468 34.4
9,143 187 1,488 11,904 1,008 12 996 84.0
8,533 175 1,362 10,896 - - - -

Dry season
15,238 312 707 5,656 208 137 71 1.5
14,222 292 679 5,432 -16 117 -133 -0.1
11,429 234 738 5,904 456 59 397 7.7
10,667 219 705 5,640 192 a4 148 4.4
9,143 187 723 5,784 336 12 324 28.0
8,533 175 681 5,448 - - - -

** Seed of Nakhon Sawan 5 hybrid maize 70 baht kg (3,415 seed kg™ at seed size 18/64 inch)
** Yield at 15% moisture 8 baht kg
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anututuresigemsluludninaiesdafgnusuiusuasaassd 5

Snsszrnsiuandsiulifinadenududuvosmeanesaluludinadssdnfgnuansiug
UATAI3IA 5 efiAnaiesavindu 0.26 wWesidud vueiidnsUssrnsiiunndstuiinasennududu
vaslulasiay uarlnunadesluluiminadedniogditodda Inesnsissmnsifintuiiliag
Wuduredhlasiou uarlnunadeuliludnlnadednianas (Table 6.1.7) iesmminnmsugsduiily
nsgaldsmesfivdifedlufuedisiitn fufunisiusanussrinsasdosinisianistefimunzay
Auglumei

nawsauiuln nandauaznanauuUIATYgAansvasi TnaRs sdaSgnuauS
UATEITIA 5

Saruszansiwandaiuliifinade anugeiu anugeln Wesdudduin uazefidusidudu
vostlnadeadnignuaniuguasaissd 5 nefdnade anugeiu 211 wufwns Augaiin 120
wuRns Wesiudduin 0 Wesdud wanilofifuddudy 0 Wesidud vasiidhsusvynsiiudu
daalisruauiinfuieniivtueteivedidy InednsiUssensd 15,238 wae 14,222 fusels §i
Frnuiinfiuifen 15,619 uwar 14,911 auddu %qﬁﬁﬂqaﬂdwé’mwizmﬂiﬁu 9 SesnsUszani
Wutufdwalivofidusinfiiaty wasesdusiindeanacedadivddgn wenanilusnssyens
Funnsnsiuldiinasornutuadnsusfivissaziesifudnzime lnefidades 32.61 way 77.92
Wesiud mudiu uidasUssansiiistuinalvnandna@afinemty 15 Wedidus dWuduedied
HodAn lnednsuszens 15,238 dusels ’Lﬁwawamagjﬁ 1,703 Alansusiols %aqaﬂdw 24.13 Wasidus
Y9I9M31UT2TINT 8,533 Aunols LLazgl'ﬂq&ﬂ’j’lé'GliWUig“Mﬂ’iSu 9 waldunndafudnsusensd
14,222 dudiels Alduandanintu 1,639 Alansusdals (Table 6.8)

nafiudnruszenaeliiinansuwiumaasugmansiiduen Tnensgndrlnadesdn i
9nI1UTEYINT 15,238 Wy 14,222 Aunals f\]%ﬁﬂﬁﬁi’]ﬂlﬁLﬁN%ﬂéﬁdﬁﬂ 2,511 wag 2,019 uaels e
L‘U%EJ‘ULﬁﬂUﬁUﬂﬁUQﬂ“ﬁTﬂWﬂLgﬂﬂﬁm’iﬁﬁmﬁﬂixmﬂi 8,533 Aumals (Table 6.1.11)

Table 6.1.7 Nutrient content in‘leaves.of Nakhon Sawan 5 hybrid maize grown at

various population rates in the early rainy season 2021.

Population rates (plant rai’!) Total N (%) Total P (%) Total K (%)

15,238 2.42 bc 0.26 1.55b
14,222 2.38 bc 0.25 1.55b
11,429 236 C 0.26 1.90 a
10,667 2.47 bc 0.26 1.65 ab
9,143 2.50 ab 0.27 1.65 ab
8,533 259 a 0.27 1.68 ab
Mean 2.45 0.26 1.66
F-test * ns *

CV. (%) 3.1 5.2 9.8

Within a column, mean values in denoted by different letters differ significantly
* = significant at p<0.05 ; ns = not significant at p>0.05
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Table 6.1.8  Effect of population rates on grain yield of Nakhon Sawan 5 hybrid maize in the
early rainy season 2021.

. Grain Grain .
Population rates Total Normal Rotten ) . % 100-Grain
n moisture yield . )
(plant rai™) Ear ear (%) ear (%) _,1 Shelling  weight (g)
(%) (kg rai”)
15,238 15,619a 97.88a 212b 32.65 1,703 a 77.83 32.39 bc
14,222 14911a 96.90a 3.10b 32.26 1,639 ab 78.24 31.92 c
11,429 12,429 b 9442a 558b 32.29 1,479 c 77.55 32.89 bc
10,667 11,622 c 9541a 459b 32.32 1,501 bc 78.13 33.16 bc
9,143 11,572 c 86.28b 13.72a 33.37 1,441 c 78.24 34.23 ab
8,533 11400 c  9579b 1521 a 32.74 1,372 ¢ 77.61 35.19 a
Mean 12,925 92.61 7.39 32.61 1,522 7792 33.3
F-test * * * ns * ns *
CV. (%) 3.6 4.0 50.3 2.7 6.6 0.7 3.7

Within a column, mean values in denoted by different letters differ significantly
* = significant at p<0.05 ; ns = not significant at p>0.05

anUanuaneriu U 2564
Yy v A v ¢ ¢

aNudutuvassnesluludminadesdnignuaniuguasadssa 5

gn51UsEUInsNLAnAanuiinaneaNutuvelulasian Wearesa wazlwuwna@eululy
Inlnaassdnisgalidediny laednsuszvinsiintuvinlinnudntuvesiulasiau woaneosa way
Tnunadenluluinlnadesdnianas (Table 6.1.9) Wasemiiamsudstuiulunisgaldsigemnsiiun
faglufueg1ednin Asiumaiudnsussnnsasieadinisdnnisdenmunzaumuglumeniu

NLATYAULH HARBALAZHANDULVUNIASHFAIENTYRITINALREITRIgNHENNUT
UATEITIA 5

dnsuszynsiuandsiulifinase anuaiu wazwosidudiuduvesiilnadesdn ignuay
YA I3 a1 a v a & v v s & & [ )
WUGUATAITIA 5 lneliA1afe AINgIiu 217 wuduwns wazswWoidudduay 1.38 Wesidud usiludns
Usgnsfiiindudanalinouasidn Suauduiuies waziesigudduin windu luvihusadediudng
Usgrnsfifindudawalidauiuiininuineiinduegaiideddey Inednsiuseunsi 15,238 dusels i
° < = A Y = a O o A a X 2. v
FuudnAUgd 14,453 FallA1gan319ns1UTevInsdu 9 annednsussvnsiiiuduid walv
WosiudlnAiiudn uazwesdusiniduanasegaiided Ay wonandludnsnuszvinsiunnsnaiulud

1 a [ 4:1' d’ll § @ & § @ I3 a0 = a [ 1 1
NARADNANAMUAANATNTUY 15 Wosidus Lazilasidunnsinig laeda1ady 908 Alansunels way
f < & o w [ P 1 v ca 1 dy [ a 9; £

77.38 Wasigua aua1au wagludnsiusesnsnuana1euninanenuduyMzAunel wagsuiuin
100 wén ag1efited1Any (Table 6.1.10) Weilillosanaasngguaniiuduluusunamnnds 970 fadwns
lnganiglugrntnlnadesdnidnisnaninasufessusilinands N9y 40-80 Tu TelusnluuTun
nauylithiviiude dewalvdudlnndeednivinandnlalddudsesdnsam

nMaiugnsUsE NI iiinanauwnumMLATYgAmansnaual lnen1suandilnadesdnin
9n31UT8INT 10,667 fiusels agvilvlisnglaindiugedis 2,708 vinsials WeaIeuisuiunisuan
IMINALREERINOnS1UsEANT 8,533 Aumals (Table 6.1.11)
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Table 6.1.9 Nutrient content in leaves of Nakhon Sawan 5 hybrid maize grown at

various population rates in the late rainy season 2021.

Population rates (plant rai”)

Total N (%)

Total P (%)

Total K (%)

15,238 1.46 C 0.16 c 135e
14,222 213 ab 0.26 a 155b
11,429 2.16 ab 0.26 a 1.47 d
10,667 2.06 ab 0.24 b 1.59 a
9,143 233 a 0.27 a 1.31f
8,533 2.00 b 0.26 a 1.52 ¢
Mean 2.02 0.24 1.46
F-test * * *
CV. (%) 8.90 2.30 1.20
Within a column, mean values in denoted by different letters differ significantly
* = significant at p<0.05 ; NS = not significant at p>0.05
Table 6.1.10 Effect of population rates on grain yield of Nakhon Sawan 5 hybrid maize in
the late rainy season 2021.
Population rates ~ Total Ear  Normal  Rotten Grain Grain % 100-Grain
(plant rai™) ear (%) ear(%) moisture (%) yield Shelling  weight (g)
(kg rai)
15,238 14,453 a 9163 19.62a 27.96 ab 713 76.72 24.57 b
14,222 13,689 b 9423 577b 27.78 b 1,032 78.19 27.13 ab
11,429 11,238 c 9545 455b 29.32 ab 964 77.45 25.88 b
10,667 10,511d 96.14  3860b 28.79 ab 1,115 77.87 29.58 a
9,143 9,167 e 9453  547b 29.76 ab 856 77.25 27.34 ab
8,533 8,444 f 95.25. 4.75b 30.21 a 771 76.82 27.52 ab
Mean 11,250 94.54 7.34 28.97 908 77.38 27
F-test x ns * * ns ns *
CV. (%) 2.5 3.9 121.5 4.9 26.8 1.7 7.7

Within a column, mean values in denoted by different letters differ significantly

* = significant at p<0.05 ; ns = not significant at p>0.05
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Table 6.1.11 Value to cost ratio from increasing the population rates for grain yield of

Nakhon Sawan 5 hybrid maize in the early and late rainy season 2021.

Population Cost on seed Grain yield Income Increase Increase cost Benefit VCR
rate (baht rai™) (kg rai?) (baht rai™) income (baht rai™) (baht rait)
(plant rai?) (baht rai™)

early rainy season

15,238 312 1,703 13,624 2,648 137 2,511 19.3
14,222 292 1,639 13,112 2,136 117 2,019 18.3
11,429 234 1,479 11,832 856 59 797 14.4
10,667 219 1,501 12,008 1,032 44 988 23.6
9,143 187 1,441 11,528 552 13 539 44.1
8,533 175 1,372 10,976 - - - -
late rainy season

15,238 312 713 5,704 -464 137 -601 -3.4
14,222 292 1032 8,256 2,088 117 1,971 17.8
11,429 234 964 7,712 1,544 59 1,485 26.2
10,667 219 1115 8,920 2,752 44 2,708 62.5
9,143 187 856 6,348 680 12 668 56.7
8,533 175 771 6,168 - - - -

** Seed of Nakhon Sawan 5 hybrid maize 70 baht kg (3,415 seed kg at seed size 18/64 inch)
** Yield at 15% moisture 8 baht kg

inunansugnininadssdnfluiiuifmiamesysal S1uau 79 918 Usgnaufeinunsng
gunalotnysysal 11U 26 518 wardnanuedln 1Y 53 518 WU NERINTTEUUNTUGNITY
wuuininaissdnimudeugniadoiiaiumediBeiamn uasssuulgninmudedninadedng
inwnsnsiifiuiivgndninadedninds 184 15 Mwdniussn 3.9 Alanfudels linandniads 547
Alansusdels inwnsnsiifiuiiugndad@entads 36 13 Wwdawussns 8.7 Alansusiols 16 nandniade
157 Alansusials

innansfgnininadesdatluiuiidmiaes $1uau 108 918 Ussneudeinuasnsstnouies
Be F1UIU 37 5798 SUADTEIAIN T1UIU 47 518 WazgoUINT 8 518 SNNBUIAN 2 318 B1LNBAY
418 2 519 SUNENTEATE 18 WuTuNVAINITsTUUNTUgNRTLULUgnETInIFed T nAEEEn S
inwnsnsiiuiiugndinlnmdesdninde 5.1 15 Wudawussng 3.2 Alansusiels IWnandniade 631.22
Alansustels waztwasnsilituivgndiade 5.8 15 Wawdaiuddng 7.57 Alanfudeld Ikandnais
501 Alansusals
Anadessvdn (input) anmstgndninaidsdaivonnuasnsarinmesysal

inwnsnsdadnmesysal 9w 79 518 THudaiug 8.49 Alansusie 1 dunandn 19lelulasiau
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105.70 fiadanseio 1 Funandn ndsnuaniifufion 12.82 Gnsre 1 funandn wazldnduan
thifuunBu 94.95 Ansele 1 Funandn (Table 7.1.1)
Aaduasuaen (out put) nnsUgndlnadesdniveanunsnsdminmesysel

inwasnsTmInmasysal $1udu 79 518 Ydeefwiliu (CH, ) 10 0.31 kg CO,eq/ton way
Uaeeiglunsasanlas (N,0) 31nnslddenil 270.66 kg COeq/ton sauiin1sUdesfingisounsean
270.97 kg COz-eq/ton Yassfngdaneaslneanlan (SO, 2.50 Alansuse 1 Aunandn Uassiig
wouluiley (NHs) a1nnslddeiail 7.72 Alansusie 1 dunandn Udeeuaiuni19e1n1Aa1nnisiansyang
vosiuluniswFouutas (PMyg) 1.08 Alaniusie 1 funandn uazUdosuaansnieinainnisléloind (N-
leaching) 9.3¢ Alanfusio 1 Funandn wazannisUgndiTsrveanunsnsdsviamysysal S 21
578 WU Udesfelinu (CH, ) 10de 0.97 kg COreq/ton wazlaesfelunsasenled (N,0) 9105l
Jeiadl 2.32 kg COeq/ton 3udNsUAREMEITaUNTEAN 3.290 kg COreq/ton Uareinadamasin
aanlan (SO,) 1.27 Alaniusie 1 Aunandn Yassiguwewluilly (NHs) a1nnslddeiail 0.02 Alansusie
1 funands Ydosuaiiun1ae1naainnisienseatevesnuluniseiouwuas (PMy,) 2.10 Alansuse 1
Funandn uarUdosuaaisnisiiannislidewnd (N-leaching) 0.08 Alanfusiet Funandn (Table
7.1.2)
Anadsarsvnda (input) anmsugndnalnaidssdadvoununsnsimiatag

Aadgansud (input) mﬂmiﬂqﬂﬁi’h’ﬂwmL?:ﬁlﬁmiﬂmmwaﬂi%’w?mLa&J U 104 578

inwnsnsldudniug 6.05 Alansusie 1 dunands T4Uelulasian (N)50.97 Alansusie 1 dunandn T4de
Woanesa (P) 4.51 Alansusio 1 dunands Tddelnunaifen(K) 2,63 Alansuse 1 dunandn lda1sad
dnuivuazdngits 67.14 Soddnsee 1 funandn Mndesuamindufion 29.13 Aasie 1 Funandn
warldndsnuamiiniuuudu 73.11 asde 1 #naranuazainnislgninvesunvasnsdminae
91UIU 82 518 WU tnwasnshiwdaanug 17.72 Alansuse 1 dunands T9Uslulasau (N) 19.97
nlanusie 1 dunandn l9Jeneanasa(P) 8:89 NlanTusde 1 funandn delnunaifeu (K) 2.58
Alanfuse 1 dunandn IWa1sialidndviiviasdngiiy 48.42 daddnssieo 1 dunands THnawIuaIN
ihifufien 4.96 Ansse 1 Funaian wazldndsnuaniifuuuiu 142,95 Ansde 1 funandn  (Table
7.1.3)
ALadgasu19an (out put) ) mnmsﬂgn%’n‘lwwLgaaé’mimaaLﬂwmniﬁ'\m’i'maa

AadsansuIoen (out put) mﬂmiilgﬂéﬁniwmﬁuaﬂﬁmﬁmaﬂLﬂwmﬂﬁwi’ﬂLaa d119u 104 518
Fuell Udesfeiian (CH,) @ae 75.43 ke COreq/ton wazUdosielundasenles (N,0) 9nnsld
Jownil 293.61 kg COeq/ton FauiNsUdesfineisaunsean 444.04 kg COreq/ton Useafinudamles
lnoanlen (SO,) 2.05 Alansusie 1 dunands Uaseinawauluis (NH;) anmslddend 7.58 Alansy
Mo 1 AuRakdn Udesuaiiunieinannnisiansyagvesiulunismssunlas (PM) 0.47 Alansusie
1 Funandn uazddosmaansmainainnslddead (N-leaching) 10.13 Alanuste 1 Aunandn wazain
msUgninvennunInsdamiaias $1uu 82 918 wudn Udesfedinu (CHy ) 1@y 29.54 kg CO.-
eq/ton wazUaesfinwlunsasanlas (N,0) 31nn1slddaiadl 111.50 kg COeq/ton Fauiin1suaseing
139UNTEAN 141.04 kg COeq/ton Uanuiigdalnaslaeanlya (SO,) 0.68 Alansue 1 AUNANAR
Uanefinouwoulule (NHs) 9anmslddewnd 2.48 Alansusie 1 dunandn Uassuaiiunieeiniaainnisis
nszaevasdulunmamIeuLtas (PMy) 0.77 Alanusde 1 dunandn uazUdosuaarsnisiiainnsld
Jewnil (N-leaching) 3.63 AlanSusie 1 fiukandn (Table 7.1.4)
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Table 7.1.1 Average input from maize and mungbean production in Phetchabun Province

Input (ton yield)

Crops maize mungbean Unit
seed 8.49 87.61 kg
Plant nutrient
Chemical fertilizer N 51.38 0.41 kg
Chemical fertilizer P 511 0.16 kg
Chemical fertilizer K 517 0.30 kg
Pesticides 331.92 105.70 kg
Energy
diesel 30.98 12.82 liter
gasoline 204.00 94.95 liter

Table 7.1.2 Average output from maize and mungbean production in Phetchabun

Province
Out put (ton yield)
Crops maize mungbean
Seed yield 1 ton 1 ton
Air emissions From
machinery
kg CO,- kg CO,-
CHq 0.02 kg 031" eg/ton 0.005 ke 0.97 eg/ton
SOz 2.50 ke 1.27 kg
PMio 1.08 ke 2.10 ke
From chemical
fertilizer use
ke CO.- kg CO,-
N2O 0.87 ke  270.66 eg/ton  0.008 ke 232 eg/ton
NHs 772 kg 0.02 ke
Water emissions from
chemical fertilizer use
N leaching + runoff 9.34 ke 0.08 kg
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Table 7.1.3 Average input from maize and rice production in Loei Province

Input (ton yield)

Crops maize rice Unit
seed 6.05 17.72 ke
Plant nutrient
Chemical fertilizer N 50.97 19.97 ke
Chemical fertilizer P 4.51 4.89 kg
Chemical fertilizer K 2.63 2.58 kg
Pesticides 67.14 48.42 kg
Energy
diesel 29.13 4.96 liter
gasoline 73.11 142.95 liter
Table 7.1.4 Average output from maize and rice production in Loei Province
Out put (ton yield)
Crops maize rice
Seed yield 1 ton 1 ton
Air emissions From
machinery
kg
COx- kg CO,-
CHq 3.59 ke 75.43 eg/ton 1.41 ke  29.54 eg/ton
SO, 205 kg 068 kg
PMio 047 kg 077 kg
From chemical fertilizer
use
kg
COx- kg CO,-
N20 0.95 ke 293.61 eg/ton 0.36 ke 11150 eg/ton
NH; 7.58 ke 2.48 ke
Water emissions from
chemical fertilizer use
N leaching + runoff 10.13 kg 3.63 kg
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AMANUIN

gasmsrmulnmsUaseinFaunsan (Eudmaluladlaveuas Januviand, 2556)

1. Vinauls Anudute N P uag K Aldse 1 Alansunarndn

2. Usnamdsnuiildrousunamandn

(Re@) = Usnandewmdild Bns/Alansunanan) x mnumvuuduitufioa (Rlantu/ans)

3, UsnaundaruildreuSunamanan

(W) = Banaadowaeiild Gas/AlanSumandn) x Anumnuduisiuundy flans/ans)
auuduTeTufa = 0.85 Alansiu/ans was
AUMULYe T LULEY = 730 Alandiu/ans

4. Usunaudinu (CHg)

T (CH) = Banaudowds Alansuidemdy/Alansy wandn) x Emission Factor (g/tonne fuel)
Emission Factor = 55 g/tonne fuel (sfuiia)

Emission Factor = 2,200 g/tonne fuel (ﬁﬁﬁuwu%u)

5. Usanadamaslaoonles (50,) = 2 x S x F 1o S = Usinadauloslu@anas (% by wt)
F = Unadewmddildse Alansunanan
Usinaaeslutihdufioa = 0.035 %; Unadamleslusiuuudy = 0.05 %

6. UaiiweINIAIINNTenIEIevesRulunIswIsuLUaL Wavnuasnuiluulas (PM;o) A
AuazepuuIAENnT1 10 pm = EmissionFactor (ke/ha) x 1/ (6.25 x Wandnsials)
Emission Factor = 1.56 kg/ha

7. Usunaufeweulutly (NH;) a1nnnslddesadl F (NHs) = FC x EF x 17/14
FC = Usanaude N Aldenlanfunanan
Emission factor v@edg NPK = 4%; Emission factor ¥83Ue urea = 15%

8. Usnauiwlunsaeanlud (N,0) 9mnnslddelulasiau E (N,0) = FC x EF x 44/28
FC = Usanaude N ldenlansunandn
Emission factor %QQ‘QSLﬂﬁﬁIﬁ N,O = 0.0117 (laifiviae)

A-Emission Factor \umiluansu3unanisassimiounszandeniae
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