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Greenhouse gas, Phetchabun Province, Loei Province

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,Os-K;O per rai on black clay-clay loam soil, 20-5-10
kg N-P,O5-K;O per rai on red clay-clay loam soils and 20-5-10 kg N-P,0s-K,O per rai in
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 soil, 30-10-10 kg N-P,0s-K,O per rai on low organic matter red clay-clay
loam soils and 10-5-10 kg N-P,05-K,O 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 100 % 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 , 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
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for Nakhon Sawan 5. The interaction of ninety-six maize lines against northern corn leaf
blight, fifty lines were resistant, forty-one lines 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 yield. 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.
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Abstracts

Plant nutrition is an important factor in increasing production efficiency.
In particular, nitrogen is the most important macronutrient affecting yield. Planting
nitrogen-efficient varieties can reduce the use of fertilizers and reduce production costs.
Moreover, each maize genotype responds differently to nutrients in different areas.
Therefore, this study was aimed to assess the nitrogen use efficiency of the promising late
maturity maize hybrids and the response of variety NSX042022 to nitrogen fertilizer in
different soil to obtain the recommendation of optimum use of fertilizer in maize
production. The trials conducted during 2016-2021 in black clay-clay loam soil in Nakhon
Sawan province, red clay-clay loam soils in Nakhon Ratchasima province and sandy clay
loam-sandy loam soil in Uthai Thani province. The results can be summarized as followed.

Applied nitrogen fertilizer according to soil analysis provided significantly higher
yield than no nitrogen applied in black clay-clay loam soil. Each maize genotypes respond
differently to fertilizer. Promising hybrid NSX042022 NSX112011 NSX112013 NSX112017
NSX152097 and CP888 New were high efficiency of using nitrogen fertilizer, yield increases
by an average of 20.15-26.41 kg per 1 kg of nitrogen fertilizer applied. NSX1 5 2016
NSX152067 and NSX152070 had low nitrogen index of 0.84 0.82 and 0.82 respectively,
which were higher than those of the other hybrids.

The optimum rates of fertilizer for maize hybrid NSX042022 in different soils were
recommended. In black clay-clay loam soil in Nakhon Sawan province, applied 15-10-5 kg
N-P,0s-K;O per rai increased yield and highest economic return. In red clay-clay loam soils,
Nakhon Ratchasima province with low soil organic matter nitrogen fertilization applied at
the rate of 1 times the recommendation based on soil analysis (20-5-10 kg N-P,0s-K,O per
rai) increased yields resulting in the highest income and economic return. In the case of
red clay-clay loam soils with moderate to high organic matter content, nitrogen fertilizing
is not required. In sandy clay loam-sandy loam soil in Uthai Thani province, fertilizer

applied at the rate of 20-5-10 kg N-P,0s-K,O per rai provided most economic return.
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pmnsfigaisluly wieuiiduiusodnsiuluusasulastosuiin esiuiiusgesmdaiv
Aer TngdseivTuudunseTagluiu veawesaiidudsslovd Inunadouiuaniudouls
Anrgiviinusimemisluiivdufuifer Viinumsgeltlulpsauvestninaludiuvedy &
fu n1uiln Wwan wazds Asieideyanieadflagld analysis of variance wazUTeuiisuniny
uAnANsvesAdelYd Duncan’s New Multiple Range Test ILATILMHANBULNUNALATEFANERS
Tngldgmsnanauunudnuiin Inegld Value to Cost Ratio (VCR)

Juiindeya nalaseviau Teyan1suialuwdamaass Toyani1swsaiaule nslvina
wAnuaresrUsEnauNandndalne Auge Srudududeiiuiieideutas drudullnifuifedse
was dhnindusels nandndnalnasols arutuvonuda doyatminanuaziaiinus diu
#199 vosiilnaluiiuiiiuide) deyauiinunisgaldsinemsiulasauludiusingg vestlna
uwadayaanimglienniAnaengguan
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1.4 Anwnsmevauasdeislulasauvasdninaieedniwug NSX042022 Tungufusau
wilga-Saumtleadunse Jmdanasysel

2MURLNITNARDILUY RCB 31u3n 4 91 nssudfidudadelulasou thud laildde
Tulasiau Tddglulasiau 0.5 1.0 1.5 wag 2.0 wiresduwuzinuaiinsizviay diudeveaiin
wazdelnunyldludnsuugnuainsievau

fndoniuiifiagyinnimmnaesdsiidofuineglunduiusiu srusmdoyanieonialuiiud
yhmsnaaes sudumsvaasmieuiulu 2 fuf 1w Tuslasnwasns Ssugnauganiadnlaid
msliiaty uarulamnaedluguiitedsgnanungmatnfussinslimiiasulunnyingaduii
12971 189LUAIL0Y 6 x 6 LuAT TuzUgn 75 x 20 LWwufiuns Tadssesiiudeuugndieis
lulpsiauniedne daudevleaminuasolnuldifiudng dednlnaony 3-a duanilddoadsd 2
Fretelulnsiaudnaiedng Aufiiufer 12 msrauns @ woa 9 a2 4 wee) TeseiUnums
aaltlulnsauvestming lnaiuiedrsininefiszoziuifeusndudiuvedly dru nuiln
win wards Fomdnan thlveuwrauddaimdnuis Auaenuiuludsanesdiing wda
thihegafieuwisudsnualviaziBeniiernniinszsinigaldlulasiou waginszsinansuuny
maaswgmanilaglidnsmanauunuduiia Tagld Value to Cost Ratio (VCR)

Juiindeyanadinsiznau deyanisufjilunlamaass nmslvnandnuazesauseney
wandnvostnalna liun Jusen Yusennondar Jusenlu augs Saudufuifelseuta
Sunuinfuifeideutas Suauilndidawdatiosnda 50%vesiln S1uruilniinide dwdnin
wandn eruduidnunesiuiier Weddudnams dminduluanluiiufiiufe deyatwiinan
waztmtinude dausneg vesdalwaluiuiiiiudien Toyannututuvetulasiauludiusineves
1ilne wavdayaanmgiionnianaengguan

4

1.5 Anwinsnavauassialelulnsiauvastitlnaifesdndnug NSX042022 Tungufusau

= 1 L4 L o/ =
wilgalunse-sautunseuds Jsninaiivsni
TNUNUNITNAADIUY RCB §1W3u 4 91 nssudsiludnsidelulasiau loun

ynnssuddtddeeamnuazUelnunylugnsiusinnua1iiaseriay 9INRAN1SAATIER
Ay wlamaaeslugudITouasinuInNIsnunTavies il uazlUatNYAINT A.NAIIEDIUN BND
aiso1sunl Saningiesnil Tuuaduvdeing 0.90 wag 0.97 Wesidus wealesadiluuszlo
18.6 waz 31.30 fadnfusiedlaniy Inunaeuiuaniuasuld 48.96 uay 58.28 fiadnfusie
Alan3u audiy dasdeildmuduuziivesdiieneiauluudamaasdduguiidonay
Wannsinyasevies1ll Ae 20-5-5 Alandu N-P,0s-K0 sals uag uadnunsns Aednsn 20-5-10
Alan3u N-P,0s-K;0 sials

fadeniiuiagyinnsmanosdsilidetuinoglunduiniumisiunne-sautummeuds
Tulsinumsnsdmingiivsnd Anwdnsazaiihdaiu nieufuiosiuluusazdumningafun
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Ansgautininisam uaglinneiantfimanaiivesiu saunudeyagionialufiufiving
e 30 Younds Usuidudsedndamnsldlulnsauesdninadesdnignuanoigifuiien
gnusazitug surueslasten 6 x 6 Lms szazdgn 75 x 20 wuRues Tadosesiiuteulgndne
1/2N-P-K uazidiotnlnnony 3-a dUailddeadedl 2 fetelulasiaudnaiednm dufiiufe 12
MTILAT (4 1029 Az 4 1WA9) Tinzsinsgaldlulpsiauvesining lneiduiognadnlned
szomAuisusnidudunedy d1du muiln wha waeds daiutinan dlvouutudidaimdn
Wik Aunaeutuludruinsguestialng udrided siisuniiudruualvasdeaiiothan
Ansginisgaldlulasiau Tieseissavsnmnisllulnaauesininadesdniudgnuauey
Fufiene17 Tiesgaissansammsidlulasiauvesinninabesdninuisves Fageria et al.
(1997) AAs18% Low N index (Fischer et al., 1983) .as18%AMULUTUTIUN9EDR (Analysis of
variance) wWisuifleudseansamnsllulasiauvesdnlnaidssdnifusgnuanoigifiuiies
AATIAHARDULIUMIAIATEFAERS Lagly Value to Cost Ratio (VCR)

Juiindeya n1siasaiule HandnuazasAuszneunandn lakn Tueennenday Tusenlvy
Anthesis-Silking Interval (ASI = Jusonluu-Tusonaendag) Auge SauduLivifseuta
Sruauilnfuifeioutas Suaulinnse Swauilnaines dwiinin kandn Anutusdeuusiv
Ao Wesidusngimg dmiinduluasluiuiiiudes wasdeyauiuaninunasnggugn

NaN1533uazaNUSI8NE

4

1.1 AnwszAnsnmnisidlulasauvesdninaissdaiwusgnuauoiiiuieislunduiu
wilg-Srumileadian dJmdauasadssd

aqugn U 2559 uas U 2560 (yaugi 1)

wlamaaasduditenylsunsaqssa

wandnd1Inadeedad

nanAnvesilnalApadnifinanutu 15 Wediud Tungugn T 2559 uay 2560 Wy
gn3nsiidelulasiaudnswuziiniuaiinsienauinlnandat il nawane1aiun19Eia lnens
T elulnsiaudngn 15-10-10 uaz 15-10-5 Alandu N-P,0s-K,0 siols vinlsinananiadogsgn 696
wag 1,078 Alansudals auddu wazdnlnais 6 wug Wnandaunnsnsfunieadn Ineius
CP88s New lrinandniadugsgn 546 wag 947 Alansusels mudiy (Table 1.1.1)
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Table 1.1.1 Maize ¢rain 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,Os-K,0 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 )
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 : CV. (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.

Uszansamnisldlulnsiauvasdnlnauasivianuvuniusssawlulnsiaum

n1sUseliulssansamnisldlulasiaulude aunsaussdiuliain Uszdnsamnisadg
HAKAn (Agronomic efficiency) ¥seUsedAnsaInwanan (yield efficiency) Usednsamnisgaly
519811598 (Apparent recovery efficiency) WagUssansa nnananideaise (Physiological
efficiency) wuth UszAvisnmnslélulasiauesdnlnadesdniiudgnaauoigiuiesn fgn
Tunquiumien-sruniend w gueideivlsuasaissd gquand 2559 F1alwaidosdniiug
CP8gs New fiszansammsldlulasiauiiiearsuandngeiian Tnonsladelulasiou 1 Alansy
arunsoifinnananldnde 31.60 Alansy sosasun laun WUTUATAITTA 3, NSX042022,
NSX112017, NSX112011uag NSX112013 fuszdnsainnisidlulasiau 31.07, 29.80, 25.40,
25.07 way 18.27 Alanurandnsalulasiau 1 Alandu a1ud1du (Table 1.1.2) dmugquan U
2560 WU Wug P88 New fiszdndammsldlulasinufioatnandngsianuiu fe 52.13
Alansunandssalulasiau 1 Alansy sesaeun loun Wuguasaissa 3, NSX112017, NSX042022,
NSX112011 uag NSX112013 fuseansawnisidlulasiau 40.27, 38.67, 38.60, 34.27 uag 27.87
Alansunandssolulasiau 1 Alansu auddu (Table 1.1.2)

dataumunuseanimlulasiau veddrinadesdritusgnnanoigfuifsisn tae
Aidnlng 1 mneds mslinandnluanmildlulasiousnsedalndifssivanmitldlulngiau
§n91g¢ 91nN1IMAaRs T 2559 wud d1alnadAsedndiug NSX112013 Sdudaumuniusenis
vnlulasiaugegn 0.226 LazWusuasassa 3 fadadarununiudonisuialulnsiausiige
0.154 waglud 2560 wudn Tralweiug NSX112013 davilanununiunenisuinlulnsiaugean
0.273 wagWuguasanssd 3 derfudnnununudenisuialulasiaumaniufieadu fe 0.185
(Table 1.1.2)
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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 ke/kg ke/kg (%) Index*
Variety
Ke Ke Ke 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 5.71 11.03 18.27 51.53 35.45 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 45.12 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 42.90 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 5025 103.75  0.192

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 = 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)

NARDUUNUTNALATEgAERS Tt lwAREsdR

dofasannaneuimunaasvgmans lngldsamdusevinseldfdutunnnislide
#951831891NN15M e %130 Value to Cost Ratio (VCR) §131A10M1NT1 2 UaAI1dAMANAIMIA
Ws¥gANEnT (Pevaiz et al., 2004) 3nnisnaaedtull 2559 wudn n1stddelulnsiaudnsi 15
Alansu N deld ludalnedssdnivuggnuanotgifiuifionsn s1uau 6 wug léun Wug
NSX042022, NSX112011, NSX112013, NSX112017, UATa155A 3 waz CP888 New liinanauLnu
voansnaaesiiduamaasusaans Tasien VCR agfsgwing 2.49 89 431 Fenssuisidnisugn
drlwaidesdn iiug CP8ss New fian VCR wihifu 4.31 Fsunsanuindoamuldvelulngiau 1
U gldunaneuuny 4.31 um Aelinaneuunuduainsasuuazldilsnnian dmsul
2560 Mldedng 15 Alanu N siels ludnlnadesdnifusgnuaeeiuifssnii 6 wus 19
NAMBULMLYDINISNAAs AR AT gmMans Tasdidn VCR agsening 3.80 fa 7.12 Fansuis
fifimsvgndmilnaissdniug CP8ss New (VCR wihiy 7.12) Tnaneuunudueuinisasuuas
Ielsunnflgeuiuiu
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wamaaaslulsinensns

wandndInaReedn

faaeanguan wudn Snsnslidelulasiauinlinandednlne finnudu 15 Wesidud
uanenefunsedia Inenslelulpsiauidng 15-10-10 wag 15-10-5 Alan3a N-P,0sK.0 siols
vilvinananindegean 806 way 1,077 Alanfusiols awandu (Table 1.1.3) uas lugguan U 2560
Frlnasts 6 Wug Wnandaunnaiafunieadn lnowus cPess New liinandniadogegn 821
AlanSusials (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,Os-K,0 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 (B
NSX042022 630 724 677 376 897 637 b
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 3 614 769 692 464 940 702 ab
CP888 New 659 900 779 565 1,077 821 a
\ade (A) 616 b 806 a 711 436 b 934 a 685

2016 : C.V. (A) 23.7%, C.V. (B) 20.2%, F-test : A (P<0.05), B.(ns), A x B (ns).

2017 : CV. (A) 7.1%, CV. (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.
Uszansawnsldlulasiuvestilnauasduiamununiusssawlulnsiaud
Flnadssdn iudgnuatengiuiesn fvgnlunduinmiin-srumieads u uwas

inwasns samndl Smtauasansad qqugnd 2559 nudh S1alnaudeadniiug NSX112017 4

Usgansamnsldlulasiauiiioatrsuandngsiian Tnonislddelulasiou 1 Alanu anansauiiy

wawdnldlade 16.20 Alandu 09897 loun sug CP888 New, NSX112013, NSX112011,

UATANTIA 3 Uaw NSX042022 fuszansamnisidlulasiau 16.07, 1533, 11.6, 10.33 uay 6.27

Alanunandnselulasiau 1 Alansu awdwiu (Table 1.1.4) dmTunguan U 2560 wuin g

NSX112017 fiUszansamnisldlulasiauiiioatrnandngefigaiduifioddu e 36.67 Alanu

Handnsalulasiaw 1 Alansu sesasun lawa Wug NSX112011, NSX042022, CP888 New,

UATAITIA 3 wag NSX112013 fusednsamnisidlulasiau 35.07, 34.73, 34.13, 31.73 uae

26.93 Alansunandssiolulasiau 1 Alansu auddu (Table 1.1.4)
Fudamumunudeanimlulasioui vesdrinadssdnitusgnuanegiuifsin las

Aiidnlng 1 mneds mslinandnluanmildlulasiausnsendalndifssivanmitldlulasiau

8157189 31NN15NAR83 U 2559 Wudn Frilwandosdniug NSX042022 Sdvdenamuniusenis

vnlulnsiaugsan 0.667 uazsiug NSX112017 Tardvdaumumiudonisuialulnsiausiige

0.550 waglud 2560 wudn Wug NSX112013 Hdwdanununiusenisuialulasiauasge 0.256

uawiug NSX112017 fiadvdienamumusionisuialulasiausian 0.167 (Table 1.1.9)
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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 Keg N/rai Kg N/rai
Year 2016
NSX042022 630 724 10.77 11.99 6.27 77.05 8.13 0.667
NSX112011 552 726 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 3 464 940 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, 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)

KNARDULNLTNATYgArEATvasd TnaRE ada S

FoRasaumaneuunumaasugeans laglddnsdnsenineneldfifutuannslile
#83189189nM131908 138 Value to Cost Ratio (VCR) 11351A111AN11 2 WaAINlALANAINIG
\ASUFAERS (Pevaiz et al., 2004) 31nn15naaeslul 2559 wui1 nslddelulasiaudngi 15
Alansu N dels Tudnlnadssdnitusgnuanoigiiuifsaenaiug NSX112013, NSX112017 uax
CP88s New lrinamsuunuduamaiasugaans Tneilen VCR ogseming 2.09 fla 2.21 Fans51357
finnsugnininaissdaifug NSX112017 S VCR wirfu 2.21 Semnearuindioasmuldie
lulasiau 1 v agldfunanauunu 2.21 v dslinaneuwnuduauinisamulagldfilsnn
flgn Turnegid 2560 wut nisldelulasiaudng 15 Alandu N sols ludminadesdnitug
gnuavengiiuiieas it 6 g Wanouwududmiaasugaans lnedien VCR oejsening 3.68
fla 5.00 FanssuABAinsUgniInaEsdeRuS NSX112017 (VCR winfu 5.00) Wikaneuuny
AuduAnsasuuazldflsiniaauiy

aquan U 2561 (yaviugh 2)

wlamaaasluguditenlsunsassa

wandndInadeedn
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Sasmslilelulanawhlinandavosdininafiautu 15 wWesidud unnensfunaads
Tnemslddelulngiaudag 15-10-5 Alansu N-P,0sK.0 sisls iinandniadogsgn 1,258 Alan3u
siols uazdlnevia 6 fius Tinandaunnsreiunisadin Tnewug NSX042022 WinanAniadsgean
1,174 Alan3usiols liunnsnsarniug CP88s New, NSX102003 uaz NSX112019 lvinananiade
1,170, 1,148 uag 1,130 Alansusals mua1diu wauand9aniuiuasaiIsse 3 Pl¥nandniady
fan 1,038 Alan3usiels (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,0s-K,O 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. (A 16.7%, CV. B) 7.1%, Ftest:A(P<005),B(P<0.05), AxB (ns).
Means followed by the same letter in columins and rows are not significantly different at (P<0.05) by DMRT.

Uszansawnisldlulasiauvasdaluauassviiaununiusissawlulnsious

dlnaidssdnitugnuaneigiuiieisn dugnlunguAumiior-saumilsaden w
Auiisoiinliuasanssd qauand 2561 wud dralnadssdndiug CPess New fuszAnsaimns
THlulnsiuiiloaramandngsign Tnenslddelulasiou 1 Alandy anunsaifiunandaldiade
21.53 Alansu 5998911 LouA AUGUATAIIIA 3, NSX112019, NSX102003, NSX102005 hag
NSX042022 HusgavSammsldlulasiau 20.67, 18.67, 17.27, 15.80 uag 12.07 Alanfunanan
solulasiay 1 Alandu mudnu (Table 1.1.6)

Fudarumuniuseanwlulanaus vesdnlnadssdn iudgnaauegifuiessn a1n
msnaaes T 2561 nud1 Srlwaidesdaiiug NSX042022 fduilarumumusionisvalulasiay
294m 0.677 uaziuduasassd 3 Tardvianununiudenisvinlulasiaudign 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 1> 0 1> ke N kekgN (%) Index*
Ke N/rai Kg N/rai Keg N/rai Ke 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 Nitrogen Use Effidency = yield (applied N) -yield (without N)/N uptake (pplied N)- N upteke (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)

NARDULNUTNIATEgAERTvasd TnaRs ada S

dofasannaneuunumaasvgmans Ineldsadiussninseldfiduiuannislide
M951831831NN"5 M Ue 1130 Value to Cost Ratio (VCR) 3A1€INNTT 2 Uan310ALANAIMIN
\ASHgAERS (Pevaiz et al,, 2004) ann1snaaedtul 2561 wuit mslddelulasiaudngi 15
Alandu N aols ludninadssdniiusgnuanengiiviioasnndiuau 5 wus Téun wus
NSX102003, NSX102005, NSX112019, UAsa3556 3 LAz CP888 New LNARBULNUYDINT
aaosifuAaAsugans Tnefia VCR aejsewing 2.16 fv 2,94 snciusitug NSX042022 ifidn
VCR teenin 2 danssudsfiiinisugninilneiug CPess New fld1 VCR witfu 2.94 Fanunenin
Jufleamulivelulasiou 1 vim agléSunanauuny 2.94 vn dslinansuunuduALAnIaIY
wazldirinlsuniian

wlamnaaslulsinensns

wandnd 1 Inaie o

dasnislielulnsiouilinandnvestninaunnsistumsadia Taenslidelulnsiaud
m51 15-10-5 Alansu N-P,0s-K,0 fiols Iﬁwawﬁmaﬁ'aqaqﬂ 989 Alansusiels wavdlnnss 6
g Tnandnunnsrafunisada Tnoviug CPess New Tinandniadogaan 994 Alansusels waz
fuguAsanssA 3 Tinananadesian 839 Alansusiels (Table 1.1.7)
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Table 1.1.7 Maize c¢rain 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,0s-K,O per rai (A)

variety (B) Yield (kg./rai) mean
0-10-5 15-10-5 (B)
NSX042022 801 968 885 b
NSX102003 795 1,033 914 b
NSX102005 819 973 896 b
NSX112019 77 912 844 b
NS 3 754 924 839 b
CP888 New 862 1,127 994 a
mean (A) 801 b 989 a 895

CV. (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.

Uszansamwnisldlulasiauvasdnlnauasdviamumumusssaiwlulnsiaum
dnlnadssdnfiuggnuauengiiuiesn Avgnlunduiumien-sumieidd a ulag
nuasng s1anih Smiaunsaassd qauand 2561 nud1 dnlwadssdaiiug CPess New i
Uszansnmnstdlulasiauiieairsnandngsiianiign Taensladelulnsiau 1 Alandu anansawdiu
wandnldlade 17.67 Alandu sesasun laun siug NSX102003, uasanssd 3, NSX042022,
NSX102005 way NSX112019 fusyandsamnisidlulasiau 15.87, 11.33, 11.13, 10.27 uag 9.00
Alansunandnsalulasiau 1 Alansu auaau (Table 1.1.8)
Fudarumunusoanwlulasaui vosdnlnadssdn iudgnaauegifuiesn a1n
msnaaes T 2561 wud1 Frlwaudssderiius NSX112019 ffufliarumunmusonisvialulasiay
39an 0.689 wazWus CP8ss New dAwiaunumusonisvinlulasiausian 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 ke/kg N (%) Index*
Ke N/rai Ke N/rai Ke N/rai Ke 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 e 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, Physidlogical Nitrogen Use Effidency = yield (applied N) -yield (without N)N uptake @pplied N) -N uptzke (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)
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NARULMLNLATEgAERTvasdi TnaRssdn S

dofasannaneuununaasvgmans lngldsamdussninseldfiduiuannislide
7951831831NN5M0e 1130 Value to Cost Ratio (VCR) 6131A11MNAT1 2 LandI1dlALANAINNY
LASugAERS (Pevaiz et al,, 2004) 3 nn1snaaedtul 2561 wuit mslddelulasiaudngi 15
Alansu N dels ludnlnadesdnitusgnaaueigifuieasniug NSX102003 uay CP88S New
TinanouunuduAaasegaans laodian VCR winfu 2.17 wag 2.41 sudidu Fansadsidinng
Ugndnlnadesdniiug CPess New fidn VCR iy 2.41 Fslinanauunuduaiunnisasmuuas
Iglsanniian

aquan U 2562 (yaugi 3)

9
]

wamaaasluaudidenylsunsaissa

v g

wakAntTnaReEn

nanAnd 1 Tnadeadniinuiy 15 Wedidud wudr Snsnsldtelulasiauriliuands
yostmlnaunnsneiumeada Tnennslidelulnnaudisng 15-10-10 Alansu N-P,0sK.0 siels 15k
nanAsadogsan 1,150 Alandusiols wagdnlnais 6 Wus Tinandmuandnafunisadn tnevus
P88s New Tvinandntadsgean 1,180 Alanusiols waziusunsassd 3 Tinandniadedgn
1,001 Alanusials (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,0s-K,O 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.

Uszansawnisldlulasiauvasdinlnauassviamumumusssawlulnsiaus

UsvAvsnmmsldlulanauesininadesdaiiuignuauogfiufesn fgnlundufu
wilr-rumilordn a quiidofivliunsaissd gqugnd 2562 wudn Inlnadssdndiug
NSX042022 fiuszansannstdlulnsauiioatsnandngaiign Tnensladelulasiou 1 Alan3u
annsaiisnananldnde 16.93 Alandu sosasun laun Wug NSX112017, NSX112013,
NSX102005, CP888 New way uAsa155A 3 JUseanSn1nn1skolulnsiau 15.13, 12.33, 11.93,
4.40 waz 3.33 Alansunandasielulasiau 1 Alansu mud1au (Table 1.1.10)

Fafanumumusoanmlulasiaus (Low N index) wasdnlnadssdaifusannauang
Auifensn annismaaes U 2562 wuth drlwadesderifusunsaissd 3 ddvdenununuse
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nsvalulnsiaugean 0819 IndiAesfusiug CPess New AilAdudiaanununiudenisuin

Tulasiou Wiy 0.814 wagsiug NSX042022 fiedviinumuniudenisuialulasiausiign 0.674

(Table 1.1.10)

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

Keg N/rai Ke N/rai Keg 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 Nitogen 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)

KARDULNITNILATEgAEnsvasda AR ada s

FoRasaumaneuunumaasugmans Taglddnsdnsenieneldifiutuanmsldie
8318318913108 138 Value to Cost Ratio (VCR) 831A111ANTI1 2 kAAIAAIIUANAINIG
LASHFAERS (Pevaiz et al., 2004) 31nn1snaaeslul 2562 wuil nsledelulasaudngi 15
Alansu N dels ludlnadesdn fiusanaaueny fufersiug NSX042022 uay NSX112017
Tinanouunuduaaasugmans laodan VCR winfu 2.31 wag 2.07 muddu Fansaisiding
Ugndnalneidssdniiug NSX042022 fie1 VCR wirfu 2.31 Sslinaneuunuduaiuninisasuuas
Iglsanniian

wlawmaaaslulsinensns

nsUgniminadssdnilagerdoidudundn Usiaisuildnasnggugn 600-900
findluns (Fageria et al., 1997) nmsUandmlnaissdniyaiugi 3 lugnuan T 2562 Juil 30
nQwAIAY 2562 wazifiuiieatuil 20 fusieu 2562 Usuutidunaenngugn vty 589.1
fioduns Selifemeronisadyiulavesininadednd Wesmnlutadeuiguisu-ningiau
Annmgaudistns Usinasutdesinn uarluwlamesoslsinuasnslaiinisliiaty sl
Frlnaveilugieiidduasaiuln uavtiseennen Mlvkandnvestnlnalduanudeme
Hueghen uenanifmunisszuinveamusunseidnlnnaisgaluudasdnge Jeilinig
naaasluwlannunsns U 2562 deniy
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aqugn U 2563 uas U 2564 (yaugi 4)

wlamaaasdudITenylsunsassa

wandndInaReedn

wanAnvasilnadssderifienuty 15 Wedidud luisansmauan wudt Snsnsléte
Tulasurilinandadnlnawansnaiun1eada lnenisledelulasiaudnsi 10-10-5 Alany
N-P,05-K,0 sials Iﬁwamﬁmaﬁlaqqqcﬂ 1,139 way 1,358 Alansusials muansu (Table 1.1.11) way
Flnaa 6 Wug Wnandnuansnefumaadd Tnewus CPess Newlvinandmadogean 1,184 uas
1,432 Alandusiols (Table 1.1.11)
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) 6.2%, F-test : A (P<0.01), B (P<0.01), Ax B (ns).
2021 : CV.(A) 12.8%, CV. (B) 6.6%, F-test : A (P<0.05), B (P<0.05), AX B (ns).
Means followed by the same letter in colunmns and rows are not significantly different at (P<0.05) by DMRT.

Uszansnmnsldlulasiauvasdnlnawazasianumuniusdeaninwlulasiausi
Usgansamnsldlulasauresdilnadesdninudgnuanenainuiieiss ivgnlungudu
wilga-srumilendn u qudidenvlsuasaissa gaugnl 2563 wudn 11alnaldesdndnug

NSX152097 fuszansamnsltlulnnauiioatranandngaiign Tnensladelulasiou 1 Alansu
anunsafiunananldiade 15.20 Alandu sesasun loun Wus CP8ss New, NSX152067,
NSX152070, uATa133A 3 Uag NSX152016 fliuszansamnisidlulasiau 14.80, 13.00, 7.60,
5.10, way 3.10 Alanunandnsdelulasiau 1 Alansu muddu (Table 1.1.12) & wsugguan U
2564 Wuin Wug NSX152097 fiuszansammsldlulasiauiileaimandngaiigaiduieitu Ae
27.10 AlanSunandnsialulnsiau 1 Alansy sosasun lawn WugCP8ss New NSX152070
NSX152067 NSX152016 wag uasadssa 3 duszansninnisidlulnsiay 16.40 15.40 14.40
12.00 uag 10.10 Alansunandasielulasiau 1 Alansu mua1du (Table 1.1.12)
Satanumumusoanmlulasiaum (Low N index) vasinlnaidssdaifusgnaaueng
Auifenen anmsmeaes U 2563 wuth dnlnaidosdniiug NSX152016 dfwdienumumude
nsvnlulnsiaugean 0.887 uawiug NSX152097 fisndvdinnumumiusenisualulasiausiign
0.796 (Table 1.1.12) uaglul 2564 Wui1 T1lwANUUATAITIA 3 TdvliAunuNIuAanIsVIA
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lulnsiaugaan 0.759 wagiug NSX152097 ardviinununiusienisvislulasiaudign 0.666
(Table 1.1.12)
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 5 ANUE* PNUE* ANRE* Low N

) - ke/kg N kg/kg N (%) Index*
Keg 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 Nitogen 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. yield of all genotype (Low N)/ Yield genotype A (High N)x Ave. yield
of all genotype (High N)

NARDUUNUMILATEIAERSvasd1alnaRE sdars

SoRasaumaneuunumaasugmans Taglddnsdnsenineneldfifutuannslile
#831831891nM131908 138 Value to Cost Ratio (VCR) 831A111ANT1 2 kAAIAAIIUANAINIG
LAswgA1ans (Pevaiz et al., 2004) 31nN1snaaadtud 2563 wuin n1stidelulasiaudas 10
Alansu N dels ludrlnadesdn ifudgnuanengfuifisrenaiug NSX152097 way CP88S New
TnanauuyuduAmaasugenans Tasfldn VCR winfu 2.07 way 2.02 mudiy Fsnssudsaiinng
Ugndnlnadeaderfiug NSX152097 Sa1 VCR wirify 2.07 mneanuiudleasuldielulazau 1
U agldFunanauuny 2.07 vin dslinaneuunuduauinsasuuazldiilannian dwlud
2564 wuin nslddelulasiaudng 10 Alandu N dols ludninadssdnivug NSX152070
NSX152097 uaz CP888 New lyiHanauwnuAuAIvnAsugaans lagdla1 VCR ag5ening 2.10 A
370 Fanssuisiianisugndalnedssdn g NSX152097 (VCR whity 3.70) Tsfanouunuduen
uAmsasuuazlslsunnigauiy
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wamaaaslulsinensns

wanAndlnaReedn

nanAndTnadssdn inwdy 15 wWesidud nut Shsnslidelulnsaurinlinande
vostmlnauandsiunaadd Taonnslielulasiauiisng 5-10-5 Alandu N-P,0s-K,0 sels 1%
nawdnadngaan 1,025 Alanfusiols uagdnilnadts 6 Wug Wnandaliuandisfuniada ue
Fralwesitus CPess New duudlifilvinananiadogaan 1,029 Alansusiols (Table 1.1.13)
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,0s-K,O per rai (A)

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

NSX042022 984 1,038 1,011
NSX102005 977 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%, F-test : A(P<005), 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.

UszanSamnisidlulasiauvastnlnavazavinaununiusegninlulasiauan
Uszansnmnisldlulasiauvesdnlnadesdninuggnuaueignuiieisn Auanlunquau
al 1 a a o o U U [ | 1 v

wille-sumieddnn s wlasnunsns swmnil Janiauasaissd gouand 2564 wudn $13lwe
Wedndnug NSX152097 Husvaniarnnisidlulasiauiiieasiwaningaiian tnensldle
lulasiau 1 Alansy arunsaiunandnlaade 17.80 Alansy sesaun lown Wug CP8ss New,
YATAITIA 3, NSX152070, NSX152016 wag NSX152067 Huseansamnisialulasiau 16.00,
14.20, 12.20, 10.80 waz 6.40 Alansunandnmalulasiau 1 Alansy aua1au (Table 1.1.14)

avilaununuseannlulnsiaudi (Low N index) ¥asd13lnadesdndiugannauans
< a 1 v r.:’lj [y € & € av a 1
AUAIETI 1INNITNAGDY WU T1alnadesd ndiug NSX152067 Hdwtanununiudenisvin
lulnsiaugean 0.908 waziug NSX152097 fiAdvtinununiusenisvintulasiauian 0.857
(Table 1.1.14)
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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
) ) ) kg/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, Physidlogical Nitrogen 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)

NARDUUNLTNATYgAERTvasd InaRE e s

Sofisaumansuunumaasugamans laglddnadnszniteneldfdfutuanmsldle
M931831831NN5Me 1130 Value to Cost Ratio (VCR) §131A19INATT 2 Land31dAILANAINNS
\swgA1aas (Pevaiz et al,, 2004) 3nn1snaasslul 2564 wuii nsledelulasiaudns 5
Alandu N siels ludninadssdnitusgnuauoigiiuiionsniiug NSX152097 uay CP88S new
TinanouunuduAmaasugamans Tnedid1 VCR wihdu 2.43 uaz 2.18 Fanssudsfifinnsugn
Frlneidssdn iiug NSX152097 kansutnuguunnisasuuarldiilsnniian

4

1.2 Anwntsmevauasdeilslulnsiauvesdnlnaiedaiwug NSX042022 Tunga
Auniller-saumileddan JmInuAsAITIA
Haudn N1snauauaialelulasiay LasNanaULNUNILATYSAENS

dralnedeade g NSx042022 iugnlunlamnaedluaudidedilsunsarssd U 2559
Tnandnunnsnafuiidoddnds Welddelulnsauludnsiseiu nmslielulasiaulusa 20-
10-15 Alansu N-P,0s-K,0 siols (lddelulnsiau 1.0 wihvasdwugtnuainsigsinu) inande
WeApgean 1,003 Alansudels mudiu usliuandnsainnsldtelulasiouludng 10-10-15 30-
10-15 uaz 40-10-15 Alansu N-P,0s-K,0 dals (ddelulnsiau 0.5, 1.5 uag 2.0 e wuzi
AIUANIATIENAL) (Table 1.2.1) Wuw§ NSX042022 navausssiedelulasiaulunishinandnlagen
figns1 20 Alandu N els (Fieure 1.2.1) wenanniidmumuuanseiuetsitedfyvosns
nsttdelulasiauieusinunsasaululasiusiuluig nenslddelulasnuludns 40 Alansu
N sals Insavauvelulnsaunuluiivgegn 4.97 Wesidud ldunnssanmislddelulasauly
8131 10, 20 waz 30 Alan3u N sals (Table 1.2.3) nanauwnumauAsugnaannstddelulasiau
AnsgvinaneuwunMsasqunslile dmsuinlnadssdng g NSX042022 wut nsldie
9n31 10-10-15 Alansu N-P,0s-K0 sinls TinanauunuAuAILiniIsamu (Table 1.2.5) ulas
naaoslulsinuasng wuirsnsinsladelulasiouiliinandni anuunnsisiusgreiidoddnde
nstilelulasulvnandnuinniinislildade nslddednsn 40-10-15 Alansu N-P,0s-K,0 sials
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(atelulasian 2.0 wihwesduugthauaTiasziau) Winandniadogean 729 Alansusiols udlsl
wansineannstidelulasiauludnsn 10-10-15, 20-10-15 uag 30-10-15 Alansu N-P,0s-K,0 sia
15 Aadelulasiau 0.5 1.0 waz 1.5 Wv99AMUzIAUAIIATIZRAY) (Table 1.2.1) 9z1HiuIn
F1lnadesdnfius NSX042022 fn1smevaussdelelulnsioulumslinananldguaaiisns 40
Alansu N siald (Figure 1.2.1) uananigamuanuunndnsfuagedideddnyvesdnnislile
lulasiuseusuanisazaululasiausiluie nslddelulasiauludng 30 Alandu N sels §
Uunaunisazauveslulasiounuluiivgegn 4.42 Wesidud lduandrsainnislddelulasiauly
9131 10, 20 waz 40 Alan3u N sels (Table 1.2.4) nanauunumaAsygnaannslidelulasiau
BATEnanauLnuIINNIsawunNslele wuinslddednsn 10-10-15 Alansu N-P,0s-K0 sials
TnameuumuAuAUANIAMUINATIR (Table 1.2.5)

drlnendesadeiitug NSX042022 fiugnluntamnaadlugudidefilunsaissd T 2560
wueBLANAiuegiifeddyBivesdninisladelulanaudenislvnandn nisldlulasiay
931 30-10-5 Alan3u N-P,0s-K,0 el Tinandniadegegn 1,192 Alansusiels usilsiunnsrsain
nslidelulasiauludnsn 15-10-5 uaz 22.5-10-5 Alansu N-P,0s-K;0 Al (Table 1.2.2) aziiiu
dnlnadssdniiug NSX042022 Snsmevaussietslulnsiaulunislinandnld guaniidne
30 Alansu N @als (Figure 1.2.2) uanmm’feﬁwumwmmﬂ@mﬁ’uas;iwﬁﬁfaﬁwﬁzymaaé’mwmﬂ%ﬂa
Tulasiusiausununisasaululasiausinluiy nslddelulasiauludng 30 Alansu N sels d
Yunaunisazanvadlulasiunuluiivgege 4.71wWesidud lduanseainnmslddelulasauly
9n31 7.5, 15 wag 22.5 Alansu N sials (Table 1.2.4)

namauLnINaAsYgaaninnnsiidelulnaudniudnlnadodat Wus NSX042022
NNMFAATgRRanauunuaInnIsaun1siily wui nsladedliuanouunuduauinisasmu
Aofignsn 7.5-10-5 Alansu N-P,0s-Ks0 siols (Table 1.2.6) nsugnlulsinumsng wuit sefusam
mslaelulnsiaulyinandn wanaaiusgedideddgyds nslidelulasauludas 30-10-5
Alansu N-P,0s-K,0 sials (lddelulnsiau 2.0 wivasd b iU InsIeRau) TranAnRaY
g9an 1,236 Alan3usiels Falsiunnsnsainnislédelulasiouludns 15-10-5 uay 22.5-10-5
Alansyu N-P,0s-K0 sials (lddelulasiau 1.0 way 1.5 WiveaAkuzinnuaInsIzis) (Table
1.2.2) azsiiuladnnislddelulasauludns 30-10-5 Alansu N-P,0sK,0 sials waluanmulas
naassguiideiinlsuasassd uazlulsinunsns lnandnindegean 1,192 wag 1,236 Alanfusio
13 mudeiu denndesiu a3wmid wazame (2560) lasreanudt luanmnisugnluggiunuy Wug
gnWaNFlAY NSX042022 Hafigsnmn1sIinandns nouausrionals ) dn1muInaey laa
asinaue Tnslinandn 1,169 Alanfusiols uazandoyanandnazfiuindnlnafesdninug
NSX042022 finisnevaussdedslulasiaulunslinananldgeaaiisns 30 Alanfu N sols
(Figure 1.2.2) uonaniifawudn samnisladelulasinunnszdu fnnsazauve sUiinalulasion
samvasdnlnadesdn fgnaauiug NSX042022 launndrstunsadd Tnsdinsazauveatianm
lulasiausan sty 4.05 Wedldud (Table 1.2.4) dm¥unaneuunuMaLATYEAEASIINAT
Telulnsiudmiuinlnadedng Wug NSX042022 9INN1TIATIERRARBULNLAINNNTAY
A5l nudnlulsinwasns Weldleludnsy 15-10-5 Alandu N- N-P,0sK,0 siels ¢
NARDULNLANAILANTAMUNINTan (Table 1.2.6)
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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
C.V.(%) 8.44 10.51

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

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-P205-K,O/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



36

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-POs- : v : v
) Stover Cob Grain Total Stover Cob Grain Total
KoO/rai)
0-10-15 2.09 0.49 1.05 3.63b 1.96 0.53 1.17 3.66 b
10-10-15 2.45 0.54 1.31 4.29 a 2.22 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
CV.(%) - - - 7.80 - - - 6.26

“Means 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-P,0Os- ) y . Y
K0/ Stover Cob Grain Total Stover Cob Grain Total
0-10-5 1.92 0.49 1.14 355b 2.10 0.46 1.03 3.59
7.5-10-5 2.47 0.43 1.47 4.37 a 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 2.23 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



Table 1.2.5 Economic return analysis of nitrogen fertilizer application for maize

variety N5X042022 in 2016.

Fertilizer applied Grain Increase Gross Expenditure
(kg N-P,0O5-K,0/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 3.3
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 a7l - - - - -
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 P2Os) 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-P205-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 1355 2,672 254 2,418 9.5
15-10-5 1,010 2124 4,188 507 3,681 73
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 P,Os) and 0-0-60 (27 baht/kg K;0)

Yield price: 6.1 baht/kg

37



38

NSFCRC Farmer Field
Yield (kg/ral) Yield (kg/rai)
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B o y =-0.215x2 + 15.66x + 471
600 -
800 e y = -0.350x2 + 21.76x + 707 R? = 0.961
g R? = 0.825 500
600 400
o 300
200
200
100
0 N application rate 0 N application rate
(kg/ral) (kg/ral)
0 10 20 30 0 10 20 30
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.

1.3 Anwn1snavaussdeislulnnauvasdininadssdndug NSX042022 Tungy fuwnilen-
FUmgIFUAY JNIAUATINVHIN

wandndlnaResdns Ussdusnmnisldlulnaou uasnanauumumaasygaans

1) lsinunsns duadanseve suneuInYes Sminuassvdun gouant 2559

sl lulasaudneine lumawandrilnadesdniiug NSX0a2022 TuRumideiyaiu
Urntos lSinwnsns duatanszne sunoUindes Smiauassvdun daduduiivium
dunieTngae livilinandaunndeiunieada nshilddelulasau (0-5-10 Alansu N-P,0s-K,0
mals) nsledelulasiaudnsi 0.5 w1 (5-5-10 Alansu N-P,0s-K0 sials) 1 i1 (10-5-10 Alansu
N-P,0s-K,0 6iol3) 1.5 1311 (15-5-10 Alanu N-P,Os-K,O fials) wag 2 wirnruaiwuziiveedl
AAT1E9iAY (20-5-10 Alan3u N-P,0s-K,0 siels) Winananiads 918 Alansusisls (Table 1.3.1)

UsrAvBnmmsldlulasiauresinlnadosdn fiug NSX042022 fugnlugaiumies-sau
wilenduns Tulsinwnsns duatenseny suneuindes dmiauasswdun Weldlslulnsiausng
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5,10, 15 way 20 Alandu N siels WSz ansnmmandn Auwananety §el -3.60 8.50 1.67 uay -
0.15 Alansunandnsonlansululasiau suawiu szl mslddelulasiaudng 10 Alansy
N ols TUszansamlunisifiunandnuinniinislddelulasiauludnidu 4 laenisldie
lulasiau 1 Alandu ansnsodiusandndnlnadesdnilfiade 8.50 Aland
HaTEULNLINaLATgAaAR YT alnaAesdn g NSX042022 gnlugafumils-sau
willenduns luldinensns dvadinsens dunelindes Jwiauassvdun gauand 2559 (Table
1.3.1) nsladeiniidutafendniiddnylunsifiunandnvosininadodnd wivsinisoy
#19150013n71518 Y8919 s ANAITUNIT8UAITILADIILATIS AN INAN D UL UNNALATYFAIVD
n3suAsnaaes lasnuin nsnismsldlelulnsiauidnisis q Wnaneuwnunaasygiaiian
VCR ffoend 2 wandliifiudn nsugndnlnaidssdnflunguiumier-siumidedunsluls
NwAINT Avatinsgng sunevndes damdauassvdun nsldliladelulasiau 1Wuisnsd
ansnsai il lunsudadnlnedssdniioandununslitelulnnau uarldnandnfiniiduai
MRV
2) lainunsns duaruanse sunelinges Jaminuassivdun gauanl 2559
nslielulnsiausnaengg lumsudednlnadssdniiug NSX042022 lufumieyaiu
Unnves l5inumsns suavuamse suneUndes Smiauassvisn dadufuidviunadunteing
Urunans livilinandauansaneiunisada nsldladelulasiau (0-10-10 Alansy N-P,0s-K,0 ¢io
1) nslddelulasiaugngn 0.5 Wi (7.5-10-10 Alansu N-P,0s-K0 #ials) 1 i1 (15-10-10 Alansy
N-P,0s-K,0 6i9}3) 1.5 141 (22.5-10-10 Alanu N-P,0s-K0 #ials) wag 2 imuaiwugiivedan
ATIEYAL (30-10-10 Alandu N-P,0s-K,0 siels) lfnananade 1,044 Alansudols (Table 1.3.2)
UsgAnsnmnislolulnsiauvesdnalnadosdniiug NSx0a2022 fiugnluynfumien-
srumilodduns Tulsinuasns duarumse suneuintes Sminuassvdun delddelulasiou
091 7.5 15 22.5 uay 30 Alandu N siols WiUszAnBainuandn Auandnafu il -10.00 4.80
3.33 waz 0.83 Alansunandnsoflansululasiou suadvu azmulan mslddelulasiaudng 15
Alan3u N siols fuszavsnmlunmsifiusandnunnniinislélelulanauludasdusg lnensldie
lulpsiau 1 Alandu annsodfiunanandvilnaissdnilfads 4.80 Alansu
NaaULNLINALATYg AR YT TnaAeedn S NSX042022 Tigrlugafumile-sau
wilgadune lulsinensns duavuanse dnnedndes Jwmiauass1vdun nssuisnisldle
lulasiauidngeingg Wnaneuwnumaasusianian VCR oondn 2 uandliisiuin nsldlilale
lulpsiau uisnsfianmnso iUl lumskaadilnadesdaiioansunumslielulamnay uay
IenandnfiaiiduAniunisasmu (Table 1.3.2)
3) l5inwnIng duanusaming suneuindes Sminuassvdun gougnd 2560
msldtelulasiaudnseing 4 lunswdndinadesdnfiug NSX042022 Tufumieya
Autindes lsinunsns duanuesainite sneUintes Smiauassvdn dudufuiiviuna
duveingin mslidelulnsiausngisnag vinliuands unnsrstuneada nslatelulasiou 05
i1 (10-10-10 Alandu N-P,0s-K0 #ials) 1 11 (20-10-10 Alansu N-P,05-K;0 sials) 1.5 i1 (30-
10-10 Alan3u N-P,05-K0 #ials) uae 2 1911 (40-10-10 Alanu N-P,Os-K,O ¢ials) auAiinsgn
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fu Tinandniade 691 807 846 way 922 Alan3usiels Geganinislalddelulasiau (0-5-10
Alansu N-P,0s5-K,0 siols) Alviuandn 250 Alanfusiols (Table 1.3.3)

UszaAnsanmisldlulpsaurestminaifiosdniiug Nsx0d2022 fivgnlufuimien-sou
wiloaduns TSinwnsng duanuesainite sneintes fmiauassedun delddelulasiou
731 10 20 30 ua 40 Alan3u N siols TUszAvBnmuanEn Aunnsneiu fail 44.10 8.50 19.87
waz 16.80 Alansunandasienlansululasiau auardu nslddelulasiaudng 10 Alansu N se
15 fuszansamlunsifiunandmnnninislielulasauludnndu q lnensladelulasiau 1
Alansy ansnsoifiumandndrilnaiesdnilfeds 44.10 Alandy

NANDUWNLYNLATYgAAnTvasi IR adn g NSX042022 Agnlufiumien-siu
willgnduns wlameaadlsinunsns Muanuesaniie suneUInYes JmiauAITvENT n3TIE
mslaelulasiauidnsang 4 Iinanouunumaasygmansfitan VCR toonin 2 uandliiiuii
nslalalatelulasay Wuidnsfiamsoildlunsuasdninaidssdndifeandununsl 44
lulasiau uazldnananfividuaniunisasu (Table 1.3.3)

(%
1Y [

) wamnaoegudITeuasiauINISNenIuATIIvEN dvaa1ativn unedas Jams
UATTIVEANN UgnT 2560
nstilelulasiaudnsinig q lunsudndnlnadesdminug NSX042022 Tufumieiyn

3

= &

futintes wamaasaguiidouagiaminsinunsunsaedin daduiuiiiiuinadunieiagm
inlvinandauansnsiunieada nsladelulnsiau 0.5 w1 (10-5-10 Alandu N-P,0s-K,0 siols) 1
511 (20-5-10 Alansu N-P,0s-K0 sials) 1.5 i1 (30-5-10 Alanfu N-P,0s-K,0 sials) uag 2 1
(40-5-10 Alandy N-P,0s-K,0 fols) mruddmsivvinu Tinananiade 609 857 748 uag 870
Alansumals %ﬂqqﬂdﬁmﬂﬂdﬂaluimmu (0-5-10 Alansu N-P,0s-K,0 dold) filiuandn 261
AlanSusials (Table 1.3.4)

Uszansnmmisldlulnsiaumesinlnadedniiug NSx042022 Augnlufumiler-siu
wilenduns wlameasgudiTeuasRauINITNERTUATIITEIN Muaandivn Sunodm favin
upsswdun Welddululasiaudas 10 20 30 waz 40 Alanfu N siels THUszAnBawaanEn 7
umnsinaify dsil 34.80 29,80 6.23 15.23 Alansunandndedlansululasiau sudidy aundiuléi
mslddelulnsiausni 10 Alanfu N dols fuszansamlunisifiunandnuinniinislile
lulnsauludninduq lensladelulasion 1 Alandy anwnsodfiunandadnInadesdnfldade
34.80 Alansu

NAMDUWNLYNLATYgAARTvast 1 lnaLAs i g NSX042022 fignlufiumien-sau
wilorduns uwlamenosgudifouasiauinisinunsuasssdun suaaiatienn sunodan
Fmipunsswann nssisnsladelulasiauiisnging 4 Winaneuuumaasugmansida VCR
tount 2 uandlidiuin mslalilatelulpaion Hulimsfaunsad il lunsudndninades
dnduiteandununsldelulasiau waglduandafiviiduaniunisamu (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



42

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

0-5-10 261 ¢
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 Anwinsmavauassalululnsiauvasdirlnadesdndnug NSX042022 Tungu
Ausumileatunse-srudunseuds Jmdngiesil

Handnuazn1snavauasiadelulasiau

dralwaidosdniiug NSx042022 Augnlufusiunmetunmeutl Tuannunans @
2559 sevaussiensltlslulasiaunuainsziau Winandngsiign 1,530 Alansusiels (Figure
1.5.1) wazilolaelulnnaudnduagyiliuandafisumuludae Tnenslidelulaseud 2
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wihwesrdeseialinandngaiian 1,630 Alansudels vildnandafintuanlailadelulasiay
Savaz 16-17 (Table 1.5.1) wadileanuiuadls N ahlinandnanas uazdauuansieiunig
adid Wesnnifledlnanalulasieuvdeldsululnsaulimemeunanudeanisazvihlfnsesn
nendifuazniseanmenluudias dawansenurenislinandn (Banzinger et al., 2000) 34
mnoA1ad1 8ne1 N Awandsfulinadenandnvestninadeadniiug NSX042022 fignlu
uwaanumsng wielnyse unssu trulndnes duanansdesuns suneainiesual Smingviusnil
drundasgiiudt imueAisw ndunui Snlnadssdeiiug NSX042022 neuauswonslHe
lulpsumuerdieseiaulinonangsiian 944 Alansusiols (Figure 1.5.2) vilvianamfinduain
Lildelulnsiudesay 737-1,161 winladelulasauiiuasilinanananasmalude uazdle
anUmnadelulnsiauazyhlyinandnanasduiu Gamnegeai saslulasuiunndsiuiinase
nandnvosdnlnaiosdn ius NSX042022 fivgnluntannumsnsunsaiiun mmedis Jiulnd
V194 AUANAINERIUN B1NBaTN1TNl Jningis il U 2560 (Table 1.5.1)
drlnaisadniiug NSx042022 fugnlufuunmevunsiouls uasquditouas
Wawnsinenseiiesid U 2559 wudi aevaussiensidlelulasiauniuaninsziaulvinandn
asian 1,744 Alansusals (Figure 1.5.1) virlinandnifiutuanldladelulnsautesay 6-22
(Table 1.5.1) Gsmnearai1 Snslulasioufiunndafuliinasenandnvesirlnadosdniiug
NSX042022 Agnluntadidvvesquiidonaginmnnmanvnsgvivstil uazdmuin Snuilnsiols
Lifianuunnsnstumulume winndunudunelsazuanaeiunisadfnniu U 2560 ndunui
povauasien1slidelulnziau 15 whwesdiwnesituiaddinandngeiian 1,453 Alansusiols
(Figure 1.5.2) yhlvnandnfintuilodiouiunishiladelulasaudosay 75-88 uazinruunndig
fun9add Famueaud Saslulasaufiunndsiuinadenandnvesininadssdnivug
NSX042022 fgnluntasidovesudifouazinmunnanuasgiivs il uazdauin dnuilnsels
uazdrunusiusiolsgeiiganailufe uazlianuuandafumneada (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 1,438 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 21.9
2017
0 75d - 450 d -
10 454 c 506 791 c 75.7
20 944 3 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
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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 29.4 32.7
30 1,584 1.5 14.9 8.2 16.1 50.8
a0 1,630 1.3 12.8 7.3 15.0 48.9
UARDC field
0 1,492 1.4 14.3 - . .
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 3.5 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

wanaUuNUMaATEgAaasanmslidedmiudnTnadsda fiug NSx042022
mMnTsinanauLnuIINNTasuMsEedmuirinadesdn iiug NSX042022 1

Ugnludusiudunseuds wui Lﬁaldﬂaiué’m'} 20-5-10 Alansu N-P,0s-K,0 fals Tnanauinu

AuALAnITaIuniign ﬁ’jﬂLLanLﬂwmﬂiu,azLLanwmaawaqgmsﬁﬁaLLazﬁwmmimwm
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gvivenil uaznan smeaesie 2 Inilululuihusaieniu uavdenndosiuruvnasswes ey
A (2560) nldleliintuvseanas azvilvinuduAtron1samuanawulume (Table 1.5.3)

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 -
(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 75.5 5,345 744 4,601 6.2
40 626 551 70.0 4,134 992 3,142 32
UARDC field, 2016
0 1,492 1 - - - - -
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
40 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 58
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UARDC, 2016) Farmer field 1, 2016
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Figure 1.5.1 Response of maize NSX042022 to nitrogen fertilizer in silty loam soil on
UARDC field and farmer field, 2016.

UARDC, 2017 Farmer2, 2017
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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.
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Abstracts

Nitrogen is the most important macronutrient affecting yield. Planting nitrogen-
efficient varieties can reduce the use of fertilizers and reduce production costs. Moreover,
each maize genotype responds differently to nutrients in different areas. Therefore, this
study was aimed to assess the nitrogen utilization efficiency of the promising early
maturity maize hybrids and the response of variety NSX052014 to nitrogen fertilizer in
different soil to obtain the recommendation of optimum rate of fertilizer in maize
production. The experiments conducted during 2016-2021 in black clay-clay loam soil in
Nakhon Sawan province, red clay-clay loam soils in Nakhon Ratchasima province and
sandy clay loam-sandy loam soil in Uthai Thani province.

The results can be summarized as followed. Applied nitrogen fertilizer according to
soil analysis provided significantly higher yield than no nitrogen applied in black clay-clay
loam soil. Each maize genotypes respond differently to fertilizer. Promising hybrid
NSX111021 NSX111044 and NSX151009 were high efficiency of using nitrogen fertilizer,
yield increases by an average of 21.0-22.7 kg per 1 kg of nitrogen fertilizer applied.
Whereas NSX151008 and NSX151017 had low nitrogen index of 0.82 and 0.88, which were
higher than those of the other hybrids.

The optimum rates of fertilizer for maize hybrid NSX052014 in different soils were
recommended. In black clay-clay loam soil in Nakhon Sawan province, applied 15-10-10kg
N-P,0s-K,O per rai increased yield and highest economic return and applied 22.5 kg N-
P,Os-K,0 per rai increased highest benefit. In red clay-clay loam soils, Nakhon Ratchasima
province with low soil organic matter nitrogen fertilization applied at the rate of 1.5 times
the recommendation based on soil analysis (30-10-10 kg N-P,0s-K,O per rai) increased
yield. Red clay-clay loam soils with moderate to high organic matter, no respond of
NSX052014 to any rate of nitrogen applied. In sandy clay loam-sandy loam soil in Uthai
Thani province, maize variety NSX052014 grown in regular season with no supplemental
water supply in drought crisis was responded to nitrogen fertilizer at the rate of 10-5-10 kg
N-P,0s5-K;0 /rai which had high agronomic efficiency, give the most economic return and
reduced use of nitrogen fertilizer. In case of supplemental water supply, increasing
nitrogen fertilization application up to the rate of 20-5-10 kg N-P,0s-K;O per rai increased

productivity and it also provides an economic return.
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Tufindeyadeoyanaiinsiziau lun anudunsmdusiswesfiu Ysuadunieing

v a

woanlosaiduuselovd waslnunaloniiuandesuls doyanisujdiluutamaass deyanis
Wigaule nislinandnuavesdusenounandnuestnalng laud Jusen fuesnaenday Jusen
Ty pwiga Sunuduiuifeideutas Suauilnfuifeadeutas Suiuiinfinuwdntesnin 500
vosiln Sruauiinuinde dwiindn wandn (hainwde) esfusdasasfuien Wendud
nzimg Ynthduluanluiiufifuife fegadwiinanuaztdminuis dusmaquestrinelufiug
Auilen deyanuituduvesulasiauludiudsguesinlng uazdeyaanimagiennianasngg
Uan
2.3 Anvimanavauasdetelulasiauvestninadesdniwug NsX052014 Tundy
Aumiler-saunilerduns Jamdauassrvdun
TRUHUNTIAABILUY RCB 1 4 91 nssudsifusnadelulnsian 1Hud
1) laflddelulnsiau
2) Tadelulasian 0.5 WivedAwusinmIUATIATIZYIAY
3) Tadelulnsiau 1.0 WinvasAkuauaAIns2iR
4) Tadelulnsiau 1.5 wihvasduziinuainsenau
5) Tadelulasiau 2.0 WvesiLusnUATINTIZIRAY
ldJenoamnwazdelnunyludnswuziiniuariassnay nuadasenau snsdy
wugiimuAIATERAudmivulannyning 2 Wlas 7 n.auanss sunsUindes Sanda
unss1vdun il Tnuvasil 1 Sadugeutinies Ae 10-5-10 Alan3u N-P,0s-K,0 #ols wlasii
2 Fuduyafutiudes e 15-10-10 Alan3u N-P,0s-K0 dals T 2560 Sns1tenuziinniuen
Aaswaudmsuwlamaaadduliinunins wazulameasdluaudide unssvdun fie 20-10-10
wag 20-5-10 Alan3u N-P,0s-K,0 #ials
U 2559 Ugndnlwe 22-23 asngnAn 2559 LU 10 way 17 waadnieu 2559 T 2560
wammasdlulsinumsns Uan 11 ey 2560 Aufed waedniou wameasslugudidouay
WAILIN9INEATUATINTEN Ugn 28 san 2560 LAUIABY SuI1AN 2560 8Ugn 75 X 20
wufens uUasdesua 6x5 s ldlssasiiuteutgniedelulasaunisdng dawdewoaun
wazdelnunelafiudng Wedrlnmeng 3-0 Uaildloadedt 2 fetelulnnaudnaisdng fud
Auiflen 12 manans
tufindeyanaiiasizaiiu liun anuidunsadusiswesiu Uinaduvieing vieavesad
Hudselowd uazlnunadouiiuanasuls msufoalunvamaass maadapiuls mslinandn
wavosAUsznouNandnuastlng lawn Jusen Jusenaendaf Jusenluy auas Suauduiv
Aeavtoutas Sruuiinifuifeadeuas Suauilniidawdatiosndn 50%vesiln Sauilnninde
hdniln wawde (haiinwde) erutusiesasiuien Weddudnume dwdnduluanly
Nufifuider dindnanwazdminuis dausrequosdninelufiudiiviies anududuves
Tulasiuludiusnggesinalng wazanimglisnniAnaenggugn
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2.4 Anvimanavauassiatelulasiouvastnilnadssdninug NSX052014 gy
Audruwmiler-saumiealunse Jmdanasysel

IMUHUNITNARDILUY RCB $1uau 4 91 5 n3sudfidudasdelulasiau Wud ldldde
Tulpsiau 0.5 1.0 1.5 wag 2.0 wirvesiuugimuainseiay diuleneannwasolnunyld
TudnsuugtnuAasEiay

fndoniiuiifiagyinnismeaesdeiiiofudnoglunduiuiiu srunudeyagiondluiiui
ymsnaans 30 Jdounds sidumsvaasmdoniulu 2 fufl 1¥ud Tuwlasnuasns Ssugnan
qamaundlifinslidnasy uaswameaadlugudifodagnauggmatnfusinslviiniaialy
AMgAngaruistuInYeIUatten 6 x 6 wng srazdgn 75 x 20 wuRwns Tadesesiiuneu
Ugnéhelelulasiauniadng dudoeaminuaselnueldfiusnm Wednlnaey 3-4 dUai
Tatoadedl 2 Kredelulnsiaudnaiedng Auffiuiiel 12 arsauns @ woa 9 oz 4 wae)
Annpiviinumgaltlulasiauvesining lnefusogsinlnefissoniufoumenidudes
Tu 1du niln wie waeds dedmdnan tilvsuuiadadaimdauis dun ueaduludon
#a9vesialng wdnhegsiieuniudiunueliaziBeaiiothuriinsginisgaldlulngiau
LagdirssinanauLwnaasssmanslaslddnsmaneuwnuduiy Tagld Value to Cost Ratio
(VCR)

Juiindeyanadinsenau nsujuRlunuamaass n1sesaiula nslinandnuas
osAUsznounandnuesilnn TiuA Yusen Jusenmendal Jusenluu Awgs Sruruduiuifen
soutas Sruailniuifeoutas Suauiinfiiawdatosndt 50%vesiin S1uauiiniinde dutn
i wandn Anudusdaunsiuifen Weidudnsune dniindulvaslufiuiiiuifes doviinan
ezt dausineg sesdnlnaluiiuiiiuies arnududureslulnseuludiuiieges
11lne wazganmgiionanasngauan
2.5 AnwnsmevsusssatelulnsauvasdnInadssdaiwug NSX052014 Tungu
Ausrumilealunsreg-saudunieuds Jmingnesil

TNUHLNTINARBILUY RCB 1w 4 91 nendsidudndelulnaiou Téun

=

lddeveawnuazJelnunyludnsiwugdimuAiesignay NKHan1TATIERaY i
USudunising 0.7-0.8 Wesidud eanedadiduusylend 11.7-51.0 fadnfusenlaniy
Inuvadenfiuanideuld 55.7-95 5 fadnsusenlaniu snadefldmudnuziivesdiiases
Aupie 20-5-5 Alan3u N-P,0s-K,0 sials

sifiunmmnaemieutuly 2 iud daldedudaeglunguiniiumisniunsie-s1uty
ns1oulslulsinunsnsdmingdiosni liud wasnumsns nyil 8 Muanalsaesuns s1Lnoaing
p1suel §andngviesidl 31udu 2 wlas (AauUas 47P X=578643 Y=1720464 wag 47P
X=579506 Y=1719809) wazudamaasslugudisouazinmnnsinunsesiosill vyl 5 druawn



55

ANaWes Sunevuetas Tavingriesdl (dauuas 47P X=576595 Y=1703754) FsUgneuggnia
Unilifinislidiaty Taslul 2559 wlamaseslugudifouasimuinisinensgiiosid Ugn
drlneideedniug NSX052014 iletufl 16 Aenaw 2559 FuiAeadletuil 22 waadnieu 2559
ﬂ%mmﬁwﬂuazaﬂuﬁhwgﬂ 975 fadluns @uLUAUNEAINTAFUANAEDIN BUNDET
o15ua] 9951l Ugndnlnadleduil 15 nsngiau 2559 iiuiReilotud 25 manau 2559 Usual
hiluazaulugaagn 1,071 Sedues dndlul 2560 wlammaaedluguiifouasimumainuns
g5l Ygndnlnadeadniiug NSX052014 otudl 26 figuisu 2560 iuiAeudletuil 27
g8 2560 U‘%mmﬁwﬂuazaﬂuﬂmﬂqﬂ 680 Tadiuns drunvannunInsfisuanalsasdug
suneainsensual gies1ll Ugndnlwailetud 4 dsnau 2560 uABiletuil 3 nanaw 2560
LLazﬁﬂ%mmfﬂNuazaﬂuﬂhwqﬂ 406 LaaLUAT
Ugndnlnaluruiaulasdes 6 x 6 was swezdan 75 x 20 WwuRiums lddesesiiunou
Ugnelelulnsiaueissns dutovleamauazielnuny Tadusnsusledlnaey 3-4 dUni
Taelulasiauaiadt 2 8na3edns fuiedninafiony 90-95 Yu Muffuiien 12 msrens
duifiufiegsiudissdiuanudn 0-20 lwuRns neulgnuazndaiuiiealuuiazutasdes iie
thuniasigi pH Usinaudundeing sleaviesaiiiuusslon uaslwunadenfiuaniaouls
nsinszaiau anudunsaduang (pH) 1Wsnsdwiu: 1 widu 1:1 Salne pH meter
(Peech, 1965) Suw%i’mqéfaaﬁ%‘ Walkley and Black (Jackson, 1958) Weaneosaindulsslowi
Tneafnnudeiienain Bray Il (Bray and Kurtz, 1945) Sapanuiduvesdifieufuaisazans
117 951UA281AT09 UV spectrophotometer fiAmg11aaY 882 unluluns Iwunaidoud
wandsuld TnenisadnAudae 1N Ammonium Acetate pH 7.0 (Chapman, 1965) kazuas
sz Usuainunadoudieiase s Inductively Couple Plasma Optical Emission
Spectrometer (ICP-OES, Perkin Elmer Optima 5300 DV) ligufiua15azaneuinsgiuy 3asnsi
Ginalulsauiomaludiuiieestiing Gu du wia 95 waz muiln) Tnegesfogsiioge
ﬂim%’mﬁﬂL%’m%’uLLaﬁmeﬁﬁmmiuimmué’a83§ﬂ13ﬂ5u (WUsglw, 2544) TiAa51¥9AY
wUsUsIUMeads nsdsuiiisuaiade 193 Duncan’s New Multiple’s Range Test (DMRT)
Tngldlusunsudnsaguniead Sinszinanauwnuniaasegia laeld Value to Cost Ratio (VCR)

Nan153uwazanUsiena (Results and Discussion)
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n1snaaesin 2.1 Anwrdszansarmnisldlulasiuvesdinlnadesdniiuganuauaigiiuine?
aulunguiuniled-saunileddan Janiauasanssh
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Fralnwatdgsdndgnuaniuganuaneiiuineduyai 1 gavan U 2559

wlasAudIeneliuasaassd

Handn uazuszganinmnisldlulasiau

31nn1sneaeddinul fauiusseninsedudelulasinuduiugvestnlnabesdnise

a 4 & § (3 1+ a fa 14 a 1 a9 1+

HarAnTiAuTY 15 Wesdud nsladelulasumuaiinsgiulinandauwnnsisainildldde
Tulasiauegiitvddy elinandaduliluiamaieiu lnglugauant 2559 2560 way 2562
Tinandafindu 101 90 waz 14 1Wosidud a1uaiau Tudiuiugnuiniudunsaissd 5
(NSX052014) TinananAoud19genIniugAiuiugay saufaiuguasalissa 3 wiliunaneean
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g CPess New laelull 2559 2560 uay 2562 Winandniads 751 1,027 wag 1,108 Alanduse
15 mud1du dauiug NSX11101 NSX111021 uag NSX111044 Tinandnlndduidss wagly
LANAN9AINILGUATAITIA 3 (Table 2.1.1 2.1.2 and 2.1.3)
Flneusaziugasiivssansammslslulnaaulunisaimandnuniiosifieda Tusg
fumslinananluanmiinalulasiouuagldsululnsauindnandaunndsfundesudln dq
minluggugniudininaiuglulinandaluaninuindslulnsauanashiunnussanluanmd
Iasululasiuliinninasgansamnislidelulasiaufasiiandes usdmniugluulinandsly
anmitlatelulasiaureuiisgaazuaniainluanmivalulasiaudeutrann Aseansam
nsldtelulanavlunmsadisnandafiazdidmnlude annimeaes wud Snlnadsdniutas
fugiuszansamnslddelulasioulumsaiimandnfiunnsnaiu Taewug uasaissd 5 uas
NSX111021 fusgansamnisiddelulasiaulunisasisands (ANUE) Inaldesiuiugiseuiiey
CP888 New lagil ANUE infu 31.1 31.8 wag 31.4 Alanfunande/Alandu N a1ndeiild
MINEIRU dIURUG NSX111011 NSX111044 uag uasalssa 3 Uszdnsnmnislddelulasiaulu
Msafamandn WAy 21.0 24.3 way 28.0 Alandunandn/Alansu N 9ndedld (Table 2.1.4)
Wug NSX111011 flerdsgansnmnislddelulasiaudoudrsifosniniugdus esanluann
wasilildelulpnaulvinandaunndaainiuanmitladelulasiouliiniin @aadudnsia)
AAT18% Low N index (LNI) w038 1nInadssdm Twuggnuan Tnoda (LN) fidlng 1
vinofe mslinandaluanmiildlulnsausasmdatlnddssiuannildlulasiousasgs 9n
MsANINUIY NSX111011 Hfn LNI Aeudnsgandniugdu (0.52) dwmiuiiug NSX111021 wuindl
A1 LNI Aoudnasiininnniug (0.39) dausiug uasadssd 5 NSX111044 Wudunsadssd 3 uaz
CP888 New waz dAlnalAgaiu IagliAwiiu 0.44 0.46 0.42 way 0.42 Ay (Table 2.1.4)
wuasnunIng
Handn wazuszansaiwnsldlulasiay
Mnnmaaeshinuujduiusseninssdudelulnsautuiuguosdinadsdnise
nanAniinrwdy 15 Wesidus luanmilddelulasaunueinsesiiulinandawnnasaindlsl
Tayolulnsiausgaiidedify tnslugguand 2559 way 2560 Winawdafiniu 14 uay 26
Wesidud auddiu Ansanludiuiugnuiniuguasaissd 5 (NSX052014) Tinandnaaudiaas
ninfugAuiugdu sufsiudiuisudisuunsaissd 3 uliunndaaniugiuioudieu CPsss
New ngludl 2559 wax 2560 lvnandninds 888 uay 1,052 Alansusels mudifu druiug
NSX11101 NSX111021 uaz NSX111044 Tinandnlnaiufes wazliwandraainiuguasaisse 3
(Table 2.1.5 and 2.1.6) d@ilud 2562 wuirtmnelvinandndoutiari lnetralnailildale way
ladelulasulinandniiios 472 wag 508 Alansu audAu wagsuiugnuintlnaiugaieiu
yniuslikanEngINIIfuS uATATIA 3 usliuaneinaain CPBSs New (Table 2.1.7) Viaiiiiosan
ndsUgnininalurisiidnlnaeenaon iRanmedufistng warguugivesanweniaroutiegs
Snvielaifimsliiniasy ilvdmansenurlinandnanadld Aron (1974) Meaudmndrlneans
ihlutasiausoonaendigaunssisainawin wwsilinandnanas 50 wWoddud wuiieady
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Grudloyma et al. (2005) uag fiivug Wagay (2550) ’3'1EJQ’]U’jWﬁfJJ’]’JIWWLgaﬂﬁm’jgﬂwauwmmﬂﬁ’l
Tugiseennen Handndzanad 44-53 LUasiiue

MNN1AaY Ut S1lnaissdniudasitusivssansnmnsldelulanaulunsadng
NaKARTIuANFaru Tagwug NSX111044 Susyansnwnisairsnandnganiimnitug (195 Alaniu
wandn/Alandu N aintedild) dau uasadssd 5 NSX111011 NSX151021 stugiueuiieu
UATAIIIA 3 CP888 New i1 ANUE Wiy 10.9 7.9 10.1 9.2 uay 17.5 Alanfunands/Alandu N
nndefild auddy

AAT1Z9 Low N index (LNI) wud1 NSX111044 a1 LNI deudasniniugdu (0.63) dau
WUG UATAIT3A 5 NSX111011 NSX151021 wATAITIA 3 WAz CP888 New e LNI wirfiu 0.73
0.76 0.72 0.74 Wwa 0.67 AWAIFU Faagnuinfug NSX111011 Feudfazdian LN laiumnsinaain
fusdunntn uddeudrsgendn Wulvluiianafeafufunismeasslunvasqudideils
UATAI5IA (Table 2.1.8)

wansnaaadludilnadesdnfgnuauiusiviuoaiiuieaduyad 2

wlasaudIenylsuasaassh

NAKAR

Mnnmaaeshinuyjauiusseninsedudelulasautuiugosdninadsdn e
nanAnTinudy 15 Wesidud winuanuuanssedsiifddymneaifvenissssuleinaay
wazitug wuilaesluanmiladelulpsiounuriengiau Tnandnganilildtelulngau (964
uaw 1,147 Alantusiels mudidu) sty 19 Wedidud Tuduiugnudt unsaisse 5 Winanangs
nimnsiug (1,220 Alanfusiels) liunnsnaanniusiuiouiiioy CPess New #ilvinandn 1,127
Alansusiels (Table 2.1.9)

UszAnsnnnisldlelulnsiau waz Low N index (LNI)

1NN1NAABY Ut Inlnadssdniutaztusivsavsnmnmslilelulasaulunisadis
NaKARTIUANF9ry Taewug NSX111014 Susyansawnisaitssandnganitmnitug (223 Alaniu
wandn/Alansu N 9n{e#ild) dau uasanssd 5 NSX111012 NSX151053 Wudi3euidisy
UATAITIA 3 CP88S New i ANUE infiu 9.3 7.7 7.8 8.9 uaw 17.7 AlanSunandsn/Alansyu N 210
eiild auandu

A9 Low N index (LND wud1 NSX111014 fien LNI Aeudesnniniugdu (0.60) dau
Wug UATAITIA 5 NSX111012 NSX151053 UATAI55A 3 WAz CP888 New e LNI bvinfiu 0.75
0.74 0.76 0.74 wag 0.66 AU (Table 2.1.10)

wuadNEnNINg

Linuufdutusseninssiviolulasnuuasiuddonaninveadnnlnafinnudu 15
Wedldud uwinuruuandrsegiiteddymsadfvesseivglulasauaziug lagluanmitlade
lulnsiunuadiesgiaulinanangsnililddelulasiauunnsiisegsiidodfey (961 uas 847
Alansusiols nugidu) Iinandadiutu 13 wWeddud Tuduiusnuinuasassd 5 Wnandn g
niugAuiugdug (975 Alanfusels) udliunnsrmadffuiusiuio ufisuuasadssd 3
CP888 New #lviandn 893 uaz 1,047 Alansusiols audiu (Table 2.1.11)
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UszAnsnmnisiddelulasiau

dlnadesdoritug NSX111053 fusyAnsnmmsaiiwanangenimaiug (14.3 Alandy
wanan/Alan3u N 9ndeild) Wululufiemadeiiutunsmaaedugudidefivlsunsassd dw
UATAITIA 5 NSX111012 NSX111014 WugiUSeusisu uasadssd 3 CP888 New i ANUE iy
0.9 7.9 4.4 8.1 uay 9.8 Alandunandn so 1 Alan3u N 7ildanley awadu

AAT1Z9% Low N index (LNI) wud1 NSX111053 a1 LNI deudnasniniugdu (0.68) dau
WUg UATAITIA 5 NSX111012 NSX151014 HA LNI winfiu 0.87 0.76 uag 0.82 d1uug
WIguiguuAsadssa 3 Way CP888 New A1 LNI Wi Ao 0.77 (Table 2.1.12)

wan1snaaadludnilnadeda fgnusuiusmauaiaifiuiaduyed 3

wlasAudIdenylsunsaassd

NAKAR

1nnmaaeshinuujiuiusseninseduielulasautuiugosdninaidesdnide
wanARTiALTY 15 Wosidust Tungugnd 2563 d1Tnadtlldlslulrmou uerlddslulasnaumaei
Jmsrenpulinandsn i uwnnsnaiun1e@da (1,039 wag 1,139 Alansusials suaiau) drulul 2564
wuidrilneildUelulasaumua dinneitdlinasdadutunnililatelulasa 30 Wesdud
Inglvinandn 1,054 way 808 Alansusals mua1du Tusuiugnudn NSX151009 NSX151017 way
NSX151034 Tvinandnliuan1aiun19ats waglinandnliuand1eainiugiuseuiisy CP8ss
New 14 2 gaugn Bnviadsliinandngenituasarssd 3 dauiug NSX151008 Tinandniiosndn
usAAudy uiliunni1991nuATaIssd 3 wazanmsmaanwyI NSX151009 Wustugiling
wAnAeuinsAnIiusiisuiugug Tuanwmilddelulasiaumuaiieszsiau uidothluugnly
anmuvasilillalelulnsiausninisanasueanananganitiugaue (Table 2.1.13 and 2.1.14)

UszAnsnnnisldlelulnsiau waz Low N index (LNI)

Wug NSX151009 HUszansamnisainamandnganiiniug fe 31.8 AlanSunandn/
Alansu N 91ntefild dau NSX151008 NSX151017 NSX151034 siudiueuiiion unsanssn 3
CP888 New 31 ANUE yinfiu 12.6 12.7 16.2 12.1 uag 18.0 Alanunanan/Alandu N andeild
AEAY

3As1e Low N index (LNI) wudn NSX151009 fifin LNI deudnenniniugdu (0.68)

9
a1

NSX151008 NSX151017 NSX151034 WugiSeuiieu uasadssd 3 CP888 New A1 LNI iy
0.80 0.81 0.78 0.81 uag 0.77 MuaU (Table 2.1.15)

wuasnunIng

NAKGN

Mnnmaaeshinuujiuiusseninsedudelulasiautuiugesdninnidssdnide
wanAninaty 15 wWosidust luggugnd 2563 dmlnaitlalddelulasiau uadlalslulrmaunuen
Tasgndulinandaliwaneeiunieads (818 way 895 Alansusals mud1dv) luduiugnuin
G1lnAR UG NSX151009 wag NSX151034 linandalaiunndranisaddnuiugilSeuieu
UATAITIA 3 WAr CP888 New laglvinandn 887 874 840 uar 940 Alanusels auddu diu
NSX151008 uag NSX151017 Tinaninlis1991n NSX151009 wag NSX151034 UATAITIA 3 Wl
snnd1 CP888 New (Table 2.1.16)
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UszAnsnmnisldlelulasiau waz Low N index (LNI)

Wug NSX151008 NSX151009 wag NSX151034 fiUseansainnisasianandalndifeaniy
fie 12.9 13.6 waz 15.4 Alanfuwandn/Alansu N 9ndedild dau NSX151017 WugiFeuidiou
UATAITIA 3 CP8BS New HUseanEAMNTasINaNaaWIAY -1.7 -0.2 ua 6.8 AlanFunands/
Alan3u N andedild mudsy

AT Low N index (LNI) wu31 NSX151017 wagiugiseuiiou unsaissa 3 den LN
Aputnagendtiugdu fie 0.94 uaz 0.92 MudIFU dr1u NSX151008 NSX151009 NSX151034
uay CP888 New A1 LNI IndlAgsii 0.83 0.81 0.78 0.79 uag 0.87 nuansu (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,05-K,0 /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

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 ©) increase

(kg. N-P,05-K,0 /rai)  (kg. N-P,05-K,O /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 77
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,0s5-K,0 /rai)  (kg. N-P,Os-K,0O /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. @ % =762 CV. (b) % = 10.08 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 2.1.4  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 as5.7 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 314 -1931.7 25.2 0.42

*Average 3 years (2016 2017and 2019)



Table 2.1.5 Maize grain yield (kg./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,05-K;0 /rai)  (kg. N-P,0s5-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 CV. (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
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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,0s5-K,0 /rai) - (kg. N-P,0s-K,0 /rai) (%)

NSX 052014 (NS 5) 94t 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 g¢rain 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,0s-K,0 /rai)  (kg. N-P,0Os-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 7kg N) (%)
NSX 052014 (NS 5) 10.9 98.4 6.5 0.73
NSX 111011 7.9 -65.1 -16.1 0.76
NSX 111021 101 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)



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,05-K,0 /rai)  (kg. N-P,0s5-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 CV. (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,O5-K,0 /rai) (%)
NSX 052014 (NS 5) 969 982 975 ab 1
NSX 111012 713 831 172 C 17
NSX 111014 859 925 892 bc 8
NSX 111053 137 952 844 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 2.5 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




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,05-K,0 /rai) (%)
NSX 151008 969 995 982 c 3
NSX 151009 1,004 1,203 1,140 ab 20
NSX 151017 1,086 1,167 1,126 ab
NSX 151034 1,072 1,122 1,097ab
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.
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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,05-K,0 /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 c 15
CP888 New 868 1,119 993 a 29
Mean (a) 808 b 1,054 a 30

CV. (@ % = 1050 C.V. (b) % = 10.64 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
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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)

o Mean Yield
Varieties (b) 0- 10 - 10 10 - 10 - 10 .
(b) increase (%)
(kg. N-P,0s5-K,0 /rai) (kg. N-P,0s5-K,0 /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

nvasesii 2.2 Anwin1sneusuasiadelulnauvastrilwadssdaivug NSXx052014 Tu
nguAumiled-Srumtedan Jmdauasadssa

Handn n1snavauasralylulnsiay uasNanULNUNINLATEFAENS

gavan U 2559 anmutameass Audifeiylsuasaissd msladelulasulinanin
wananeiun1eada nsladelulasian 2 wihesdwuzihnuAiasieay (30-10-10 Alansu N-
P,0s-K0 wials) ladelulasiau 1.5 wivesmuwuzdiniua1insiznay (22.5-10-10 Alansu N-
P,0s-K,0 sials) wagldalulnsiau auruuzidiainsiziau (15-10-10 Alansu N-P,0s-K,0 sia
15) Iwandngegaiade 1,293, 1,265 Way 1,215 Alanfusels auddu dauinnit nsldde
TulesLau 0.5 WINYaIAILULUIRINATIASIETAY (7.5-10-10 Alansy N-P,0s-K,0 sials) waznish
lddalulnsiau (0-10-10 Alansu N-P,0s-K,0 sials) (Table 2.2.1) Tulsinunsns Flneaesdns
wug NSX052014 ieldslulasiauynszduuarlilédolulasiaulinandaliunndeiumada
\ade 901 Alan3usiels (Table 2.2.2)

nsmevaussesIneITTast i inARs s fius NSX052014 T 2559 ieugndnalna
Aosdniiug NSX052014 Tufudnagaiunied wamaassgusidofidliunsaissd nud d1lue
Aeednd Wug NSX052014 WinanAngsiisesumsladelulasiau 15 Alandu N sl (Figure 2.2.1)
wazdlovgnluliinunsns gafuniad nud1 Snlnadesdn wus NSX052014 Tinandngaiisedu
nstadelulasiau 5 Alansu N siels (Figure 2.2.2)

NATRUWUATYsAAnSIInMslEevasinilnaiesdn ug NSX052014

nsladelulasiaulunisndndlnadssdn wug NSX052014 lufumiergniuniad
anmudamaass quditoiivliunsaissd U 2559 nuiilisasAnldanedruiiia (Value to cost
ratio : VCR) gagnl 9.83 Iaenslatslulnsaunudiinsevifiusedu 15-10-10 Alaniu N-P,Os-
K,O nals LLaﬂﬁmawamLﬁmqqﬂdfmfﬁlﬂdﬂdﬂmmuizﬁu 0-10-10 Alan5yu N-P,0s-K,0 sials 92
Alansusiels daududtlunisasmu uaznaneuuuvessnIAlddoduiia (Value to cost
ratio) namevaussdetjslulasiauresdinlnadieodnd stus NSX052014 Tufumieyaiunad
l5inwn3ns wuin Wismsrarldanedamuiiian (Value to cost ratio : VCR) gegail 2.29 Inenisldie
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Tulmnsauan 0.5 WNYBIALULEIAILAIIATIENAUTEAU 5-10-5 Alansu N-P,Os-K,0 #ials way
Tnandniiuganinnislilaelulasiousziu 0-10-5 Alansu N-P,0s-K,0 slels 7 Alansusiols 1
ANUANATTUN1TAU (Table 2.2.3)

qavan U 2560 msudndnlwadesdnd wug NSX052014 anmudamaaes gudifoiials

upsassA wunstadelulasaulinandaunnaneiunieada nislddewdl aurieszia un

5¥AU 15-10-10 Alansu N-P,0s-K,0 sials Tadelulnsian 1.5 wihveaduuzinniuadnsisnau

22.5-10-10 Alan3u N-P,0s-K,0 sols waglddelulasiau 2.0 wivesAuugiinuaInsIena
30-10-10 Alan5y N-P,0s-K,0O #als Iﬁmamﬁmqqqma% 1,234, 1,416 way 1,424 Alansusals
MU (Table 2.2.1) anmlsinensng wuinisladelulasiounnseaulinands uansaiumig
add nisladelulmsiauan 0.5 WivuA i sgiauiisedu 7.5-10-10 Alaniu N-P,0s-K,0 slals
Tatglulasiauiin 1.5 wirmuaAiiasgsiauiisedu 22.5-10-10 Alan3u N-P,0s-K,0 sials Tdte
TulAsuiy 2.0 IMIAINAIIASIEAUATERU 30-10-10 Alansy N-P,0s-K,0 fols wayldde
lulnsiaumuAdinsesiaufiseiu 15-10-10 Alan3u N-P,0s-K,0 siols TWnandniadegsgn 1,162,
1,173, 1,215 way 1,218 Alansusals auainy %aqmdwmﬂaﬂdﬂdﬂmmu (0-10-10 Alansu N-
P,0s-K,0 siels) Msnananiade 924 Alansurels (Table 2.2.3)

nsneuauesiesInoIMTasilnAiesdn T Wug NSX052014 U 2560 ilaugndialna
Ae9dnd fiug NSX052014 TufudsyaAuaneven wamaasaguiidefivliuasanssd wuin
Flnadosdng fug NSX052014 Tiinandngsiisgdumsladelulasiau 15 Alandu N dals (i
3) MyUgnluannlsinuasng vuAusagafumad wudrdninadeadnd wus NSX052014 T
nanangaisziumslatelulasiau 7.50 Alansu N sels (Figure 2.2.3)

NATRUWUATYsAARSInMslEeasinilnaiesdn sug NSX052014

mslddelulasaulunsndndriinadesdnd wug NSX052014 T 2560 ileugnlufumie:
yafuanonen o quiidsivliuasaissd nuin WdasaArlddnediuiiia (Value to cost ratio :
VCR) geandl 10.1 Taemslddelulasiauan 0.5 wimuAdinseiausedu 7.5-10-10 Alanfu N-
P,0s-K,0 sl warlviuandninganinnislalatelulmsiausysu 0-10-10 Alan3u N-P,0s-K,0 g
15 60 Alan3usiols TawAuelunisamu waznanouunuresdasAlddeduiu (Value to
cost ratio : VCR) Tuanwlsinunans mawand1nlnadssdnd wus NSX052014 Tufumileagaiu
A1Ad WU lEEnsiArlds1edruiin (Value to cost ratio : VCR) gegnal 6.81 Tagnnslate
Tulnsiauan 0.5 WALAATIZRRUIERU 7.5-10-10 Alansy N-P,0s-K,0 sials uazliuandnudia
geanInshiladelulnsiausedu 0-10-10 Alandu N-P,0s-K0 sials 26 AlanSusals IAuANAT
lunisaamu (Table 2.2.4)



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

C.V. (%) 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 - - - -
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,05-K,O 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

CV. (%) 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
(Keg 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
\?566% (kg/rai)
1200 PR -
200 & 1, \
00 & y = -0.8513x% + 47.732x + 632
300 R? = 0.9758
0 4 T T T )
° [ applicatioiiate (kg N/rai) 25 %

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 (ke/rai)
1000

B .. S ’
800

y =-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 (kg/rai)
1500
PO— —
1200 e
900 i g
B ¥ = -0.9758x" + 58.425x + 566
600 & R? = 0.9941
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o !
o 7.5 15 22.5 30
N application rate (kg N/rai)

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

Farmer Field 2017
Yield (kg/rai)
1500
200 @
600 ¥ = -0.6988x" + 29.634x + 924
R? = 0.8644
300
o
o 7.5 15 22.5 30
N application rate (kg N/rai)

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

n1naasdl 2.3 AnwintsnavsuasdaialulasiauvasdaTnadesdniwug Nsx052014 Tu
nauAuWitg-sumtgIFUAY JWIAUATIIVEIN
n1sLsgyiulanaznslinandn

TuAugauinges Snselulnsiauldinadenislinandn dmin 100 win fueenaen
uazAugs Tnstnlnasenaendagiiengade 62.8 fundagn eenlvumendfloidionigiade 65
Jundsugn danugefunazainugailinieds 164.6 uay 70.4 lwufluns uaIRy twiin 100
wideiadie 29.73 n3u Weddudnzinziade 82.1 wasnandniudaiinnutu 15 Weddud ade
805 Alan3usials (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 (g)  tassel silk  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

dmsuluAugatiudes nud dnsdelulasiaundisiuyinliiimin 100 IAuuwanmg
1 No o v a aa 1+ [ < 1o v o v < 1 [y 1
agdideddgdmneada lnensladelulasaudanlanan ldviiliiwnin 100 wWaa e ag
Tue19 38.78-39.36 n5u 1ade 39.10 n3u wissdunislaladelulasiounliinmin 100 wantes
ign 36.80 NSu druesRuszneunandndulifianuwandsiuneadia loun Tueennendiiade
55.8 Ju Tuesnlvuiady 57.4 Tu AugeiuRGy 182 wulluns ANuEEnede 93 wuRluns
s 2 < a ¢ 2 < a 2 & s R & oav i ]
Wesi@udnsmnzadiie 92.49 Wesidud nandnwdnfiaudu 15 Wesidud Alufiauuansdiamig
anaiwAeiu lnelinandandy 1,224 fAlansusials (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
LQ?]IEJ 38.64 55.8 57.4 182.2 92.8 92.49 1,234
F-Test *H ns ns ns ns Ns ns
CV. (%) 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
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Snselifinalviorgeenaeniagimuunniatunnaiflaesiongoonaendagiade 55.70
fu dawtueenluy wudr mslddelulnsiau fualinseenlmuiituiinnuuandenisadifosnad
tfuddy Inennslddelulasauliigasla siiliniseennenidanit msldladelulnsiaueds
54.94 $u dunshildlulasiaueenaendudle Wooy 59 Ju Sndmsesnaenday ¢ u A
gefunazaugsiln fanuuanefuedadfoddgdmeada lnewuin Saselulasiaud
dutu shleugefunaranugainuniulasnisladelulasioudnm 20 Alandu N-P,0s-K,0
sols il nlnageiian 202 iwufwns wagAnilnfiruganniian 97 wudlues daunslaildde
lulpsiaudninedduiofian daugeiuuasiinios 155 uag 71 iwufiuns MudRU widhale
Tulpsulddnalidesiduinisnsmnsunansneiu lnefiesudnzmiveylugig 83.95-84.55
adn 83.94 Wosidud nislinandaiudaiinnudu 15 Wodidud wud Sarmumndratuseied
HoddnyBmeada Wnednsdelulasouiiiuty vlvldnandmintulaensldlulnsaudan 20
Alandu N-P,0s-K,0 siols Idnandniudauiniian 698 Alandusiels drunishilatelulasiau 16
wanAnTesTigaiiies 200 Alansusiols (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) (kg/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 55.25b 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 5.51 8.25 0.94 13.23

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

dwiuwlasgnlugudidouasimuinisinunsuassvdun wud snsdelulasiauliling
TnananuazesduszneunananyesinInauanssiunsada lnednlnneenaeniigidonigads
53.85 Yu eenaendidiniilonigieds 53.95 u Tmnugsiuiade 192 wudwns Anwgeinieds
105 wuRns Sesifudnzmiziade 8131 Wodidud waglinandnudafinaudu 15
Wedldust Lade 510 Alaniusiols (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.

n1snaaasi 2.5 Anwinisnauauassadelulasiauvasdidlnaidesdndnug NSX052014 Tu
nguAusmilevunTg-Sutuneuds Jmingnesiil

wakAaazmInauauawiadelulnsnuvastalnaissdafiug NSX052014

drlwadssdn wus NSx052014 iledgnlufuiutunneudslunlannunsnuasi
AudITuuaziuINsInYaseriesll dnsneuausseUelulnsiauegrawiude (Figure 2.5.1 and
25.2) dnlnanevaussdetslulnsiouiisns 30 Alandu N sels F5lud 2559 msldtelulnsiau
yilsnanandrlnadutuanidladelulngiau 30-32 Wesifusd (Table 2.5.1 and 2.5.2) uaglsiua
wAnuanastuegelitedfynieada (P<0.05) Tngluulasnwasnsivinandaade 1,114 Alandu
sels drudivgnluquiifonasiimurnsinunseriostil Tinandn 1,240 Alansusels 1wl 2560
dlnaidssdniiug NSx052014 ugnlundasinwnsnsmavanassolslulnsauiisn 20
Alansu N siols Tnelnandnistuanliladelulnsnau 11.5 wWeddud duiivgnluguditousy
fimunsnnsgiestll 1nlnanovaussietslulasauiing 30 Alansu N dels Feisansudas
Tinandnunnsneiuegslded1Aeyniseia (P<0.05) Tnefinananady 1,325-1,601 Alandudels

Uszdvsammisldsglulasiauvastnalwaifesdainug NSX052014
UszAnsamnislisglulasiauresdinlnad ssdnfiug NSX052014 Useifiuain
Usgdndninnisasranandn (Agronomic efficiency) #3aUss@nsninuanan (Yield efficiency)
UseAn3n1mn139alds1ne1msande (Apparent recovery efficiency) uaz Usednsninnisasng
NaNANLTIETTE (Physiological efficiency) Wudwﬁé’hﬂwmgmé’miﬁuﬁ: NSX052014 Tuniasinunsng
fuszaniamnsldlulasiauieadanandngean 23 Alansunandasenlaniu N ileldle
Tulasiauludng 10 Alandu N sols uazuszansamnisidlulasauazanasileldleslulnsiou
diutu dautinafivgnlunvasiiguditouasimuininnunsgiiosiil fussansamnisld
lulnsiauifioa¥rsnandngsgn 13.5 Alanfunandasedlaniu N ileldslulasiaulusng 20
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Alan3u N el (Table 2.5.3 and 2.5.4) FsaziiuldirdnIneaesdndiug NSX052014 fiugnly

~ a a ° oA fa o o o =
LL'U'GNLﬂ@f”ﬁllﬂigatﬂﬁﬂq‘Wﬂq{LmUImiL‘Uu@nﬂ'ﬂ'ﬁ/]ﬂ@ﬂiu@u&n‘ﬂEJLLa%WWUWﬂWiLﬂHﬁ]iQVISﬁWU

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 229 916 ab 8.4

20 1,050 a 26.1 1,109 ab 24.3

30 1,114 a 30.3 1,240 a 323

40 1,040 a 254 1,177 a 28.7

CV. (%) 114 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 25.2

20 1,325 a 11.5 1,453 a 294

30 1,176 ab 0.3 1,601 a 26.7

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

C.V. (%) 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
/‘/k_‘\ /.
[

Yield (kg/rai)
Yield (kg/rai)

800 ¢ 800
y= -0.4352x% + 23.984x + 777
R2 = 0.9658 y = -0.1927x% + 16.996x + 839
400 400 R? = 0.9083
0 0
0 10 20 30 40 50 0 10 20 30 40
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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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.

50

Applied N Grain yield Grain N* N uptake* ANUE* PNUE* ANRE*
(kg N/rai) (kg/rai) (%) (kg/rai) (keg/ke) (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 1.3 14.4 135 62.1 21.7
30 1,240 1.3 16.1 13.4 66.3 20.2
40 1,177 1.4 16.5 8.5 527 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) (kg/ke) (kg/kg) (%)
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 1.4 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 47.1

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

wanaULNUINaATEgAansanmslidedmiudalnaiesdaiug NSX052014

MR TeiRanuunuanMsaumslidedmiudninadesda iiug NSX 052014 7
Ugnlufusiutumsieutls (Table 255 and 2.5.6) wuin Tundasnuss eldlslusng 10-5-10
Alangu N-P,05-K,0 siols TnansuunuduAuAnisamundian dnulunvasiiquéisenas
fansinwasgivsdl nsladenlinansuunuduruinisasu feisns1 20-5-10 Alandu N-
P,0s-K,0 fiols InHanisnaaesiaaestluaesiufl avuinldin dnlnadsednswus NSX 052014
finsmevauasetslulasiauludng 10-20 Alandu N sols Gamslieriansdnadenann fanw
AuALANITaILINNTiaR
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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-P,0s-K,0/rai) (kg/rai) (%) (Baht/rai) on fertilize  (Baht/rai)
(Baht/rai)
Farmer field
0-5-10 776 - - - - -
10-5-10 1,007 22.9 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 24
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,O/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 15
20-5-10 1,325 11.5 1,140 496 644 13
30-5-10 1,176 0.3 23 744 -122 -1.0
40-5-10 1,039 -12.9 -1,005 992 -1997 -2.0
UTARDC
0-5-10 1,026 - - - - -
10-5-10 1,372 252 2,595 248 2,347 9.5
20-5-10 1,453 294 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 13.4 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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Abstracts

Water is an important factor in increasing crop production efficiency. In order to
improve the drought tolerance of maize varieties, the water use efficiency of each maize
genotype should be studied. Therefore, the experiments to evaluate water use efficiency
of late and early maturity promising hybrids for supporting the drought tolerant maize
breeding program, were carried out during 2016-2021 at Nakhon Sawan Field Crops
Research Center. The experiment was laid out in split plot with four replicates. Main plots
consisted of three level of water management ie. rainfed, 50% and 100% crop
evapotranspiration. Sub plots comprised of promising hybrid maize varieties.

The results found that, in the late maturity hybrids, water supplementation 50 -

100 % crop evapotranspiration increased yield by 5.9-27.1 percent compare to rainfed.

Maize cultivar CP888 New yielded between 1,119-1,577 kg per rai. Late maturity hybrid
NSX112013 yielded 1,462 kg per rai, NSX152097 NSX152067 NSX112017 and NSX102005
yielded in the range of 970-1091 kg per rai. Whereas Nakhon Sawan 3 yielded 942-1,068 kg
per rai. Water use efficiency of maize varied according to the growing season, CP888 New
cultivar had an average maximum water use efficiency of 2.01-2.24 kg per 1 millimeter of
water and was up to 3.12 when grown under rained. Late maturity hybrids NSX152067,
NSX152097 and NSX112013 had average water use efficiency of 2.06, 2.05 and 1.86 kg per
1 millimeter of water. Maize grown under rained, it was found that NSX102005, NSX112017
and Nakhon Sawan 3 had average water use efficiency of 1.92 1.89 1.87 kg per 1 millimeter
of water, respectively.

In early maturity hybrids, water supplementation to maize at the rate of 50-100%

crop evapotranspiration increased yield by 7.8-37.0 percent, higher than rainfed cultivation.

The early maturity hybrid NSX052014 had the highest average yield of 1,330 kg per rai.
NSX111021 had an average yield of 1315 kg per rai, while CP888 New, Nakhon Sawan 3
NSX111014 NSX151009 and NSX151034 had an average yield of 1,251, 1,089, 1,083, 910
and 845 kg per rai, respectively. Water use efficiency of maize variety, It was found that
NSX052014 had the highest average water use efficiency of 2.35 kg per 1 millimeter of
water, followed by CP888 New, which had an average water use efficiency of 2.30 kg 1
millimeter of water. NSX111014, Nakhon Sawan 3, NSX111021, NSX151009, and NSX151034
had average water use efficiency of 2.28 2.00 2.28 1.98 1.92 and 1.78 kg per 1 mm of
water, respectively.
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wuRiunT uarsTozsEiagy 20 wuRms Wuieadinlneain 4 uoanans uniay 6 was iud
Auifen 18 mamnsseuUastos

FuugnuazFuiiuiien

qqUant 2559 Ugninilwedudl 6 figuieu 2559 WuRiniwadleTudl 3 naneu 2559 oy
Ugnt 2560 Ugndmilmaduil 17 wewnem 2560 WuRetmlwadleuil 12 Aueneu 2560 qeUgnd
2561 Ugndmilnaduil 8 nauane 2561 WuiReslotull 4 Aueneu 2561 geUand 2562 Ugndmlwn
$uil 15 waumen 2562 WulRedleTuil 11 Aueneu 2562 gugnd 2563 Ugndmlnaiud 10 fqunou
2563 \udedmlmadleuil 14 naneu 2563 qeuart 2564 Ugndnilnaduil 6 wquaey 2564 1
AendrilwadleTui 2 Aueu 2564

n15ldde Tdmudnunivesdiiasgiiu AluTuiasinems 20-10-15 Alan3u
NP,0sK,0 sild Tnsutslate 2 ads adafl 1 latlssesiiundoutgn 14togde (46-0-0) Jeviuda
giasnean (0-46-0) uazlelnunadeunaslsn (0-0-60) Wilalulasiau 10 Alansu N sals
Woaweasa 10 Alansyu P,0s waslwwnaldey 15 Alansy K0 sials anudisu LLazLﬁ'aSﬁwﬂWﬂﬁmq
20 u ldljpadeit 2 Tngladogdelldlulnaou 10 Alandu N dels

n1sdannsi

Tunssudsidnislsid 50 uaz 100 wWeddusvesdnmmanssamethwastning Wuns
Tiuuvuszuuimen Tnsfinsananudesnstwestlng €70 Meduani 91naunis ETc =
K x ETo Taeit Ke usduussandie (Crop Coefficient) dmiutilnausazognsaseiule
(nsuwaUsenw, 2550) ETo Wudnnisaessmetihvosfivd1eds dauUasainisues Blaney-
Criddle (FAO, 1986) tneldauns ETo = p(0.86 Trean + 8) A1 p bduivasiduddaluanansiuly
iE)U"fJLQ?ﬂIEJﬁEJ’"JJu (mean daily percentage of annual daytime hours: p) WA Trean UN1BD9
ammmmmmaaa SunmUFinuhiliadufisedu 50 wag 100 Wosifudvosdnanisaeseine
ih ndnsnsaessmeinvesinlnanedunsifnauieuTnaiduasanssdad duam
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Uszansnmnislithwesinlnaanaananudasesnsinisaessimetin amunvesinlng (Asare
etal., 2011)

n1stuiindaya

amwgﬁmmmiuﬁuﬁmaaq 1¥un Py gampiomAgean uazaamnienniasgaly

)
§ o o

wiaziu lnglidayannquauenmenunsniniy anntdenfiesinguasanssd duaavdisgy gune
PNt FMIAUATENTIA

maadadulavesinilng Iiua arwgaiieny 30 3u 60 3u uazilewfiuiien Jusenaenda
4 50 Wesidud Tusennendaude 50 wWesidud d1uiusu 9uauiln Suauduin duiududy

[ a § < 3 S o H o [
IURNEY Wasigudanzinie Uninin dininiuda

3.2 AnwiuszAnsnmnslfihvesininaResdniiusgnranangiuieadu
MLNUNITNAABILUY Split plot 31U 4 "'g’]
Hadovdndudnamstinh 1Hud
1) evderie (laflshi)
2) 1¥hin 509% muemdeanstwasi g
3) Whaueusasmstimesdtilng
EDEFLN L‘ﬁuﬁuﬁ?ﬁﬁﬂwgaaé’miﬁuﬁjqﬂmammqLﬁuﬁmé?u (prMsiuAL 95-100 1) AL
yoengAvImsinuns 2 Wus Wisuisuiuiuguasassd 3 wasiusveaenvuiiinuasnsiougn
(#ug CP8ss New) Tuustaedldiusininmdesdn fgnuan ¢l
U 2559 uag U 2560 Wug NSX052014 (WATa155A 5) NSX111021 uATAITIA 3 haz
CP888 New
U 2561 war U 2562 Wug NSX052014 (UATEITIA 5) NSX111014 UATAITIA 3 kaz
CP888 New
U 2564 iug NSX151009 NSX151034 uATaI33A 3 ko CP88S New

fnidenfiuiiiezduiunimaass lunduaniiumiler-wiends yagvauuuin 1.5 x
15 x 1.5 wins viednwdnwaznindany wieuiusegrsmuluusasdunindafuundases
duUinemenin EuA Aruswulus ey ey uazdnsnisunsndani (nfiltration rate)
AueeaRu fisesu 0-20 wag 20-50 g, 11 undesizsiautinaad T ey (pH) Salae pH
meter 198n31d1mAU 1 WfU 1:1 (Peech, 1965). UNTEINgIATILNA8TIN15989 Walkley
and Black (1934) WeaneSafidudsslenineiin Tnvatnrusethetatn Bray Il (Bray and Kurtz,
1945) wazinn15Andn1u35 molybdenum blue Iaale spectrophotometer Twuva L@y
LAaIE Y wavnunidi@eudivanudasuld lnsatnfuaie 1N Ammonium Acetate, pH 7
(Schollenberger and Simon, 1945) warIadieiades atomic spectrophotometer 3lAS1gALAAN
Lmeﬁa NoduAe Lazdinzd laun1sannale3s DPTA (Lindsay and Norvell, 1978) uarinmie
\A304 atomic spectrophotometer i%Ui’JmJEmaﬂmawmﬁiuwuwmmwmamaEJN‘LJ@EJ 30 U
fouUnda LU eumMnNgeEn-ign Ustnasiely AT

sl 50 way 100 Wediudvadnsinisaessmeiivosiialne Wunsldduuy
svuutmen Tnefinnsanaudesmstivesinlng (ET0) siedUn1v aanaunis ETc = Ke x ETo
Tneft ke \urduusyansfes (Crop Coefficient) dmsutlnausazeign1sasyiaule (nsy
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Fausenu, 2554) ETo Lflua‘”m']mﬁmaigmafwaﬂﬂ%é’ﬂq%q AnUaI9INI5Ue Blaney-Criddle
(FAO, 1986) Tnaldaun1s ETo = p(0.46 Trean + 8) A1 p Juedidudiilusnarsiuluseudiadey
5187U (mean daily percentage of annual daytime hours: p) k8% Trmean Mmaﬁ\‘i’qquﬁmmﬂ
WAy AuraUsIahlREsuTiseiu 50 way 100 Wesifudvesdnnismeszmenn 91ndns
nsmesEmetves il eduaitnaudieUsinaniWuasausedUny funas vansaim
slihvesininenuananwdndesnnismessmeinvanuauestilng (Asare et al., 2011)

afiuntsneaesluiUameasdlugudideivlsunsadssd vuinvednlastoy 7.5 x 8 LunS
Ugndalne szez 75 x 20 wudluns Taelul 2559 Ugn 15 quiou 2559 LAULALY 26 Augioy
2559 U 2560 Ugn 23 NeuaIAy 2560 AuiAes 30 damnay 2560 U 2561 Uan 15 nguniay
2561 \iuiAen 23 Gamnau 2561 T 2562 Ugn 16 wouwnau 2562 \fuiAel 22 Gmnau 2562 T
2564 Ugn 13 nauniau 2564 Aufen 23 Fanay 2564

Tats 1.5 wihwesdnsuugimuaiinsisidu Tnsuddlddesesiiudeuugndaede

(% K
v

Tulpsiauasadnsuazdeneama Jelnwvmiudnsn wazsledilnneny 3-4¢ dUailddenssn
medolulasiaudnesadng Nuiune) 18 MRS (4 uad9 ag 6 1wn3)

AATIERUsEANSaInnsldunlawTeuiis v aRaR An kAUl nwInN a7l
WNTuAundand1gv09N91lnalasu Aasizriaunlsusauni1e@da (Analysis of variance)
Wisuiieuusgansainnisldinvesininabedninuggnnanegifiuiiesduiugeane iiedn
nauiugvestlnadesdn IuggnrauegdunuUsEansannsleul dmsuldlunisusauiug
moly

Juiindeya nadnseinu n1sasgiuln nslinandnuayedusenaunandnvestiilng
Jusenaen Anthesis-Silking Interval A3uge S1wiusuiunesanUas Suuininuiieseulas
o a @ v ' o A Aa ¥ o H g a
Juuinnanmaatosnit 50% vesdn Iuinundenilse/uaadwihaty dvidndn wande
2 & < 2 A s 2 e 5w v & A A 5w

Wan AuFuwdnvasiufgy Wesi@udneniz dmdnduluaaluiuii uifes uininanuay
dninuisdiunegestlnalufiuniiuiie) anududuveslulasauludiunisgastnlng
anmaiennrnaengaugn

Y Y Y

NAN15ILWALNUTIINA

[

3.1 Anwuszansnmnsldinvasdialnadesdndnuganuanananuiiensns
NAYBINTS WUIRaNs IiNananva st v
gavany 2559 wavesnisbihdenslinandnvesialnauanddiiuiinisdnnisiiuas

v 6

Wuglufduiusreiuegdideddgsonisiinaninvastnilng lngdalnasiug CP888 New 71l

111 50 uag 100 Wesiiuduasdnanisaesame wagiug NSX112013 Al 50 Wesidusues
9NIIN1TAYTENY ITHARNT NG Tnelvnandmads 1,620 1,592 uay 1,583 nlansusels
MAwU (Table 3.1.1)

nsugninlnalaserdetidudsdnnlnaldfuusinaiusidaugnaunssivony 98 fu
vdaUgn sIuwiniu 599.9 fadiuns nuiniug CPess New Tnandngeaniade 1,427 Alansusiols
(Table 3.1.1)

delinasy 50 wWesidudvasdninisaiesems d1alnaldsuuiuimigm 707.6
fiodins wudwhlidmlnayniuslinanaadiutu Tnewus CP8ss New uawitug NSX112013 15
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NaWARgIEn 1,620 Lay 1,583 Alaniustels muddu (Table 3.1.1) Gafug NSX112013 lofnanan
Fiutugeamaiedosay 27.8 WaTeuifeutunsgnlngedetisu Tunmediiug NSX042022
fu§uATaTIH 3 Lawiug CPess New linandnifiutuaiefosar 133 14.9 uay 13.5 mudeiu
(Table 3.1.1) uanslifiudn fug NSX112013 fnnsnevausssotihgeniiiug NSX042022 Wug
UATEAITIA 3 havug CP888 New

Selsinasu 100 Wediudvesdnnisaeszive 117lwaldsuuTunaniism 8152
fadwns wuiniug cPess New Tinanangsgaiade 1,592 Alansusels (Table 3.1.1) luvaued
tug NSx112013 Tiinandnifindugeaniadedosas 19.8 Wawdsuiisuiunsugnlneendenincy
Tunauefivug NSX042022 Wuguasanssd 3 uaziug CP8ss New Tnandmfintuindeiosay 15.5
11.4 uag 11.6 muawu (Table 3.1.1)

Table 3.1.1 Grain yield and yield increase of the four hybrid maize cultivars as affected 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 c 1,401 Bc 1,382 133 155
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 14.9 114
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.

aquand 2560 Tlugquant 2560 dnlnaldsutiauluyimasnnifiesmeuazainaue Tng

fusunahdusaudSuUgnounsesiedninnety 98 Sundsugn 593 869.6 fadiuns Fasinlef
n5533AlM 50 way 100 Wesidusduesdnsinisaeszme Tiinasuiios 2 Ada TSl
@3U521 17.6 way 27.2 Saduns 39 lvdninaldSutinanun 887.2 way 896.2 fiadwns
AU SailEnsdnnisii 3 55133 Iinanandnlneldunnaneiy Imam‘;ﬁ%ﬁﬂqﬂimmﬁs
By ns5aAsAlEd1asy 50 way 100 Wesfuduosdnsinisaneszme Fnlnalinandnaay
1,460 1,448 uay 1,437 Alansusals auaisu (Table 3.1.2)

aedlsfinu nsveaedlugguand 2560 wudn TralnausaeiuslinandnuwanasiuoEnedl
fod1dny Tnous CPess New linandngegaiade 1,608 Alandudols sesasunliuniug
NSX112013 Fdlvinandniade 1,488 Alanfusiols Tuvaefisiug NSX042022 wagiugunsansse 3
Iﬁmamémﬁﬁqmaﬁa 1,353 way 1,343 Alansusals suansu (Table 3.1.2)
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Table 3.1.2 Grain yield and yield increase of the four hybrid maize cultivars as affected by

water management in 2017 cropping season.

Grain yield at 15% moisture content

. Mean Grain yield increase (%)*
(kg/rai)
Maize cultivars . Irrigation Irrigation Irrigation Irrigation
Rainfed
50%ETc 100%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.

HaAAI1293 2 U 9 nn1sieseinasin 2 U vesgaugny 2559 warl 2560 wuil N3
Thiasy 50 way 100 Wediudvesdnsinsmeseme s1ilnalrnanasliwmndnety wis 1,474
uay 1,451 Alanfusiels muddy Tnglinananganiinisugninsedeiduilinandnads 1,370
Alanfusiols waziileoiUSsuiivuseninaius nuin siug CPess New Tinanangean 1,577 Alansy

s

sold sesasunlduniug NSx112013 Tasliuandniade 1,462 Alanusdels luvmsiwug

NSX042022 wazsiugunsadssd 3 Winandnsaniade 1,341 uaz 1,346 Alansusiels muddy
(Table 3.1.3)

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

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

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

Maize cultivars

Rainfed Irrigation Irrigation Irrigation Irrigation

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

NSX042022 1,302 1,346 1,375 1,341 ¢ 3.4 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 ¢ 8.8 6.1
CP888 New 1,529 1,611 1,593 1,577 a 53 4.2
Mean 1,370 b 1,474 a 1,451 a 1,431 7.6 59

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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anuand 2561 Tugquand 2561 Usanailudaud Sudgnauiaeny 98 Sundaugn sau
317.6 fediuns uifunairuluggugnaoudisiudiinsnssareideudnaashiane duls
ylvdnalunsnisivgnlnsordedrulinandndoudsguads 1,222 Alandusels wdls
nananANIInTsuAsAliESy 50 uaz 100 Wefiludvesdnsnsnieseme Selvinandniade

1,386 way 1,410 Alansusials suansu

dle3suifsunananlunssu sliinaiy 50 uar 100 Wosifudvosdnanisaesuine
funssuisivgnlagendetsiu wudn nislsiiasy 50 Weddudvesdnamsaeseme 413lna
F5uUTmatihey 630.1 Sadwns vlvdnineyniuglinandafintu Tasiug NSX102005 14
nanAnLiut ugeaniadsiosas 20.0 luvmediiug NSX112017 Wusunsaissd 3 uawitus CPess
New lsinandnifutundsdesas 13.1 11.7 uaz 9.7 auddu Tuwnedinisliiiaia 100
Wodiiuduesdnsnisaieseme d1lnalduusunaisg 942.6 Gadwns wuin Wug
NSX102005 Tinandniiutugeaniniofosay 18.3 luvaeiiiug NSX112017 Wufuasaissd 3
uazius CP88ss New Wnandnifinduiadedosar 145 17.6 uag 11.8 amuddy (Table 3.1.4)

delssuiisusznineiug wui1 91lwaiug CPess New Tvinandngsaaiade 1,502
Alansusiels sesasunluaiug NSX112017 Wug NSX102005 wagsudunsanssd 3 delvnandn
WAy 1,322 1,291 uag 1,242 Alan3usisls muandu (Table 3.1.4)

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

water management in 2018 cropping season.

Grain yield at 15% moisture content

. Mean Grain yield increase (%)*
(kg/rai)
Maize cultivars Irrigation Irrigation Irrigation Irrigation
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 13.1 145
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.

aaugnd 2562 Tuggugnd 2562 UsananiwuieuiFignauiieny 98 Sumdsgn sau 492
fodums wiuinsnszeibiaiuaue TnefuTinaddugduszesiidninneny 3-15 Sundsgn
waevdsrniluszesfitnineey 16-70 Tundagn SUnanirusunn Bangsuiisenu 39
dmansznusonsasyiulauaymslinandnvestnntnn ilFdnlnefiugnlnsendeteuliuande
e 790 Alansusiels Weliinaiy 50 Wosidudvosdanmamessne Slwelinandnfitulosa
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17.8 dlaiisuiisutumsugnlasendenion laglinanamads 930 Alansusiols uastminelinanan
auandloliiuady 100 Wosiduivesdmmnsamesuve SeivinaldduinBmaiomun 780 Saduns
Tnelvuandneds 1,019 Alandudels vidediutudesay 29.1 Lﬁ’e)L‘LJ%EJULﬁEJUﬁUﬂ’]iUQﬂIﬂEJmﬁEJifWNu
(Table 3.1.5)

dlaSeudounslinandnuasdrilneia 4 Wus w1 Wus CPsss New Trinanangsaniade
1,054 Alansusiels sesaunliuifuunsanssd 3 uagiug NSX102005 Fdlvinandniade 894 uay
890 Alansusiels mudndu Tuvaisdisiug NSX112017 Tinandnsigaiads 813 Alansusels (Table
3.1.5)

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

water management in 2019 cropping season.

Grain yield at 15% moisture content

. Mean Grain yield increase (%)*
(kg/rai)
Maize cultivars . Irrigation Irrigation Irrigation Irrigation
Rainfed
50%ETc 100%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 723 827 890 813 c 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 ¢ 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.

HaIAs12939U 2 U 21nNTIeTeinesiu 2 U veeauany 2561 wazl 2562 Wuln a

oI ITANTUIazug U duiusdotusenslinandnvasd1alng WinuAUWANEINTENINg
ad ) H ] ' YA acadg v o ¢ & & )

N35135MITANTITUY warAUEANA1TENINLG tnenssudsnli 100 Wesdudvednsinisae
suvie Tinardngsaaaie 1,214 Alansusels sewmwnlininssaisnlii 50 wWesiusvewdnsnisae
suwie Falvinandande 1,158 Alansusals luvaennsugnlasandedmulinandnsiaaade 1,006
Alansusials drunsilTeuiisuseninaiug wudl Imlnaiug CP88s New Winandnasgn wae 1,278
Alanusials TuvagnUlnaiug NSX102005 Wug NSX112017 uagiuguasaissa 3 Wnandaly

uansnay 1eae 1,091 1,067 way 1,068 Alansusiols sussiu (Table 3.1.6)
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Table 3.1.6 Combined 2-year analysis of grain yield and yield increase of the four hybrid

maize cultivars as affected by water management in 2018 and 2019 cropping

seasons.
Grain yield at 15% moisture content o
_ Mean Grain yield increase (%)*
(kg/rai)
Maize cultivars
Rainfed Irrigation Irrigation Irrigation Irrigation
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 18.2 247
CP888 New 1,148 1,311 1,376 1,278 a 14.2 19.9
Mean 1,006 c 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.

aauand 2563 TungUan® 2563 UanmuunludusiFignauiveny 98 Yundsugn usana
sinsnn TnefiUBanasan 266 fiadiwns SuavhlinsnAsiugndniwnlnsodeuriulinanaaigaais
518 Alanusiols wasidlofimsliiuau 50 war 100 Wedliudvasdmmmemessine Fwilidrilng
FSuUBnanitviann 467.6 way 780.0 Hadwns i1 dnlwalinandaiutuadsiosay 94.2 ua
128.8 muddu dewFeuiteutumsUgningendetiu Tnewus NsX152097 Tinananfindugean
was¥enar 119.4 uay 179.8 a1y (Table 3.1.7) uandliifiudn §1alwasug NSX152097 §ins

maUALBE BN

vennigamuinsinnmninasiusividuiusdetuedaiitudfy denslinandnves
drilwe Toednalasitug CPB8S New wawiitu NSX152097 Tunssaiadlvih 100 wWeddusvessnams
mnesEne FelnaldguUsinassiemn 780 faduing Iﬁwamémqaqcﬂm% 1,289 wag 1,259 Alansy
fals puaeu 1u€umm’7iﬁuﬁ: NSX152067 Tinandnsesaaniade 1,245 Alansusels usliuansimia
affdlerUSouiisuiuiug CP8ss New uazsiug NSX152097 uslinandnganiniuguasanssd 3 g9

o v

Tinandnnds 950 Alansuels egefitiuddty (Table 3.1.7)
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Table 3.1.7 Grain yield and yield increase of the four hybrid maize cultivars as affected by

water management in 2020 cropping season.

Grain yield at 15% moisture content

. Mean Grain yield increase (%)*
(kg/rai)
Maize cultivars . Irrigation Irrigation Irrigation Irrigation
Rainfed
50%ETc 1009%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.

aauant 2564 Tugauan® 2564 YSmauiduseud Suugnaufisony 98 Yundsugn §
USunausan 365.4 fiadluns dsliifisanananinudesnisvestinlng ﬁﬂﬁﬂﬁ%”]ﬂwmﬁﬂgﬂimmﬁa
el linandnsnaniads 920 Alansudels uasdleliinatu 50 uar 100 wWesifudvesdnsins
AaszLe WU T inelinandaliunnsneiu Inslinandaeds 1,234 waz 1,153 Alansudels

MINLTURAYSPYRY 34.1 kay 25.3 AUA1IAU AINAIRU (Table 3.1.8)

WeatTeugusenineiug wudt 413lnaug CP8ss New lvinandngigaiade 1,185
AlanSusels sesaaunlawniug NSX152097 wagiug NSX152067 Bdlvinandniade 1,127 uag

1,109 Alansusiols arudrau wilduansnesiunisada luvusiiuguasaissa 3 inandndan
1@ 989 Alaniusals (Table 3.1.8)

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

water management in 2021 cropping season.

Grain yield at 15% moisture content

. Mean Grain yield increase (%)*
(kg/rai)
Maize cultivars ) Irrigation Irrigation Irrigation Irrigation
Rainfed
50%ETc 100%ETc 50%ETc 1009%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 31.5
NSX152097 971 1,288 1,121 1,127 ab 32.6 15.5
Nakhon Sawan 3 862 1,098 1,007 989 ¢ 273 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.
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HaATIENTIN 2 U INMTIATevnasin 2 U vesnguant 2563 uazl 2564 wuidl 13
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dnnisuuaziuslufiufduiussedusenislinandnvestinlng uin1sdnnisuiudasseauinla
dnlnalinandnuananesiusgreditedif Inawuin 41luadldinasy 50 waz 100 Wosidun
YodnINTAngsEive Iinandngegaiade 1,082 wag 1,086 Alanfusials luvagniilnanugn

9

Tngendensu Wnandnmaniade 855 Alansusels (Table 3.1.9)

dei3ouiiisusenineiug wuin §1alnestug CPess New linanangeaniade 1,119
Alansusiols sesaunlaun Wug NSX152067 Wug NSX152097 wagiuguasanssd 3 Sslinandn
12&Y 1,000 970 uaz 942 Alansusdels suadu (Table 3.1.9)

Table 3.1.9 Combined 2-year analysis of grain yield and yield increase of the four hybrid

maize cultivars as affected by water management in 2020 and 2021 cropping

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

Maize cultivars

Rainfed Irrigation Irrigation Irrigation Irrigation

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 ¢ 21.7 255
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.
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HanAngsaaiiloUgnlagedeincudainlna lasuuTinaningu 599.9 Tadwns lneilussansan
n1stduate 2.38 AlanSusdeun 1 adwns luvaeNdilnaiug CP888 New wagWug
NSX112013 Tunssudsntvunasy 50 Wesidudvesdnsinisaieseme Fad1ilnalasuinsy
707.6 Tadwns Winandn 2.29 wag 2.24 Alanuseun 1 Jadwns auaidu ldunnsdisegiadl
HedAgydlowIeuiieuiuinalnniug CP8ss New Milgnlnvenderdu agrelsiniy Wed1ilne
19 2 g Iasudsunaningu 815.2 fadwns Tunssudsaliuneasy 100 wWesiduduaddnainig
ABIZIAY WU Uszansnimnisldunanasegeiitisd1Asy (Table 3.1.10) donadasiun1svnasy
Y89 Asare et al. (2011) Fenud1 T1lnaldesdnignranaIunig wug Mamaba wazd1lnaiug
wasUn Wug Golden Crystal wag Wug Obatanpa iugntufusiulumse duszansaimnislai
ag/luy9 2.08-3.04 Alansunandnsion1sltin 1 Tadiuns
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Table 3.1.10 Water use efficiency of the four hybrid maize cultivars as affected by water

management in 2016 cropping season.

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

Maize cultivars Rainfed Irrigation 509%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 3 207 ¢ 201 ¢ 1.69 e 1.92
CP888 New 2.38 a 229 ab 195 ¢ 2.21
Mean 2.13 2.12 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.
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Aown 1 JadlunT uinuANUEANANIENIeRLG taedalnaiug CP888 New Huszdnsninnisly

W1gage Ladey 1.82 Alansusiein 1 Tadiwuns sesawnlaun fiug NSX112013 Faiuszdnsamnis

Tduade 1.68 Alansudaul 1 dadiuns luvueiwug NSX042022 wazWuguAsadIssa 3 &

UszAnsnmmsldundanade 1.53 uay 1.52 Alansumeun 1 Tadwns (Table 3.1.11)

Table 3.1.11 Water use efficiency of the four hybrid maize cultivars as affected 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 1.49 152 ¢
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.
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o

TuraueNiug NSX042022 waziuguasalssa 3 Useansnmnisldusgands 1.71 uay 1.72

q

Alansusaun 1 Jaawns (Table 3.1.12)

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

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

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

NSX042022 1.81 1.71 1.61 1.71 c
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.

nauany 2561 lugguany 2561 wudn Msdanisukasiugiujduiusdeiuegiadl
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WodAgyriaUseansamnisidinvestilng Inedilnaiiug CP88s New Niugningendeinauds
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FuUsunani R Tudl 1-98 Sundslgn 513 317.6 Tadlns Tusyans nmnisldthgeamais
0.1 Alanfusedn 1 Hadiwns sosasuldunius NSX112017 Wug NSX102005 uwagwug
uasanssd 3 fugnlaendotieu deliusyaninmnigldih lads 3.81 3.61 uax 3.56 Alansuseih
1 fiadns Ay daunssudsdlid 50 wae 100 Wesidudvesdninisaigsane 1ilnad
UsyAvEnmnslidianamnitug (Table 3.1.12)

Table 3.1.13 Water use efficiency of the four hybrid maize cultivars as affected 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 fe 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 wui Inlnanuaningendetnluiiussdnsninnislaiin
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UszAnsamnisldgeaniade 1.68 Alansuseun 1 daduns sesaswnlauniug NSX102005 wag
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WugUATANTIA 3 Felluszansamnmsldunade 1.43 uag 1.42 Alandusieun 1 Tadwas auddu

a

daunfug NSX 112017 fiuszansamnisidundigaeds 1.30 Alanusey 1 Sadluns (Table
3.1.14)

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

management in 2019 cropping season.

Water use efficiency (kg grain yield/mm of ETc) Mean
Maize cultivars Rainfed Irrigation 50%ETc Irrigation 100%ETc
(492.0 mm) (636.0 mm) (780.0 mm)

NSX102005 1.63 1.36 1.28 1.43 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 131 ¢

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.
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UsganSnnnisigunanad (Table 3.1.15)

Table 3.1.15 Combined 2-year of water use efficiency of the four hybrid maize cultivars as

affected by water management in 2018 and 2019 cropping seasons.

Water use 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 135 f 1.87
CP888 New 312 a 207 ¢ 1.59 e 2.26
Mean 273 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.

navand 2563 lugauany 2563 FuinnneHunsgenuulugguan damansenusie
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Alandudoth 1 fedwns waznssudsdlidh 100 Wesiiuduesdnnisaeseme $1alnad
UszAnsnmnisldineiian wie 1.77 Alanfusieth 1 Sediuns Weiudsuifisusewieiug wui
dralwastug CPsss New fuszAvsnwnisldthgagaaie 2.21 Alanfusioth 1 Sadiuns ganis
iug NSX152067 Wug NSX152097 uagiusunsansss 3 dailssansnmmsldtnieds 1.98 1.90
uar 1.74 Alanfudeth 1 Tafums wazliunndatuneadi (Table 3.1.16)

Table 3.1.16 Water use efficiency of the four hybrid maize cultivars under as

affected 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 1.86 198 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 2.42 1.93 221 a
Mean 1.95b 2.15 a 1.77 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.

gaugnd 2564 wui1 Ilnaiivgnlagendeuiruuasiliinasy 50 Wesiduduosdnsd
= a a v o a a o 13 a _a ' v
nsmeseme TUsednSaimnisidunade 2.52 wag 2.24 Alandusietn 1 dadwns lduansineiu
N19adf widuszdnsaanganinnisiiuuasy 100 Wesidudveidnsinisneseme waziile
WIguWgusenIneiug wudn 9nalweiug CP888 New iug NSX152067 wagiug NSX152097 i
Usednsninnisldunluunnsneiu ade 2.27 2.13 uaz 2.20 Alansuseln 1 Tafwns udd
Usgansnngandniuguasadssd 3 egralitdudnAny (Table 3.1.17)

Table 3.1.17 Water use efficiency of the four hybrid maize cultivars as affected by water

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 247 2.25 1.68 213 a
NSX152097 2.66 2.34 1.59 220 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.
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Wug CP888 New fluszaninmnislduiasan wde 2.24 Alansusieun 1 Jadwns 50909 lown
Wug NSX152067 waziug NSX152097 geiisyaninimnislidun wady 2.06 uag 2.05 Alansusie

Ao s a

11 1 faduns Tuvngiiuduasaissd 3 Tussavsammsliiiiiigaads 1.83 Alansude 1
ladlums (Table 3.1.18)
Table 3.1.18 Combined 2-year water use efficiency of the four hybrid maize cultivars as

affected by water management in 2020 and 2021 cropping seasons.

Water use 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)

NSX152067 2.22 2.19 177 206 b
NSX152097 2.17 2.23 1.74 205 b
Nakhon Sawan 3 2.10 1.97 1.42 1.83 ¢
CP888 New 244 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.
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1,656 uaz1,582 Alansusiols aaudasu Tasnisiiin 50% uag 100% vesdnsinsAesEMeTn
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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 11.5 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. (@) % = 558, CV.(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
* Grain 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
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uATANIA 3 Mvinandnlade 1,112 uag 1,012 Alandu audfiu (Table 3.2.3) Jeaenndeariy
wanAn LAY 2559
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[ady 1.92 1.63 1.50 way 1.86 AlanSunandnsouiinmih 1 fadiuns suddy (Table 3.2.9)
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Table 3.2.3 Maize grain yield (kg./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 22 149
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 5.3
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

C.V. (@) % = 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

nanan wazUszansninisldnih

nsdanisiiluudaznssuislifufduiusfuiusdinadenandn nnslid 50% uag
100% v3puiosnivesinlng Inandndnlnandgliunndistunadn Inelinandnede
1,293 wav1,278 Alansusals muaieu tcj“NmfwmiﬂQﬂimmﬁsﬁmu%’ﬂﬁmamém 1,186 Alansy
sels Tnonsliin 50% waz 100% vesdnsINIAETEEtvesIng Iinandnfiuduiiooy
funsugnlagordeluiesay 9.0 uag 7.8 mudidy Tuduiug wudiuguasaissd 5 1

s

Handnt1ilnalade 1,338 Alandusiels Geaandmniugualiwandranisadifduiugiug CPess

9 9

N

a

New 7ilsinanamads 1,308 Alansusels Iu%mzﬁﬁuﬁj NSX111014 Wa¥ UASEITIA 3 LANANAR
188 1,202 uay 1,162 Alandu audsu (Table 3.2.5)

Y52ANTAINASITUIUIINALRIENI T UNITASNHNANES WU AU lAga de U Y
InadlUsEaANSAINNTITURAY 4.15 AlanSunananmaUsuiuunAv e lasu 1 Jadwns d@iu



101

sl 50% way 100% vesAudeenisiivesdnlng fussansnmnisldtiass 2.23 uas
1.46 AlandunanandeUSuiainfidlneldsu 1 fadwns aua1dy denAdedfunISNAReIYes
Sudl wavany (2538) finuin WUE vesdadeniidranaailoiuusunanisivi Tnesleliinly
§n51 IW/E 0.1 WUE vossawaniiandu 3.62 Alansuselsrefiaduns uaziieliiiuiulusns
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(Table 3.2.6)

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

Nakhon Sawan Field Crops Research Center in 2018.

Varieties (b) Water management (a) Mean yield increase (%)*
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 2.77

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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(Table 3.2.8)
Table 3.2.7 Maize grain yield (kg./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 28.0 314
NSX111014 736 1,005 1,148 963 b 36.5 56.0
Nakhon Sawan 3 799 1,004 1,074 959 b 257 34.4
CP888 New 946 1,185 1,225 1,118 a 253 29.5
Mean 828 b 1,062 1134a 28.5 310

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

* Grain 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 2.2 217
NSX111014 2.4 2.8 2.3 2.05
Nakhon Sawan 3 27 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
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NSX151009 uaz NSX151034 Iiinandnd1ilnaedslussiuifionsu 929 910 waz 845 Alanduse
15 muddu gandniuguasanssd 3 Wikandniede 817 Alansusiols (Table 3.2.9)
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1.96 AlansunanansaUSunuul 1 fadwwns (Table 3.2.10)
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Table 3.2.9 Maize grain yield (kg./rai) under different water management at
Nakhon Sawan Field Crops Research Center in 2021.

Varieties (b) Water management (a) Mean yield increase (%)*
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 2,58 1.53 1.12 1.74
CP888 New 2.80 1.78 1.30 1.96
Mean 2.67 1.66 1.22
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Screening for insect resistance

Abstracts

Disease and insect are major constraints in the maize production and productivity.
Maize cultivation in rainy season typically infected by fungi and contamination of
mycotoxins in the grain yield, causing loss of productivity and quality. The purpose of this
studies were to determine the effect of planting date and harvesting date on ear rot
disease of hybrid varieties and to evaluate the interaction of maize lines to northern corn
leaf blight, bacterial stalk rot and Asian corn borer. The experiments were carried out
between 2017-2018 for maize ear rot, and screening maize lines to disease and insect
were carried out between 2016-2021. The study therefore suggested that ear rot and
fungal toxin contamination in maize cultivation in early rainy season May-July can be
minimized by using least ear rot varieties, including Nakhon Sawan 3, NSX042022 and the
early maturity varieties NSX052014. Optimum harvesting date which can be reduced ear
rot disease incidence were 120-130 days for NSX042022 and Nakhon Sawan 3, and 100-110
day for NSX052014.

The interaction of maize line to northern corn leaf blight, among ninety-six maize
lines, 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 hybrids and inbreds to Asian corn borer, one
inbred line (Nei582002) was classified as resistance, eighty-one were moderately resistant
and thirty lines were susceptible. Field survey of Asian corn borer natural infestation found
that the damaged was initial observed forty day after maize planting in the average of 0.27
damaged hole per plant. In 2020, no incidence of Asian corn borer was observed in the
field survey. This data showed that natural infestation of Asian corn borer was quiet low

without economic loss to the maize yield.
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duaaniudgniilnaiugideinsnaaeunasnaudinaluiaiunsideiiony 2 dUam 19
S2eUan 75 x 20 WUAAT L0813 51URT 911U 2 wadsenUatgay Ussiiuminugunswedlsa
Tulndunalvg) Wetilneey 80 Ju lnelviasuuuiiuiiluiiinunanuisnisidaulaan Scott
o X v a ° 2 v | a ¢ & & E v
et al. (1984) A9l ANUNIU LAABNAIIUIULENTEE biliY 5 WasuATaIfuAlus unIuUIUNand
AALKE Ak 6-25 Wasidudvasfiulusaulau 1unas LAalkNa faus 26-50 LWasEus vasnun
Tu gouue iinuua AIus 51-75 Wesidud vesiuilu douneun inuna vnlu daus 76-100
Wesiwudvosiuily Tulnd dume Jufindoya nsufuRnu dnvasuna wWeosiiudvesiuilud
WAALSA SEAUANUAIUNIULSA
4.2 wavasTuugndenisiialsadniinludnalnadesdnd
MUEUNITMARBILUY split plot Yadevdn lauwn Tudgn & 4 Tudgn laeT 2560 Tulgn
Lo 8 wgun1An 29 nawnAL 3 nsngiAN waz 1 dmau U 2561 Fulgn lown 9 wauaiay

a

4 figuieu 3 nangau uay 1 Awnan Jadeses Wun Wuddninadssdaiaeiusinuiiuaz
WugTUTes 5 9iug laun NSX042022 NSX052014 NSX102005 @35504 4452 Uag UATAITIA 3

Ugndmlnaissdniluanimulamaaes seoy 75x20 LURLNT W8T 5 1WAT TIUIU 6
uoasiaulasgos fuiiiuie 15.6 msamns latewndl 15-15-15 $am 50 Alandudelindeuan
Tateindl 21-0-0 8031 25 Alansusiels iednlnaeny 1 1Fou Tneslsedraunn nswAunay fiv
A9 a0 4 unanana laesiug NSX052014 LAuAeafieny 100 Ju Wug NSX042022

NSX102005 g33364 4452 waz uASEIIA 3 LAUAEINeny 120 Ju ndsnsiiuie) dudiwauing
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Dulse Uszdluszauanuidensludnlnaunaziln Ingliazuuy 1-7 a1u38n15ve9 Reid et al.
(1993) e 1 vuneds Ldfidesudwhane 2 mnefsiinfidosidvinans 1-3 wWesidud 3 e
Hnfidosudnvhans 4-10 Wesidud 4 maneds dnfidosudivhans 11-25 Wesidud 5 vanefs
Hnildesdnvhane 26-50 wWedidusd 6 wuneds Hnfidesdvhany 51-75 Wesidusd 7 e
Hndlidosdvinans 76-100 wWesidud asadeuuazduunvinvondoanngivharswinly
e foRn1s duiregraudndnlnadietinseiaisivainides nusndeyagieniali
npasd iemAuduiusiunisszuinvedsauagnisiinandn uiindeyanisujiaau nns
D3iuln nonBoLazedUsEnaUNaNan 19U Augs Nseenaen ATNTLLARYAzLRULie
Wesdudnzme maiAalsa ennsvedsa Weang Snuasuazaiuidsmevesiin S1uamiing
wazdnuiinfifiderentates seduanuguusiedlse Foyaanmgioinie

4.3 wavesongiiuifeaanisiialsadnuinludralwadosdad

MIUHUNIVIAABILUY split plot Yadendn ldun o1giiuiien & 4 svey Tdun 1) enguiu
Reawnuduuzi 2) 5 fu ndaorgnsiiuiisinuduuziit 3) 105u ndsergnmisiiuiiesniy
Fuuzii 4) 15 fu dognaiiufmumuugn Jadeses Idud Wustnlnadesdniane
WugA1ImMTIuasiugsuses 5 Wug lawn NSX042022 NSX052014 NSX102005 835504 4452
LaE UATAITIA 3

Ugndmlnaissdniluanimulamnaaes ssoy 75x20 LOURLNT W8T 5 1WAT $1UIU 6
unaslaulastos fufiiuie 15.6 msauns ldtdendl 15-15-15 8am 50 Alansudalindeuan
Tateiadl 21-0-0 031 25 Alansusdels ety 1 Weu Tnslsedraumudmsruiunay 1
Aeadaleann 4 unanans Tnednilwnogfiulfendu stus NSX052014 BuifuiReimuduugi
ey 100 Yu stug F1alweorgifuiReasny NSX042022 NSX102005 25504 4452 LAY UATAITIA
3 Bufuifemuduugiieng 120 du vdamafuiier Tudnouiiniidulss Ussfiussduany
demelutnlwawsiaziln Inglipviuu 1-7 n13385015904 Reid et al. (1996) 1ag 1 wianeda Ll
Hosudvhane 2 mnedeiniidesdivhane 1-3 Wedidud 3 munefls infidesudwians 4-10
Wosidud 4 wunefly Hndidorudhane 11-25 Woedidud 5 mneds dnfidosidwiane 26-50
Wosifud 6 unefa Hnildesidnvhane 51-75 Wedidud 7 manefls Bnfidosudvhane 76-100
Wesidud amadeuuarduunviinvonteanuaivharsudalukesufifinng dudediaude
dnlnaiiedinngiasiivindes susndeyanienadiinaass tenianuduiusiunis
55UIRTRILIALAENTTHANER

Juiindoyan1sufuRau Maasaiiule nandnuazrasAusenauNanan iU AI1Uge 113
ponaen Arwiusdnuuniufe) Wedidudnemz nadalsn ennsvedlan Weauny dnwus
uazaudsmevesiin Suauinfuazsuuilndifidesdeulason JEAUAIIUTULIIVBILTA
Uayaan ngieInie
4.4 msUszfiuanudumuvasininadssdadianadwiasvemuauanzdidudialng
(Ostrinia furnacalis Guenee)

sufiunsluanmiFounaass uazanmls liugdnlnadssdnianiasansuiuuseiug

fa o A

AugITeulsunsadssd nel 2560 Useiiuaruiuniuvestilnadesdnidiuiu 20 wud/ae

Y
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Wug U 2561 973U 45 siug/ateiug U 2562 39u3u 20 iud/anenug U 2563 31uu 20 Wug/
aeiug wavd 2564 91w 40 Wug/aneug

1. Anvnmsidwhatevemuauatzaiutilnaluan s ounaaes

NUHUNITNABDILUYU Randomized complete block 31uu 10 6?.915’1 n3313% laun ane
fuginTnadsadn fanlasansusuugerus S1uau 112 Wud/aneiug dgndnlnadednily
nszaneq az 1 dudlednlnmenguszanas 20 Su @uil 6-8 ) Uassmusuanzadiudilun eng 5-
6 Ju adlugapdmilwadiuay 30 1 ndmndu 5 Muldezuuunnudemevesdinlng tuiindoya
AzwUUANUEsTNgvadlutlng Tnedniduseauanudsme 1-9 (Guthrie et al, 1960) AAS12%
foyansnaasdaglilusunsu MSTAT wasiUSsuifivudmnuidevnoindsvesusassiug/aeus
1pg38 DMRT

2. Anwnmsunsszuialuaninlslugauanuaneluy

1URUN1TNARBY Randomized complete block 31u7u 4 %1 n33uis Thun aewug
drlnadesdnianlassnmsufuugeiug $1uau 112 Wud/aewus Jgndnlnawnien 5 wns
duau 5 unrewasdes lngldszaslan 75 x 20 wuRluas neen 2 wasdenqu talewnd 15-
15-15 509fiu 8031 30 Alandudels Inslsefungunionugn wuannafaruautsiavdsugn
MEaNIITU §n31 200 nTusials uazeatnaes §n31 300 Uadansls ndinlnasenyssuim 2
e aounenlvinde 1 dudenquiledinlnneny 3 &Uav ladeiasl 21-0-0 $m31 30-40
Alan3usels lsedraundminaudnavivliadetninaey 2 da Fuvhnsnsatulinna
sevizvhanevesmusuEddudnlng uasingininnduy 9 uazunasingsIuNR 990 3 uno
nanswasilasgon ulassesay 3-5 du dUntias 1 At Sufindeya Uinuggvhasresuey
\zaduinlng wuasdngtinlnadug uaziuasdngssmed Wisuifisuriadessiunisyinae
YouAaEUg/aneiug 1neTs DMRT

-3

4.5 mavsafiuaewuginlwaideednfrelsaduninfiinanidouvaiite Ewinia
chrysanthemi pv. zeae

thimlnaisedn farefusuwikasgnuan S1uau 39 ftus/aeiug anlasinsusulgaiug
voruiiTefinliuasanssd smaaeuuarsuunsiuausussslunsAnlse funihfiieainide
LuATISY

LLsmLs??amm@IméfmmLLU@ﬁL‘%&ﬁmﬁawaﬁ’lﬂwmﬁLﬁuiiﬂ 1A8735 Tissue transplanting
UUBINIS Potato dextrose peptone agar LﬁU%’ﬂMﬂL%@U%qmé Lﬂ'w%mmﬁm%’um'ﬁﬂqm%a
wsuaduuassventonuaiiiluthnduisinde Wutu 1x10° waddoRaddns 1d Tween
80 U31105 10 Tadans sawaduviuasy 1 ns Ugniilnaluwdas wudag 40 fu saund 31uiu
347 szavUgn 75x 20 WwuRes edalnaeny 35 Yundwen Ugnidfelasdneaduriuassves
Fouuailie 1 fadans iiddumiiededl 2 1nfu Ussiiunnialsandsgnide 3 &Unni Tng
fuuiuiiuanserniaite wndu Tdwvesiivifaunadnii wdes wagshdutuduiuudes
Auansenisveslsn Waziuuanusuusslunisiolsa 1-5 e 1 vanefudulsedos uag 5 10y
Tspann dunasvinisifalsnanduausuiinansonisluisiasseduausuuss Sufindoya nns
UuRa dnuare1n1s seegnantunisiialin anugulsdlunsiialse seauauauniule
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NAN15ILWALNUTIINE

nnaasdl 4.1 msusaduaewuginalwaidssdadaelsnlulvdunalug)

msUssliuiusiinadosdn fanewudud Wusgnuaufisununuuds fuguasanssd 3
uazuguATANTIA 4 321 96 Wud/aeriug delsalulmiunalnaflull 2559-2564 Tuanwlsfising
szunpadlsAaInunIunddie annsadanguseiunrudiunig fail dumuselse 50 wug liun
11 3 m1nW1 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 fiAedsszAunisinlsnsening 1.00 - 1.97 duniutiunans 41 siug/aneus leun
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 NSX151002 NSX172002 NSX172003 NSX172007 NSX172008
NSX172010 NSX172015 NSX172017 NSX172019 NSX172032 NSX172035 Nei542012
Nei582038 Nei582060 Nei581005 uay Nakhon Sawan 3 fifiadeszfunisiinlsaszwing 2.00-
2.75 wagoaukaU1unay 5 Wug/a1uWug Liun Nei9202 Takfa 4 Nei542017 DTMAL93 uaz
NSX152022 fidnadesziunaiinlsasznin 3.00-3.19 dwiugasiaaeuseuneselsa louind 3
fsziunsiialsn 4.61

nnaasdl 4.2 navasulgnaeniaialsailnuinludnalwadesdnd
nsialsainivastiilnalugauanl 2560
suzfuisdrianuemsinuniuaransnduunsinvesdenannlsnilnuilldded
filniAndulederouihsevinaudn vuwde wazdadninawdsududiderondin udnvauy
pImsiAnInMsaerendes Penicillium sp. Frilwaiadadunuuuda Swuvuudadier
Usnaaneiln tinannnisvhatevesdios Cephalosporium sp. vuilniiduledvnuudnuas
syminaada inannnisyinaneveadesn Fusarium moniliformae wanafidan fuann Tniiad
Whnthiin Wudhvarensitinainnsyhaieveadon Botryodiplodia theobromae
Fulgnuasiusiiufduiusseviniulufuefiduinnialseinuiifamgunanide
swnvdiafiwuidrihaslunsaziulgn Tnefuuan 8 nauanau alsailnuludnlnausagiug
12AE 0.48-58.6 1Wesldust utgn 29 wawniau Anlsaiiniludnlnausiagiusgiade 1.22-58.0
Wadidus Wus NSx052014 Hulsailnuintiesiignis 2 Sulgnuouieunguninu 0.48-1.22
Wosidud sesasuléun Wuguasanssd 3 ugn 3 nangren drlwayniuddulsaiiningedu
\ade 46.4-68.5 Wosidud Yulgn 1 Awnan mainlseilnuhanaslunniiug lneifnlsande 2.18-

6

21.4 Wosidud (Table 4.2.1) n1sUgndmilnasiugaruiulan 8 uag 29 nguniau msidentdiug

9
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MAnwesluilng lowd NSX052014 uay uasadssa 3 dauiudan 3 nsngiau YniugiiiUesidud
[ 1 = 1 1 Y =2 ® = £ Yy 2 H
nslulseilinuingaliesanneaendiagauaniaryas 90 Juaudaiuied 11lnalasuusunauny
wnniTulgndu Jafalsadniungindt Useneududuneuiuieddluanutn nsinlsnanad
dll [y a ! v &Y aa ¢ @ (3 a 1 4‘ & 1
Weovgniudan 1 @ druiuginlnandidesidudnisifialsaidnuiigaiieUgnasus 8

=2 14 ! < d' A a

We 1AL AURI 3 nIng1an Ll assen 4452 uawilulseasasdloUgnluioudanay

diennsanlseilnuiuenauviinvesdoanvg wudndiufduiussenineiudgnuaziugly
v s & ¢ a | A oa & . s & ¢ a A oa
Aulasidudnisiialsainiuiiinainesn Penicillium sp. Weosi@uansiinlsainiiniinain
& s & & a I A a % & o o S v =
1831 B. theobrobromae uavtlaiiudnisiialsainiiiineinsuaadudnduiasiiduled
1uuin dmsulsainiuriinanli@es Penicillium sp. Wu iledgnd1ilnaluiudgn 8
wouaay uiaziugidulsamds 1.41-39.09 Wesidud Juugn 29 wquaiau usaziugidulse
Wy 0-40.56 Wasidus udndulsndi via 2 Juugnueusisunguaiau laun NSX052014 (1.41
way 0 Wesidud) Tulgn 1 nangiau Irilwausaziugdulsaade 19.31-28.45 wWesidud Julgn
1 damay Inlnawsaziugilulsawds 3.86-11.75 Wosldud (Table 4.2.2) fufduiudszningiu
Ugnuagiuglususeauausulssdunisialsainiuiiinainies) Penicillium sp. Wugnal
FEAUAIUTURTIVBINITHALIAR LIS 2 Judgnuaasieunguniay lawn NSX052014 tneinlydl
& o 4 Ay L a s & & A = Y
Weoswhangnseiddesunlaliiu 3 wWesidudvesituiiln (AzluuauuLsIady 1.25) Julan 3
nsngIAY way 1 dmnau yniugliszauanusulssvadlsaliuandaiuniada Inelniiaesn
Maneszning 1-3 Woesidurveaiuniln

n1siinlsainuNAnaInN@esn B. theobromae wulanauduugnidaunguainy -
nsngiau linunisialsalufudgnifeudema (Table 4.2.3) n1sugndilnadudgnisieu
ngun1ay WugmIulsea lawn NSX052014 waz NSX042022 szauaugulssluntsiinlsaluus
avugliuanaeiumeada uikanssiusenitusaziudan Tnedudgn 8 nguatay- 3 nsngiay
fianugunss 1.45-2.0 Fsdadunuilunisianeiin lidu 3 Wedidud

nsialsadninitineiniswaaludedurvazdiduledaniuds wuludalneyniu
Ugn Tudgn 8 wguaiay WWulsa 0-29.1 wWesidud Tulan 29 wowaraw Uulse 0.97-35.4
Wesidud Judan 3 nsngiau Wulsa 39.9-65.3 Wesidud diuiudan 1 dmeu Wulse 1.21-
20.7 Wosidus siugniesidudnisifinlsnas lown NSX042022 Taedinnueinistnduniidntiesd
win sulanefin@ainanidie Cephalosporium sp. winausiagiilesidudnisinalsnunnumsesiu
ANUTULSIRINainlsaliiy 3 Wesiudvealln dwiudgissn 4452 fuesidudnisiinlsngs
wasilszAuauIuLs 4.05 (4-10 Wesidudvasiuiiln) (Table 4.2.4)

nsUulauvasarsiivaniasluwdatialng

dloguuinnsiadiasizimansiivainaios) wuansiwyluidud 1 wasyluddud 2 lae
Wug NSX042022 wunisuuleuvesarsiwnludaud 1 wazlutgud 2 ludsuiw 1,076 uag
1,413 lulasnSudeilansu aua1au ludaluaiulgn 3 nsngiau Wug NSX052014 wun1s
Jueauvesansiiwnluddud 1 uazylaudaul 2 ludsuia 378 uag 201 lulasnsuseilansy
muaau ludnlnadulgn 3 nsngiau wug NSX102005 7 4 Tulgn wunisuuUeuvesansitey
Tudguludgud 1 (288-3,289 lulasnuselansu) uasluigud 2 (288-3,289 lulasnuse
Alansu) Wudanssa 4452 M3 4 Tulgn wunsuwiowvesansivwyluiFuyluiaud 1 (424-1,585
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lulasnSusienlansy) uasyludiaud 2 (255-1,312 lulasnsusteilansu) suguasadssd 3 Tuduugn
29 WH¥AIAN WAy 1 ATNHIAN WUmiﬂuL"ﬁaumaqawsﬂwﬂiuﬁ%uﬂimﬁ%uﬁ 1(1,253-2,490
Lulasnsusieflansy) wagyluddud 2 (403-1,598 lulasnsusienlansy) (Table 4.2.5) wantiug
Frlwaiidulseilind Penicillium sp. as1alainuansive 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 Ausust
NSX042022 332cC 29.6 bc B 68.5b D 21.4b A
NSX052014" 0.48 a A 1.22aA 47.7aC 8.09 ab C
NSX102005 106 b A 323cC 50.5aD 190bB
Suwan 4452 58.6d D 58.0cD 529a8B 20.5b A
Nakhon Sawan 3 13.7bB 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

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 August
NSX042022 9.73 b AB 17.19 b BC 2278 bc C 541 b A
NSX052014" 1.41 a AB 0.00a A 26.21 bc C 10.13ab B
NSX102005 11.38b A 25.65¢cB 2845b B 15.16 b A
Suwan 4452 39.09 c C 40.56 d C 27.29b B 11.75ab A
Nakhon Sawan 3 13.01 b AB 1556 b B 19.31a8B 386aA

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 0.00 a A 4.83 ab A 0.00 aA
NSX102005 8.67 bc B 9.25b B 3.41 ab AB 0.00 a A
Suwan 4452 13.17cB 342 a A 1.48 ab A 0.00 a A
Nakhon Sawan 3 12.66 cB 12.03b 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 0.97.d C 41.1b A 4.92 bc B
NSX102005 4.03b C 16.4 bc B 389 b A 147bB
Suwan 4452 20.0aC 35.4aB 44.7 b A 170b D
Nakhon Sawan 3 320bC 722 cdB 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

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 August
NSX042022 <200, <200, <200 ND, ND, ND 1076, 337, 1413 ND, ND, ND
NSX052014" A = 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
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nsiialsrinivastitlnalugadant 2561
‘W‘U’e)’]ﬂ’]iwﬂﬂﬂG]LLa“ﬁ]’]LLUﬂGUUWU’eNL"UE)S’]ﬁWL‘VimIiﬂEjﬂLuﬂ@mu o3 Penicillium sp. o
31 Cephalosporium sp. Fo51 F. moni liformae 3051 B. theobromae uona1nianuidas
Aspergillus flavus wag A. Niger WWUNUDLIN
Fulgnuasiusiiufduiusssviiulufuefiduinnialseinufifamgunanide
swnviafinuidniansluusazfugn Tnefuugn 9 wguanau alsailniirludninausasiug
\ade 6.44-39.22 Wedldud Wusiiedfdudnisifnlsnesfian Téun NSX052014 dnifuganssn
4452 fiesifudniainlsauniign Judan 4 fiquiou ielsailnuinludninaudaziusiade
13.08-25.74 Wefldus Judgn 3 nsngran 10ulsailninieds 7.11-45.74 Wesidud Yuugn 1
deman Aalsailniun 0-27.43 Wedidud wug NSx052014 Wulsailnuindesdigalunniulgn
59398907 lAlA WATEISSA 3 (Table 4.2.6)
dofasanlsainuusnauriisvesdeanve wudndiufduiussenineiulgnuaziugly
fuesidudnmsinlsailnuiinendesn Penicillium sp. Wesidudmsinlsailnuhiiingn
a5 B. theobrobromae uailesidudmaiialseiiniunfiinoininudaidudndumuasiiduled
M woﬁ’ummqumﬂumiLﬁﬂiﬁﬂﬁlm,mﬁl,ﬁmmm,%am Penicillium sp. B. theobrobromae Wa¥
sgiuanuguusstunnialsaiinunfiudedtedvnuasiidledon dusulseinuiniifnnnide
51 Penicillium sp. %u \flaugndilnaluiudgn 9 wquntau wiaziusifulsaads 2.65-29.02
Wosidud WugiiAnlsasiilutuugnil Ao NSX052014 wag NSX042022 Fugn 4 fiqureu F1ilna
wrazstugifulsads 1.87-19.58 wWesidud Julgn 3 nsngau Inlnaudaziusiiulsaade
2.69-30.19 Wosldud ulgn 1 Fsnau Pralwausaziugifulsands 0-22.51 Weslud Wudd
Hulsamdsaadu NSX052014 (Table 4.2.7) sefuausuusdlunmsifalsailnuiiiinanides
Penicillium sp. Wuggrssn 4452 fufiiingnyhansunnniniugdu uddsdiodnlainnn wielifu 3
Wosidudvasiiuiiln naiAalsalinuinfiiinainides B. theobrobromae nuluiiuguasanssd 3
Tutudgn 9 nquaneu 4 fquiy wag 1 nsnAN 1AB 9.68 3.75 uay 5.62 Weslfud awddu
fitus NSX042022 wuluiutgn 9 wamanau Wity Wus NSX102005 wulselutuugn 4 fquisu 3
NINQIAN way 1 A9AN Lade 6.43 4.58 uay 1.87 mua1fu (Table 4.2.8) lngwugiidulsni
syiuALTULTIABUTa TazuuusERunTITULSIYeISIAnTsalsEs 2
Suvgnuazstuslufiujdniussenietusionsiinlsailnuiiifnensiwdaduiadvnuay

;%4

= a <3 =] 1 ! [y v ¢ [y [d
duledv1anwan LLG]&JWJ’]?,JLLG]ﬂ@?ﬂ‘i%%’]?ﬂﬁﬂﬂ@ﬂuazwuq Iﬂ‘&J’J‘u‘UQﬂ 3 ARIAEARIGEN Wulsaun

=)}

flgn 22.52 Wesiud sesaunliun Yulgn ¢ fiquisy wag 9 wauanau Wulse 14.42 uay 13.08
Woesidud mud1du fudgn 1 dman Wulsadifign 9.87 wWesidud Tusuiug wuin
NSX052014 wag uasansse 3 Wulsation 5.31 waz 9.33 Wosiius auawiu (Table 4.2.9) il
wugidulsadszduausuusedoudedii Saguuuseduanusuussweanisiialsalifa 2
wona Nl dawunisszuravedisailnuminaindes A. flavus wag A. niger WANUAOUT19AN
0.19 waz 0.02 Wosldus audny
mimﬂiﬁﬂﬂmuﬂum'ﬂwmLamammmmmmmssvqumﬂaﬂﬂ 2560 waz U 2561 Loy
wudluguant 2560 s 4 Juugn m’ﬂwmlmwimmumuswmLLmﬂaﬂ%ummummmmm

Jafiwesidudnisiinlsailiniingandi
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nsUuidouvasssivanidesluwdadialne

asranuasiunlutdud 1 wazyluddud 2 Tuwdadilne Ineiug NSX042022 dn1s
Juitouvosansivyluddud 1 wasnluddud 2 luvsunm 1,108 wae 533 lulasnfusiodlansy
pudy ludnlnefuugn 4 fiquieu Tutudgn 3 nsngreu nsaamuluuianm 390 wag fnin
200 lulasniudelandy amddu fug NSX052014 wunstuitouvesarsfivnluidud 1
U3 430 TulasnsusioRlansy Tudmlnaduugn 9 wosaan waswun1suuteuvesansiiumly
985 1 wazyluddud 2 Usnas 1,324 wag 415 lailasnusedlaniu suandu Tudnlnafiugn 4
figuney fug NSX102005 nunisUuitouvesansfivluddud 1 wagyluddud 2 Usunm 2,304
way 477 lalasniustenlansu suddu Tutuugn 9 nquniau Wug gassn 4452 wunisuuieu
vosasiwWludgul 1 wasyluldud 2 Ysunw 3,156 waz 695 lulasniusenlansy audwiu lu
fuugn 9 wqunteu Wusuasatssd 3 nunsvuteuvesarsfivyluddud 1 uasnluddud 2
U3una 845 uag 210 lulasnsuseilansu anuadu Tutudan 9 waunieu (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 c A 38.89 cd A 1894 c A
NSX052014" 6.44 a AB 13.08 a B 7.11 a AB 0aA
NSX102005 2196 b A 22.22 bc A 32.02cB 16.99 bc A
Suwan 4452 39.22cB 2574 c A 4574 d B 27.43 d A
Nakhon Sawan 3 15.29 b AB 15.18 ab AB 19.37b 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

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 August
NSX042022 265aA 10.83 b BC 16.04 c B 7.79 b AB
NSX052014" 375ab A 1.87aA 269aA 0aA
NSX102005 19.50 c AB 16.98 cd A 2545d8B 1411 cA
Suwan 4452 29.02d8B 19.58 d A 34.19e8B 2251dA
Nakhon Sawan 3 9.08 b A 11.84 bc A 9.76 b A 839 b 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 0OaA 0aA 0aA
NSX052014" 0aA 0aA 0aA 0aA
NSX102005 0aA 6.43 b C 4.58 b AB 1.87 a AB
Suwan 4452 0aA 0aA 0aA 0aA
Nakhon Sawan 3 9.68 b C 375b8B 562bB 0OaA

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 c
Nakhon Sawan 3 8.30 8.30 15.41 5.31 9.33 ab
mean (planting date) 13.08 b 14.42 b 2252 c 9.87a

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)
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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

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 August
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
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o 2 o . a ' v A o o«
n1IMAaRW 4.3 Havasagungran1siialsainn ludlnatesdng
nsialsainivasttlnanugnludl 2560
2 o v A |av o &1 w v s & & a | A &
ggiuifgagiugiujduiussedulusulesiduinisiinlsatlniuindanmnunanie
a A =3 = Y [ ¥ v ¢ & 1 & N [ A d‘
swnelladny MsiiuifeIadieenty 5-15 Ju alwanniugidulsaiinuiigadu Weiuiedn
91gmuALUziaudLAuNE A UNEIa1T1 10 Ju ndsauuzdl Tesidudnisiinlsaraudieei
lusifug NSX052014 (0.24-5.67) Uz UATEITIA 3 (6.31-21.77) (Table 4.3.1)
2 A U s Ay o fu 1 - a I A a & & A
91giuNgInasRugiufduiusdunailesidudnisiinalsainuiniinenswanduiing
U173 NN Cephalosporium sp. wag Fusarium moniliformae wagseiuaAILuLIly
a [ = N LY ¥ v § @ ' X = a = LY
nsifialsa Msiuifgiatiesnty 5-15 Ju PralwanniugilulsainiingudieiSeuliisuiu
< a d‘ (3 o d‘ < d‘ v 6 =] § (3 a
nsuNgINagmuAwuzl Tonen1siufemnseey lagiug NSX052014 wWesidudnisiin
15 0-4.28 Wasidud FaanImniug Wug NSX102005 wazuasadssd 3 Wulsaszauliunans
Tuvagiug NSX042022 uazaissa 4452 filesidudnisilulsngs (Table 4.3.2) Wofiansan
sEauAUTULITtunIAalsa Wug NSX052014 Ludulsadlawiutieaiiony 100-105 Ju (R
Awugihaufunuifenfuiesati 5 fu ndsduuzid) wasdefiuifieatisenly 110-115 u d
FZAUANFULTIVRILIAAT UaAseINIsNnTndunivuwaatostn Wugniive siludnisiinlsngs
NSX042022 uaggssad 4452 HszAunnnuguuse kifesedu 2 Gamunedaisuaghifionnsusing
g NSX042022 NSX102005 wazuasadssd 3 aunsanuiiedadilifuiasiiesidudnisin
15maa Lummﬂiumummsumwmmﬁmmisﬂﬂaumam mLmlmmmmmmumﬂsmgmmsuaa
10 udmsinisanauiulasfuinvoghannzauiiedostumaialsauarasfivainidon
ogifiuiisanasiusiufduiudfudoofifudninfnlsadnuiftiaainidos
Penicillium sp. wazszauauguwsitunisiinlse nsinuieatiesnly 5-15 Ju 4rilwayniiug
< 1 £ A = = 1Y =3 a = ° o A =3 A
JulseilnuigaiudlenSeuidisuiunsiiuinginengaudiuugi Nengnsiiuifemnssey g
g NSX052014 fesidusinisiialsaiaie 0.24-20.8 Wesidud Jandmniug arsiuiied
91gAUALUEEIIUE1810 U naIRILLzn (100-110 T) Wuguasadssa 3 Waufeiniy
Auuzid fieny 120 Jwlulsasn 1.74 Wesidud daiuiieafiongndsdwuzdy 5-15 Tu il
Wesiwudnisiinlsataie 10.21-12.90 wWesidus Wug NSX102005 waz NSX042022 Adstiuiiedil
91gmuAUYzI 120 Ju Wlosanesidudnisiinliacii 4.24 way 3.28 1UoSTUG MUAIRU
(Table 4.3.3) aug?WugaIss 4452 Aasiiuiieadiognun ldadsiiuifeadl esaind
Wesiwudilulsngadu dnlwadesdndnug NSX042022 NSX052014 NSX102005 UagumsaIssa
3 fszauanusunsslunsfialsainuiiiiinainiest Penicillium sp. lusgaulduanionnisauda
LangeIN1sieLn Bnviu @isse 4452 WWulsaliiiu 3 Wesidudvesiiuiiln
2 A v fA aw W fw 1 s & a A a &
prgiuifenagiuiivduiiusiuneosiGudnisiinlsalniuifinainiyest B.
theobromae wazsziumuguLsslunisiinlsa Wug NSX042022 Lidialsalunneenisiiuiien
g NSX052014 Wiialsadlaiiuifeiamudiuwugii Weouifeiaidt 5-15 1u dnsinlsa 1.41-
3.42 Wosigus Wug NSX102005 LiAnlsafiongiuiiganuisuzdiauiaiuiedadi 5-15 u
WuSEII90 4452 UAzUATAISIA 3 LARALIAYINNENISNUAEY 1.41-8.26 uaz 8.05-10.96 Wosidud
(Table 4.3.4) pnuaddiv Tnlnaiugilulsedissiuanusuussiaudabifiudaiidulse
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nsuudeuvesansivannidesluindatniing

asanua s lutdud 1 wazyluddud 2 Tuwdadilne Ineiug NSX042022 dn1s
Juilouvesansivyluddud 1 uaswluddud 2 luudunm 392 uag 222 lulasniudedlaniy
Amdy Lanngidleliuifeaandi 5 Yu Wug NSX052014 lifiwdauaziinfiuaniennisislaifing
AUFI9E198N 599 WG NSX102005 wuansiwnludaud 1 waeluddud 2 Tuwde Ysua 722
waz 404 Wartuiieafiorgnudiuugii uenanimsranuluiina 934 way 327 lalasnusie
Alan3u sudisy eifuifeaddn 5 fu vdsduusi Wuggassa 4452 nsanuNsUIeues
asfiunluddud 1 waesyluddud 2 Tuwdn Usinw 845 uay 568 lulasnudedlansy weiiv
Aenandn 5 5u ndsduuzih wagnuasuyluddud 1 Tuwdna Y 708 llasnsusedlaniu
deiuifeandn 15 Tundsiiuugin (Table 4.3.5) waadnlnadidulsaiina Penicillium sp.
m33alinuan iy 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 2285b A 5528 c B 58.96 d C 63.21cD
NSX052014" 0.24 a A 1.96.a A 567 aB 21.79b C
NSX102005 598aA 2558 b B 4377 c C 5257cD
Suwan 4452 49.05c A 77.45d C 7384 eB 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

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" 0.00a A 0.00a A 1433 A 4.28 a A
NSX102005 881bA 18.25b B 15.43 b AB 20.27 b
Suwan 4452 2213 cA 30.98 c B 31.59c8B 39.12cB
Nakhon Sawan 3 7.84b A 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
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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
8 date recommended  recommended recommended
date date date

NSX042022 3.28aA 10.40 ab B 2738 b C 38.70b D
NSX052014" 0.24aA 1.22aA 5.18a8B 20.80a C
NSX102005 4.24 a A 18.48b B 39.77 cC 49.37b D
Suwan 4452 4713 b A 7153 cB 7299 d B 86.82 c C
Nakhon Sawan 3 1.74a A 10.21 ab B 1290 aB 10.61aB

CV. (%) (harvesting date) = 35.1, C.V. (%) (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

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
8 date recommended recommended recommended
date date date

NSX042022 0.00a A 0.00a A 0.00a A 0.00a A
NSX052014" 0.00a A 3.42 ab A 141 ab A 1.43a A
NSX102005 285aA 283 ab A 7.89 cd B 0.00a A
Suwan 4452 141 aA 2.05ab A 4.99 bc AB 826 b B
Nakhon Sawan 3 9.29 b AB 548b 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
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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 Z y 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

nsialsainitvastialnanugnludl 2561
= a 'y} A av U &1 W Y] ¢ 2 & a | Aa
91giufgIwaziug iy jduiusdenuluiulesidudnisinlsailiniuindannunain
Was19nwdafiny LATAUWANAIININERRTENI901EMSAUINEILATUANAINTZRINUG N15LAY
Aeafiongaudsuzimaziivat 5 Ju drlumdulsailniun 20.38-25.39 wWasidud n1siiu
Aerandieenty 10-15 Tu dlnadulsailniin 48.85-49.68 Wesidus wugnilulsas laun
UATAITIA 3 Tilasidudnisiin 21.55 Wosidud (Table 4.3.6)
2 o ) A | av o o 1 ¢ & € a | A a 2 & o
agiiuieuaziiuslufiujduiusdusecesidudnisialsai niiniineinswanduleg
P77 LwiﬁmmmemmqaﬁaiwdwmqmitﬁmﬁmLLazLLmﬂﬁiNiwdwﬁuﬁ: mitﬁmﬁmﬁmqm’m
Auzazifivati 5 Yu 9 lnedulsainuiifiiniinisiuanda 10- 15 Ju lnewialsa 19.70-
24.87 Woasidud nistAudgaatiaanty 10-15 Yu 9 lnwadulsainii 36.17-39.18 Wasidud
Wugndulses Town uasanssd 3 Iwesidudnisin 18.03 wWesidud ugiidulsasosasunlaun
NSX052014 1ulsa 27.35 wWesifud Wugiilulsauniianlaun ai55a 4452 (Table 4.3.7) &
AugusdtunIsialsn Wwae 1.16-1.89 wunedadulsadnteslifia 1 Wesidusdvasiiuniln
I = v fa | awv o &w ' ¢ & & a I A a &
argiiuietuasiugiujduiusiudaofidudnisiinlsainiuniifinainiyes,
Penicillium sp. wazszauauguLsiiunisiinlse n1siiuiedatiesnty 5-15 1w 419lnaung
1y & 2 1 é{ d" a a % @ a" al' o ) 1 1y 4
wugilulsaflnuingsulaSsuisuiunsiiuifeinieneaudiuugil wu Wugaissu 4452
NSX052014 wag NSX102005 dralwadidulsainiundszdumnugunseen isanseinisautiaiy
lsradeliniu 3 WesWudvesituiiln weannisifindiosn Penicillium sp. Tuiln msivdeanien
muAtuzirluiudaissa 4452 druiudiimde unealanunengniudiuusiiuaznay
ALY 5 JU (Table 4.3.8)
@ d' v 6 a o v & 1 & @ I3 a 1 c{' a dy
prgiiuiganasusiujdunusiuseesidudnisiialsalniinfiinainiyesi B.
theobrobromae n1stAnlsATuagiuiug nsiiuielatieenty 5-15 Ju Tuiug NSX102005

wag ga35a 4452 vinbidulsatlnuhgaudlsiUioudisudunsiiuifeanengaudiwuegll wWug
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uAsaNTIA 3 \Anlsagandmniiuglunnengminiuifes 6.43-11.28 Wesidud lifiesunnsieiy
msadalusuauguLsslunmsAalsalunnifusuaznneignisifiuiies (Table 4.3.9)

madalsaiiniiludminadssdniudarorgiiuiedauiuusseningugnd 2560
wag 9 2561 Taanuinlunguand 2560 41lnaldSudiunanisunudausugnoudafuiie
11nn71 JawWesidudnsiinlsaiiniigenda

nsuuideuvasansivannidasluidatnilng

prramuarsiuyluddud 1 waeyluddud 2 luwde Taowug NSX042022 eifiuiAeaniu
g1 wunsueuvesansiuylufdud 1 luviiw 570 lilasniudedlanty Weoifuifead
10 Yuvdaduurih wunmstuteuvesasfivyludfud 1 uasslufdud 2 Tuiun 817 way 388
lulasn3useAlansy auddu siug NSX052014 latfuiiendl 5 Sumdadiuugii wunsUuten
vosansiwilaildud 1 uasyluiidud 2 luianw 9,090 uaw 4,128 lulasnSusedlansy auddu
ezmaafm‘wﬂwuﬁLLav'ﬂﬂmamﬁmumm idlesannneumaifiuifendiluanyiliudenvuilnuazln
mmumﬂmuwmm%ammuaswmiww whnefidudmsiialsaagliginitengfiuifendu wius
d1330u 4452 SoAuiiearin 10-15 fu Wumi‘duLﬂaumiwwﬁmmjquu Windiaud 1 uazily
B30T 2 Tuusunas 3,093 way 867 lulasnsumenlansy (Table 4.3.10) %mslﬁmﬁ'mﬁmqmu
Fuuzilnsangiionaifsddunndoidewuazasiinsanautundaiuifssegamunzan
detlostunisuudiouanansfiveiindunsiuing

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 31.81b
NSX102005 26.61 25.96 58.98 48.08 3991b
Suwan 4452 32.69 29.17 66.35 70.51 49.68 c
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



125

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 ~ M€a" ®)
(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

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 a B 449 a A
NSX052014" 288aA 5.45 ab A 14.74 a B 18.27 cd C
NSX102005 7.69a A 513 ab A 37.82bC 14.10 ab B
Suwan 4452 8.98aA 12.18 b B 4552 b D 23.40d C
Nakhon Sawan 3 6.09 a B 1.92a A 14.75aD 897 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
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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 1.75 a
NSX052014" 0.00 0.00 5.65 7.03 317 a
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

variet recommended 5 days after 10 days after 15 days after
Y 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

Y = recommended harvesting date is 100 days after planting

ND = Not detected

nsnaesdl 4.4 msUssifiuanudumuvesininaiednidenisidvinasvesusuanzdd
Gud1lne (Ostrinia furnacalis Guenee)

nsdnunszduauiunIuresinadedaiienisidvihatsveanusuiazddy
1ilng szezn1sasyiulaniediiu luanmiSeunaass U 2560-2564 Tngldiilnaiuggnuay
AeRUTW agRugaeiu wasiugnI1sA1 593 112 Wug/anenusg anlaseansusudsaiuginilnm

Heednd audideiivlsunsaissd nud ssdvanudemeniduvestininadesdniudasiugey
lugas 4.8 - 8.3 Anudemenidluade 6.5 duunszaurnudunulidu 3 nqu dall g
AU 1 @neiug Ae Nei582002 iuniuyiunas 81 Wus/aeiug waziusoauus 30 Wug/

maﬁui (Table 4.4.1)
NANISA1579N1558UNNVBINUBULAZA 1A UT N InaTuan1wls T 2560-2564 1SUNUNS
szundletilnadesdndeny 40 Ju szeznausennen e 98 Wesiwudvesiuginalnnbesdnd

6 1 Y

Y

EN

o

[

Mmhumagey Ihatefiiinanvueuaizaduiade 0.27 gseau fuwdiianudemeniduain
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nsidhangvesueuazdvuluanmBeunnassazeglussiuiineutiasunss esiniing
Uaegrusularzaidutiinanaslugendlnalaenss dwwaliiinnisitanelulussegnns
Wiydulavnsdduaaudann wiluan wlsdunisseuinnusssuwid nun1sszutnAeutias
Tul 2560-2562 wazd 2564 figvhaneiade 0.27 ey AnNsdrsITlul 2563 limugrhateves
uauzadud I naluaninls wansliiuinuSunamsunsseuinvesuauazasuluanils
filaidesesuivinliAneaudemesenandn nanfeiisvhatetiesndn 3-6 ganzdesu (o3ys way
5, 2534)

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 - 8.37 Neid12001 Neid11016 Neid62013 (Takfa7) Nei502007 Nei502010
Nei502015 Neid52006 (Takfad) Neid52009 (Takfa5) Neid52008
(Takfal) Neid52015 (Takfa3) Kid8 Ki60 DTMA-192
CTS011074/P31CA4S5B-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
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naaasil 4.5 msussdliuaeRugialnadesdnidelsadunifiinanidouuaiiGe Erwinia
chrysanthemi pv. zeae

naUsziduiuginlnadesdn faneiusud uazdninadosdnignuaufisununuuds
1w 39 Fud/aeiug selsaduinAnanieuunaiie Tull 2562-2564 Tuanmiidinisugnide
wui msUgnidevinlidnlnadesdaiynitusuansonisvedise fdwiuldosesdduiidedo
1 1ade 3.42 Udes uazileduiuduinisiAalsanui fiedidudfuinisifnlsasewing 51.95-
82.89 e 68.33 Wedldud dneglusziusoune lneiwusiivesidudsviinninlsaing 60
Wedidud (Funvdeswasdiduiidadouniniuiiiag wis 2.76 Udeq) $1uru 3 wug éud
NSX152032 NSX152027 wag NSX152006 stugifivesiduddviinininlsngenin 60 wesidus 1
éfﬂﬁ 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 ann#l1 4
mnih 5 a1ndi 7 waz mndh 1 dnlneddulsesilfadunin wndn duiluansenisvedsates
pnsnsuen Tuuis rdunisuendsududtina ufiaglivngy wifilidninaudnou
e msUssdulsadunhfiieanidonuaiiisanduanuit wugdnlnaeglussdusous e
gouLauN (Ahamad et al., 2015)
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Abstracts

Seed production techniques were specific to each of hybrid and need to be
studied before release new hybrid in order to obtain the seed producing technology
transfer to farmer. In 2016-2021, the experiments of optimum female to male row ratio,
planting interval of parental inbred lines of promising hybrid NSX042022 and NSX052014
and the cyantraniliprole seed treatment were conducted at Nakhon Sawan Field Crops
Research Center.

According to the results, 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, until the whole planting area covered. In one rai using 3 kg seed of
female and one kg for male line with row spacing of 65-75 cm and 15- 20 cm between
plant. Planting-date regime 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 yield.

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. Storage period of
treated seed of Nakhon Sawan 5 was 2 months, Takfa 4 was 4 months, Takfa 1 Nakhon

Sawan 3 and Nakhon Sawan 4 were 8 months and Takfa 7 can be stored for 12 months.

UNin
fa v A

AuILNYLIUATAITIA AndunTIdeRawiugtnlnabsdndgnuaununiuuas ule

v 6 v 6

Tlnaldesdn dgnrauiugaau NSX042022 wag NSX052014 Felvinanangs uazilninuaiuniuy

Y 9
o w ¥

Tsamalufiddnyuestnalue @@iand uazaniz, 2560) laualiuiugiusesensuivnmaineaslu
U 2562 \Uumadenliinunsnslaldwugd nandngs numuuds wagduniulse Tunszuiuns
wAmdmiugdnlnaiosdn fgnuay fnsugnaneiusuivieuazaneusuiudluanmaiununis
NeuLnas Yhnazane (2548) ladnwinaianisudnudad1nlnngnnauiuguasaissd 2 wuii
mMsUgndasumaefusuiiugusininii 1 demewuduiiugvioniniin 2 fvsnzau Ao 4:1 19y
Snarifliinandngean drudninadednignuauiuiuasanssd 3 wui Snsuntaeiusuiiug
uidoaneWuwusuviiudnoflvaunzay fe 4:1 (Koshawatana et al., 2010) io3n5ius
NSX042022 uag NSX052014 hilustuslval fenszuiumandnudaiugdninadodnignuauus
agiussnduegifiasdosdnuitomaluladnimaslimusaniudasiug daudnnsfn
SnsunrUgnans uazszernalunmsUgnanetuduinewsifunyan feiliielwlduandn aunin
wiinitusiia dmsufuteysatuayumandaudaiuidninaiedn iufvurenaivins
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Nns Jsazannsniyameluladnmsndawdaiudimeunslituinunsns nuinuasns avnsal
Mainus uedUsznaumslugsiaruanauazauIngon ileliannsonanudniugdinlna
Aoadnfgnaaufunadenliinunansldliiugia nandngs dadunmsvesranuidovesnsy
Fmanensgnaudminednlulduselesilunaning

521U8UIsN1539Y

Ransadduingnsudariug Uszneuse 3 msvaass Inefiussidiuiidesnisinmuludy
waluladnswdawdaiugdninadosdnignuaniusfidununiuuda wuslnl Womdnsiunn
Uanuazinaigndnlnaidesdn faeiuuinowasanewusuriuifmnanlunswdaiudaiug
Frlnedsadn fgnuauitusieu NSX052014 wag NSX042022 waznisihanslowounsidalnsa
wldnsagnudniuidninadosdnidmivieafuaudeneinnisihaisvesmueunsey
Fnlnaanggn nefnyinavesansidnermuneniazauudusadeotuldagnudafiongnisifu
RIICAL NG

anuilarszazaA Ly

wUaamnnaediaviosl AN Audideiivliunsaissd dnnepni Sminuasadsse
5rEElIaALiduNNT AaNAL 2558 - iu1eu 2561

BN1sANluNg
5.1 mafnwunaluladnsudamdaiusinalnadssdaignuauiugisy

5.1.1 Anwdnsuaitgnilnadssdndaeiusuineuazamenusuiusiluniman
waanugdlnagnuaunugaiau NSX052014 waz NSX042022 andunislul 2559 wazd
2561

NUHUNIINAFDILUY Randomize Complete Block 31U 4 sgw i 4 nssuisiudeen
wonaeugkisoa e ugine laun §n3uadui : §n3madme (4:1) Sn3wadul : §n3mad
W (4:2) BNTWOLY : INTIQIND (6:1) UazdnTaIud : FnTWaNe (6:2) U N1SNEANITHER
AUz lnagnuaunugRaug NSX052014 Tdaneiugui Neid62013 1uiugusl uazaieug
Wi Neid52009 tWusiuge n1sndnuianugdlnagnuaniugiiiy NSX042022 Tdaneiugui
mndl1 1 1 Juiugual uazaneiugui Neid52006 [Huiugie

wiazuUasges Ugnaneiuguiwdaduivaieiuguiivie Tdssesdan 0.65x0.15 wms 1 s
sevau Ugnaneiuguiiuiaduneniunssads Ygnseilestu s 3 ya Tuusiazudasdesasiiu
syuging ileUgninainedendiuau 4 o WelestumsUuaresunasvesaeiiuduieluusias
nN35u35

1. Ugndmlneissdnianeiuduiin 4 uon doaewusuine 1 un Auflulasdos 64.48
A1319UAT (10.40%6.20 LUAT)

2. Ugndmilnaideadnianewusuiud 4 un1 deanewusuitve 2 un fuiluUasdes 80.60
A1319UAT (13.00%6.20 LUAT)

3. Ugndmilwaidssderfaneuduiiug 6 wna deaneiusuiive 1 wn fufluUasdes 88.66
MIINNAT (14.30%6.20 LUAT)
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4. Ugndnlwaidesdnianeiusuiiual 6 un deanewuduiive 2 und Huflulasges 104.78
A1319UMT (16.90%6.20 LIA3)

5.1.2 Anwaagndnnaidssdafarsiuguinouazaeuguiuailunisudamin
Nugtlnagnuasiug NSX052014 antlunislul 2560

TUHUNITNARBILUY Randomize complete block 311U 4 91 4 N335 ldun 1. Ugn
Frilnaagiuguill wagensouiu 2. Ugninilne aneiuduriudneu 2 Tu 3. Ygndnilwaany
Wugwwiney 4 Ju 4. Ygndilweaneiudurinensy 2 Tu wae 5. Ugninlneaeiuguyinenou
4 Ju Inwaneiugui Neid62013 1Huiugual uay aeiuduv Neid52009 (Juitugne

lngUgnaneiugunansiuaiui : snsiundne (4:1) sseugn 0.65x15 1UAT 1 Audengy
Tnousazulasgenaziiuszoging wlevhnisugninainedendiuau 4 ua Wedssiunmsuuazess
INATVDIANRUGUVIVE

FBnsufoAgua Tateind 15-15-15 §ms1 50 Alanfuselinouvgn wazilodudialne
o1gUszanal 21 -30 Ju lddeindl 21-0-0 $ms1 30 Alanfusiels nieusihiunaulau uagileny 40
Fuldeiadl 46-0-0 801 10 Alanusiels ntfunentenondrfuesiuntnonluseazeounas Ta
nendananyniuauvaAUszam 10-14 Su daduaeiudrefmdraumnas Sufindoyadnuas
msasyiule Ao anugs Jusenaendy wazTusenlvudau uiienandniengUstanm 100-
120 fu vieenafuiisnditu eiltusgfuanmuasiu wazan muinden dufindeyaludiu
AMANVBINANARNAATUG

5.2 msAnwszezaUgndalnadesdnfmeRuduinouazudluntsnaudaiustnilng
\Feedin TgnuaNus ALy NSX042022

A UNITNABBIUY Randomized complete block (RCB) 411U 4 1 5 n5933% Idun
1. Ugntilnaaneiiuguiiui wagwenseuiu 2. Yandnilneaneiuguniwineu 2 Ju 3. Ygndrilna
aneiugwinaneu 4 Ju 4. Ygndnlnamesiugunineneu 2 Ju 5. Ygndnilnameiugurineneu 4
Ju Taneiudui annil 11 Juiugual wazaneiugui Neid52006 Wuiugwe

Ugnanesiuguriui 4 uod aduivaneiuguiivio 1 uad ssezdgn 0.65x0.15 AT 1 fAuse
vau Tuiuuasdos 62.40 ms1auns uiazuasdesugniniinedousiuiu 4 um iletesiu
nsUuarpaunastasaeiuiueluusaznssuds Ugninlnadesdfaeiuguiul uavaneus
wiwesEzIamunssIsAimun ladeiadl 15-15-15 $ms1 50 Alan3usiels wiewdgn wazwu
ansindntuiia ozaneans Sne 300 FTsols vdwgnuairAudinudu Wetnilneeny 14 Su oou
wenmde 1 dusengu Wetdnlnmey 21 Yulddeiadl 21-0-0 §ns1 30 Alaniudels wienvihgu
nauleu fleng 40 u 19{enndl 46-0-0 831 10 Alandustels iiuiieadnlnaiienty 110 $u Wui
Auifen 15.60 psans

muAuNIHaLNasiagnsnentenendagvesiulineulussazeen asyniuseilesly
e 10 Yu aniuldesliinswaunas ieduaeiuguiiugionty 90 Yu Suinisiaduiia

Juiindeya dnwarn1sasayiuls Augs Jusenaendigluuadaeiugurine wagiueen
ywesanosiugual \iuiRenandniiony 110 Tu Teyanunmvoaudaiug annusen Auudss
LAZIUIANAATUG
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5.3 navasarslenaunniidinsadennuenuazaruudusvonndanusdninaiodnd

2IMHUNITNAABILUY Randomized complete block $1uau 4 91 31 7 n35uis aun
dasvesanslenounsiainga (20% oad) Aldaaniudniius 6 §asn leun 10 12 14 16 18 uaz
20 faddasdewan 1 Alansu LLavﬂiiufﬁ%‘mUﬂmﬁiﬁﬂaﬂLmﬁm

tudniusirlnadesdng wuin 18/64 fh 1w 1 Alandusiodn agndeanstlaaiy
Mdauuas mﬂuumsﬁ]Lmamwuﬁaﬂuﬂivaauwmamﬂmu AudnuBluresdildldimuaugaumgd
warArlusEBzaINTINE Wonsuengnisiuinu veaouamnmwdsiugasiinves
ISTA (2004) waz Yaan (2538) duwidniuguosndasnsaisumeaeulssavsamuesasiilingn
widelunistostufdavuounseidnlnamegn Tasugninnalunszansd ag 4 du vih 3 41 e
falnneny 7 Yu vdesvuauisdl 2 $1uru 5 ey aduluseninlng Ussiiusessihanedly
Sufinfoya gumgluazarudy vuvhnimeaes Weddudnrusen auudusivosdaiug
lnedBnsissonguaniug anvazdund seauaudemenisly

Nan15398azanusiena (Results and Discussion)

5.1 msAnwunalulagnisuanudanugdialnabesdn dgnuaunugau
[ [V 4 v ] LY Y a < v Y dy o ¢

5.1.1 dnsualugnaenuguiuiseenuguinalun1snanwaaiugd1 lnaaesdn g
ANKEN NSX052014 (UATEITIA 5)
HAKNARN HNYAZVIINNISINGYAT EZAMANINAANLS

nnenswIUgnuesaeiusuineazul Wnandnudaiugaels liunnasiuneeda tned
NANARIAARE 159 — 176 Alansusals uanaNRFIliTAIULANANNAUNINERR TUATY AILTUTD
Wan o iuied Fedlan 25.37-26.54 Wesidud wWesi@udnewng 75.95-81.27 wWasiiud Anugwiu

[y & v 1 v Y] & 27 Y] I3 Y v & 1 a
aneiuguIL 1.56-1.56 AT WABANEINUAERUTUYING 1.63-1.68 AT anewuguyiiugnadiny
aanaeudiudu JulunuaudAndlunsluseazesanas lnvazesanasanunsanszaglulas
favisutas Tenanisuaungs waznshndediinnninduaeiuguinugweilifiandnanewuguinug
w0 Fueenivy lunuauuandanaiivesiveanivuvessuaenuguyiusuilunndnsuen
Ugn Imimwiazé’mwLLmUQﬂﬁmqi’uaaﬂ"quwiﬁU 56 U daumqi’uaaﬂﬂaﬂ&hﬂ TPNUWANAIAU
aaa toe Snwe 4:2 iiusenmendfi5ifian Ao 59 Tu
dfl’ < < a = | [y} [} | a P a

ANNFUYeNdn o YT ldanuuandsiuludnsuaivandieg nedeegin 25.37-

26.56 Wasidud Wesdusnzinig 8n3uad 4:2 Wilesidudnenizaada 81.27 wWesidusd uslud
1 aa v (Y] d' (% v < 'y} I 1 ¢ @ I3

AMUUANA NN NADFNUDATIAIUGNDU (Table 5.1.1) NaIUTUUTIENINLAANUT WU LUDILTUR
Ausen lddanuuandaiunsadflunndnsuaivgn wagluvuaudaynuuin lngesigud
AINUNONTIA10E5EWINE 93-99Ua5idus AMULTIWBANEAITLS NHIINLsIegAATUEN U
Lifdanuuanansiunisadfvesninusenvesudaiuguuindis o lngwanvuin 16/64 99 i
Wosduian11190n 90-94 Wasidud wuln 18/64 waz 20/64 17 Tlasidudniugan 97-99 way
97-98 Wosidud aud1diu (Table 5.1.2) wandliiiuindilnadesdnignuan NSX052014 §
ANLLDIISIFIMAINTUSUUTIN LGS
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Table 5.1.1 Seed yield, seed moisture content at harvesting and % shelling of NSX052014
hybrid seed production, 2016

Fermale : male ratio Seed yield (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. (%) 7 22.18 4.2 7.33

ns : non significant difference

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

V. (%) 1.97 1.76 0.80 4.57 2.43 1.26

ns : non significant difference

5.1.2 Anwaagndialnaidssdafanswuguinouazaewusuinailunisndamin
Wugtlnagnuasug NSX052014 (UATHITIA 5)

HAKER SNYAILNINIIINGAT LALAMATNNAANUG

msUgninlwaaeiuguiiugvionou 4 u nananmansiusiadegaiian Ae 571 Alansu
siols Gaumnssegreddoddameadfsunssuistu ¢ wWesdudiarmtuuandesiudnameg i
AauenAfunsadAtunnnsmAs newosiduimautuiireglud 31.30-32.93 wWesidus uay
Wesiusnzimeiireglugaa 79.50-81.75 wWesiiud (Table 5.1.3)

WAIUFUUTIENMLAATLS WUT1 AINNIENEATAINLTILLTIUBLLAATUG Ldiaauuaneig
yaadilunnnsssis Taswdnuuin 16/64 18/64 uaz 20/64 i Sarmsenagflurasiesas 97-100
dmuamuudausmenudandannssorgudniug wul wlavun 16/64 18/64 uay 20/64 i
fiauseneglugisdesar 93-95 (Table 5.1.4) vuawaniug n1sugniilneaneiuguiiugne
rou 4 Yu Thadavun 20/64 §1 annninnssuisay q ededlteddn TneAndu 43.30 Wesiius
(Table 5.1.5)

g fumiedienugevesdiuganitaugaesiul uasilofiansanluusisyes Suugn nui
Lifianuunnsineiulumnnssyds 1neaugeuesiuneaysening 1.66-1.79 lns AINEUeIR UL
9g38Wing 1.35-1.48 1in3 Fednwazdunediniwgsninduul Wudnvagid osninasiag
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Tomalanszagluglmumessunlilueged ongiusenaendivessdiu aeiuguinugnetazeny
Fueenlnuvesmeiuguiw liflanuuwandniunaifvesdiuiniuesnnendiveswuaeiugu
Wudne wazeng Juseninuvesaeiugwiiuswl Tngegiusennendivesiuaeiuguvinusnond
Tue33 60 - 62 Fu 918 TusenlruAULIvasEEUGWIRUSWIAD 55-56 Tu

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 3293 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
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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 4.6a 24.5 a 50.1 a 20.7 bc
Planting female 2 days earlier 49 a 27.7 a 50.4 a 170 c
Planting female 4 days earlier 59a 29.5 a 489 a 158 ¢
Planting male 2 days earlier 3.8 ab 219 a 48.0 a 26.3 b
Planting male 4 days earlier 22b 12.5b 420 b 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)

5.1.3 Sasuaaugnanewusuiutidenslunisuiauianugdialnafesdafgnuax
NSX042022 (uA58735A 4)
HAKAR ANUAULVINNGINGAT WATAMNINLAANUG

dwiinwandn nud1 lunndasuandgnlidminananlsiunndstunsadiflunnnsads
Tneinananiudaiusoglutag 329-369 Alanfusals Wesdudamutiu o iiuie) aflurag 25.60-
2692 Wesldusngims nui Snsdgn 4:2 WiesiGusinsmegsiigade 80.45 Wesidus drusns
Ugn &1 61 war 6:2 Wilesiludnzvng 77.55 77.78 uay 78.61 wWesidusimuandiu (Table 5.1.6)

TupunsRTYAULR WU ANNEIYBIRUEeTugW IR UG WaazaneRugu W liuanseiy
MeadatuyndnsmaIvgn lneanuaavesiuusiiatagluyie 1.61-1.65 wns diuanugvesuviel
AlUY 1.64-1.66 wns 01 Tusantmuuil lifannuuansanieads Tunndnsuwandgn uwinuaiy
uansevnsadAeeaiiuddnueteny fusenneniie Tnednsnugn 4:2 wag 6:2 Tusenneniafian
fa 54 Tu

v s IS

AUAMBLUAAT LS wud whaiugynouin Tavnuseneglugisiosay 98-100
A4 a <

Wesigud AutenaInTsissegmaniug WeRinnsanvuinuaniug Tuusasdnsuaiugn wui
vaEARUS 16/64 uay 18/64 fa fvedidudiarenudsnisisiorgliunnsieiumeadalumn
Sas1Ugn usvua 20/64 2 wud1 9ndasdgn 4:1 Siedifudainusengedian fe 100
Woedldud wiliisinaandnadgn 4:2 uay 6:1 Tnednsugn 6:2 Tiesidudmando 96 Wefldud

(Table 5.1.7)



Table 5.1.6 Seed yield, seed moisture content at harvesting and % shelling of NSX042022
hybrid seed production, 2018
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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

ratio

Seed germination (%)

Seed vigor (%)

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

5.2 msfnwszeziaatlgndnalnadesdndaenusuinasazwilunmsudaudanugdnalneg

\ResdndgnuauugaLay NSX042022 (UATEIIA 4)
NANAALAZEIAUTLNOUNANAR

nsUgndnlnadesdaianeiuguiiug wasveniouiu Ugndnlnaaeiuguriudneu2 u
Ugndnlnaagiusuiuineu 4 Ju ygniilneaeiugunviensu 2 U uazdgndnlnaaieiiug
wiweneu 4 Ju nnssudslinandnudaiug wazanuduwdn liflauuandsiuniada gl

NaNAnLAnNUGIRAETEIN 460-491 Alansumsals wavaruBuwasiinnadssyning 26.39-29.15

Wesud ualesidudnsimelnnuunnanaiunmeadn nenssudsnugnaneiuguiuiuazensoy
fu Ygnuinew 2 Ju Ugnwenew 2 Ju Ihdes@udnzmizliunnaiaiusening 78.85-82.52

Wosiiud (Table 5.2.1)
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dnwaznansineasiidfny

PszezameiusuisazwiiUgnndeniuniesiaiu 1oy usonaendaffluund
aeiuguivieliunndstu lnsiade 58 Yu duengiusenlvuluumaeiususifivgnneudiu
Ugnuaniou 2 uag 4 Tu dongiueeniuuliuanseiufe 56 57 way 56 Tu MINAIGU usazday
uanssfufunsUgnyienou 4 fu Afleny 54 Yu lefiarsanviminassnitsiusenlvalunnians
fuguiinaz Fusenmendaflunanaeiiugurivie Tuanmnnswdouiuugnuosaeiiudurivieuas
Wil wudn Msvgndnalueaneiuguivieneu 4 Ju dvismineseninsiueenlvuuayiueanaend
freeian nanfe fvnsszznansenlvuuaznendflndidssiu dwalsiillonalunsnaunasls
7 dmsuamgeiulunmanefusuiiu wudh sefususifiugnwdeniu Ugnuwideu 2 uaz 4 Yu
wazUgnwenau 2 Tu danuasiuliuanseiufe 1.54 1.56 1.58 way 1.58 AT AMUERU uiawd
mnuuAnAsufUNsUgnweneu 4 Ju Aiflange 1.50 wng drunnugsiulunaaneiuguvivie
wui1 anewudriefiugnaeney 2 Ju fanugeiu 1.61 wng gendinisugnyieneu 2 fufiaimgs
1.50 tum3 (Table 5.2.2)
AUATWLUAANUS

msUgnaneiugurimouazwalluynnssu3slifianuunnseiuy 89rnusenLazaAUwlus
YouuAnUUIN 18/64 ua 20/64 1 Sudurunwdnunsgiuiinunansioulivgn Tasdiarmaen
99.25-99.88 Wosiiud Auudauss 99.25-100 wWaedifusd (Table 5.2.3) dauvurn 16/64 {1 &4
Fudaiugunadninunsnslidenldlunsugn msdgnienou 4 u fiefidudanusend fo
97,50 Wefldud uardmuudusswoaudaiudinfian e 9550 Wofiius

dvsuruawdaiug wui lunanssuisiudeiugounn 18/64 uay 20/64 H1 seming
37.96-69.33 way 36.72-56.94 1Wasidud auaiu n1sugnnieuriu Ugnuineu 2 uaz 4 Tu Ii
wanvwIn 18/64 uay 20/64 ldunndieiulusendng 48.66-49.33 uaz 36.72-39.26 \Uaigus
Auany (Table 5.2.9)
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 483 271.27 78.02b
F-test (0.05) ns ns *

CV. (%) 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
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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 5c¢
Planting male 2 days earlier 1.58 a 1.61a 55b 59 -2 ab
Planting male 4 days earlier 1.50 b 1.56 ab 54 c 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

YAS| = 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

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
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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 a 39.26 ¢
Planting male 2 days earlier 6.80 bc 43.33 b 49.02 b
Planting male 4 days earlier 450 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)

5.3 navasanslsuaunniisinsadeausenuazansudussvaandanugdalnaio o
1. d1lwadssdntaewuguianni 1

1.1 wWesidudniusen

nsagnaniudmeanslosounsidinsanndnsmaznislingnans inliiUesidudaig
sonvonsdaiudnlnaissdniaeiusuinniin 1 forgniafudnueine uandrstunieadi 7
91gNSAUTA®Y 0 2 4 6 8 10 waz 12 1oy diUosidusicusoniads 98.54 97.93 97.64 97.93
98.36 97.71 Wax 88.86 Wasliud mudiy lngiedidudanenanasinninnasgiuiiongi
$nw1 12 1o Wongniudeidnsn 18 Way 20 fiadans (Table 5.3.1)

1.2 ALLDSIvAUAARUS

Wesidudmuudussvenudaiugiiongnisiiuinw 0 ifeu liuandmisada ade
98.68 1Wosiius Mio1gnisiiusnw 24 6 8 10 wa 12 ieu snsnsagnansiinaviliiesidud
mnuufauswosndniusuandistumeadia fengnisiuine 2 Weu Weagnanssns1 10 12 14
16 faddns uagnishlagnans Desidudanuudsusannnit nsagnansidnsn 18 uag 20
fiadans Tnen1snananssnsn 20 Jadans Mlrwdeiusiianuudaussiinit 90 Wedldud fleny
nsAusnw 4 Wew wudn n3sudslingnans wazdnsiAgnans 10 12 16 wag 20 faddnsl
LANANIVNERR uadiUesiiudaunieuswinnii onsagnans 18 dadansegrefllud1Agynig
ata 91gn1siAUInY 6 ey wul nssuIsliagnans wazdnsnagnans 10 12 Jadansliunneng
9ahif WATAININNII9RTIAANETT 16 18 uay 20 Naddns sg1dided1Ayvneads Tiesidud
AnuLdansaade 89.68 dausrgnisiiuinuiil 8 10 uaz 12 ieunuin nssuisliagnansd
Wesidudanuudausewnndt $asiagnans 10 12 14 16 18 uag 20 egaildedfynada 7
Wosldudmuudeusainde 89.39 77.86 uaz 48.43 fiongnisiiuinwl 8 10 uag 12 Lo
AuaRY (Table 5.3.2)
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1.3 sgaumsvinangveamueunsilnnangqn

nsrgnLudaiugmeanslawounsdalnsanndns luusazergnisiusne vilidninedl
sriumThanevesvemusuns i Inaeamninnsliagnansegeiitd Ryt ety
MaAusnw 2 ey daneanans 18 fladdns fisvfusesviany 5.17 Feifosndn Snsiagnans 20
fiadans waznssuislirgnansegalitedAnyveada ualduandnaiuiudnsiagnans 10 12 14
uay 16 Tadans fszdusesviansiade 6.46 drueigniniuine 2 4 6 8 10 uag 12 ieu wui
8n31AaNaNT 10 12 14 16 18 uag 20 Tadansiszausesvianaliunnd1anieada udlszduses
vhanetesninssishingnansedieiideddynieadn sefusesihatoinds 2.58 2.52 2.44 1.93
uay 1.85 flo1gnisiiuine 2 4 6 8 10 uay 12 \ew mud1sy (Table 5.3.3)

2. $ralwaidesdndaneusudianni 4

2.1 Wesiudausan wudn lduansimeadd lunndnsnanslunismgnubaiug oy

MaLAusnw 0 e Wedldudnusenegsening 96.75-99.00 Anadewiniu 97.96 Wesidus 7
918M5LAUSNT 2 ey Waedldudanusenagsening 96.25-98.00 AaABWNTU 97.32 Wosiius
flengnisiAudnun 4 \ou wWesldudainusenagszning 96.50-97.75 Anadswindu 97.11
Wesidud flengniaifiuinw 6 ey Wesidudanusenegsening 91.75-94.50 Aadeivify
93.21 Wolgus (Table 5.3.4)

2.2 enuudeusseawdniiug fengninfuine 01deu nuit Wedidudamudausdl
LANANM9ERA TA15EnINe 91.50-94.25 Wesiud Auadewindu 93.04 Wesidud fergnmifiu
$nw1 2 euesifudinnuuiusuilenqnatsdng 10 12 14 16 fadans waznssuislirgnans
WU ldunna1aneadn walliuesidudnnuuduswnnnd 9ns1Agnans 18 waz 20 fadans oe
ffoddymeada Wesdudnuuiusnade 88.86 florgnisfiuinw 4 ifeu wui1 nesuAslal
AANENT wardnIIAgNaIs 10 12 uay 14 Jaddnsliunnsd1aneada willilosidudaauudauss
WINNI1 INIIAGNETT 16 18 way 20 Haddnsedndlded1Ayn19ada o1gnisiiusnel 6 Weou
WUl NTINITLIAANANT wArdnIIAgNaT 10 HadanT Lunnd1aneads wadlduinndngnsinan
415 12 14 16 18 waz 20 faddns eg1eiveddynieadn fivesidudainuudusuads 69.43
(Table 5.3.5)

2.3 SEAUMITINALVDIMUBUNTEVUV1ILNAR 8T

f918n15fiUSNYT 0 2 4 uay 6 Wieu WUl SrsIAgNans 10 12 14 16 18 uas 2

al

0 adan
fszavsesyharuldunnanmeads willseausesyaeteeniinssuislingnansedaiitod Ay
N19adA seAUTsYatelade 2.44 1.93 1.85 Laz 2.20 flogn1siiuinw) 0 2 4 uag 6 Lieu
ALEAY (Table 5.3.6)

3. $ralwadssdndaeiuguiianndi 7

3.1 Wedldudanusen wuin wWesigudrnusenliwandiovneadd lunndnsiansty
MsAgnIARuS fengnsiiuinw 0 e Wesiiudrusenagszning 98.00-99.50 Aade
Windu 98.64 Wefldud Megnisiiuinw 2 1fou Wesidudainusenegsening 97.00-99.25
Ay 98.36 Wosldud flengnisiiusnu 4 1oy Wesidudaimsenaysening 98.25-
99.00 AABwinAU 98.61 Wesldud flongnisiAuinw 6 e Wesldudniusenegszning

97.25-99.75 ALadswiniu 98.54 Wesdldud Nengnisiiuine 8 ieu wWesdidudaiusenay
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$¥WI9 97.75:99.75 AadEwindy 98.89 Wesidud fiengnisiiuinw 10 e Wedidusdaiu
seneYIENIng 97.50-99.50 AnadBiniy 98.25 Wesldud flognmaiiuinw 12 1oy wWesidus
ANNIENDETENING 93.75-97.25 AaReiniu 95.00 Weosidud (Table 5.3.7)

3.2 amnuudaussvesudniug Aorgninfuinw 0 uaz 2 Wou wudl Wesidudai
udausslidunndnamiaada lasflengnisiiuinu 0 fldnszwing 97.25-98.75 Wesldud fade

WU 98.14 Wasidus Ne1gn1siiusne 2 ey §A1551I13 97.25-99.00 WWesidud A1tade

&

winfiu 98.25 Wesidud fengnisiiusne 4 Weu wui nssuislingnans wagdnsimanans 10
12 14 16 uay 18 fiadans Luunnd1av9ada usliosidudnnuud wsawinnd 8nsagnans 20

[ a

fladdns eg1eliludAgneada 91gn1susne) 6 e wul1 nssuisluranans wazdnsimgn
415 12 14 waz 16 fadans Jwesidudanuuduswinnindnsiagnans 20 faddns agned
tfodAmeada uwiliuandnefuiu 10 way 18 faddns fefidudmnuudausuade 98.14 o1
nMsifudneil 8 e wuin nssuishingnansuagdniagnans 10 12 14 16 uag 20 faddns 1
Wesiudauwdusaldunnsaiunieads wininnd Snsingnans 18 daddns egedidediy
neadd Siedifudamnuudusaady 96.96 o1gmaiuinw 10 Wou Snsnanans 10 Tadans 1
WosliudnULIIMsIWINNIENIIAgNEs 16 18 way 20 dadans agnidud1Aynieada weilyl
uansnsiufUsasIAgnans 12 uay 14 fiaddns Wesidudmuudausaads 94.32 wazergnisii
$hwn 12 e wudnssudshingnansiiiUesiduiauliausnnningnsingnans 14 16 18 uaz
20 faddns egnlivedAnyn19ads wildunns1afududnsingnans 10 uag 12 Jadans
Wesdudmuudausaade 83.04 (Table 5.3.8)

3.3 sgAunsvinatevesueun eyt lnaangqn

florgmsiiuinu 2 1feu Snsngnans 20 Taddns flszdusesyinats 4.42 Fafesnin
8n31ANaNT 12 14 §addns uwaznssuitlinqnansegraiidediAnnieada waldunnsnafuiv
das1Aanans 10 16 uay 18 Jadans Hsedusesvihaneiade 5.88 dueigninfiuinw 468 10
wag 12 1fiou WUl 8nsIAanans 10 12 14 16 18 uay 20 Hadans Iszausesyiateluiuansiemng
aid willsziusesvhanetiosniinssuislingnansedsiifudfynieada seiusesvianoiede
2.231.60 1.69 2.07 tay 1.71 fl919n15tfiuine 4 6 8 10 uag 12 tfeu mudfy (Table 5.3.9)

4. dlwaissdadgnuauiuguasaased 3

4.1 Wesidudarusen wui wWesiudrnusenliuansiovneadd lunndnsianstu
nMsAgnudniug 7 engnisiiuinw 0 ieuesifudinusenagszning 97.00-98.75 Aade
Winu 97.89 Wedliud fergnisfivinui 2 1oy 1Wesldudainusenagsening 97.25-99.25
Anadewiniy 98.43 Wedlud flengmaifiuinw 4 ieu Wesdudaiusenagszning 97.00-
99.50 ALaABIAY 98.46 WasiTud Mengnisifiuinw 6 ieu Wesidudninusenagszning
95.00-98.75 Aladelviniy 97.32 Wedldud fle1gmsiiuinw 8 ey wWesifudninueney
¥4 94.25-98.25 AdBinAy 9650 Wedldud flengnisiiusnun 10 Weu wWeddudaiy
$9N8YIENIN 92.75-97.75 Anadswiniy 95.57 Wesldud flengnisiiuinw 12 1oy Wesidud
ANNENDETENIN 84.75-96.00 AaREnTU 89.89 Wasidus (Table 5.3.10)

4.2 pnuudaussvenudaiug flongnisiAusnu 0 2 waz 4 Weou wuin wWediduda
udausaliunndnmeada e1gnsfiunw 0 e fanszning 94.25-98.75 Wesldud Aade
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Wi 96.50 Wosidud Nenen1siiiusne 2 Weu A152Ine 94.00-97.50 Wasidus Anadeiiu
96.32 Wosldus Niongn1snusne 4 ey A15ening 93.00-98.50 1Wesidus Alademiiu 95.00
Wesiiud 81gn15iusnen 6 Weu wuln nssudshingnans wasdnsnagnans 10 12 14 uas 16

a a

Na3ans5luUkANAIN19EnH WATIANNINATIERTIARNENT 18 Uag 20 dadans eghadlitedAgynisans
~ f 2 & I A 2 W 2 ' aaM 1 )
fwesidudmnuudausuaie 90.36 a1gmstiuing 8 ey wul nssuslingnans wasdnaiagn
a15 10 hag 12 Jadanshiwnnananisans WATIA1NINNIENIIAANETST 14 16 18 Uag 20 1adans
I A v o w aa a ¢ 2 & I ~ \ 2 o ~ a
pgafitydAyneana dwesidudnnuudusuaie 81.25 duengmsiiuinui 10 uay 12 sy
nu31 N3suIsllagnarsiivasifuriauuieswinndl §ns1Agnans 10 12 14 16 18 uaz 20
1 a v o aa d' 6 @ '3 @ d' d' @ v
pgalltad1Ayneadin Mlesidudauudausiady 42.96 uay 12.86 N918M15iAUSNW 10 uay
12 Waumuainu (Table 5.3.11)
4.3 SEAUMITINAIEYBIMUBUN LTI NAA 8N
71919n151AUSNE 2 4 6 8 uay 12 o wul1 8ns1Agnas 10 12 14 16 18 wag 20
faddns IszAusesvihangliunndrmneadil uillsedusesyinatetesniinssudshingnansegned

o w a

ydnAnmnaain seAuseevianelade 4.45 3.33 2.30 2.20 uay 1.19 flengmafiusnw 2468

o

e
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5. 413lnalaesdndgnuauiuuAsaIsIA 4
5.1 Wesdudanuien wui wWesiudrusenliwandimneada lunndnsansty
% o & 2 o a P 2 @ - s 2 &
NsAaNLLAATLE N018n15UsN®1 02 4.6 8 war 10 e N1e1gn 1siAusne 0 thew WWasidus
AINL9DNBEYIENINT 98.00-99.50 ANAABLVAU 98.86 Wesidus Nognisiiuinyl 2 ey
Wesiduin1utenegsening 97.25-99.50 Alaiewiniu 98.43 Wesidud fiengnisiusne 4
Wou wWesidudniuenagsening 97.50-98.75 Anadewiniu 98.07 wWesidud fiongnsiusny
6 1fou 1WesiduinuIenagszing 96.00-99.00 Anadewiniy 98.11 Wesidud fie1gnisiiu
$nw1 8 Hou WeslduiAINIeNgsEning 96.25-99.00 Anadewiniu 97.71 wWesidud Nieenis
AUsnw 10 Weu wWesidudaudenagsening 91.75-97.50 Anadeniniu 94.50 Wesidud Moy
MU 12 Weu Wesiduimuendlengna1sens 10 12 14 16 18 fadans waznssuish
AaNans wudrhiuand1amneads waliesidudainusenuinnd 8ns1agnans 20 Taddns g9l
WodAyeadia wWesidudninuseniade 86.57 (Table 5.3.13)
< @ o ¢ a 2 o & ' s 2 &

5.2 ANULTUIDLUAANUS N1918N1IAUTNYT 0 2 wag 4 ey wuldl Wesidudaiy
wausslaiunnenanieadi da15en319 97.50-100 95.25-99.00 war 94.00-97.75 wWasigus i
Wesi@udnnuudeisuadswintu 98.18 97.21 uaz 95.71 Wesiudamuadu fengnisiiusne 6
A aay 1 = §f < (3 [ | v a aa
Wwou n3suIsliaanans Sesiiudauuluswnningnsinanals 14 16 18 uay 20 1adans
agelidedAyn19add wiliuanaresiuiudnsingnans 10 uas 12 Taddns Wesidudaiy

< a o P 2 o = aay 1 = ¢ @ < <
LIgLsARAEWINAY 88.04 018N 15NUTN®T 8 WAy NTTUTTARNATT TlUasuAAIULTILT
WINNINTIAGNET 16 18 war 20 Hadans egraldudAynieads uwailiunndeaiuiudnsiagn
415 10 12 uaz 14 Taddns wWoesdudanuudanstadewiiu 86.32 angnisiiuingl 10 Weu



145

n3suislingnans SwWesidudrnuniusannnindnsiagnas 14 16 18 way 20 Jadans og1ad
toddnmnaat udliunnsstufudnsngnans 10 wag 12 Tadans Weddudmuudusaade
Wiy 52.04 wazflongnisiivinu 12 ey nsnisliranas ediduiauudusannndy
9951AaNEANS 12 14 16 18 ua 20 addns sgeildudAgyneadd wiliuandreiuiudnsiagn
a5 10 fladans Wesidudnuudausaadewintu 25.61 (Table 5.3.14)

5.3 sefunMsThatsvesuaunszinlnaaegn fMe1gnsiiuinu 2 4 6 8 uaz 10 Loy
WU SNI1AANENS 10 12 14 16 18 wag 20 Haddns dszdusesrinagliunndimieais wad
seusesaneesninssuisliranansedeiifoddamneada sedusesiansiady 3.68 3.21
2.22 2.14 uaz 1.80 Mlo1gmaifiuinw 24 6 8 uay 10 Weu mudu dorgmaifivinw 12
Ao WUl BnsIAanans 10 12 14 16 18 uay 20 Uadans dszdusesvihangliunnseiunssuis
liipanans fszdusosvhanoinde 1.32 (Table 5.3.15)

6. $1alnaiRssdnfgnuauiuguasaassd 5

6.1 Wosldudamusen wuli wWesigudanuenbiwandivneadd lunndnsianstu
MsranIIARUS o1gnsifiune 0 2 wag 4 ey flengnsiiudnw 0 ey wWedldudeusen
9331313 97.25-98.75 Aladuivindy 98.18 Wesldus fiengniafiuinw 2 ieu Wesidusiau
$8N0E5EMIN 97.00-98.50 AR 97.64 WesiTud fiergnisifiuinw 4 e 1Wedldud
ANN9DNBETENIN 91.75-97.75 AlRdevindu 94.61 Wesdus fergnsiAuinel 6 1oy
Weofdudimusenidlonqnansdnsy 10 12 14 16 18 Hadans uaznssuiFliagnans wudilal
LANA1ININERR watllUasidudausenuInndt §nsIngnans 20 fadans egredided1Aynieada
Wedldudenuseniade 89.69 (Table 5.3.16)

6.2 Anuudausavesmdniiug fengnaifiuinw 0 e wud1 SnsiAgnans 10 uaz1d
fiaddns Desidudauudawssnnningnsiagnans 20 addns waznssuislingnaisegiadl
WodAgyneadn wilduansnsiuiudnsnagnans 12 16 uaz 18 1adans LUasiudnuuus

'
a

WwABiAU 94.21 91gn1sNUsnE 2 Weu wudi nssuislingnans ldusnssiududnsirgnans
10 12 waz14 faddns willosidudauudiuswinningnsingnais 16 18 uaz 20 fadans
ogailfuddymeadd Wedldudauudusuadewiiiu 80.00 daueignisifiuine 4 uas 6
weu nssuisldagnans dwesidudaundiusiwinningnsinganans 10 12 14 16 18 uag 20
fiaddng egaditod1fynieadd Weosidudanuudusuadewindu 67.46 uag 29.39 muddu
(Table 5.3.17)

6.3 SEAUNTINaNEVRMUBUNTEY T INAANTA

florgnsiiudnw 2 4 wag 6 1fou nudn Sns1Aqnans 10 12 14 16 18 uay 20 dadans i)

(%

seausapyianalidunnaeeeadi willszdusesyhatetosniinssuislingnansegelidediAgmng

o

o w

atf seausesvnateiedy 3.48 1.56 uaz 2.19 71918n15AUN® 2 4 way 6 WWou AN
(Table 5.3.18)



146

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 97.25 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 97.75 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)

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 il 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 68.50c  40.75 cde
18 ml 98.00 90.75b 84.50c  87.00 bcd  90.00 b 70.25 ¢ 32.00 de
20 ml 98.50 86.00c  91.00 ab 80.25d 82.50 c 70.00 c 19.25 e
mean 98.68 94.29 91.96 89.68 89.39 77.86 48.43
F-test ns x% x% *% *% *% *%
CV. (%) 141 3.37 4.03 517 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)
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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 583b 8.17b 6.28 b 458 b

10 ml 5.50 ab 1.50 a 233 a 1.75 a 1.08 a 1.58 a
12 ml 6.25 ab 1.58 a 1.75 a 133 a 142 a 133 a
14 ml 6.42 ab 1.67 a 217 a 1.50 a 1.25a 1.50 a
16 ml 6.08 ab 1.67a 2.08 a 1.33a 1.00 a 1.17 a
18 ml 517 a 1333 1.75a 1.50 a 1.25a 1.50 a
20 ml 6.83b 1333 1.75a 1.50 a 1.25a 1.25a
Mean 6.46 2.58 2.52 2.44 1.93 1.85
F-test > > > > > "

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)

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)
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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 92.25a 91.00 ab 83.00 ab
12 ml 93.00 94.50 a 89.00 ab 68.00 bc
14 ml 94.25 91.25 a 90.00 ab 60.50 ¢
16 ml 92.00 87.25 ab 85.00 bc 66.25 c
18 ml 91.50 81.25b 82.25 cd 61.00 c
20 ml 93.00 82.50 b 78.25d 59.50 c
Mean 93.04 88.86 86.93 69.43
F-test ns xx xx xx
C.V. (%) 3.29 5.64 a.77 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)

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 1.25a 1.50 a 1.50 a
20 ml 1.50 a 1.25a 1.25 a 1.25 a
Mean 244 1.93 1.85 2.20
F-test *x o o o
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)
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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
CV. (%) 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)

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 8 10 12
Non treated 98.50 9825 98.00 a 99.00 a 98.75a 98.25a 93.50 a
10 ml 98.25 9825 97.25a 97.25 ab 9825a 98.25a 91.25 ab
12 ml 97.75 98.00 97.00a 98.50 a 9750a 94.5abc  86.00 abc
14 ml 98.75 99.00 96.75a 99.00 a 98.00a 96.00ab  83.50 bc
16 ml 98.50 9725 97.25a 99.00 a 96.75a  92.25bc 80.25 ¢
18 ml 97.25 99.00 95.50a 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 ¢ 65.50 d
Mean 98.14  98.25 96.04 98.14 96.96 94.32 83.04
F-test ns ns x* * * x* *
CV. (%) 1.20 1.94 1.79 1.19 2.41 2.72 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)
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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 7.58 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 592 b 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 0.92 a 1.17 a 0.83 a
20 ml 4.42 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
Ftest x% % 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)

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 4 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 2.51 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)
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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 81.25a 55.25 a
10 ml 96.50 97.50 94.25 9325a 8825ab 56.25 b 13.25b
12 ml 96.00 97.25 95.50 94.75 a 87.50 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 c 36.50 c 3.75 cd
18 ml 96.50 94.00 93.25 86.25 b 76.50 c 29.00 c 250d
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* - x* x*
CV. (%) 2.33 2.46 244 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)

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 350 a 1.75 a 1.25a 1.08 a 1.00 ab 0.83 a
14 ml 358 a 258 a 1.08 a 1.17 a 1.00 ab 1.00 a
16 ml 392a 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 092 a
20 ml 4.33 a 283 a 1.33a 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)
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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 4 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 83.5 ab
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)
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 8:515 88.75ab  66.00 ab 36.75 ab
12 ml 97.75 97.75 96.50  90.25ab  87.50ab  59.75 abc 3525b
14 ml 98.75 96.50 95.25 88.25bc  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 c
18 ml 100.00 97.25 94.50 83.75 ¢ 87.25 ab 45.00 cd 16.00 c
20 ml 96.00 95.25 95.50 84.50bc  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* **
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)
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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 8.25Db 9.00 b 9.00 b 8.17b 6.75 b 3.08
10 ml 3.17 a 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

Ftest x% % xx o *% 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)

Table 5.3.16 Seed germination 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 98.50 97.50 97.75 95.25a
10 ml 98.75 98.25 97.25 92.50 a
12 ml 97.75 97.25 96.75 91.25a
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 4 6
Non treated 92.00 bc 97.75 a 90.50 a 82.50 a
10 ml 97.25 a 93.25 a 73.25b 39.50 b
12 ml 96.25 ab 88.75 a 72.25b 28.25 ¢
14 ml 97.25 a 88.00 a 69.25 b 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 ¢ 56.25 ¢ 485d 9.00 e
Mean 94.21 80.00 67.46 29.39
F-test * % % %
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.

Rate of cyantraniliprole

storage period (month)

2 4 6
Non treated 850 b 325b 9.00 b
10 ml 283 a 1.25a 1.08 a
12 ml 2.83a 1.17 a 1.00 a
14 ml 292 a 1.25a 1.17 a
16 ml 283 a 133 a 1.00 a
18 ml 225a 142 a 1.00 a
20 ml 217 a 1.25a 1.08 a
Mean 3.48 1.56 2.19

F-test ** * *x
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)
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Key words
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Abstracts

Maximizing yield for maize production needs the proper agricultural management.
Plant spacing or population rate is important factor that, contribute maize yield. Therefore,
this study aimed to find an optimum population rate for Nakhon Sawan 5 hybrid maize.
The experiment was conducted in a randomized complete block design with 4
replications. It consisted of 6 plant spacing, with row spacing of 70 and 75 centimeters,
plant spacing of 15, 20 and 25 centimeters (15,238, 14,222, 11,429, 10,667, 9,143 and 8,533
plants rai’). The experiment was conducted for two years (2020-2021), where each year

the experiment was conducted in 3 growing seasons: dry season (October-December),
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early rainy season (April-June) and late rainy season (July-September). The results showed
that different population rate had not significant effect on the growth, grain yield of
Nakhon Sawan 5 hybrid maize. Increasing of population rate of Nakhon Sawan 5 hybrid
maize in early and late rainy season increased grain yield. Population rates of 14,222 and
15,238 plants rai" yield more than 13.46 percent of than recommended population rate of
the Department of Agriculture (10,667 plants rai'). Therefore, we recommend the
optimum population rate for Nakhon Sawan 5 hybrid maize was 14,222 and 15,238 plants
rai’.
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Wesidudnzmne warlngianuduiuvessinemsin lneivluiiegsunsedusuaswestinly
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snsUsErINSIiNTY dawalriuiusuiuineainduegsitedf Inednssyeinsd 14,222
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fusals %ﬁaﬁ’wmmﬁmﬁmqaqm Ao 13,956 Aunals UeNINIsMsIUsEIINsTLAnAn iU lsifing
soodiudilng WediGudilnde Anuduvastiuier uasnananwdaiinuiy 15 Weddus
Tnefidnady Woddusing 90.58 wWesidud Wesdusilnide 9.42 wWeiidud muduvasfuien
32.3 Wodlud uaznandnwEaiiruiu 15 wWedidud 437 Alansusiols Turnefisnsiusvansi
wandnafuiinalisuiuiinfuien Weddudnrmig wavimiin 100 waauanaefuogiedl
HodAgy (Table 6.1.1) Metiuwlameasduanmmng Lﬁ@ﬁ@ﬁﬂﬁﬂﬂjaﬂ%mﬂﬂLﬂ&lawaﬁiamm
Fosmsihdninadednd Smalrnsasaiulawasmsiinandslifaussansamn
nafiudnrussrnstgliinansuununaassgaansiidue Tnonisugndnalnadss

dn1N9n51U5897n5 10,667 Ausals azvinlndsielaiiudy 444 uamesls WawSsuisununis
Ugndnlnadesdningnuszuns 8,533 rusials (Table 6.1.2)

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 % 100-Grain
(plant rai™) ear (%) ear (%) (%) (kg rai™) Shelling weight (g)
14,222 13,244 2 90.52 9.48 325 456 73.5 ab 22.0c
11,429 10,857 b 92.47 7.53 33.0 441 720b 23.8ab
10,667 10,133 b 92.01 7.99 33.0 are 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 9.42 323 437 733 23.48
F-test * ns ns ns ns * *
CV. (%) 3.6 5.2 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
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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
(plantrai")  (baht rai’) (baht rai’)  (baht rai?) 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 11.1
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™

aavanduru U 2563

mMawsauAuln nanAauaznanaUuIUAAsYgAansvasialwaRsedR TgnuaLS
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SasUszvnsiuanssiulsidnasie anwgeiu Wediusduin waziosidudduduvos
Flnadesdn fgnrauiuguasaissd 5 lnefidade Arwgeu 228 lwuiiuns Weddusdiuin
1.07 Wofidud uaziefidudiudu 0 Wesidud vaziisniussrnsiiutudmalfnugailn
LLasé’wmuﬁimﬁULﬁ'mLﬁuﬁuaéﬁﬂﬁﬁaﬁwﬁm SnsnsUssrnsTiinTuidwalrsauiinduiieon
NarAmLEATIALTY 15 Wesiiud uasesidudnsmaifiuty Inesnsussanng 14,222 11,429
4a10,667 fusels Iinandndiarudy 15 wWeddud g9nd19n51UTEYINT 9,143 Uay 8,533 Ausie
19 Fefluandnfinanuiu 15 Wesildud 1ade 1,708 1,619 1,587 1,443 uay 1,431 Alansusiels
audRy nenantisuiudasUssansiiiutuinaliimin 100 wiranasedrediedie Tne
Samuseanng 14,222 dusels Siniin 100 whedan fo 38.07 n3u uazdnUserng 8,533
fusils fwiin 100 widagean Ae 42.15 n¥u (Table 6.1.3)

madfiudnriszrnstgliinaneuuunaassgaaniiidgue Tnonisugninilnados
dnindmsszwing 14,222 dusials f\wﬂ/‘fﬂﬁﬁi'}déﬁﬁmﬁu@ﬁq 2,099 unsels ieiFeuifisuiu
msﬂqﬂﬁwaiwml,gaﬂﬁ’miﬁﬁmmizsmﬂs 8,533 Aumals (Table 6.1.6)
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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 c
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 c 40.35 ab
8,533 8,800 ¢ 28.53 1,431 b 79.17 c 42.15 a
Mean 10,928 28.39 1,558 79.58 40.23
F-test * ns * * *
CV. (%) 24 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
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anHaNuiuAsaIssa 5 lneliA1aiy AuEedy 225 lwuiwns wagiosidudduay 1.47
Wesidud waludnsszyinsiiiududialiniuasidn Sruauduiuies wazsesidudduin
Windu lwihueadeaiusnsiussensiifiududenalrsuiuininuiieiintued1eiidedfny 1ae
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nMsiudnsUsErInsdIglvinaneulnumaAsTYgeansiAua lngn1sugndnalnaiies
dnindnsUszvng 15,238 siusials agvilvidseladiiudugedis 2,391 vdsls WewSeuiiieuiu
nMsUgndnlnadesdningnsiseyng 8,533 dusials (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 13976 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¢  94.87 513 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
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AULRYY wasNaNAAWEARAUTY 15 Weadidud Tnelldnady Wedduding 83.72 wWesidus
Wedusinde 16.28 1Weslus arwTuvnziuiien 41,97 Wesdus uasnananwdnfinnuiy
15 Wosidus 706 Alansussls urlusnsuszansiiunnseiuiinalisuuiinduier wWesdus
gz waztmidn 100 wanuanaeiueg1aditedfny (Table 6.1.5) Heiulameaoduaninmgs
i ‘WU‘ﬂzywﬂw,%am’]maﬂmaqmﬁm%ﬁ[wmLgmé’miqﬂmamﬁuﬁ:ummﬁﬁ 5 \flesanlyanunse
auaueaduvesiulfaiavels uarlutisnoufufednigauuss vlid dudnlnadndy
Sruuann Senlildannseldsnuszmnsvasiuielamumunssiisimnun

mMafiudnruszrnstgliinansuuunaassgaaniidue Tnsnisugndnalnadss
FniisnsUsyeng 11,429 dusels agvildiiselafiudy 397 vmdels Wewssusutunis
ﬂqﬂ%’niwmLgmé’mfiﬁﬁmwsmfms 8,533 Aumals (Table 6.1.6)
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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™h) 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 ¢ 83.94 16.07 41.61 723 68.88 abc 2247 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 * *
C.V. (%) 6.1 5.9 30.5 3.5 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 Grain yield Income Increase Increase Benefit VCR
rate seed (kg rai’!) (baht rai™) income cost (baht rai?)

(plantrai!)  (baht 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 a4 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 aq 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



164

aaugndusly U 2564

anudutuvassigemnsluludalnadesdn fgnuauiugunsaasse 5

SnUszensiuanensfuliifinaronunduduveseanadaluluininaiiosdnignaay
fiugunsadssd 5 falanadesiuminiu 0.26 Wesldud vaurisnsussnnsfiunnsafuiinasie
muduturasiulasiou waslnunadenluluininadsdniogditeddy Inesnsidszensd
Winduiliaududuveddulasiou waslnunadeululuinlnadednianas (Table 6.1.7)
esniiansudstufilunisgeldsnemsivifeglufivegadiin Frdumaiudnsszeng
wdesimsdnnstefimnzaumuglsei

nsaseyLAuln Nawamu,azwamauLmumaLﬁiﬂgmam%waq%ﬂﬂwcﬂLgﬂaé’mignwauﬁuﬁ:
UATEITIA 5

dasusznnsiuandeiulifinasio Anugadiu Augsiln Wedlduddudin uazivesidud
duduvosdnlnaifiosdn fgnnauiusuasanssd 5 laefidiaie anugady 211 wuRwng Auge
Hn 120 wufiuns Wesidudduin 0 Wesidud uasivesiduddudy 0 wWodidud vuefidng
‘UizmﬂiﬁLﬁmﬁudqmaiﬁﬁwuauﬂmﬁmﬁauﬁmﬁuaﬂwﬁﬁaﬁﬁng lnesnsUsernsd 15,238 uay
14,222 fuseld fswauilnifiuifien 15,619 way 14,911 mudisu %ﬂﬁmqaﬂdwé’mwizmmﬁu 9
SneonsUsznsTiiintufidmalidesidusilniiuty wasesidusilniduanasegaiitod
wennilusasuszmnsiuansneiuldiinadenuduadnuasiuisuasefiduinanie Tne
fidade 32.61 uway 77.92 Wesidus muddu ursnsUszmnsiviintuiinalinandnudnd
ANty 15 Wesidud iuTuegreiiteddny Inednsiusyung 15,238 dusels Tnandnag
1,703 AlanSumols G?faqmdw 24.13 Wosldun voedns1Uszyns 8,533 sunels wardiganingns
Uszrnsou 9 waildumneafusnTIUsEansh 14,222 dudels Alanandaviniu 1,639 Alandude
15 (Table 6.8)

nafiudarussrnstieliinaneuununaassgaansiidue Tnonisugndnalnadss

q
[

dniNonsUseng 15,238 wax 14,222 dusials agvilvdsglaiiutuasia 2,511 wag 2,019 Um
fold WeTeuiisuiunsugndnlnadesdningnsiuseyng 8,533 dusiols (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 (%) a Shelling  weight (g)
(%) (kg rai™)
15,238 15619a 9788a 212b 32.65 1,703 a 77.83 32.39 bc
14,222 14911a 9690a 3.10b 32.26 1,639 ab 78.24 3192 ¢
11,429 12,429 b 9442a 558D 32.29 1,479 ¢ 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 333
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

anuanUanesluy U 2564
Y v v d’l v v ¢ I3

aduduvassinemsiuludnnlnatssdndgnaaunuguasaiss 5

gnsUsEaInTNwanssiuiinasonutudurasiulasiau Weanesa uaglnunaeululy
Ilnadesdniegditudny Inesnsiussvansmiuduyinlianudntuveslulasiau Weaneds
waglnuna@enluludninadesdnianas (Table 6.1.9) Wesaniinnisudstuiulunisgaldsig
gnsianeglufuegadnin dmunisifiudnsusevnsaesesdinmsdanisdenmungaunively
e

NSLATYLAULH HARBALAZHANDULNUNINATHAEATINIINALREITAIaNNANNUS
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dnsUszgnsnuandaiulifinade augeiu uwazilesifudsuauvesdiln adedn
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(%
o

dnsUsernsil 15,238 siusials dwauiinfiuien 14,453 Fadlegenindnsusswinsdu 4 8nvi
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nzne leeliaade 908 Alansusals way 77.38 Wasdud aua1eu wazlusnsiuszunsi

1 v ca 1 dy =3 d' g v I3 1 a v o 3 c’l’
uanANAUATNafALTUTMLLIAUAYY waziwiln 100 Waa eyl ted1Aty (Table 6.1.10) vl
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nMsiudnsUsErInsvslvinaneuLnunaATYgeansiAua Ingn1sugndnalnaiies
dniNdnsUszrng 10,667 susials agvilvidseldiiudugeia 2,708 vsisls WewSeuiiieuiu
nsUandmlnadesdningnsisewing 8,533 dusiels (Table 6.1.11)

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 1.35e
14,222 213 ab 0.26 a 155b
11,429 2.16 ab 0.26 a 1.47d
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 152 c
Mean 2.02 0.24 1.46
F-test * * *
C.V. (%) 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’t)
15,238 144533 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 ¢ 95.45 455 b 29.32 ab 964 77.45 2588 b
10,667 10,511d  96.14 386Db 28.79 ab 1,115 77.87 29.58 a
9,143 9,167 e 9453 547D 29.76 ab 856 77.25 27.34 ab
8,533 8,444 f 95.25 475b 30.21 a 771 76.82 27.52 ab
Mean 11,250 94.54 7.34 28.97 908 77.38 27
F-test * ns * * ns ns *
CV. (%) 25 39 121.5 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



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

(plantrai!)  (baht rai?) (baht 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 a4 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 a4 2,708 62.5
9,143 187 856 6,848 680 12 668 56.7
8,533 175 771 6,168 X - - -

** 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

A3UNaN13398 uazdaiauauue

nsUgntlnadesdaignuaniuguasaissa 5 arnsadanlanigadudu (Aouuwieu-
figuiew) uwazdaneelu (WeunsngiAu-Nuensw) N1silingnsUszyIng a0 8,533 1Uu 15,238 6iu
sols vilvlanandnd1lnadesdniiiuay dwalviiselamudu Inon1sgndnilnabesdnl

anuaNiuguAsaIssA 5 Agzugn 70x15 WwuRwng (15,238 dusals) wag 75x15 LwURLUAT

(14,222 susiols) vivbilanandnsaliasngn dsiunisuusinineasnsliilvldusslovdaunsa
wuzihlivanlafiszesuan 70x20 wuRluns (14,222 dusials) 138 70x15 wuRluns (15,238 fu
sols) nsiindnsuszansdnludesidanisdesgamnyan elisnomisiimeseniny
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The Effect of Maize Production on the Environment
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inwasnafugnininaissdnd waeiilidun Tussuudgnite Tudaviamesysal $1umu 79 18
uazdsiniae S1uau 104 519 nedondunwalinuasnsfiansnsalideyaldlavaziden uazldyn
SranunslEtatonismaniis dudiueTouiudgnaunssiafuioinanin dudifeunatnu
2562 Bufouffugieu 2564 wuin inwasnsdadamesysaiiissuugnininaissdninudied
de wazinuasnstariaaedsruunisugndaaudednTnaiednd inwmsnsdmiamesysal
Ugndnlwaidesdnd Udosfnedinu (CH, ) 1afle 0.31 kg CO-eq/ton uazUdosfiwlundaoonled
(N,0) 3nn15lddeiail 270.66 kg COeq/ton Fauin1sUavefingisounszan 270.98 kg CO,-
eg/ton LLazUQﬂﬁaL%m Udoafnafiinu (CHe ) 1ade 0.97 kg CO-eq/ton wazUaesfinglunsa
pantan (N,0) 31nnsladeinil 2.32 kg COreq/ton Fauilin1suaeeiesaunszan 3.29 kg CO,
eg/ton tnuynsnsdmiataglaninn Yaesfineilinu (CHy) \ade 29.54 kg COeq/ton warUdes
inwlunsaeanlan (N,0) 9nn1slddewnil 111.50 kg CO-eq/ton TIniln1sUdesingsounsyan
141.04 kg CO,-eg/ton LLanﬂSﬁﬁﬂwmgmé’mi finnsuaesfinednu (CH, ) Wde 75.43 kg CO»
eq/ton wazdassfingluniasenlas (N,0) :nnslddeinil 293.61 kg COreq/ton auiin1sUdey
Rmidounszan 396.04 kg COeq/ton uazuananiluyniiwdaiinsudesuaasmsernia léun
SO, NHs; Huaveasvunaliiiv 10 luaseu (PMyo) LLaz‘tJa'aamaaﬁmﬂf’mﬂmﬂ%ﬂamﬁ N way P
ansmanilideliAnnmslandou winsliisuafinluaniwindou
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Keywords

Maize, Mungbean, Rice, Greenhouse gas, Phetchabun Province,

Loei Province
Abstracts

The objective of this study was to evaluate greenhouse gases emissions from
maize production in cropping system. The focus study areas are Phetchabun and Loei
Provinces, study by sampling the farmers from Phetchabun Province among 79 persons,
and the farmers from Loei Province 104 persons, for interviewing starting from land
preparation and continuing through cultivation and the harvesting process. Study during
October 2019 to September 2021. As for the results, in Phetchabun Province has methane
emissions from maize production area is equal to 0.31 kg CO,-eg/ton and nitrous oxide
emissions is equal to 270.66 kg CO,-eg/ton, the total greenhouse gases emissions is equal
to 270.98 kg CO,-eg/ton and for mungbean production area has methane emissions is
equal to 0.97 kg CO,-eg/ton and nitrous oxide emissions is equal to 2.32 kg CO,-eg/ton,
total greenhouse gases emissions is equal to 3.29 ke CO,-eg/ton. Loei Province has
methane emissions from rice field is equal to 29.54 kg CO,-eg/ton and nitrous oxide
emissions is equal to 111.50 kg CO,-eg/ton, the total greenhouse gases emissions is equal
to 141.04 kg COz-eg/ton and for maize production area has methane emissions is equal to
75.43 kg CO,-eg/ton and nitrous oxide emissions is equal to 293.61 kg CO,-eg/ton, total
greenhouse gases emissions is equal to 396.04 kg CO,-eg/ton. Moreover, in every crops

production they also emissions other pollutions such as SO,, NHs and PMy,.

uni

Jomnnudsunvasgionia iilngamsainsduandeniioussiigauosrnissuil v
TAnnansznudeysd Faildin suisashifidiafeguulant nadsunlasgionnainain
niAanssuve sy wifideliAnnsinvesfudounszan luduussernia Sedsmaliiinnis
Lﬁmﬁu%qqmmﬁﬁﬁﬂaﬂ (slobal warming) lu¥ 2557 vhlanfinisuaesfiwieunszansiu
48,892.37 MtCO,e (@1usuasuaulnaanlamiiauwin) wae Tull 2556 Usewndlneiinisuassnineg
Zounszanegludiduil 18 vedlan Andufesar 0.84 vesmsUdesfnmdounsyanianuavesian
UssmlnefiuinasuvesmsUdesfinnFounszan winfu 318.66 MtCOse fnaufuyiuadign
ndu 86.10 MtCOe AamdsnsUdesiei3aunszanans 232.56 MtCOe danandsanuduniad
UdosMmiounszanunniian windu 236.94 MtCOe vidaAniluiosay 74.35 vosnsudesfine
BounTranIMuATBIUTNA TIRIIADNIANITINGAT KATNIANTEUILNITQAAMNTTN TN

N15UARYNNYLIBUNTEAN WINAU 50.92 way 18.98 MtCO,e AUAINU daunIANinIsUapn w3y
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nszantesiign fo mansdanisvends Taslimsudesie3eunszan iy 11.83 MtCOe Tutl
2556 Myvaesigaunszanainaianisinunsvessuindlve Andudesas 16 veanisuaesing
Zounszaniionunvasszing fanssuiiimsudesfedounszangs tiun namizUgndm washu
Aldlunisineas Susinunisudesfitsifounsean mafu 27.86 MtCOLe wag 11.69 MtCOse
mudity Ussnalneydesfudounszaniidndiu deil Uaesfansuenlaeenlarseras 76 fiw
fmuieaz 19 wazfirwlunsasenleniesay 5 (EUnnuuloviguagiuningINIsTTUYIRLAE
Aawandox, 2562)

feiFounszaniiddnd 6 vin Wiun Aeansueulneenled (CO,) Aedmu (CHy) Arely
n¥asanlyn (N,0) Arwlalasngeslsasuau (HFCs) wmeingoslsniiueau (PFCs) uagfing
Fawlosianayvigeslse (SFs) Arausaziadednanmiividlilanfou (Global Warming Potential
L GWP) lusgduiunnaedy wu Aedimuiiaidngamivinlilandou 21 wirvesfine
asuaulasenled (COequivalent : COLeq) Aglunsasanlediidfnenniivihllandeu 310
winvesiigasuaulneanles ufu (NeNI194NYASHALaNNTa, 2555) AN9l5aUNTLANAIUITE
Auindsdaufeusnialan udraefidanufoutiundvanniiligumgivuialandoudy
nfu Wisuiailounsyaniiagiieussdnufoulilvisenluanlan Jufendt Usngnisaiiseu
n3an (greenhouse effect) waglssnn1suasyniigiseunszani nslanlassmarsuou (carbon
emission) Aedounsraniifannitgalutuusseinia fe freasusulaeenled dlvgiAnain
IR aINEIDaTa Ao 1ty fesesuei uardiuiiu Sugamgilaniidoutu 1 - 2 eam
\aLTE 919EINANIZNUADNIT0ONABNBBNKATDINY W5an139 slunaznsiiniludvesdad 61
gauvinilanioutu 2 esmwaidea tninermanaiainddidinninfesas 30 darundessents
goyiug nandntuazSyivenaanas vilviuyudisdedesiiafaszuuinauazemsidandey
mwmﬁlsmasmqa (gmsﬁmmsmmmﬁéﬁumimﬁ'sml,ulaaamwgﬁmmﬂ, 2560)
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mﬂﬁf\msimmuwwﬂgﬂ%’ﬂﬂwmL?ﬁymé’mﬂuﬁuﬁéﬁmmmLLﬁim JanTadealud nuldninfigseu
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duavesswunidn fUsuageaaludunouniswiasiannisinunsluilas Andudosas 86
saqaqmﬁa%umaumnwwﬂqﬂ wardumounsiuier Amdudesas 14 uaz 0.22 audidu
WINTIUUATAME (2559) lAnwussliuigInstinvesnsugnitvlsaiamile Tudmindednd
wilgesaou §1U19 wns U1 wudn dundes dnnsudesfnefing (CHy) Wi 248.26 n3u CO,
Feuwin/Alandudndundes (g COreqke) wavluniasanles (N,O) 58.84 ¢ COreq/ke 534
307.10 g COreq/kg HaRAN 113 Udosfnwfiny (CHy) @iy 113.65 ¢ COreq/kg waz N,O 58.84
g COreq/kg 593 172.50 ¢ COreqrke Nandn dadas dnsuaesfnafiinu (CHy) wAe 114.44 ¢
COreq/ke waz N,O 39.12 ¢ CO-eq/kg 331 153.56 ¢ CO,-eq/kg wanan d1alnadesdn’ Uass
Arafiny (CHy) 1dy 37.48 ¢ COreq/ke wazUaasfing N,O 261.19 ¢ COreq/kg 591 298.67 ¢

v v oA

COreq/kg Handn Liasandnisldasmidnfuivsuiaann msvssdiuigins®invesnimand
SN LUIBUIsUTENINg g Lazanuiinien Srutunindu Welilddeyafiusiugwasld
Usslomflunmsussifiuusednsnmnsuanfiviiduiinsde dsuindeu anvenazamy (2562) 14
Usziliuansuanuseslundaeenledlussuunsndninlfinsusianiddny 1oun deo Tudusnds

rilnadesdnd waztrdudululsinensnsdmdiauasssdun Munens fn waggsiugssiil

LY |

wagldnawesugiandidgy wudn Urauddu dusunanislanddesinglussaeenlenludgiuuin
M1gn 1,712 kg COreq/rai 509891170 U1lnataeadnd 9o8 wazdud1Usnds GUuiunis

YanUaosingluniaoanlenlulgiu 990 448 waz 160 kg COreg/rai mIud1AY N153T8UT
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laiuduyunisuan
5208UEN1598

Anssuisedl 7 Anvinavesnsnantnlnadissdnireduandon Tudunisusesfedeu
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7.1 nsAnwIUSutansUsesRnTiSaunszan nnsnantnlnadesdnd wavitalsaue lu
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fidmnefadeninuninsdugninlnadosdn fluiiuifmiamesysal waedoniaas duduniuel
nunsnsguandineissdn uasiilsdug luszuulgnii Tuasdaniamesysel wasdminas
Tngideninunsnsiiannsalvidoyaldlasaziden dunwalinumsnslasliyamaiunslidadonns
wanfisnnaialasazidon faudSueiouiuunseiafuiemandn thieyailduduimnis
Uasefinwiseunsean (Memsveulaeenled lunsasanled dinw) vesssuunisudniiy lagldan
Emission factor #1335n15A1U30 Life cycle assessment (LCA)

NAN1SILWALNUTIINE

unansfgninnadssdailuiuiitorinmesysal S 79 918 Yssnaufeununng
gunaidonnysysal 91U 26 18 wazdnnenuedld 31U 53 918 WU INWAINIHTEUUNNG
Ugniisnuudnlnadssdninuieugniidefiaiuniedudeifind uarssuudgninnaudae
d1lnadssdn inwasnsiituiivgnininadssdiniaie 18.4 135 Wudaiugsngm 3.9 Alansusio

% s

13 1iuandaiado 547 Alansusiols inwnsnsiftuiivgndadenade 36 13 1Hwdatussn 8.7
Alansusiels lenandniade 157 Alansusels

numsnsfugniminadesdnfluiuiidmiaee $1uan 104 91 Ysznaudeinunans
21LNBLBNAY T1UI 37 518 FUNBLTEIATU WU 47 578 Lard1LNaUINTU 8 518 SNDUINN
2 518 §WN0AUTIY 2 T18 SNNBYNTEAN 8 518 NUTNNYAINTISTUUNTUgNITRUUUgNT1IRIL
Fredlnaissdnd inwmsnsdfiuiivgndinadesdaiiade 5.1 13 Mudatussnn 3.2 Alandy
siols Idnandniade 631.22 Alantusdels woznupsnadifuiiugniriade 5.8 13 [wdaiugsng
7.57 Alandusiels Iénananiade 501 Alansusiols
Anadsasvndi (input) anasugndnalwaidssdnivannunansdamiamysysal

neasnsdaminmasysal dauau 79 518 Tdwdanug 8.49 Alansusie 1 dunandn l9ds
Tulasiau (N) 51.38 Alansusie 1 funands ldleneanesa (P) 5.11 Alansusie 1 Aunands l9de
Inuwna@ey (K) 5.17 Alanusie 1 dunandn Warsiaiidadyiivuasdngiy 331.92 Tadansse 1
Funandn ndnuantiiufien 30.98 Bnso 1 dunandn warlindsruamirduuniu 204
dnssie 1 funandn LazannisUgndidervenunsnsdminmasysal $1uau 21 518 wuh
nunsnstiudniug 87.61 Alansusie 1 dunandn Tddalulasiau (N) 0.41 Alan3usie 1 dunandn
Idenoanasa (P) 0.16 Alansuse 1 dunandn lddelnunadau (K) 0.30 Alansuse 1 Aunangn
Tasiediidntofivuasdngiio 105.70 faddnssio 1 funandn lindsunisiufiea 12.82
Anseio 1 funandn warlindaruaniiuuuiu 94.95 dnsso 1 funandn (Table 7.1.1)
Anadsasvieen (out put) InnsUgninnadsednvaanuasnsiainmysysel

NEAINTIMIAINYTYTAl 3109 79 518 Uaeeinwilinu (CHy ) /8y 0.31 kg CO-eq/ton
wazddesiwlunsasanlen (N,0) :nmslddewndl 270.66 kg CO-eq/ton sauiN1sUARENHLTOU
nszan 270.97 kg CO-eq/ton Uansiadamesinoonlan (SO,) 2.50 Alaniude 1 AUNANAR
Uareiawewluily (NH;) a1nnslddewatl 7.72 Alansusie 1 dunands Udouuaiiunieeinain
msflinszsvesiulunianioundas (PMyo) 1.08 Alantuste 1 funandn uazUdosuaasniei
91 slHeiadl (N-leaching) 9.34 Alan3usie 1 funandn wazainnisugnindelveunuasns
Fandamysysal 91w 21 918 wudn Uaesingdiinu (CHg ) |8y 0.97 kg CO-eq/ton wazdes
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finglunsaoanlen (N,0) 9nnsledeawnll 2.32 kg COeq/ton sauiinsUdssingisaunsgan
3.290 kg CO,-eq/ton Uasefnadainaslaoanlan (SO,) 1.27 Alansuse 1 funandn Uassfig
wonluiily (NHs) annstddeiadl 0.02 Alansusie 1 dunands YaseuaiiunieiniAannisis
nszarevesmlunseReuLUas (PMo) 2.10 Alansuse 1 Funandn wazldesuaansvmainnms
13Jeiail (N-leaching) 0.08 Alan3usio 1 fiunakan (Table 7.1.2)
Aadsasvidn (nput) anmsugndnalnadedaivaanensnsiminae
Andgasydn (input) mﬂﬂ’]iU@Jﬂ%”]ﬂWﬂLgmé’mimaamwmﬂﬁwi’maa 117U 104

518 tnwasnsldwaniug 6.05 Alansuse 1 Aunandn Tddelulasiau (N) 50.97 Alansusie 1 v
wandn Tdleneaneda (P) 4.51 Alanuse 1 dunandn ledelnuwva@au (K) 2.63 Alansuse 1 fu
wandn THasiediiidntefivuasdngiin 67.14 Taddnssio 1 Funandn THndanuainisdufiva
29.13 Anseio 1 dunandn wagldndanuanifuuudy 73.11 dasele 1 Funandn wazainnis
Ugniivesnunsnsdaninae §1uu 82 18 wudn wnwasnsldudaiug 17.72 Alansusie 1 Au
andn Tedelulngiau (N) 19.97 Alansusie 1 dunands Tddeneanesa (P) 8.89 Alansuse 1 fu
wandn lddelnuna@eu (K) 2.58 Alansuse 1 dunandn ldarsialimdniviivuasdngiy 48.42
finddnsre 1 Funandn Indsnuamituiioa 4.96 Anseie 1 funawdn wagldindsnuamiity
UG 142.95 GnsAe 1 AUNaNGR (Table 7.1.3)
Anadsasvieen (out put) 1nnsUgninnaiisdafveanuasnsiwiniae

Aadsatsuoen (out put) MNn1sUgninlwaidesdnivesnunsnsdmiaae S1uau
104 510 il UsesReiinu (CH.) Wi 75.43 ke COreq/ton wazUaesinalunsaeanlys
(N,0) 3nn15tddenil 293.61 kg COreg/ton Fauin1sUavefingi3ounTean 444.04 kg CO,-
eg/ton Uaneinadaieslaeanlas (SO,) 2.05 Alansuse 1 funandn Uassfnguwauluiily (NHs)
nmsigdeiail 7.58 Alansusie 1 Aunandn UdesuaiiuniseniAainnisilanszatevesiuluns
w3sunUas (PMyo) 0.47 Alanfude 1 Funandn uazUdesuaarsmiaiainnislddeind (-
leaching) 10.13 Alan3usio 1 funands LazaInNN1TUani1IvoLNERINIIMInEEY 31U 82 518
wuin Udesfafiu (CHa ) 1y 29.54 kg CO,-eq/ton waztdesfalundaeanlas (N,O) 910N
T9desall 111.50 kg CO-eq/ton TniMsUARENYTaUNTEaN 141.04 kg COreq/ton Uapeing
Fanesiaeanlun (SO,) 0.68 Alansuse 1 Aunands Yassfiwuwoulutly (NHs) annsiddeiad
2.48 Alanude 1 dunandn Ydeeuaiiuniaeniaainnisiansegatgvesiulunisinseuulas
(PMyo) 0.77 Alan5ume 1 FUNaNAR LLawJa'aamamimqﬁwmmﬂ%ﬂmﬂﬁ (N-leaching) 3.63
lanusia 1 dunandn (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 ke
Plant nutrient
Chemical fertilizer N 51.38 0.41 ke
Chemical fertilizer P 511 0.16 ke
Chemical fertilizer K 5.17 0.30 ke
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 ke 031 eg/ton 0.005 ke 0.97 eg/ton
SO2 2.50 ke 1.27 ke
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
NH3 7.72 ke 0.02 kg
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 kg
Plant nutrient
Chemical fertilizer N 50.97 19.97 kg
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
CO,- ke CO.-
CHq 3.59 kg 75.43 eg/ton 1.41 ke  29.54  eg/ton
SOz 2.05 ke 0.68 ke
PMio 0.47 ke 0.77 ke
From chemical fertilizer
use
kg
CO»- ke CO,-
N20 0.95 ke 293.61 eg/ton 0.36 ke 11150 eg/ton
NHs 7.58 ke 2.48 ke

Water emissions from
chemical fertilizer use
N leaching + runoff 10.13 kg 3.63 kg




176

a3Unan13Ide uasdalauauue

Ysuuveanisvaesiteisounssandirulugiinainnislddond adlulasmuduy
9eRUsENaU waztinannsknlnsiidueindsiiinainnislawisuauituiuaieassneudan

wonanfuinannisidirduemadunisiuaisiaiiminivivwasdngivdnuiunaieass

o
v v =

AausAslianusunneasnsiunisannslddewni aslidenanunu waslddonumiiagies

v A % A

Au wazAmITanduIuATIveINslamssNAuLaznsHuasiallesiumdniviivuasAngity wazan

=

nswAIagnIsnyRstunlas wenanitdnivinisarsiauimalulagnineitesiunsiddend

[

LagasEkiaImInTaN arIsSnwkaziiuaNgaNaNysalvesau WwIsNsIanslddena

[y

wazduasumsldledunsd Maundendivannisuaesinglunsasenles ieannisudssfinvisou

3

NILAN LAZAANANTENUADAILINADUMAD LY



177

unasuuazdaiauanug

UszAnsamnisldlulnsiuvasinlnadesdndiusgnuanoigituiieasaiiugnlunguiu
wilga-Srumtledan Jmdauasalssd

dlnadsdnfitusanuanegeiusiruiivgnlundguiumien-fumideidd Smde
upsassA Nslddelulnsiaudanuusiinuaiieseiau Wnandaganiinisilidelulasau
W u ﬁ NSX042022 NSX112011 NSX112013 NSX112017 NSX152097 way CP888 New il
Use awﬁmwmﬂs&’ﬂuimmuLwamwwawamm wanAnfinTy 20.15-26.41 Alandusdonisldde
lulmsiau 1 Alandu siug NSX152016 NSX152067 uag NSX152070 fisiwiimnumuniusonisuin
lulnsiou 0.84 0.82 ua 0.82 Fsgeniniugdug
msdamasmenmaiiaiiulsAvsnmnskandrinaisdniangen NSX042022 (Wug
UATAITIA 4)

nauAus-Suniendd Smipuesassd msldeiiviinasinemns 15-10-5 Alan3u
N-P,05-K,0 sigl3 Vil ldnananuazlinaneuunumaasugeansgeiian

nauAumie-sumienduns Smiauassedin Aiviinadunieagluiusssum nsld
Jolulnsaudnsn 1 wivesdAiugdinIua1daseiau (20-5-10 Alansu N-P,0s-K0 mals) 11
nandnifindu vlsiiselfuasnanouunumaasygmanigaiian durirenisasu Tunsdvesiiu
wmiler-srumilerdunstalusuadunssingeglussduuiunatsiege lddududesinnglate
Tulnsiau

nauAuTuunsoutls deugnauggniaundlaifinislidiasilunigingedudistauas
Tunngingfduiisdissndudodiinaiy nslddelulasauludngm 20-5-10 Alan3u N-P,0sK,0
sols TUszansnmnsldlulnsuiioadaanangs inaduauansawusniian wazausaan
nslddelulasiauasla
UszAndamnisldlulasauvesdiinadssdninug gnuanaigiuiieaduiivgnlunguiy
wilea-srumtledan Jmdaunsalssd

drlwadssdnitusgnnavengduiusauiivgnlunduiumie-srunied famda
upsassa nsiddelulnsiaudnsuuriinuaiiaseviau Wnandaganinisilidelulasiau
1 lwaudaziuginisnovaussiadounndreiu IagWug NSX111021 NSX111044 uay
NSX151009 {5 amamwmﬂﬁuﬂaiﬂmwum wanAnfinduads 21.0-22.7 Alanfudenisldie
lulnsiau 1 Alansu sfug NSX151008 uay NSX151017 ffvianumunusdenisnelulasiay
0.82 WAz 0.88 Tsgeninsiugaun

mswmiﬁmmmimatﬁuﬂizﬁm%mwmiwam’h'ﬂmLﬁﬂﬁé’ﬂimqﬁuﬁuﬁ:ﬁwﬁu NSX052014
(WuGUATEIT3A 5)
\a ' ~ Ao W ) I3 Ty A A
nauAuIN-SImleIEn Jamdauasadssd nstadenivsinasinemisiulasiau 15-10-
10 ﬂIaﬂiaJ N-P,0s-K,0 fials Mmamammuwmmwmam GG AN EAIATANLNSALALANS
14e18u 22.5-10-10 Alansu N-P,0s-K0 sials ﬁ]vmat,wmwsﬂmmaiﬂwamam
naufuurile-saumienduns Jmiauassivdun Iumuwuﬂsmmaum%ai’mﬁw an31de

q
[y

Tulasuimunzaufa 30-10-10 Atansu N-P,0s-K,0 #als drufuniusuiadunseinguiunand

q

fi9a9 9ug NSX052014 liinevaussdedelulasiauildiiuyngng



178

nauAusuunseuds Samingiesd Weugnanuggniaunfludnisliinadulunie
Ingerludists nsldteludng 10-5-10 Alandu N-P,0s-K,0 dels fsdndammsldlulasiau
Wieadanandngs Tnaneuunuduruinsasmumniian uavanunsnannislddelulasiauadls
wiilodsvaufunnngingaruiiadas Sudufeddiinaiy msldtelulasiauludaniifiuandy
Hu 20-5-10 Alan3u N-P,05K,0 dels Hreifiaszansnmnsuanls uasdslynanouunuiduen
WANNTANU
UszAnsnmnsldihvasdninaissdadiusgnuanangiiuiisasa

mslvinasuuidrlnelusn 50-100 Wedidudvesdnsnanessmetivosdinlng ¥
Tnandafintudosay 5.9-27.1 Waisuifisutunisugninsondeicu Tnewus CPsss New Ti
HANANTENING 1,119-1,577 AlanSusials Mudanuaudiaueige1y NSX112013 Winande 1,462
Alandusials fiug NSX152097 NSX152067 NSX112017 uag NSX102005 Tinandniadesening
970-1,091 Alandusiols druunsansss 3 Winandn 942-1,068 Alandusiels 41lnadssdaiusiay
fusiiusyAnBammmsliiunndiatu Wug CPess New fuszavsnmnslitguande 201224
Alansudet 1 Tadwng uargsda 3.12 Weugnlasendotnu suggnuaueange1n NSX152067
NSX152007 uaz NSX112013 fuseAvsamnsldtuade 2.06 205 uax 1.86 Alansudeti 1 Sadums
nsUgnlaerdetmunudn Wug NSX102005 NSX112017 uasunsanssd 3 fluszavsnmnislin
e 1.92 1.89 187 Alansusienh 1 Hefums puddn
Uszdndnmmslithuasdninabeedniwusgnaasangifiuifisadu

nsliinaduundnlnelusa 50-100 wWesidudvesdnnmaniesumeriivasdinlng v
Tiifumandndninafiutudesay 7.8-37.0 iWedsuifisuiunisugnineedotinu Tnewus
YASAITIA 5 GLﬁmawEmaﬁlagqqﬂﬁa 1,330 AlanSusials Wug NSX111021 Tfnananlady 1,315
Alansusdels dquWug CP888 New WUFUATAITIA 3 WUF NSX111014 NSX151009 way
NSX151034 Tnandniade 1,251 1,089 1,083 910 way 845 Alaniusels auddu dmsy
UsgAvsnmnslddmesinilng wuiuguasanssd 5 Sussansnmnisliiiadogeanie 2.35
Alandusiodn 1 fadiums sesasnliunius CPess New dsfluszannmnisliinade 2.30
Alanfusion 1 Sadiuns druiug NSX111014 ufuasanssd 3 fug NSX111021 NSX151009
wag NSX151034 fiuszavsnmnslidniede 2.28 2.00 2.28 1.98 1.92 uag 1.78 Alanfuseri 1
adluns auanuy

[

a v Y g o & (4 A o
ﬂ’]'i‘lJi%L&Iu‘wuﬁq‘lﬂ’ﬂWﬂLa‘c’Nﬁﬂ'Jﬁ@IﬁﬂLLaZLLQJaQﬂGﬁWﬁ"IﬂﬂJ

v v

n1sUsdluiugulnald gesdndang Muguy wasuganNaNALAUNUNIULES FIUIU 96

L% 3

Wug/anenug selsalulndiunalug aunsadangussAuanudiuniu 73l Aruniu 50 Wug

]
£

AuMuUIUNGe 41 Wug/aeiug wazsaukauIunaa 5 Wug/aenug drunisussiiulsndun
fiananideuuniie Tudhilnadssdnd S 30 Wu/aeius yniusinoglussiudoune
nssuunsERuUATIEuNIuTsiInadsadninonisdvhanevemuewiagd iy
F1lwa Sruunszduanuiumulidy 3 ngu fell Rugduniu 1 aneiug fe Neis82002
AuMuUIUNGNe 81 Wug/aeug uasiugoeule 30 Wug/aenug
MsszuInvesiLauzaduinlnaluanils U 2560-2562 uag 2564 1FuNUATIEUIN
dletmlwaissdniong 40 Yu figharefinnvueuasdiduiads 0.27 siesiu madisaalud



179

2563 linugihangvemuswaizaisudilnaluanmls wandiiuinusuianisunsssuinves
ez wmuluannls eglusyivi dilifasvdunviliinanudenesienands
msInnMsiudan angnuiiekaziustn lnadesdndiioannsiinlsamanuasilnmii

F1INALRE R ITUTUATAITIA 3 UATAITIA 4 WATUATAITIA 5 anansauaniudiegary

Ao

(Wun1AL-NINGIAN) FuAuNeInsaiugniuangn lnedesidudnsiialsamdauwaziliniuie
wazdinisUwlouvssarsiivainidesilulSuiasi drunisiiuie) TuguasadIssd 3 uag

wATENTIA 4 anunsauinealansusieny 120 Ju laufveny 130 Ju wisdlanudusiniiugou

q
dhuiusunsanssd 5 AuAelddud 100-110 Su limafuiAeidd
nsuAmmAaRusE I TnaABda SgnuauLS ALY NSX042022 (unsaaTsd 4)
Ugnuadangiiuguviua (mnfih 1) 4 uad adumeangiiugurine (M 4) 1 wan aduiuly
ufuiiuiiugn luituiiugn 113 1adaius aeviugual 3 Alansu waraneiusie 1 Alansu Tag
T eyTENINWNNT 65-75 LYURLIAT Tregseninemuy 15- 20 lwuRuns 1 dudevqu lagdgnany
Hugwrkwaziugensouiu
nsnAmmAaRud I TnaRs i fgnuauius ALy NSX052014 (uAsaaTsd 5)
Ugnuadaneiuguiiual (mndh 7) 4 uad adumeanenugunne (mnfn 5) 1 wed aduiuly
uduiiuiiugn luituiiugn 113 1adaius aeviudull 3 Alansu waraneiusie 1 Alansu Tag
T8 TenINU0T 65-75 Bul. Srugsendneduy 15- 20 By, 1 Audenay uwazaisugnd1ilneaie
fuguiive (mnih 5) fouaneiusul (nil 7) 4 Ju ileliAnnnanszinsazesnasuayivs
flanysal warldnandnudniusgs
wavasanslausunsndiainsadeanusenuazanuudeussvaaniaiugtTnaisedn s
nsagnidaiusininadessdnidoaslswounsiainga Sns 10 Soddnsrowdaiug
1 Alan3u awsnanmudesnensluiifnannueunseidminaaisgauariiszeslunisify
Snwnudaiug W 212 deu Tnewwdaiuidnafinunimnunasininsg i e Flnadss
fnfgnuauunsanssd 5 amnsnfiuinwild 2 Wou dnlnadssdnianewusufinini 4 arunso
Ausnwild 4 Weu dnlnadesdaiaetususionii 1 dnlnadodnignuauunsaissd 3 way
uAsaTIA 4 7 amnsofiuinuld 8 Weu dnlwadesdimeniuguvininih 7 aunsofusneld
12 \piau
nsdansszesUgnyidesnsUssrnafinzanlunsudndialnaifoedng
nsUgndlnadesdnfgnuauiusunsaissd 5 amsaugnldinadudy (Feumwieu-
fiquien) wazvanery (Founsngiau-fugiey) msifisdnsUszang 91n 8,533 Wy 15,238 diu
sols ilildnandndninadodnifiutu dwaldfiselfifiatu lnensugndninadedn
gnnauTuSUATAITIA 5 AiszozUgn 70x15 wuRlung (15,238 dusels) uaz 75x15 lwufwng
(14,222 ausals) ﬁﬂﬁlﬁwamémﬁidéqqﬁqm Fatunisuurdinuasnsininlulduselevianunse
LLuzﬁﬂﬁUQﬂlﬁﬁiwzﬂQﬂ 70x20 wwuAes (14,222 susals) se 70x15 wumuns (15,238 Au
#eld) nsifinsnsuszanssududesddanstoeravmnzay ielismormsifismosneniy
Foamsvastrlnadesdn ififsuusnsdssenafuty



180

Usunun1suaesineisaunszan annsuand1alnaaesdn’ uaznalsdug lussuunisuanie
Iludwmdamesysaluazdmiaiag
nsUasefimseunszandlugiinannsldiewnd niilulasawdussduszneu waziin

[

1NN sl uemasniinannslawseudu nrsttunduemaslunisnuanseiinndm
Tyguardngiy Fausazianssudniun1svatgass dedudamslianuiuninuasnslunisannis

Tiownd dnslddedun3d vialddenuaiiagsiiu wagasanduiuaswainslawseufutay

v v A

nsnuansieiidestumInivivuasdngie uazannswayiannisinuasluiilas uenaniinide

'
ad v a

msiamalulagifetesiunsiddeniivavansMindngieivangay InmIssnyagiiy

a6

¢ a Y aca Y] 14 aa ! a Y+ a 1Y) + oA
ﬂ?qﬂaﬂmaﬂuimmaﬂﬂu Luu’lﬁﬂ'ﬁ‘ﬂﬂﬂ'ﬁiaq‘ﬂm@ LLagaQLa5Nﬂ7516UTJ8@uV|35J ququﬂmsﬁjﬁaﬂﬂqi

Yassinelunsaeanles ieann15Uasei19isaunssan waranNansENumaaILInaal



181

UIFTUIUNTY

nsNvaUsEVIL. 2554, dllonsmuiinamslithesiit Usinamslihuesiivdrduasen
dusdviaia. dunmsldthsausenu 5ﬂﬁfﬂqwﬂ3wmuasﬁmsﬁw nINYAUTENIU.
123 wil

nIEMTINYATWAzAUNTal. 2555, gvseaninsiUABuLUasion AR uANsINYAS T A, 2556-
2559 NFENTIBNUATWAZANNTOL NTLNTINNYATUAZANNTAL. 66 N1,

Julu deunes uazdnsngual wusind. 2559 AflonsTieseiiuuaziiv. MAdvssdmans Aoy
PNSNYINTFTIUVIR UMNINYINUFIVANUASUNT, A9

i aviand Wi lvess wgvs doud uasfivund ngnaosun. 2548, Mafnwunalulagnig
WAmAaus T Tnadesdrignaay « TnsUgnaneiuiuimonasusl. nih 39-40. T -
enunanuiTed 2548 (Undnde/senuanuininihy drlwadesdnd the e
\riswgiadue. quiidefivlsunsanssd dnideuasimunnisinuasiond 5 nsuivins
NEAT NTENTINNATWAZANNTAL

50 4018 Wity Budle wasAseg dudenzna. 2559. NMIIATIEANTUREMBLTRUNTEANMAY
Huazeosadninianssunsmzgniinadssdnfluiiufisnouiudy Suin
Fodlvsl. Msansimnssumans. I 23 @il 3) (ne.-5.A. 2559) : wih 94-105,

Usglw el 2544. Msbesgsilulasiauile. vt 108-112. Tu: gllonsiasisvifiuias ity ngu
NATATAY NaIUgIINe NTUIBINTNYAT. 164 Wi,

winssas andudu lafie lavray anssd (e wavunins Awanding, 2559. nsfinwusufiuly
SnsTinvesnsnanduviaes waziivlsdug lussuunisnaafivlswnnamilenauu.
FIUloyaidenTuINNBNERTeeulal ARIHANWITENTUIINTINYAT HANWITUIAL
W 2559.

filwwg ngPABYIN WazaNwy Ygusgsu. 2550. MsAnwdnyauznsesTIinefiieadesiuany
muudsludrilnadesdnd. menumanuitedugs nsfmanees T 2550, 10 u.

fius nynasean. 2551, NuidouagiandnTnadssd lusanalne. wnansinns
Usgnoumsiineusuides msudulsaiustminanunmuuddulsemelne. Juil 18-21
nuAS 2551 au Tsausuiunesised Unin Saninuasassd.

FUTUNS DN, 2539. T1alue n1swan nslauselevil Mzt mnaznsaienen
wAlLLABENEATNT. ATUENEINTTUN, NTUVNTL 274 W,

11 TWUTIN WIe1 wana anns gule Annyal Suual wavaSiand e, 2560. N3
novauesasinlnadedn iU NSX 052014 detlelulasiau lunduiusuvummeuts
2. gVl wih 61-67 Tu: tonansmsUszgaivinistrlnedavhauvisniindsd 38 25-27
N3N91AY 2560 2 LAUTULNTUASA T80 Laus aln JWIAUATAITIA.

Fudy auoun3ng nuAns WAL wazaune Yauseiu. MIneuaussesiilidenisdn
seprdan warUSuunslii. nsasinmanens 13 (fueneu-sunnau 2538)
186-193.

Jaan duRvsean. 2538. umufuRnisimeluladiudeniug. nalunfivemans Ao
NINYINTTITUYIR UINIFAAUATUNS. 115 wid.



182
ANNIEYAY UL A9 ALTIEY ¥a7Rl azlden a15n 9135NY Lasiiug NJAaREUN. 2556. Ha
spveaInsinmslouarszuuUgniiadenisndndlnadesdnd. u. 90-108 Tu:
NansUsEnaun1sUTEYaIzINIg U1ilnaukas U1 aYIR pSsf 36 fuil 57 lquieu
2556 04 15usudmsIal Jandavuesang
audwaluladlavzuazTanuiiayd. 2556, N153AMNUYTI 19157 INTTINVRININANITINYAS

(Data Collection for Life Cycle Inventory of Agricultural Production). #esUfu#n1s
N15UsEiiuTInsdin audmaluladlaveuarTaguneynd (MTEQ) drdnauimun
emansuasmalulaguiani sunenasmad Jwrianusiil. 60 i,

AUGUTEIUNG. 2556. faninsfl 2. Allon1sUsEIduNg. d1NULATEERANTITNEAT NTENTIUNYAS
wazannsad. 340 v,

AuiirnTunAdunsUAsusUasanmgdennia. 2560. fiusiadedl 3. Alledsnumsuaush
Low Carbon Society Guidebook. 83AN1TUSMITINNIAUTOUNTEIN (DIANITUINVU).
NFANNL. 96 nil.

aontuATeRvlsuaERamauNuUNgI L. 2563, lonasiuuzthmeluladnsuandnlnaaeadnd,
anWITeNY LS wasNaMAWMUNAIY NTUIWINITNYAT, NTUNN.

auvy yaUseAu uqum Fo3s8 Inennn 3quna Tnysal wisuds agdl auaiz 59N m3ne uaz
9330MA JNUNUS. 2562. n1sUszliuAn1sUanyaeslunsaeenlynlussuunisuaniiy
wisegha. vt 7-42 Tu 51897ulAsen15398 U 2561, NS INISNeAs.

driinnuulenisuasiunSneInssTsuvRLarAIndey. 2562, S1BULANARTUR 3 (2t
Uszanaw). drinauulounsuagiunineInssssumninazaaandon. 29 i,

dinnuATEgRaNIsneRs. 2563. aiansinunsuetUsenalng U 2563, Nsensaanunsiag
annsnl, N3N, 241 i, http:/Awww.oae.go.th

Ul 9uUsEAnS Tyt loniauiisan dlums lonfimunass gawa Whdes wagianiud il
uen. 2553, Havessresgniirionisasydule uaznandalunisnanudaiusinilnain
gougnuauinIfilifosnonsontiug KBSC 60547 376-384. Tu: mMsUszamiBsufonTg
Tassn9idousion drilwauazdnaring adsd a: Bosmafiumandednineuazdiniadie

fimunaunnTInuasdunadenstnadaiu. uuinendeinuasmans, ngam,

qUsdl Useans luady lenvirunissal uagAaniud wivuen. 2550 navessrezUgniiiiients
W3l uaznandnveawdaiiuginlnailngou. i 359-365. Tun1suszaudvinis
1lne wazdavineusisnd asedt 35: annie. naudrnsineas nauduaSuNINYRS
LAZUNINIRBNBATANANT, NIV,

gaviand lnewna fiwg nieaoen viedd unsvat 31w Tya1is wasdila a1AUsIAU. 2560.
Flnadeadaignuauiusfiiu NSX042022 way NSX052014. u. 31-39 Ju: Lanans
Usznounstszaadvints $1lnanagdshauiend ads 7 38 25-27 nsngiau 2560 w
L59UsULNTUATAE Taaim woun aU1 JminuATadITIn.

g Inewa. 2560, Frilnadesdrignuaniuslval NSX052014 nandngs enguiuiodu nuuds
funmilse. AuduidleTuil 7 unsian 2561, quiideiivlsunsanssd: URL hitpy/nsfarc-
news.blogspot.com/2017/08/nsx052014.html



http://www.oae.go.th/
http://nsfcrc-news.blogspot.com/
http://nsfcrc-news.blogspot.com/

183

93U NOINRAUL LAz Tus) Yamasd. 2534, lenansivInng Fos wuasdnginalne wazfivlsdug
Usenounsiinousumdngns uuas-dni-dnsfieuaznistlestiuinin adsdl 6 Sudl 17-28
figuiey 2534 NafguazdnIngl. NILIVINISNYAT. ¥ 21-25

o3I NAIAn] aue YnUszdu wazdise Yaeiatay, 2550, MInadeusTUUMTUNTTil
Flwadesdniluiisvdnluiiufianndu Smiamesysal wih 373-383. meUssainms
driwauaet e Al 35 Tufl 21-27 wgunau 2554 o TsausuETIn1 s
NIWNN.

Ahamad, S., B. Lai and D. Kher. 2015. Screening of maize germplasms against stalk rot
disease in the intermediate zone of Jammu region. IJSET. 2: 828-831.

Abuzar, M. R., G. U. Sadozai, M. S. Baloch, A. A. Baloch, I. H. Shah, T. Javaid and N. Hussain.
2011. Effect of plant population densities on yield of maize. The Journal of Animal
& Plant Sciences 21(4): 692-695.

Asare, D. K, J. O. Frimpong, E. O. Ayeh and H. M. Amoatey. 2011. Water Use Efficiencies of
Maize Cultivars Grown under Rain-fed Conditions. Agricultural Sciences. 2(2): 125-
130.

Banzinger, M., G. O. Edmeades, D. Beck and M. Bellon. 2000. Breeding for Drought and
Nitrogen Stress Tolerance in Maize: From Theory to Practice. Mexico, D.F. CIMMYT.

Bray, R. H. and L. T. Kurtz. 1945. Determination of Total Organic and Available forms of
Phosphorus in Soils. Soil Sci. 59: 39-45.

Carkir, R. 2004. Effect of Water Stress at Different Development Stages on Vegetative and
Reproductive Growth of Corn. Field Crops Research 89: 1-16.

Chapman, D. D. 1965. Total Exchange Bases, pp. 902-904. In C. A. Black (ed.). Method of
Soil Analysis Part 2: Chemical and Microbiological Properties No. 9. Amer. Soc.
Agron. Madison, Wisconsin.

Degefu, Y. 2003. Cloning and characterization of xylanase genes from phytopathogenic
fungi with a special difference to Helminthosporium turcicum, the cause of
northern leaf blight of maize. Available:
http://ethesis.helsinki.fi/julkaisut/maa/sbiol/vk/degefu/
cloninga.pdf. Accessed Jan. 25, 2010

Denmead, O. T. and R. H. Shaw. 1960. The Effects of Soil Moisture Stress at Different Stages
of Growth on the Development and Yield of Corn. Agronomy Journal 52: 272-274.

Fageria, N. K., V. C. Baligar and C. A. Jones. 1997. Growth and Mineral Nutrition of Field
Crops. 2™ Edition, Revised and Expanded. Marcel Dekker, Inc. New York. 624 P.

FAQO. 1986. Irrigation Water Management: Irrigation Water Needs, Chapter 3: Crop Water
Needs. FAO Corporate Document Repository. Available:
http://www.fao.org/docrep/s2022e/s2022e07.htm, Accesssed Jun. 22, 2017

Fischer K. S., E. C. Johnson and G. O. Edmeads. 1983. Breeding and selection for drought in
tropical maize. Mexico: CIMMYT.



http://www.fao.org/docrep/s2022e/s2022e07.htm

184

Grant, F. R., B. S. Jackson, J. R. Kiniry and G. F. Arkin. 1989. Water Deficit Timing Effects on
Yield Components in Maize. Agronomy Journal 81: 61-65.

Grudloyma, P., N. Kamlar and S. Prasitwatanaseri. 2005. Performance of Promising Tropical
Late Yellow Maize Hybrids under Drought and Low Nitrogen Conditions. Pages 112-
116. In: Maize Adaptation to Marginal Environments. March 6-9, 2005, Pak Chong
Nakhon Ratchasima, Thailand.

Grudloyma, P., T. Budthong and N. Kamlar. 2005. Identification of Tropical Late Yellow
Maize under Water Stress Conditions. Pages 132-135. In Proceedings of the Ninth
Asian Regional Maize Workshop. September 5-9, 2005. Beijing, China.

Guthrie W. D, F. F. Dicke and C. R. Neiswander. 1960. Leaf and sheath feeding resistance to
the European corn borer in eight inbred lines of dent corn. Ohio Exp. Stn. Res. Bull:
860.

Hefny, M., S. Attaa, T. Bayoumi, S. H. Ammar and M. El-Bramawy. 2012. Breeding maize for
resistance to ear rot caused by Fusarium moniliforme. Pakistan Jour of Biological
Science. 15(2):78-84.

Hessyime, C. W., R. J. Bothas. 1977. Mold development in ears rot of corn from tasseling to
harvest. Mycologia. 69:328-340.

Hooker, A. L. 1969. Widely based resistance to rust in corn, pp. 28-34. In J.A. Browning, ed.

Disease Consequences of Intensive and Extensive Culture of Field Crops. lowa Agr.
and Home Economics Exp. Sta. Sp. Rept. No. 64. 56 p.

Huang, R., C. J. Birch and D. L. Goerge. 2006. Water Use Efficiency in Maize Production - the
Challenging and Improvement Strategies. 6" Triennial Conference 2006. Maize
Association of Australia.

ISTA. 2004. International Rules for Seed Testing. ISTA, Switzerland.

Jackson, M. L. 1985. Soil Chemical Analysis. 214-221.

Koshawatana, C., P. Grudloyma, W. Indan. 2010. Inbred planting technique for Nakhon

Sawan 3 hybrid maize seed production. kasetsart journal. 44:776-782.
Lashkari, M., L. Madani, M. R. Ardakani, F. Golzardi and K. Zargari. 2011. Effect of plant

density on yield and yield components of different corn (Zea mays L.) hybrids.
American-Eurasian Journal of Agricultural and Environment 10 (3): 450-457.

Leid L. M., D. Spaner, D. E. Mather, A. T. Bolton and R. I. Hamillton. 1993. Resistances of
maize hybrids and inbreds following silk inoculation with three isolates of Fusarium
graminearum. Plant Dis. 77:1248-1251.

Levy, Y. and Y. Cohen. 1983. Biotic and environmental factors affecting infection of sweet

corn with Exserohilum turcicum. Phytopathology 73:722-725.

Lew, A., A. Adder and W. Edinger. 1991. Moliniformin and the European corn borer (Ostrinia

nubilatis) Mycotoxin Res. 7:71-76.



185

Lindsay, W. L., and W. A. Norvell. 1978. Development of a DPTA soil test for zinc, iron,
manganese, and copper. Soil Sci. Soc. Am. J. 42:421-428.

Logrieco, A., G. Mule, A. Moretti, A. Bottalico. 2002. Toxigenic Fusarium species and
mycotoxins associated with maize ear rot in Europe. Eur.J. of Plant Patho. 108:597-
609.

Moll, R. H., E. J. Kamprath and W. A. Jackson. 1982. Analysis and interpretation of factors
which contribute to efficiency to nitrogen utilization. Agronomy. J. 74:562-564.

Oktem, A., A. G. Oktem and C. Yalcin. 2004. Determination of sowing date of sweet corn
(Zea mays saccarata Sturt.) under Sanhurfa condition. Turk J Agri For. 28: 83-91.

Pavaiz, Z., K. Hussain, S. S. H. Kazmi, and K. H. Gill. 2004. Agronomic efficiency of different
N:P ratios in rainfed wheat. International Journal of Agriculture & Biology. 3: 455-
a457.

Peech, M. 1965. Hydrogen-ion Activity, pp. 914-925. In C. A. Black (ed.). Method of Soil
Analysis Part 2: Chemical and Microbiological Properties No. 9. Amer. Soc. Agron.
Madison, Wisconsin.

Pioneer. 2018. Nitrogen Uptake in corn.
www.pioneer.com/home/site/us/agronomy/library/n-uptake-corn/#, Accessed April
24, 2018.

Prelisky, D., B. Rotter and R. Rotter. 1994. Toxicology of mycotoxins. /n: Mycotoxins in Grain:
Compounds other than Aflatoxin, Miller, J. and H. Trenholm (eds.). Eagan Press, St.
Paul, pp:359-403.

Raymundo, A. D. and A. L. Hooker. 1981. Measuring the Relationship Between Northern
Corn Leaf Blight and Yield Losses. Plant Dis. 65:325-327.

Ren, J. P. 1993. Preliminary study in maize ear rot. Maize Sci. 1:75-79.

Schollenberger, C.J. and R. H. Simon. 1945. Determination of exchange capacity and
exchangeable bases in soils-ammonium acetate method. Soil Sci. 59:13-24.

Scott, G. E,, S. B. King and J.W. Armour, Jr. 1984. Inheritance of resistance to southern corn
rust in maize populations. Crop Science. 24: 265-267.

Shafi, M., J. Bakht, S. Ali, H. Khan, M. A. Khan and M. Sharif. 2012. Effect of planting density
on phenology, growth and yield of maize (Zea mays L.). Pakistan Journal of
Botany. 44(2): 691-696.

Thind, B. S. and M. M. Payak. 1985. A review of bacterial stalk rot of maize in India.
International Journal of Pest Management. 31:311-316.

Walkley, A. and I. A. Black. 1934. An examination of Degtjareff method of determining soil
organic matter and a proposed modification of the chromic acid titration method.
Soil Sci. 37:29-37.

Xiang, K., Z .M. Zhang, L. M. Reid, X. Y. Zhu, G. S. Yaun and G.T. Pan. 2010. A meta-analysis

of QTL associated with ear rot resistance in maize. Maydica. 55:281-290.


http://www.pioneer.com/home/site/us/agronomy/library/n-uptake-corn/

186

AMARNUIN

gasnsiuInmsUdesinuFeunszan (gudmaluladlavieuay Tanuwisni, 2556)

1. Vsnaut)y Aaiude N P ua K Aldsie 1 Alansunanan

2. Uinamdsauiildnousunamanan

(Fem) = Usnandewdsiily Bns/Alanfunanan) x mnuvunuduintufioa (Rlandu/ans)

3. USunaundsnuiildneUSinamandn

(WWBY) = Bunaudewdild Gas/Alansunanan) x mnunudutisuoudy (lansu/ans)
AuuduTesufsa = 0.85 Alanfu/ans was
ALY SLULBY = 730 Alandu/ans

4. YSunaudiiny (CHa)

S (CHy) = Vinaudowds landudowads/Alansy naran) x Emission Factor (g/tonne fuel)

Emission Factor = 55 g/tonne fuel (UuALYa)
Emission Factor = 2,200 g/tonne fuel (UTuLUUTW)

5. Vsanatamaslaoonles (SO,) = 2 x S x F e S = Usinadalaslu@einds (% by wt)
F = Binaudewmaiildsie Alansunanan
Usinaudamleludsiusiva = 0.035 %: Usinasawlesluthsiuundy = 0.05 %

6. daiiwonImIINsensEeveshulunswIsuLUas wasguasnuiluuuas (PM;) Ag
AuageDIvUIAENNTY 10 pm = Emission Factor (kg/ha) x 1/ (6.25 x Wawnansials)
Emission Factor = 1.56 kg/ha

7. Usunauiawenlutly (NHs) a1nnnslddetadl  E (NHs) = FC x EF x 17/14
FC = Usanaute N Aldrenlansunanan
Emission factor veelel NPK = 4%; Emission factor ¥83Ue urea = 15%

8. Usnaiwlunsaeanled (N,0) 9nnslddelulasiay E (N,0) = FC x EF x 44/28
FC = Usanaute N filddanlanfunandn
Emission factor ¥estJoedifiln N,O = 0.0117 (lsifiniae)

A" Emission Factor iuefiuansUdunamsuassfingSeunssansoning



