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Reciprocal Recurrent Selection in Late Maturity Maize Population Improvement

g newma” Yy msaaani? viedld unsves? umsu auduns?
Suriphat Thaitad” Parinya Kansomjet? Thadsanee Budthong? Budsarin Imin?

Abstract

Improvement of late maturity maize population by reciprocal recurrent selection
method (RRS) aimed to improve two heterotic late maturity maize populations; NP99201 and
NP99202, to enhance their combining ability and drought tolerance for use as a genetic source
for the hybrid breeding program. Two maize populations were improved simultaneously by
reciprocal recurrent selection from 2016 to 2020. In 2021, the base populations (Cy) and the
improved populations (C; = C7) of NP99201 and NP99202 were evaluated at Nakhon Sawan
Field Crops Research Center. The findings revealed that there was no significant progress in
terms of yield improvement through the selection process. However, the yield of both
populations in all improved cycles was significantly higher than open-pollinated variety (OPV)
Nakhon Sawan 1 (879 kg rai'!). The grain yield was positively correlated with grain shelling
percentage (r = 0.62*) but negatively correlated with plant height (r = -0.73**) and ear height
(r=-0.71**). The NP99201(RRS)C; and NP99202(RRS)C; populations exhibited positive and
statistically significant general combining ability (GCA) values, indicating their suitability for
further development as open pollinated varieties. Additionally, the cross between
NP99201(RRS)Ces x NP99202(RRS)Cs populations displayed positive and statistically significant
specific combining ability (SCA) values for yield characteristics. Thus, the inbred lines derived
from both populations in cycle 6 are suitable for use as parental lines in breeding high yielding
hybrids.

Keywords: Maize, Population improvement, Reciprocal recurrent selection, Late maturity
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Han1sAnwImuIn ldnuanudnantihlumsdndenludnuuziands wilsyyinsynseun1sdaien
vosisansUszgnslinandnganiiusnamdauasarssd 1 (879 Alansusels) Snvusnandni
AwduiusnsuIniuesidusineng (0.62%) ualeuduiusnauiudnuueanugeiu (-0.73%%)
wazANEgaln (-0.71%%) UsgwIns NP99201(RRS)C, uay NP99202(RRS)C; flanssnugnsnansialy
(GCA) TAnduvinuazuanasegaiidedfyneeda Fedimumnzandmsunistluimunduiug
HaAsUR WazANANTENINa NP99201(RRS)Cs hay NP99202(RRS)Cs ANANTIAULNITHANANE (SCA)
Bunanuazuandnamsadfegediteddyludnumsnands dufuaeiuguidvauldanioaes
Usznnsluseudmdenil 6 annsavluldlumsimunduaneiugreuslunsaiaiuggnuandilsia
WA

AdAgy: T1lwaidesdnd nsUSuUTIUsEYINT NsRdenwUUYILIUERU 918uNeIET)
Al
nsUsuUgeiug igludnwaenauSuna (quantitative traits) Wudnuaueiignaiuaulaedu

]
v a ' 9 a

$ununn uarBuisiasiiinadensuansoanuesdnuntien wardutuanmndeuiifiniulgnet
msgnenenduand milslugd ndmilaimnududeu (complex inheritance) Nsifinpaudveduiia
vesdnunzimuaufeBusuiunnd Meisnsdndenivihdmyudouluden q ieasaunuiives
JuiffmuaunsuanIeenesd nwuETlsFaINMIAaden 3eniinsdndeniuunyuisu (recurrent
selection)

n13USuUTaUsEIInsLUUMY M3 Buad U (Reciprocal Recurrent Selection, RRS) tdw3gnns
U5uU59581319Us89103 (inter population improvement) lunsauiuaetuseyins Tneiiuszansins
aesfienmelsdasonu (heterotic pattern) fithwunesiieiueudveduiifesnis snseduniadsues
Usens wavdTulssaussausmMsanseninaseyng I5e0ufn1sneuauawensAndonyuley
adu $1uu 10 sevlulssrnstininaifiosdnd aunsofiunandn 1.94 Wodidud dosounisdaden
W waussausnnswaNi dlUuazaussousnisaniani: wazdusedns amlunisanniswndu
(Keeratinijakal &z Lamkey, 1993) ‘3%maﬁiﬂumﬂ%’uﬂqudNﬂizﬁmm 1gN1SAALEBNANNAIT
vadeUTugnT i INMINaNiuszrinsUsznng Ineldussnsnssiuiandusmeaey (Sprague uaz
Eberhart, 1977) g wiuieuly ileazanaufivesduiia fauudnuasnisuiina Adeans
dadenliiuty Wulimsfiuoninuiugsmeluudasyssannsends Sdlemaiaunaeiuguily
usiarsaULaINIAALE aNaNUTEY NI 9709 (Hallauer uaz Miranda, 1981) wagiilenawaniug
gnraTINaeiusWiTldnUssrnslusiassouesmsdndenianil (Allard, 1960)

AumMImTlunsUSuTeUsens AusgiuanuduiUsmaiugnssuiniley dnsinisaneven
Y . . d' o A ' s & & Y Ao oA Y
enssuug (heritability) vuinvesUssansiidlunisandenudazsau wWosidudveswunandentd
(selection intensity) wagdraanfldlunisdnienusiazsou (@ssesey, 2547) MsUuUssennsiv
AR luszerUunasdisssaren lnelanzed 198 wWnuaeNin1sanenenneiugnssusvseUIunans
Uszynsfii1un1sUsuUTaiugud (improved population) anunsadnluldusslenilaenss de T4y
WugnsAleviud laun Wugnauda uenanlddldiluwasdmsuimmnaeiugundmnsuldluns
asiuggnuaniiedunisinsely (nqug, 2555)



AudiTefivliuasarsad Idwuiussansdnlnnd ssdniongsn NPI9201(RRS) way
NP99202(RRS) Sasiilumsassussnnsiiugiu daudd 2507 Hudusn Tnesewingd 2547 - 2548 a§19
Usznnsfiugiu Taedszanng NP99201 RanMskauTsswisaneiusuaudaiosif 4 fiflaussous
MswanNf fuaeuguviunsassd 1 (Nei 9008) 3l ngauusnssueelunguaIssas (Suwan group)
$1uu 36 aeriug Tdnwupdnddy wiafehuds duusenng NP99202 InNMSHANTINTENINg
aevusnaniiesiaf 4 Alaussougmsnanfiiuaeiusuiuasanssd 2 (Nei 9202) Fefinganiugnssu
oeflunguusznil 28 (Pop 28 group) 990 CIMMYT $1uau 45 anevifug Sdnuasmanddy viaruds
(@3Wad wazAniy, 2554) muummﬁ]aummaﬂsuamLwaﬂiwiwsumﬂim'ﬂwma eadniongend
NP99201(RRS) e NP99202(RRS) dwiuiluundsiugnssulumsiannsitusdnlnedesdnfgnaan
onanangauaznunuudaasdndondninadesdnimeiusuiannyssrnsaos
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1. Uizmﬂ?{’hﬂwmL??EN%’WS@’]&;amLLaz@'maszjNﬂizmﬂil,wiaziammmiﬁmLﬁaﬂ
NP99201(RRS) waz NP99202(RRS) Tusaunisandan Cy 8a Cr

2. Joiadl 15-15-15 uaz Jaiadl 46-0-0

3. @3UANIINYOENTITU UALDEAIARDS

4. fuAguYenandiilaziiLily
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lunUasnauiuguazAndaniug 9ndamaaed wuy Systematic arrangement wlasuseiiiuna

WA IINUNITNABBILUU Alpha lattice kag Randomized complete block design
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2559 (1L&4) :

2559 (W) :

2560 (L&4) :

a¥19a oW us Hand L0 219 T ¢ (S) ¥9IUTEYINT NPI9201(RRS)CF, Las
NP99202(RRS)CsF, lngugnusennsag 100 a3 Ua3e13 5.0 RS yinsAndennausites
$19m 500 Fusznns Wudedadeniln S1uau 250 Hn/dsvnng nsmizwdn ududs
WAnaEWUg S; ila eondu 2 du druniiafuduwdndsos (remnant seed) 8ndau
wiladwuairsgnuay topcross Tugadnly

a319gnHaY topcross Ingugnaneiug S, vesUseyng anewuday 1 uad 33 250 uny/
Uszang wausyminsaneiug S, Ausmaaeu Jaduameius sibulk veslszrnsnssdiu
f® NP99201(RRS)Cs-S; Tdfmaaeu NP99202(RRS)Cs-Sibulk way NP99202(RRS)C5-S; 1
Ammgeu NP99201(RRS)Cs-Sibulk

UsgllUNaNAnNHEN topcross NP99201(RRS)CsF,S1x NP99202(RRS)CsF,S -bulk uag
NP99202(RRS)CsF,S;x NP99201(RRS)CsF,S;-bulk 5239t a3tug as1aadeu sug qnua
UATENTIA 3 WA 200 Awan/iug Tu 2 anwm Ae anminsliiiadiaue uazanin
y1auluszereanaAen 29UKLNITVIARBILUY 10, 20 alpha lattice $1uaw 2 41 Ugn 2
w/udaseos



aquan /N3
2560 - HANTINANEWUS S; 9INWAR remnant seed $11AU 40 @N6UT/UsEUINT TIgNNAN
(FuR) : topcross Tinawand Msluanmudwazanmund tharausiudulszvinsseudaidon
Tl NP99201(RRS)CsF; wae NP99202(RRS)C4F;
- YuziRgIiuaeiug S; AdaEentY inswaudleiieassmeugHaudosiIfides
(S,) dmsunsinaneuduy Aely
2560 - YgIBUAAIN NP99201(RRS)CeF; 1TU NP99201(RRS)CeF, warg NP99202 (RRS)CF
Uaneru) : \Ju NP99202(RRS)CF; Inanisuaudunielulszgnsifeniu

ANSNAIUIUSZBINTTBUNITAALRDNNA T

2561 (W) :

2561 (Hu) :

2562 (Wa9) :

2562
(Fun) :

2563
(439) :

2563 (W) :

a¥19a09us wand 1097 19 1 9 (S) ¥eIUTEVINT NPI9201(RRS)C4F, WAy
NP99202(RRS)CeF, Tneugnuszansag 100 k3 wanend 5.0 Was vin1sAndenuadies
$1uau 500 Fu/Asznng uRedndEoniln $1uau 250 Hn/Uszanng nemzidn UAILUs
winaneitug S, 7118 oonidu 2 dw dundafudumdadises (remnant seed) Sndau
wiladwuadrgnuan topcross Tuggdnly

a19gnuas topeross Ingugnaneiug S, vesUszwIns aeugay 1 uad 33u 250 ua/
U503 wauszninaaneug S, Ausimaaey Faduaeiug Sbulk vosUszuInTngs
411 fip NP99201(RRS)Ce-S; Lfammnaay NP99202(RRS)Cs-S;bulk Lag NPI9202(RRS)Ce-
S lifmnaou NP99201(RRS)Cs-S:bulk

UssAfuNanAR topcross TIMINLSATINA0U HUSgNNALLATAITIA 3 TIVAAY 210 A/
s Tu 2 ann Ao amwmﬂwmammm wazanmmilusteresnnen 11aukLM3
YIARDILUY 14, 15 alpha lattice $1uau 2 91 Ugn 2 un1/uasdes

- NANTINAEWUG S; 9Nk remnant seed 71U 40 @18WUE/UsEYINT NQnHEY
topcross Tinanang vislugninnasiazanmun® dnnausidusernssouAndon
Tl NP99201(RRS)C7F; ag NP99202(RRS)C4F,

- YuziRgItuaeug S; Ndadenly vimnaudeaieaswaneiugnauieatiiass
(S,) dmsunisiauaneiugun saly

- YE1BIEAIIN NPI9201(RRS)C,F; LU NP99201(RRS)IC7F, e NP99202(RRS)CF; tlu
NP99202(RRS)C;F, Inenisuangunieluysesnsinenu

- aeARENSEINUSERINSUsar saUTRINSAREEN NP99201(RRS) kag NP99202(RRS) Tu
FPUMSAAERN Co D19 C7 INENAUNUE WUUNUA UMUATENI19Ng Y (factorial cross) Y84
Uszyns NP99201(RRS) Co-C7 ey NP99202(RRS) Co-Cr

Usziiuauinvdivasnmsusulsalseeng

2564 (Ka4) :

Usziliuaunnimtnuean1susuussusennsluseunisdndenisusiu (Co) 89 5oUn13
ARLEBNEAYNY (C;) UaraNTIAULNTHANYBIUTEYINTNIEDS



2560 ER

2560 LR

-
Inbred lines devvlop‘t’?nl

NP99201(RRS)C:F, NP99202(RRS)CsF,
l 2 500 pt l &2 s00pt
200 NP99201(RRS)Cs-S, 200 NP99202(RRS)C; -S;
S;remnant seed Top cross Top cross S;remnant seed —
200 Topcross Yield Trial 200 Topcross Yield Trial
(WW, WS) (WW, WS)
Select 40 lines Select 40 lines
D Recombined 1
S,-lines NP99201(RRS)C(F, NP99202(RRS)CGF,; S,-lines

# 1#

Ss-lines NP99201(RRS)C¢F, NP99202(RRS)CF, Si-lines
-~

Inbred lines de\\'elopment

2561 D NP99201(RRS)CF, NP99202(RRS)C(F,
1 &9 500 pt l &9 500 pt
NP9920 S)Cs-S NP99202 S)Cg¢ -S
200/ I(RR ) 61 x 200 S ) 6 1
2561 R S;remnant seed Top cross Top cross S;remnant seed
2562 D Topcross Yield Trial Topcross Yield Trial
200 (WW, WS) 200 (WW, WS)
Select 40 lines Select 40 lines_ < 4
D Recombined
2562 R S,-lines NP99201(RRS)C-F, NP99202(RRS)C,F, S,-lines
l # I #
2563 D Ss-lines NP99201(RRS)C-F, NP99202(RRS)C,F, S;-lines
Inbred lines de\‘elopmen‘ Inbred lines development
2563 R aS1aguansznI1a NP99201(RRS) naz NP99202(RRS) TuseuC,C;
2564 D UszdiuanunvinvesnsdSulsadszvns

%’umaumsﬂ%’uﬂ;qﬂizﬂnn'i%'ﬂ'ﬂwmgmﬁm'imqma NP99201(RRS) waz NP99202(RRS)

TngABN1IANRDNUUUNYUIABUFAY T81919U 2559-2564
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- Juoanlny 50% Huduwiuiunwsiuugnisiuiiduududinalnawuniuiuilneanin
LVUATINTIIYD9INUIUAUNINUA LU aseae

- Tugonaandiy 50% udtuiwiudaiudgnieiundiuiuduiiues miawesduiuiu
NevualukUaseaelUsuayoanas

- Frinsseninengeeniunarergaenday (Anthesis Silking Interval, ASI) ANuINAINBTY
Jusanluy - 91gJusanaendiig

- Ageiu Jnanleusiunedaluss dleanendiagui ol uauRuns (@he 10 fu)

- anugaiin Tanlauduiisdevesiinuuan Imheadusufiuns (ady 10 6u)
° Yy & o v o P 2 Y Y Al 1a Y A& A A °

- PUAUAUA VN TUTUAUNDUNUN N U AU RnEn duidulsansalikuasinany

- PIUIUAUAY TUTTWIUAUNLAUAULDI9NNBUIALAL 45 99F0

- PRI TudnusuiiaduinaswirdisnIdnuianasn
o 5 P a 1y ) :’1 P a | I
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- ndnudaialUatges dnuleldunlansy andumuiandunandniuan (grain yield)
N & cd ¢ 1 & A |
APNUTU 15 WWashTus Aanud 1 19

- 2IAUTENDUNANES LU IUIUHNFDAUY

- Wosiwusnzwne dadruiutdnudaseininidn Suiedulasidua
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Wosidua
wUasan nuIaunlussezasnnan

Suiindeyauisriuwasanwlihaiiae uaznfudu Ao
- uunvesty (leaf senescence) Tiazuuy 1-10 Tnefiasanvsinalunimneanlauguiy
Usiolutanun Tae 1 = fluwiemne 10% Weuiuluiomn 5 = Sluwkmne 50% Weuiuly
sy 10 = Tluufsneriaiu sihnsliazuuuile 20-30 SundaTusennensiay
(Banziger et al, 2000)
- Assuveslu (leaf rolling) Tiaguwy 1-5 Iae 1 = luund 2 = Tushwdnides 3 = Tutu
AdegUiI 4 = veulushufisnandly 5 = Tuvieshusdnelumey shnnsliazuuuile 2-4

[y

aﬂmﬁmﬁwqﬂﬁw (Banziger et al, 2000)

[y

- AUENULAY (Drought Index; DI) 1ay Fischer et al. (1983) AuaIN

DI HandnvasiugluannYIn “ Handnaden1sneaeduanmlviiaiiaue
Handnvosiugluanmliinaineaue Handnden1snaaedluanInyIAL
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NANISNAABIRAZINT

WAILIUIZYINTIOUNTSAALARNT 6
1) a319dlnaaeugnanftedINnile (Sy) Tuuszvinssaunisdndani 5

auds U 2559 a¥redalwaanesiug S, Tuussvinsseunsdadeni 5 NP99201(RRS)CsF,
wag NP99202(RRS)CsF, Imﬂﬂqﬂﬂizmﬂsﬁgﬂaaq Uszrnsaz 100 w2 873 5.0 was Wledlnnoen
nen Aaldendutnlnedsidnwugvssiud wlase livndy liidulsansly vinsuaudaios
Usznsag 500 AU \AuAsadadenilnanduianysal livindy dnfinsifosunivosudnnss
Uszwinsay 250 iin udnzmswdaneniindeses wiasdaeenidu 2 dwu duniafudy remnant
seed ivlurpnfuiinunugumaiinagennutu Fouduiiiuligaungfi 15 ssmiwadea Arudy
&urimsaindn 60 Wesldus) Bndrunilsdmiuianairsgnaan topeross Tuggruy

2) 65199NKEN topcross VBNHIBWUS S, JInsaunIsAnLdendl 5

aoely T 2559 Z‘ﬁNﬁﬂNﬁll topcross Imaﬂaﬂma‘wuﬁ S, fidmdentiuszannsas 250 in g
Ugnilnsiauen MY L@Jamﬂwmaaﬂmaﬂmmimamvmwmawuﬁ S, fusmagey Jaduay
‘wuq Sibulk ¥89UsEINNINTIVIN AB NP99201(RRS)Cs-S; tudanadayu NP99202(RRS)Cs-S bulk way
NP99202(RRS)Cs-S; T4 ammany NP99201(RRS)Cs-Sibulk & aduisnnsitldlunsusudgssening
Uszans Imsﬁmimaauqﬂﬁiﬁﬁ]Wﬂmimawﬁmswdwﬂizmm Tmelduszrnsnsetudnududn
Neday (Sprague and Eberhart, 1977)

\AuiAenilngnuay topcross dndoninifidnuaz Anwdaauysal lidulsevieunasiane
lgusernsay 199 gua nemzwdnaniananailn Wdminudaguanay 200-300 n¥u niesgn
NAAOUUTEMIUNANGR warAUnuLATlugauds U 2560

3) UszliuANenImKaNEn LagANNULAIYRIRNKEY topcross

aauas U 2560 UsliludnenmeanEngnHa topeross Tuanmuandesliinasiauenasn
gavan uazgan muandennisuindiluszeresnaenuiu 11iou wuin guas topcross 184
NP99201(RRS)Cs-S; x NP99202(RRS)Cs-S;bulk Tuannuaadesliinasinane linandnszuning
960-1,427 Alansusels Tnedinads 1,209 Alanfusdels daluanmaaiiluszezoonaen 1
wanAnsyning 285-888 Alansusiols neiidide 583 Alansusiels Hesiduday donananiile
nIEMULAsTENINg 28-74 Wedldust wagildvdnuuds (D) 531919 0.54-1.50 (Table 1) Farn DI 195n
dngnmlunavuudseaiug TasTannslinandaluaninuds wWisuidsutvaninilidung &
DI fdunndn 1 uamsdedrlnaiugduianumuuds memsefudud o ferdesnin 1 uansds
dnlnausiulienumuudaiosnin vieseueroaniizuds (Fischer et al,,1983)

ARLADN topcross ﬁiﬁwamﬁmqﬂuﬁgmmamwLLmﬁau 973U 40 fran/Userns Andu
Wosidudvesdiufidadenty (selection intensity) S1uau 20 wWodidus 1ng 40 topcross fidaLdan
89 NPI9201(RRS)Cs-S1 x NP99202(RRS)Cs-S;bulk Winandnluanwilsihasinaue seming 1,125-
1,427 Alanfudels i 1,255 Alanfusiels warluaninwiaiiludiseanaen seming 590-888
Alansudels 1ade 698 Alanfusiels IvarwisszminsTusenlvuuazinassig (AS) sevine 0-2 Fu uaz
fiendviinuudeszing 0.86-1.50 (Table 1) @9 ASl iudviindeildluusznounmsfndeoniudnuuds



ﬁmmmmaﬂumidwwammﬂé’mayLLéﬁ Uﬂmmq - g9 Uay ANUFIRUSTUNANERNEY Ananduius
feuduiusmeauiunanan safudnvarfinsdndenie As fiddes (Banziger et al, 2000)

dugnNHaN topcross Y84 NP99202(RRS)Cs-S; x NP99201(RRS)Cs-S;bulk Tvitand nlu
anmnadonlrihasiiane seming 1,056-1,509 Alansusisls Tnefldnads 1,275 Alansusiels diuly
anmunthluszevesnnen inananseing 296-913 Alandusels Tnedduads 571 Alandusiels
Wosdusgadenananilensenuudassning 33-76 Wedidust uasdidviinuudessning 0.53-1.50

FaLdan NP99202(RRS)Cs-S1 x NP99201(RRS)Cs-Sbulk Tnananluanwnsldinasinase
syw3ne 1,198-1,509 Alansusels wae 1,341 Alanfudols uazluanmnsvinuinlugasesnaen
s 594-913 Alanfusiels 1ade 685 Alansusiols IvrwinsszmineTusenlymuazinasiigszning
0-3 U wagdlAAvinuLaeszing 0.91-1.50 (Table 1)

4) wauTWEEWUS S, vasseunsRaEendl 5 Wuuszvnsseudnideni 6

gosiusly T 2560 9nHansUszifiugnuay topcross Tugguiaiiugn thivlflunsidenans
Wug S, ﬁiﬁaﬂmau topcross f ﬁé’i’ﬂEJﬂﬁWﬂwsTﬁmamﬁmaﬂﬁ’jﬂuammnﬂé’aﬂﬁﬁmﬁﬂLama wazly
amwmimmuﬂumqaaﬂmaﬂ ilei1 ASI 1low uazile DI g laehaneiig S; remnant seed wmiﬂ,u
woudufinugugaumniinagaimdy S1uau 40 mawuﬁ/ﬂi Y1NT NITHANTIUUAATDY S 7
Amdan Ty balance seeds 1luugnuszwinsay 100 w3 ileeenaenyiin1sHaNTI (recombine)
aeludszrng Wulsznnsseudadentu NP99201(RRS)CeF; uaz NP99202(RRS)CF

gauaiteruy U 2560 ve181ud 310 NP99201(RRS)CeF; wag NP99202(RRS)CeF; +Uu
NP99201(RRS)CeF, g NP99202(RRS)CsF, Tuvauzinenfuaneiug S, fdadenls 1w 40 @
Wug/Uszvns thluiamnaneiug lnonswaudueadumeiusnaudiosdad 2 (sp) uavisenly

ldaeiuguidmiunsiauiuginlnadesdnignaay
WAUsEYINTIaUNISARLARNT 7
1) ad19dlweaewug S; TulszrinssaunisAaigani 6

gauds @ 2561 a¥raaowug S, ludszanssounsdadondl 6 NP99201(RRS)CeF, uay
NP99202(RRS)CqF Iﬂ&JUQﬂUE%%Wﬂiﬁgﬂﬁaﬂ Usznsay 100 wan wo2817 5.0 was et nlnaeen
aan Aadondudnlnaiifdnvausnsiud wfase ldwndy Tddulsanaslu shniswaudaes
Usgnnsag 500 Ay tﬁuL?{mﬁmﬁaﬂﬁ]ﬂmﬂé]’uﬁamyjzﬁ ladfndy #ndin1siSuaunivauudnngs
Uszansay 250 dn wanswswdauenilndeses wisudneendu 2 diu drundaiudu remnant
seed iivluripaduiimuaugumniuazaudu (feuduiiiuflgumnd 15 ssmueafea arwiy
durinsaindn 60 Wedldus) Bndruvilsdmiutianaiisgnaauuuy topeross Tuggru

2) 65199NKEN topcross VBNHIBWUS S, TuseunsanLdenti 6

aauu U 2561 asgnras topcross tnguananeitug S, fidenty Ussvnsag 250 fn Im
Ugnilnsiauan s rlwnaennan yhmswausgnisaneiug S, Aufmageunaaeu B
Duaneiug Sibulk Uszynsnssdnu Aa NP99201(RRS)Cs-S; Tddamadau NP99202(RRS)Cs-Sibulk
wag NP99202(RRS)Cs-S; ltisianaaau NP99201(RRS)C6-S;bulk nauUszuna 5-6 Hn/aneiiug S; 1iu
\Aenilngnwas topeross Amdeniinifldnwasd Anwdnauysal lidulseuSouuasiians Uszans
ag 200 guau newnzdaanisnansiln I minudnguauas 140-500 n¥u n¥euvgnuagey
Uszillunandn uazadunumuuaslugauas U 2562



3) UszliuANENTWHARER LaZAUNULAIUBIGNNEL topcross

9auda U 2562 Ussiiiunanangnuay topcross 314U 200 Anay SaufunugiUsauiug
anuan uazlUTouiisuduusseins NP99201(RRS)CAF, way NP99202(RRS)CF, $9uvad 210
ARE/UTEYIns

AnuaL topcross U89 NP99201(RRS)C,-S; x NP99202(RRS)Cs-S;bulk Tsfkam@sluaniwlvia
asawe sewing 1,058-1,582 Alandusiols lnefiAnade 1,306 Alansusiels Jarnadonandnly
LANAIINIETAIINNUS ANANUATAITIA 3 weiunnIteg 1l dediAgyainussyinswau
NP99201(RRS)C4F, Waz NP99202(RRS)CoF, Wanafiansifinaufiauvesganas (heterosis) fiLin
AMNWBLAZULL heterotic pattern LANA9AU (Table 2)

Tuanmaunluszezeanaen dninafinaaeuliuanasliunndrsfuniadi Wnandn
s¥ming 440-1,027 Alan3usiels lnefldade 783 Alandudels Tefdudgyidonandniensenu
WA93EIINe 16-66 Wosidud wavinvinuuds (DI) sewing 0.57-1.40 (Table 2)

dndonaneiug S, ilvinanangnuau topcross asluapwisanimuwindeu $1uam 40 Auaw/
Uszwns Anduledidudaesduiidmdonts (selection intensity) $7uau 20 wWasidus Tag 40
topcross 7 fALEanve NP99201(RRS)Cs-S1 x NP99202(RRS)Cs-S1bulk 1 nandnluaninliein
avinae sewine 1,205-1,582 Alanfusiels wdy 1,378 Alandurels warluanmananilugiseen
AN S¥WINe 802-1,072 Alansusials wds 900 Alansusials figraineseninsiueenivnuuazinasey
(AS)) 52139 0-2 JU LazdAmATinuLaIsEniIng 0.88-1.40 (Table 2)

diugnuas topcross U84 NP99202(RRS)Cs-S1 x NP99201(RRS)Cs-S:bulk Tvinand nlu
anmundouliinainane s 1,062-1,559 Alansusiols lneilAads 1,298 Alandusels
AadsNaNanlLANAaIaRRIINTUNHANUATAITIA 3 wazUsErInTHews NP99201(RRS)CAF,
kay NP99202(RRS)C4F, (Table 2)

Tuan mviminlussezeannon Tinandnszuing 461-1,098 Alansusisls InsiiAade 747
Alansusiols diesifudgaydenandmdonsenundaszning 13-63 1Wesidus uazddvinuuds
5811919 0.64-1.50 FeanAedenandaliunnsiimisadfianniudgnaanunsanssd 3 wazuszang
Wkl NP99201(RRS)C4F, wag NP99202(RRS)C4F,

faLden 40 topcross lwnananluanwliuinaiaue sswine 1,225-1,521 Alansusiols
\ay 1,380 Alansusiels wagluanmuintilurisesnnen seming 721-1,098 Alandusels way 853
AlanSusials Iwiesenineiueenivuuasinasimysening 0-3 u uaslliAdvinuuassening 0.84-
1.50 (Table 2)

nsUsziiudnenmranasluulasanmuds edunnlutiesnismin Tnesswinsduandii
2 ypamsvgaliin TuanuUiina 30 Sadmns (Sungeirluiudl 24 unsiau 2562 waginunnly
Juil 11 nuansius 2562) Fsvenegraanimuds (drought period) animaneids 4 a1 19y 5
&Uanat nglaliinsnaduile 3 furnn 2562 agralsiniy nslésuinusune 30 fadwns Tutas
dNEASEATINNNSYIN il Twalud ulasiinnsveneraudeanludnfng sufunandnly
wUasanmuas IlvinandnAsutnagindny 2560
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4) wansINEERUG S; vassaun1sAniieni 6 WulszvinssauAnidieni 7

gasiuslu T 2562 9nHan1sUsHIfiugnias topcross Tugauaaiiiusn tlulflunsidenans
tug S, filgnuan topcross  Tnuamnislinandngaisluanimuandesliiiaiiane uasly
anmmsnailugiseanaen fidn ASI tos uazden DI g¢ Insthanewus S; remnant seed fifulu
souduiimuauenmaiuazariudiu S 40 merius/Usssng shnesensdnvesaneius S,
fifaLden 1ne balance seedsthlutgnuszansay 100 uan lesenaenyinnisnans (recombine)
melulszrng Wulsznsseudadentua NP99201(RRS)C/F; uaz NP99202(RRS)C:F;

gauas U 2563 4e181daaN NP99201RRS)CH way NPI9202(RRS)CFy LUUNPI9201(RRS)C/F,
uag NP99202(RRS)C-F, lunaugidgniuaeiiug s, Adadenly $1uau 40 anewus/Uszang wlu
Wannaeug Tnonswaudeadumeiuduandiesdan 2 (S) uagdaseqlu auldanowugus
dsumsimuniuginlnadesdn fgnuay
ANNMTURINTUTUUTUsEUNg

A1N11934A5189 A NLUTUTINVR IR NBaIEHANE A 103UTEY 3Tl NALE Bad
NP99201(RRS) waz NP99202(RRS) fiknunsdnidenmyuiisuadu §1udu 7 50U wul Ussains
NP99201(RRS) fUsutsmnsaumsdmden Tiuananlaiunnsnsvnaadftuusseinsiugiu (1,082
Alansusiols) tnelikanansening 1,088 9 1,254 dlansusals (Table 3) dMSUNISHOUAUDIHBDANS
faden limuanuinnirlunsdnden nandadsasiiuty 1.0 Wedidud seseuntsdmdon luus
azauTRINIIARdanNananuINnI U nauUnass 5 (989 Alansudels) uasiugnauln
upTEATIA 1 (879 Alansusiols)

Usgwns NP99202(RRS) firunisdinidenluseunsdmdenil 1 6 wax 7 Tinandnganiy
uay usnsstumeaddtudssansiiugm (922 Alansusels) Tneliuandn 1,122 1,139 uaz 1,230
Alansusols mudrdy (Table 3) ldnuanudmdilunisdmden nandniisnsnindy 2.16
Wedldust soseunisdnidon luseumsdnident 7 Tnananunnnitiuduanidnassa 5

awiiuldduszvanstnTnadssdad NPI9201(RRS) uay NP99202(RRS) fiuFuuss Ty
aufnihanmsdmdenludnvasnsiinanan Aedisnsiutuvemanansoseunisinid on
Windu 1.0 wag 2.16 Wesldud awdidu flesnnmsufuuassnnsinsfnidenluvesdnuay
NaNARZY WazAuNuLd TeapsdnuirUsznaudy Wednmsussifiuluaninuindondiauysal
UIAINANILASENINNIZLAS TauansnIniintuvesnandnsesounsinid ens1 auldunnsng
meadd mstimsusaduluanimudsmugiuiioganuiniminisnevaussieniizuds dnen
AsTULES senenmnnslinandn wardnvarmanensnssuiidfuiug uenaning Tuguuuy
A8n15ARLERN Peiris and Hallauer (2005) $1891U31NMSARLABNMUUNYUILUASU ULagnadauiugn
dewssuiisuszninamsldaewus S, wag S, lumswausu wuln S, lvinsmeuausssionis
AadonludnvusnandnuesUszainsanin msldareius S, lunmswansiuiaduisnsidl
UszdnSain aonna aaiu Weyhrich et al. (1998) lauuzii111 1§ S, progeny selection
Uszgansnmlunmsifiunandndaveslssansdrinaibedes 4.5 Wedduddeseunmsdniden

nMslesgdanduiusvemandniudnuasdu 4 nuin Sanuduiusnisuandudnvuy
Wesidudneiniziudn (0.62%) uwalmnuduiusneauiudnvueanugsdiu (-0.73%) wagaugalin
(-0.71*%)
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o a1sanaAUssiuanssaurnnanialy (GCA) veadnuaznandnve9Usz NS
NP99201(RRS) Way NP99202(RRS) rimunisfmidenysulisuadu $1uau 7 seu (Table 4) wui
Uszns NP99201(RRS)C; uay NP99202(RRS)C; Trranssausnsnassilulduuin uazuansaina
uanAegeilfssydfydmieada wanstaduussvnsiongandmiunstmunduiusaaunda
duAUsziliuanssausMIHANANTE (SCA) YagrausEinesyang wuin Ailieaussauzng
nasanzgelianduuin uwasuand e advoerd1dgynieada Wuenausening NP99201(RRS)Cs
way NP99202(RRS)C, Beilmanssousmskauanie Wiy 162,150 TunsAmdeniuunyuRguaday
yilsiUszang 2 Yszanng fiunsiaundfugnssadidnatuinnty Suandidudmadludnune
wén (grain type) Tneuszwins NP99201(RRS) fwdaduviinAwiuds ddu dvu NP99202(RRS) §i
wianiduvdavuds 8 msfugnssuiideiuduiiedvddyronsiiaienmelsdailofinmsnaniu
Yosa e ug91Ne19UsE¥INT (Da Cunha et al., 2012) Fasuaewusuiiwmuldainyszeins
NP99201(RRS) luseuddond 6 uaz NP99202(RRS) luseudmdeni 6 dannumnzasdniuiimm
Tuauduamoitusouslunisairsiusgnuanilinandngs
NSWAILNEEWNUGUA

nn1sUfulssszenstalnad ssdnfergsnanvuna i suadueesusseins
NP99201(RRS) Waw NP99202(RRS) diflun1smausd 2509 — 2564 ummnﬂ%’uﬂqawamﬁmﬁ@mﬁu
TuusiazseuvasnisindonnelunsasUszansieauds Salmsiaunaeiusiiieairseneiugusiain
uiazUszrnslulsazseuvesnsdniden dusumsiannaneius lasSuvhnsnaudouiioains
aewusuy ndalnaaneius naudiest 1 ni i dadenanUssrns NPI9201(RRS) uax
NP99202(RRS) Tunsazseunismdenuagiamuisoilesaulddnlnaaefuius uasaowusuay
fateadasineg dagiiu fanetusuidriunsdndonuarldidurewiiustrinadssdnignuaily
Tasansusudgeiug andsvannais 2 luseunisdnideniiudu (C) wazseunsdmdond 1 (C)
3y 52 aneiug lnglaanusesins NP99201(RRS)Co kae NP99201(RRS)C; §1u3u 8 way 12 ag
Wug Aua1iu laanuseaing NP99202(RRS)C, wag NP99202(RRS)C; 31U 15 way 17 angmiug
ALEAY LLazé’qﬁmaﬁuiag}ﬁwiNmiﬁwuﬂu%’jumaumsﬁmﬁaﬂ MsUsziiu wagmsnansnLesdn
5199 N9 300 aneug (Table 5) Faaneuguii/aeiugmanil dmsuldlulasenisfuuseius
dlnadeadnd weldluuwmdriugnssuuasinuiusinlnadodnignuausoly

A7UNaN1INARRILATdaLEUBLY

nsAnLaNVyUEUETUYBIUTEYINTI1INA NP99201(RRS) Uag NP99202(RRS) 91U 7
soudndon imuarwimndilunisdaidonludnuassandn fdumsiansandenliisnmsdaden
fumnzaudlefiunananuesusseing sgdlsfinu Yssvnsiiiunisdmdent Tinandngeniniug
waniUnuAsanssn 1 wazUszains NP99201(RRS)C; way NP99202(RRS)C; flanssauznisnanialy
39 WazgHANTENIN NPI9201(RRS)C, Waz NPI9202(RRS)C, fANaNIsauLNISHANIANIZE T
UsernsuaeranssvieUsssnsfanaaansailulissloniunadumdandoiugnssudiniy
mstmuduiugrenda uashllvlumstauniduaeiugriowlunsaaiudgnuanitlinandngs
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nsdmauITeluldusslov
1. Uszmnsdnilnaidesdniengsnn NP99201(RRS) way NP99202(RRS) filiinanangs uassl
anwaeninanunsh dnsuldiduimaaiugnasulu dnwvazdneg muinguszasdveinisiinyide
19U dnvaizengiiufens nandngs 1udy

2.Uszw1nsi AAnea mlunislinandng s 19y Usew1nsNPI9201(RRS)C, uas
NP99202(RRS)C; flasssauznsuanialuiinngs (GCA) uansfiamunzdmsunisiamnduiugnay
Fa anansoi s lenild Ae 1 duiuguandn duaduluiiuiidhvine viefiingUszasdiane
Tunsiluldusslend wunsilusdadudninamin dmsudnidoudos

3. anetugwiTiiannlinmsiamuszang awnsadhanlfidumeiugriouslunisains
ftustnlnadosdnignuay 1wy aeuduifisauldannussang NP99201(RRS) Tusaudmiani 6
uay NP99202(RRS) Tusaudmidenil 6 fianmmmngavdnivihulyfaundumeiugweuslunis
aaiusgnnandilsinandngs

AYaUAN
nasdueuided Wiuanusudle nsauayy uazsuiseuazain lun1sufofau
MBS YnAmsnuas winaoumsineas wasldmiiguiviouresquiidenvls
uAsaT3A Sennuzdiuiiunu vevounman o lomail
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Table 1 Mean grain yield of topcross NP99201(RRS)Cs and NP99202(RRS)Cs under water stressed (WS) and
well-watered conditions (WW), Yield loss (%), Anthesis - Silking Interval (ASl), and Drought Index

(DI) in the 2017 dry season.

Grain yield (kg rai™)

Yield loss (%)

Topcross WW WS A DI
Min.  Max. Mean Min. Max. Mean (day)

NP99201(RRS)CsS1 X NP99202(RRS)Cs-Sibulk

199 topcross 960 1,427 1,209 285 888 583 28 -74 0- 0.54-1.50

40 selected lines 1,125 1,427 1,255 590 888 698 28 - 59 0-2 0.86-1.50

LSD (0.05) - - 188 - - 224 1 -

CV. (%) - - 7.89 - - 19.41 49.56 -
NP99202(RRS)CsS1 X NP99201(RRS)Cs-Sibulk

199 topcross 1,056 1,509 1,275 269 913 571 33-76 0-5 0.53-1.50

40 selected lines 1,198 1,509 1,341 594 913 685 33-59 0-3 091-1.50

LSD (0.05) - - 193 - - 207 1 -

CV. (%) - - 7.65 - - 18.34 38.72 -

Table 2 Mean grain yield of topcross NP99201(RRS)Cs and NP99202(RRS)Cs under water stressed (WS) and
well-watered conditions (WW), Yield loss (%), Anthesis - Silking Interval (ASI), and Drought Index

(DI) in the 2019 dry season.

Grain yield kg rai™)

Yield loss ASI
Topcross WW WS DI
(%) (day)
Min.  Max. Mean Min. Max. Mean
NP99201(RRS)C6S1 X NP99202(RRS)Ce-S1bulk
200 topcross 1,058 1,582 1,306 440 1,072 783 16 - 66 0-4 0.57-1.40
40 selected lines 1,205 1,582 1,378 802 1,072 900 16 - 47 0-2 0.88-1.40
NP99201(RRS)C6F - - 1,058 513 52 0.81
NP99202(RRS)C6F - - 1,180 672 43 0.95
NS 3 (check) - - 1,279 798 38 1.04
LSD (0.05) - - 195 - - ns ns -
CV. (%) - - 7.57 - - 15.66 45.41 -
NP99202(RRS)CsS1 X NP99201(RRS)Cs-S1bulk

200 topcross 1,062 1,559 1,298 461 1,098 747 13-63 0-4 0.64-1.50
40 selected lines 1,225 1,521 1,380 721 1,098 853 13 -51 0- 0.84-1.50
NP99201(RRS)C6F 1,109 656 a5 2 0.96
NP99202(RRS)C6F 1,288 761 a4 2 0.97
NS 3 (check) 1,251 670 46 2 0.93
LSD (0.05) - - 216 - - 208 1 -
CV. (%) - - 8.45 - - 14.10 38.46 -
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Table 3  Yield and agronomic traits of seven cycles of P99201(RRS) and NP99202(RRS) maize

populations, in the 2021 dry season.
Cycles Grain Grain Tip fill"" Open Lodging (%) Height (cm.) Day to 50%

yield shelling  (1-5) husk  Root Stalk Plant Ear Anthesis  Silking

(kg rai’™) (%) (%)

NP99201
Co 1,082 80.21 2.0 2.5 0.0 3.0 205 118 61 63
C1 1,204 81.04 1.8 1.5 0.5 0.0 195 112 61 62
c2 1,213 78.70 2.0 1.0 0.0 1.0 203 116 61 62
c3 1,172 78.52 2.0 4.0 0.5 1.5 202 115 61 62
ca 1,173 78.16 2.0 2.0 0.0 0.0 201 115 62 63
c5 1,088 78.73 2.0 1.0 0.0 1.0 206 118 62 64
Ccé6 1,254 78.15 1.8 2.0 0.0 0.0 188 103 61 62
c7 1,235 80.04 1.5 3.0 0.0 0.5 203 110 61 61
b npogzo1 11.27 -0.19 -0.04 0.05 -0.04 -0.23 -0.43 -1.15 -0.03 -0.09
NP99202
Co 922 76.00 1.8 2.5 0.0 0.5 212 119 60 61
C1 1,122 78.06 1.8 1.0 0.5 0.5 213 122 62 64
Cc2 1,109 77.75 1.8 1.5 0.0 1.0 214 121 61 62
c3 1,077 74.23 2.0 2.5 1.0 0.0 218 123 63 66
ca 1,013 74.23 2.0 3.0 0.0 0.5 219 124 63 62
c5 974 72.03 2.0 1.0 0.0 0.5 220 125 64 66
(@) 1,139 74.60 2.0 1.0 0.0 1.0 210 122 63 64
c7 1,230 77.15 2.0 0.0 0.0 0.5 210 118 62 63
b npogz02 21.05 -0.32 0.04**  -0.22 -0.04 0.02 -0.12 0.02 0.33 0.31
NS1 879 77.53 2.0 4.2 3.2 1.0 208 120 60 61
SW5 989 16.27 2.0 1.0 0.0 1.9 220 127 63 64
F-value * * * ns ns ns * * * *
L.SD(0.05) 191 2.12 0.4 = = = 14 10 1 2
CV. (%) 7.83 4.96 9.72 80.53 26256 121.66 3.32 3.98 1.15 1.69
r - 0.62* -0.22 -0.14 0.03 -0.13 -0.73**  -0.71** -0.31 -0.25

ns= non-significant, * = significant at P < 0.05, ** = significant at P < 0.01
b = response to selection
r was calculated between yield vs other traits

Y rating scale for tip fill, 1= excellent, 5= completely unacceptable
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Table 4 Estimates of general combining ability (GCA) and specific combining ability (SCA)
effects for grain yield of seven cycles of P99201(RRS) and NP99202(RRS)

Populations NP9202(RRS)
SCA
GCA
Co Cy Co Cs Cq Cs Ce Cy
Co -33.81 -68.04 -48.12 16.43 70.88 10.49 42.85 9.32 -59.12*
Cy 88.46  -93.25 -8.30 5.77 90.56 24.99 -112.33 4.10 -16.82
@ Co 45.87 19.91 127.92 49.60 -51.39  -102.32 -55.03  -34.55 -7.91
§ Cs -2.24 63.05 -115.10 -82.18 20.81 83.81 3.54 28.30 2.11
g Ca 12.38 46.10 53.64 46.08 -29.50 29.49 -14298* -15.21 37.04
% Cs -94.38  -31.16 -13.85 -28.76 39.61 52.77 53.64 22.14 -40.22
Cs -3394  -36.93 -41.59  -71.69 31.49 -60.73 162.15* 51.24 -36.64
Cy 17.65 100.33 45.41 64.76 -172.46 -38.50 48.16  -65.35 121.57**
GCA 8.22 22.95 -9.03 -8.37  -55.10% -39.31 0.82 79.80*

* = significant at P < 0.05, ** = significant at P < 0.01

Table 5 Number of Inbred/lines from each cycle of improved populations NP99201(RRS) and NP99202(RRS)

Improved number of Inbred/lines

NP99201(RRS)

NP99201(RRS)Co 8 Inbred: Nei512016 Nei512017 Nei512018 Nei512019 Nei512020

NP99201(RRS)C; 12 Inbred: Nei532018 Nei532019 Nei532020 Nei532021

NP99201(RRS)C. 15 Srline

NP99201(RRS)Cs 6 Srline

NP99201(RRS)Cs a7 Se line

NP99201(RRS)Cs 38 Sz line

NP99201(RRS)Cs 52 S2line

NP99202(RRS)

NP99202(RRS)Co 15 Inbred: Nei512004 Nei512005 Nei512006 Nei512007
Nei512024 Nei512025 Nei512026 Nei512027 Nei512028

NP99202(RRS)C1 17 Inbred: Nei532001 Nei532002 Nei532003 Nei532004

NP99202(RRS)C, a4 S7line

NP99202(RRS)C3 6 Srline

NP99202(RRS)Cq 41 Se line

NP99202(RRS)Cs 42 Ssline

NP99202(RRS)Cs 52 S2line

Total 355
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mMIUFuUsIugdIlnaR s danNENDE BT N ONANANG AN
Late maturity Hybrid Maize Breeding for High Yield and Drought Tolerance

g3l lnewne” Yy nsauani? viedd unsves? umsu auduns?
Suriphat Thaitad” Parinya Kansomjet? Thadsanee Budthong? Budsarin Imin?

Abstract
The maize breeding program for late maturity (115-120 days after planting) and

drought tolerant varieties was carried out from 2016 to 2021. The objective was to enhance
productivity and drought tolerance of late maturity hybrid maize varieties. The evaluation
involved 300 hybrids and 190 inbreds of late maturity maize. The focus was on selecting
outstanding hybrids that demonstrated high productivity, drought tolerance, and favorable
agricultural characteristics. A total of 39 hybrids were selected. Among these hybrids, it was
found that the promising hybrid NSX152067 had an average yield of 1,265 kg rai* higher than
Nakhon Sawan 3, a standard check variety. Under severe water stress for a month during the
flowering stage, NSX152067 had a notable characteristic of drought tolerance, resulting in an
average yield of 778 kg rai”* and a calculated yield loss of 44% under drought conditions, with
a high drought tolerance index of 1.40. Furthermore, 27 inbreds were selected, showcasing
drought tolerance, high productivity, and excellent combining ability. The potential hybrid
selected will be imported for evaluation of their potential according to the breeding program
process, including preliminary trials, standard trials, regional trials, and farm trials. The elite
inbred lines with drought tolerance and favorable agricultural characteristics will be utilized

for the benefit of future maize breeding programs.

Keywords: Hybrid maize breeding, High yield, Drought tolerance, Late maturity

unAnga
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Uspidlunandnuazdnenimaniunuuds vesdnlnadssdndameiuiuiongen 100 aeus
Tu 2 anmuwandou fe anmnsliedsataue uazanmuaiiluszezesnaonduna 1 ey
wuth Tuanmlihashiave 410Tnadesdn faneiusus Tinandaseaing 23-737 Alandudels fony
Tueanlny 5em119 51-71 Tu waveyTuesnaendy sening 58-71 Ju dndluanimoadiluszes
panAen inandnsening 2-391 Alansusels engdusenivy sewing 57-73 Ju uazengiusennen
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wasanwlvihasiiaueiswauiindeduiade 1.1 Hndesu (Table 1)
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(Dhuazmsgaydenandndionsenuudsiseonnen nui Snlnadesdrimeiusuriengeniinaaey
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yodl 2 dmilnaissdnignuay $1uau 40 Wug wudh Tuanmnislihahiaue 41lnades
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wuguAsanssA 3 (998 Alandusiels) egrailifddny Fatusinaaeuiivediduinsguyidenandnilo
lasuannisudsyveennen Jeuay 21-72 uazldviinuudssening 0.52-1.46 (Table 5)

yafl 2 frlnadsednd seiusuiogemtusiidy S1uau 40 aeius wudh Tuanmnisle
tiashuane Winandnsewing 204-915 Alanfusield dauluanmuini-lussezoannen Wuande
seine 1307 Alanudiels WesiGudnsgapdenandmiloldiuannzudswisesnnen seninsdevas
50-100 wagdlaviinuuaessning 0.01-2.57
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Iy 227ug WNandnuNNIMUgUATaIsIA 3uaziidnuiu 99us Tinandnnnndmiuguasaisse 4
(Table 9) dhuluntasanmuintiluszezeenaon ldanunsaifuiemandn Wesminifamgggdou
Tusewienssnd sliiusvaaeuiinanseniaifiennnnsnnt Fnduneuniseeniny dewaliyn
fiuginaaey laifinsiniln eonlw lifnandn

il 2 Silnaisederfaneiusudt St 50 aeius wud luwasanwlsiiahiaue aetus
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Ussifiudnonmnislinandnuazeunuudosdnlnadodarifusgnuanengem wudfeu
19w 50 Wug Tuanmnslsinasiiase wazanmmsnmiluszevoonaenuiu 1 ey

ot Tuanmnslidasiniaue frlnadesdnignuanlinandn sewing 1,033-1,704 Alandy
sold drdluanmumilusseveenaen Tnandasewing 177-740 Alansusiels Anfuefidud
gy denandniilensenuuds seninedesas 51-85 uarlidviinuudssening 0.46-1.52

Tneuggnuaumiay NSX172032 NSX172035 NSX172023 NSX172016 NK6253 NSX112017
way NSX172037 %’mﬂuﬁuﬁ:ﬁﬁﬁﬂamwmuﬁa Tneluanmnnsliashiaue Tnanansening 1,351-
1,542 Alandusiels dnluanimuiniinluszezesnaen linanansening 602-704 Alandusiels s
nundsgs 1.36-1.52 fiefidudgyidenandniilonsznundsiosas 51-57 Wugnsaaeuuasassn 3
Tinandsluaninnsliaiuane 1,245 Alandudels luanmanaiiluszevesnaen 405 Alanda
dols Anduefidudgadonananiilonsenuudeiosas 67 fdvinuuds 1.01 druiugasadey
n1381 CP8ssnew Trnandnluaninnsliadniaue 1,331 Alansusiols Tuaninanmivluszesean
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aon 241 Alansusiels Anluesidudgadenaninonsenundidosas 82 wazdduinuuds 0.56
(Table 11)
U 2559-2564

nmansiunu 6 T daudd 2559-2564 T nlnadesdn fgnuauetgerudigmsusadu
FnunmnslanEauazaLuLAI T aA Y 300 U uazanewusuT 190 anewus (Table 12)
WU Wusgnuanetgena NSX152067 fdnenmanumunda laglinandeluanwami-lussezoon
nen 778 Alansusiols (RAvanuvassuifiuaamuuds 4 was Tud 2560 2561 2562 uay 2564)
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dlonsenuudetenar 44 uenanilldwusannauengen AkunisdmdondnTnedssdnfgnuan
fusmeusiua 39 wus Tékadesanusgnuaindu NSX172001-NSX172039 (Table 13) Gawus
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fo

Fu sutumeumsUugsiudiaudnaisuifisudesiu maBsuifleunnsgunausuiieuly
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agﬂwamswﬂaaau,az%al,aummz
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Tneduiuggnuansin 300 Wug uaraieuduv 190 aneiiug

fuggnNaNDIgeT NSX152067 fidnaninarnmuuds Tnslinandaluanimamitlussey
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wawdnillonszvuudeiesay 44 Tevinuudegs 1.40 \Duiugidneamlumsaueiusesiusiiu
Tugtlnagnuauiugivl

Wuggnnanengs1 $1udn 39 fug Adadenld annsuszdiudnenmnslvinandnuas
Aramunds Iddsdosiaiugiduininadssdnignuauiugfeu NSX172001-NSX172039 Fewiug
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Table 1  Important agronomic of inbred line under well-watered condition (WW) compared with water
stress condition (WS) at NSFCRC in the in the 2016 dry season.

; Well-watered (WW) Water stress (WS)

frait Max Min Mean Max Min Mean

Grain yield (kg rai™) 737 23 288 391 2 75

Silking date (day) 71 51 66 73 57 65

Anthesis date (day) 71 58 65 71 57 63

ASI (day) 5 -2 1 6 2 2

Number of ears per plant 1.8 0.3 1.1 1.1 0.1 0.5
Shelling (%) 82.38 56.90 69.31 78.32 66.05 71.43

Table 2 Mean grain yield of Inbred line under water stressed (WS) and well-watered conditions (WW),
% yield loss and drought Index (DI) in the 2016 dry season.
; Grain yield (kg rai?) % Yield
Entry Pedigree
WS WW mean loss

1 Nei502001 22 123 72 82 0.69
2 Nei502004 18 103 60 83 0.67
3 Nei502006 24 269 147 91 0.35
q Nei502009 113 456 285 75 0.95
5 Nei502013 26 218 122 88 0.45
6 Nei502016 74 286 180 74 1.00
7 Nei502020 65 166 116 61 1.51
8 Nei502023 9 81 45 89 0.41
9 Nei502025 21 124 12 83 0.64
10 Nei502026 24 98 61 76 0.93
11 Nei502029 96 220 158 56 1.67
12 Nei502031 5 95 50 94 0.21
13 Nei512001 5 51 28 91 0.35
14 Nei512002 16 268 142 94 0.24
15 Nei512003 14 107 61 87 0.51
16 Nei512004 20 23 21 12 3.38
17 Nei512005 110 498 304 78 0.85
18 Nei512007 34 278 156 88 0.48
19 Nei512008 104 471 288 78 0.85
20 Nei512009 75 130 103 42 2.23
21 Nei512010 123 154 138 20 3.07
22 Nei512012-1 45 107 76 58 1.62
23 Nei512012-2 69 345 207 80 0.77
24 Nei512013 50 458 254 89 0.42
25 Nei512015 11 183 97 94 0.22
26 Nei512016 22 139 81 84 0.60
27 Nei512017 66 198 132 67 1.29
28 Nei512018 10 104 57 90 0.37
29 Nei512019 13 173 93 93 0.29
30 Nei512020 33 383 208 91 0.34
31 Nei512021 31 231 131 86 0.52
32 Nei512022 55 386 220 86 0.54
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. Grain vield (kg rai’) % Yield
Entry Pedigree DI
WS WW mean loss
33 Nei512023 12 278 145 96 0.16
34 Nei512024 52 132 92 61 1.51
35 Nei512025 7 127 67 95 0.20
36 Nei512026 98 219 159 55 1.72
37 Nei512027 38 68 53 44 2.16
38 Nei512028 79 142 111 44 2.14
39 Nei512029 26 388 207 93 0.25
40 Nei512030 96 343 220 12 1.08
41 Nei532001 27 130 78 79 0.81
42 Nei532003 36 247 142 85 0.56
43 Nei532004 33 36 35 7 3.57
44 Nei532005 75 401 238 81 0.72
45 Nei532006 55 179 117 69 1.18
46 Nei532007 30 486 258 94 0.23
47 Nei532008 36 111 73 68 1.24
48 Nei532010 78 372 225 79 0.81
49 Nei532012 108 314 211 66 1.32
50 Nei532013 121 336 229 64 1.38
51 Nei532014 19 195 107 90 0.38
52 Nei532015 82 292 187 12 1.08
53 Nei532019 44 248 146 82 0.68
54 Nei532021 9 268 138 97 0.13
55 Nei532022 10 120 65 92 0.31
56 Nei532023 14 249 132 94 0.22
57 Nei532024 27 85 56 68 1.21
58 Nei532025 30 191 111 84 0.61
59 Nei532026 38 158 98 76 0.94
60 Nei532028 72 274 173 74 1.00
61 Nei542001 52 177 115 70 1.13
62 Nei542002 135 652 393 79 0.79
63 Nei542003 165 463 314 64 1.37
64 Nei542005 112 386 249 71 1.11
65 Nei542007 115 571 343 80 0.77
66 Nei542008 95 345 220 72 1.06
67 Nei542009 65 232 148 72 1.07
68 Nei542010 235 419 327 44 2.15
69 Nei542011 184 507 346 64 1.40
70 Nei542012 229 363 296 37 2.42
71 Nei542015 80 257 168 69 1.20
72 Nei542016 125 473 299 74 1.02
73 Nei542017 137 485 311 72 1.09
74 Nei542018 89 325 207 73 1.05
75 Nei542019 97 480 288 80 0.77
76 Nei542021 86 536 311 84 0.62
77 Nei542022 170 673 422 75 0.97
78 Nei542023 166 572 369 71 1.11
79 Nei542024 141 737 439 81 0.74
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. Grain vield (kg rai’) % Yield
Entry Pedigree DI
WS WW mean loss
80 Nei542025 142 441 291 68 1.23
81 Nei542026 63 527 295 88 0.46
82 Nei542027 112 671 391 83 0.64
83 Nei542028 124 192 158 35 2.48
84 Nei542029 143 363 253 61 1.51
85 Nei542030 194 516 355 62 1.45
86 Nei542031 131 448 289 71 1.12
87 Nei542032 149 418 283 64 1.37
88 Nei542033 160 416 288 62 1.47
89 Nei542035 94 321 208 71 1.13
90 Nei542037 22 111 67 80 0.77
91 Nei542038 8 58 33 87 0.50
92 Nei542039 5 108 57 95 0.18
93 Nei9008 115 311 213 63 1.42
94 Nei9202 14 152 83 91 0.35
95 Nei9202(S) 10 78 a4 88 0.47
96 Neid52009 100 396 248 75 0.97
97 Nei462013 391 641 516 39 2.34
98 TakFal 266 385 326 31 2.65
99 TakFa2 2 146 74 98 0.06
100 TakFa3 12 126 69 90 0.38
Exp. Mean 75 288 181 74 1.00
CV (%) 49.54 24.82 - - -
LSD (0.05) 74 142 - - -
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Table 3 Mean grain yield of hybrids maize under water stressed (WS) and well-watered conditions (WW),
% vyield loss and drought Index (DI) in the 2017 dry season. (set 1)
Grain yield (kg rai™) % Yield

Entry Pedigree
WS WW  mean loss
1 Neid62004 x Neid52009 509 1,134 821 55.12 1.49
2 Nei542012 x Nei452009 648 1,185 917 45.27 1.81
3 Neid62014 x Neid52009 520 1,263 892 58.81 1.36
a4 Nei542001 x Neid52009 537 1,206 872 55.43 1.48
5 Neid12019 x Neid52009 397 998 698 60.17 1.32
6 Nei542010 x Neid52009 386 1,276 831 69.76 1.00
7 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 409 1,208 809 66.19 1.12
8 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 545 1,172 858 53.54 1.54
9 Neid62007 x Neid52009 248 1,130 689 78.03 0.73
10 [Neid52004 x Neid52008]-F2-B-B-B-10-1-B-B- 388 1,135 761 65.80 1.13
11 NK 46-B-B-B-2-B-B-B x Neid62013 358 1,103 731 67.52 1.07
12 30 A 33-B-B-B-3-B-B-B x Neid52009 509 1,257 883 59.53 1.34
13 NK 46-B-B-B-3-B-B-B x Neid62013 397 1,165 781 65.90 1.13
14 Big 959-B-B-B-1-B-B-B x Neid62013 328 1,076 702 69.48 1.01
15 NK 46-B-B-B-1-B-B-B x Neid52009 272 1,088 680 75.00 0.83
16 Pac 984-B-B-B-2-B-B-B x TakFal 359 1,149 754 68.77 1.03
17 Pac 984-B-B-B-2-B-B-B x Neid52009 303 1,235 769 75.43 0.81
18 NK 48-B-B-B-1-B-B-B x Neid52009 416 1,384 900 69.91 1.00
19 Pac 220-B-B-B-1-B-B-B x TakFal 391 1,279 835 69.45 1.01
20 NK 48-B-B-B-1-B-B-B x TakFal 475 1,466 971 67.59 1.07
21 30 A 33-B-B-B-1-B-B-B x Neid52009 422 1,240 831 65.96 1.13
22 NK 48-B-B-B-1-B-B-B x TakFa2 286 1,012 649 7173 0.94
23 NK 48-B-B-B-3-B-B-B x Neid52009 307 1,169 738 73.69 0.87
24 Big 959-B-B-B-3-B-B-B x TakFal 311 1,284 798 75.75 0.80
25 SW5(S)C6-323-B-B-B-B-B x Neid52009 448 1,157 802 61.24 1.28
26 KS23(S)C4-369-B-B-1-B-B-B x Neid52009 324 1,221 773 73.49 0.88
27 SW5(S)C6-185-B-B-B-B-B x Neid52009 197 1,172 685 83.19 0.56
28 KS28(S)C1-F2-115-B-B-1-B-B-B x Neid52009 367 1,231 799 70.23 0.99
29 KS23(S)C4-366-B-B-1-B-B-B x Neid52009 611 1,286 949 52.51 1.57
30 SW5(S)C6-357-B-B-B-B-B x Neid52009 354 1,234 794 71.35 0.95
31 KS23(S)C4-270-B-B-1-B-B-B x Neid52009 277 1,064 670 74.02 0.86
32 KS23(S)C5-3-B-B-B-B-B x TakFal 274 1,210 742 77.36 0.75
33 KS23(S)C5-98-B-B-B-B-B x Neid52009 273 1,111 692 75.46 0.81
34 KS23(S)C4-289-B-B-1-B-B-B x Neid52009 453 1,289 871 64.88 1.16
35 KS23(S)C4-387-B-B-1-B-B-B x TakFal 214 1,123 669 80.93 0.63
36 KS24(S)C2-202-B-B-1-B-B-B x TakFal 130 1,087 608 88.05 0.40
37 KS24(S)C2-202-B-B-1-B-B-B x Neid62013 376 1,094 735 65.59 1.14
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Grain yield (kg rai™?) % Yield
Entry Pedigree
WS WW  mean loss
38 SW5(S)C5-F2-251-B-B-1-B-B-B x Neid52009 152 1,287 720 88.18 0.39
39 SWH5(S)C5-F2-251-B-B-1-B-B-B x TakFal 84 1,131 608 92.54 0.25
40 (Nei9202(T) x Neid22004)-BBBBBB-1-B-B-B x 408 991 700 58.84 1.36
41 (Nei9202 x Neid22004)-BBBBBB-1-B-B-B x 336 1,040 688 67.69 1.07
42 (Neid12019 x Neid52008)-B-B-B-6-B-B-B x 280 1,185 732 76.38 0.78
43 (Neid52017 x Neid52029)-B-B-B-1-B-B-B x 220 1,089 655 79.77 0.67
a4 (Neid12019 x Neid52008)-B-B-B-4-B-B-B x 434 1,158 796 62.56 1.24
a5 [Kei0102-61(RR) x Nei9008(RS)]-BBBB-2-B-B-B 389 1,228 809 68.33 1.05
46 (Neid52004 x Neid52029)-B-B-B-1-B-B-B x 308 1,122 715 72.58 0.91
47 [Pi03006-23-2-B-1-2-3-BBB(RR) x Nei9008 271 1,088 680 75.06 0.83
48 (Neid12019 x Neid52026)-B-B-B-2-B-B-B x 521 1,165 843 55.29 1.48
49 (Nei9202(S) x Neid22004)-BBBBBB-2-B-B-B x 324 1,021 673 68.28 1.05
50 (Nei9202 x Neid22004)-BBBBBB-2-B-B-B x 318 1,292 805 75.37 0.82
51 (Neid52008 x Korean inbred)-B-B-B-2-B-B-B 440 1,381 910 68.16 1.05
52 (Nei9202(T) x Neid22004)-BBBBBB-3-B-B-B x 252 1,178 715 78.63 0.71
53 (Neid52026 x Neid52030)-B-B-B-1-B-B-B x 431 1,278 854 66.27 1.12
54 (Neid52004 x Neid52010)-B-B-B-1-B-B-B 394 1,052 723 62.55 1.24
55 [Kei0102-61(RR) x Nei9008(RS)]-BBBB-3-B-B-B 255 1,301 778 80.40 0.65
56 (Nei9202(S) x Neid22004)-BBBBBB-3-B-B-B x 351 1,112 731 68.46 1.04
57 [Neid02003(RR) x Nei9008(RS)]-BBBB-1-B-B-B 59 1,056 557 94.42 0.18
58 CP888 New 267 1,200 734 77.76 0.74
59 NSX042022 374 1,127 751 66.83 1.10
60 NS3(Check) 400 1,112 756 64.01 1.19
Exp.Mem 355 1,175 765 69.84 1.00
CV (%) 29.06  9.17 - - -
LSD(0.05) 208 ns - - -
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Table 4 Mean grain yield of hybrids maize under water stressed (WS) and well-watered conditions (WW),
% yield loss and drought Index (DI) in the 2017 dry season. (set 2)
Grain vield (kg rai’) % Yield

Entry Pedigree WS WW  mean loss DI
1 KS27(S)C3-17-B-B-B-B-B-2 x Tak Fa 1 1 249 1,117 77.69 1.03
2 KS27(S)C3-17-B-B-B-B-B-2 x Tak Fa 3 2 213 1,080 80.27 0.91
3 KS27(S)C3-17-B-B-B-B-B-2 x Neid52009 3 256 1,267 79.76 0.94
a4 KS27(S)C3-35-B-B-B-B-B-3 x Tak Fa 1 a4 497 1,089 54.37 2.11
5 KS27(S)C3-35-B-B-B-B-B-3 x Tak Fa 3 5 172 1,041 83.45 0.76
6 KS27(S)C3-35-B-B-B-B-B-3 x Neid52009 6 294 1,080 72.79 1.26
7 KS27(S)C3-39-B-B-B-B-B-4 x Tak Fa 1 7 91 1,431 93.64 0.29
8 KS27(S)C3-39-B-B-B-B-B-4 x Tak Fa 2 8 201 1,067 81.13 0.87
9 KS27(S)C3-39-B-B-B-B-B-4 x Tak Fa 3 9 215 1,240 82.63 0.80
10 KS27(S)C3-39-B-B-B-B-B-4 x Neid52009 10 135 1,203 88.74 0.52
11 KS27(S)C3-39-B-B-B-B-B-4 x Neid62013 11 268 1,199 77.61 1.03
12 KS27(S)C3-57-B-B-B-B-B-6 x Tak Fa 1 12 56 1,018 94.51 0.25
13 KS27(S)C3-57-B-B-B-B-B-6 x Tak Fa 3 13 184 978 81.14 0.87
14 KS27(S)C3-57-B-B-B-B-B-6 x Neid52009 14 180 1,021 82.39 0.81
15 KS27(S)C3-58-B-B-B-B-B-7 x Tak Fa 1 15 68 1,031 93.38 0.31
16 KS27(S)C3-58-B-B-B-B-B-7 x Tak Fa 3 16 90 965 90.65 0.43
17 KS27(S)C3-59-B-B-B-B-B-8 x Tak Fa 1 17 153 1,093 86.01 0.65
18 KS27(S)C3-59-B-B-B-B-B-8 x Tak Fa 3 18 289 1,101 73.73 1.21
19 KS27(S)C3-59-B-B-B-B-B-8 x Neid52009 19 212 1,130 81.28 0.86
20 KS27(S)C3-59-B-B-B-B-B-8 x Neid62013 20 176 958 81.64 0.85
21 KS27(S)C3-64-B-B-B-B-B-9 x Neid52009 21 358 1,047 65.85 1.58
22 KS27(S)C3-78-B-B-B-B-B-10 x Tak Fa 2 22 328 1,236 73.47 1.23
23 KS27(S)C3-82-B-B-B-B-B-11 x Neid62013 23 374 1,211 69.08 1.43
24 KS27(S)C3-85-B-B-B-B-B-12 x Tak Fa 1 24 242 1,075 77.51 1.04
25 KS27(S)C3-85-B-B-B-B-B-12 x Tak Fa 3 25 211 1,069 80.24 091
26 KS27(S)C3-85-B-B-B-B-B-12 x Neid52009 26 301 1,151 73.87 1.21
27 KS27(S)C3-85-B-B-B-B-B-12 x Neid62013 27 410 1,063 61.43 1.78
28 KS27(S)C3-86-B-B-B-B-B-13 x Tak Fa 3 28 305 995 69.33 1.42
29 KS27(S)C3-87-B-B-B-B-B-14 x Tak Fa 3 29 120 1,078 88.91 0.51
30 KS27(S)C3-87-B-B-B-B-B-14 x Neid52009 30 132 1,234 89.31 0.49
31 KS27(S)C3-87-B-B-B-B-B-14 x Neid62013 31 177 1,024 82.76 0.80
32 KS27(S)C3-88-B-B-B-B-B-15 x Tak Fa 1 32 95 915 89.60 0.48
33 KS27(S)C3-88-B-B-B-B-B-15 x Neid52009 33 156 1,278 87.83 0.56
34 KS27(S)C3-91-B-B-B-B-B-16 x Neid52009 34 221 1,126 80.36 091
35 KS27(S)C3-92-B-B-B-B-B-17 x Tak Fa 3 35 212 1,157 81.68 0.85
36 KS27(S)C3-92-B-B-B-B-B-17 x Neid52009 36 285 1,250 77.21 1.05
37 CP888 New 37 338 1,400 75.85 1.12
38 NSX042022 38 448 1,369 67.24 1.51
39 NSX052014 39 622 1,194  47.89 241
40 NS3(Check) 40 444 1,287  65.49 1.59

Exp. 245 1132 688 78.40 1.00
CV (%) 2952 9.55 - - -

LSD 147 220 - - -
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Table 5 Mean grain yield of hybrids maize under water stressed (WS) and well-watered conditions (WW),
% vyield loss and drought Index (DI) in the 2018 dry season. (set 1)
Grain yield (kg rai™”) % Yield

Entry Pedigree DI
WS WW  mean loss

1 NSX152002 912 1,612 1,262 43 1.04
2 NSX152004 77 1,276 1,027 39 1.12
3 NSX152007 791 1,576 1,184 50 0.93
a4 NSX152009 938 1,649 1,294 43 1.05
5 NSX152013 943 1,655 1,299 43 1.05
6 NSX152015 817 1,409 1,113 42 1.07
7 NSX152016 828 1,689 1,259 51 0.90
8 NSX152018 759 1,519 1,139 50 0.92
9 NSX152019 766 1,614 1,190 53 0.88
10 NSX152020 946 1,593 1,269 a1 1.10
11 NSX152021 565 1,576 1,070 64 0.66
12 NSX152025 702 1,597 1,149 56 0.81
13 NSX152081 77 1,629 1,203 52 0.88
14 NSX152082 541 1,579 1,060 66 0.63
15 NSX152090 1,053 1,615 1,334 35 1.20
16 NSX152091 1,033 1,621 1,327 36 1.18
17 NSX152093 450 1,585 1,017 72 0.52
18 NSX152097 583 1,449 1,016 60 0.74
19 NSX152083 952 1,602 1,277 41 1.10
20 NSX152084 835 1,535 1,185 a6 1.00
21 NSX152085 949 1,616 1,282 a1 1.08
22 NSX152092 666 1,543 1,105 57 0.80
23 NSX152094 838 1,426 1,132 41 1.09
24 NSX152099 873 1,550 1,211 a4 1.04
25 NSX152100 968 1,663 1,315 42 1.08
26 NSX152101 560 1,437 998 61 0.72
27 NSX152102 668 1,683 1,176 60 0.73
28 NSX152103 531 1,564 1,047 66 0.63
29 NSX152026 799 1,773 1,286 55 0.83
30 NSX152027 879 1,626 1,253 46 1.00
31 NSX152029 939 1,486 1,212 37 1.17
32 NSX152031 634 1,646 1,140 61 0.71
33 NSX152032 502 1,725 1,114 71 0.54
34 NSX152034 778 1,444 1,111 a6 0.99
35 NSX152043 637 1,555 1,096 59 0.76
36 NSX152045 1,025 1,460 1242 30 1.30

W
gy

NSX152055 1,053 1,614 1,333 35 1.20
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Grain yield (kg rai™?) % Yield
Entry Pedigree DI
WS WW  mean loss
38 NSX152056 725 1,479 1,102 51 0.91
39 NSX152057 933 1,469 1,201 36 1.17
40 NSX152058 1,041 1,586 1,313 34 1.21
41 NSX152060 1,098 1,599 1,348 31 1.27
42 NSX152062 968 1,792 1,380 46 1.00
43 NSX152065 1,165 1,571 1,368 26 1.37
44 NSX152067 1,070 1,675 1,373 36 1.18
45 NSX152068 977 1,630 1,303 40 1.11
46 NSX152070 1,023 1,527 1,275 33 1.24
a7 NSX152071 544 1,524 1,034 64 0.66
48 NSX152035 877 1,475 1,176 a1 1.10
49 NSX152041 1,254 1,588 1,421 21 1.46
50 NSX152061 1,007 1,679 1,343 40 1.11
51 NSX152063 982 1,514 1,248 35 1.20
52 NSX152069 1,062 1,533 1,297 31 1.28
53 NSX152072 1,050 1,625 1,337 35 1.19
54 NSX152073 1,063 1,539 1,301 31 1.28
55 NSX152075 747 1,375 1,061 a6 1.00
56 NSX152076 772 1,503 1,137 49 0.95
57 NSX152077 990 1,300 1,145 24 1.41
58 NSX152078 579 1,375 977 58 0.78
59 NSX152079 488 1,434 961 66 0.63
60 NS3(Check) 998 1,611 1,305 38 1.14
Exp.Mean 845 1,560 1,202 44 1.00
CV (%) 11.33  8.18 - - -
LSD(0.05) 193 ns - - -
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Table 6 Mean grain yield of Inbreds maize under water stressed (WS) and well-watered
conditions (WW), % vyield loss and drought Index (DI) in the 2018 dry season. (set 2)
Grain yield (kg rai’) % Yield

Entry Pedigree WS WW  mean loss DI
1 Nei582002 162 668 415 76 1.24
2 Nei582003 70 540 305 87 0.66
3 Nei582004 111 248 179 55 2.29
a4 Nei582005 39 915 ar7 96 0.22
5 Nei582006 18 369 194 95 0.25
6 Nei582007 106 632 369 83 0.86
7 Nei582008 53 441 247 88 0.62
8 Nei582009 11 569 290 98 0.09
9 Nei582010 108 389 248 72 1.42
10 Nei582011 17 499 258 97 0.18
11 Nei582014 a5 267 156 83 0.87
12 Nei582015 13 351 182 96 0.19
13 Nei582016 32 741 387 96 0.22
14 Nei582017 289 647 468 55 2.29
15 Nei582019 56 502 279 89 0.57
16 Nei582022 12 437 224 97 0.14
17 Nei582026 75 527 301 86 0.72
18 Nei582027 1 451 226 100 0.01
19 Nei582029 176 718 aa7 76 1.25
20 Nei582036 180 558 369 68 1.65
21 Nei582037 192 473 333 59 2.08
22 Nei582038 307 682 494 55 2.30
23 Nei582039 290 580 435 50 2.57
24 Nei582041 64 376 220 83 0.88
25 Nei582042 153 555 354 72 1.42
26 Nei582043 57 500 279 89 0.59
27 Nei582044 29 349 189 92 0.42
28 Nei582046 60 383 221 84 0.80
29 Nei582047 66 204 135 68 1.67
30 Nei582048 55 533 294 90 0.53
31 Nei582049 68 594 331 89 0.59
32 Nei582050 251 622 436 60 2.07
33 Nei582055 194 723 459 73 1.38
34 Nei582056 163 345 254 53 2.42
35 Nei582057 77 757 417 90 0.52
36 Nei582058 73 433 253 83 0.87
37 Nei582060 5 676 341 99 0.04
38 Nei582062 163 815 489 80 1.02
39 Tak Fa 1 249 651 450 62 1.96
40 Tak Fa 3 14 405 209 97 0.18

Exp. 103 528 315 80 1.00
CV (%) 53.60 18.84 - - -

LSD 89 162 - - -
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Table 7 Mean grain yield of hybrids maize under water stressed (WS) and well-watered conditions (WW),
% yield loss and drought Index (DI) in the 2019 dry season. (set 1)
Grain vield (kg rai’) % Yield

Entry Pedigree DI
WS WW ' mean loss

1 NSX152007 740 1,215 977 39 1.25
2 NSX152010 554 1,263 908 56 0.90
3 NSX152013 706 1,342 1,024 ay 1.08
4 NSX152015 628 1,377 1,002 54 0.94
5 NSX152016 784 1,319 1,051 41 1.22
6 NSX152019 517 1,352 934 62 0.79
7 NSX152021 620 1,220 920 49 1.05
8 NSX152023 525 1,291 908 59 0.84
9 NSX152025 533 1,235 884 57 0.89
10 NSX152026 285 1,187 736 76 0.49
11 NSX152027 532 1,270 901 58 0.86
12 NSX152029 713 1,327 1,020 46 1.10
13 NSX152030 677 1,266 972 ay 1.10
14 NSX152032 383 1,379 881 72 0.57
15 NSX152040 593 1,196 895 50 1.02
16 NSX152041 517 1,175 846 56 0.90
17 NSX152045 596 1,286 941 54 0.95
18 NSX152046 678 1,285 981 a7 1.08
19 NSX152047 533 1,168 850 54 0.94
20 NSX152052 561 1,184 872 53 0.97
21 NSX152056 609 1,154 881 ay 1.08
22 NSX152057 739 1,297 1,018 43 1.17
23 NSX152058 731 1,209 970 40 1.24
24 NSX152059 628 1,338 983 53 0.96
25 NSX152062 627 1,195 911 48 1.08
26 NSX152063 727 1,292 1,009 a4 1.16
27 NSX152064 737 1,368 1,052 a6 1.11
28 NSX152065 564 1,188 876 53 0.98
29 NSX152066 610 1,323 966 54 0.95
30 NSX152067 837 1,266 1,051 34 1.36
31 NSX152068 547 1,236 892 56 0.91
32 NSX152070 515 1,258 887 59 0.84
33 NSX152071 677 1,345 1,011 50 1.04
34 NSX152075 585 1,155 870 49 1.04
35 NSX152078 643 1,130 887 43 1.17
36 NSX152079 537 1,259 898 57 0.88
37 NSX152081 430 1,301 866 67 0.68
38 NSX152082 603 1,297 950 54 0.96
39 NSX152086 677 1,164 921 42 1.20
40 NSX152088 674 1,241 957 46 1.12
41 NSX152089 624 1,318 971 53 0.97
42 NSX152091 710 1,200 955 41 1.22
43 NSX152095 624 1,320 972 53 0.97
a4 NSX152096 608 1,168 888 48 1.07
a5 NSX152097 586 1,239 912 53 0.97
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Grain vield (ke rai’)) % Yield

Entry Pedigree DI
WS WW  mean loss

a6 NSX152099 559 1,136 847 51 1.01

a7 NSX152101 590 1,160 875 49 1.05

48 NSX152102 526 1,302 914 60 0.83

49 NSX152103 553 1,282 917 57 0.89

50 NSX052014 801 1,305 1,053 39 1.26

Exp.Mean 611 1,256 934 51 1.00
CV (%) 1743 7.65 - - -
LSD(0.05) 173 156 - - -

Table 8 Mean grain yield of hybrids maize under water stressed (WS) and well-watered
conditions (WW), % vyield loss and drought Index (DI) in the 2019 dry season. (set 2)
Grain vield (kerai’) 9 Yield

Entry Pedigree DI
WS WW  mean loss

1 NSX152002 667 1,232 949 a6 1.04
2 NSX152003 580 1,100 840 ar 1.01
3 NSX152006 682 1,211 946 aa 1.08
4 NSX152008 778 1,307 1,043 40 1.15
5 NSX152009 678 1,239 958 a5 1.05
6 NSX152011 599 1,300 949 54 0.89
7 NSX152012 490 1,301 895 62 0.72
8 NSX152018 573 1,234 904 54 0.89
9 NSX152020 634 1,292 963 51 0.94
10 NSX152028 767 1,284 1,026 40 1.15
11 NSX152031 553 1,242 898 55 0.86
12 NSX152037 599 1,301 950 54 0.89
13 NSX152038 596 1,309 953 54 0.88
14 NSX152060 719 1,279 999 aa 1.08
15 NSX152072 804 1,385 1,095 42 1.12
16 NSX152073 735 1,205 970 39 1.17
17 NSX152074 781 1,240 1,011 37 1.21
18 NSX152076 570 1,282 926 56 0.86
19 NSX152077 718 1,214 966 a1 1.14
20 NSX152094 545 1,186 865 54 0.89
21 Pac777 534 1,225 879 56 0.84
22 56248 658 1,382 1,020 52 0.92
23 NSX042022 775 1,247 1,011 38 1.20
24 NS3 (Check) 614 1,128 871 46 1.05
Exp. 652 1,255 954 a8 1.00
CV (%) 16.03  7.16 - - -

LSD 172 ns - - -
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Table 9 Mean grain yield(kg/rai) and some agronomic characters of promising late hybrid: well water in the 2020 dry season.

Pedieree

NSX102005
NSX112009
NSX112012
NSX112013
NSX112017
NSX112019
NSX152002
NSX152006
NSX152007
NSX152008
NSX152010
NSX152013
NSX152015
NSX152016
NSX152018
NSX152019
NSX152021
NSX152025
NSX152032
NSX152045
NSX152053
NSX152057
NSX152059
NSX152062
NSX152065
NSX152066
NSX152067
NSX152070
NSX152072
NSX152089
NSX152097
WS 8414
WS 8520
CP888 New
S 7328

Pac 777
SW 4452
NS 3

NS 4

NS 5

Mean

CV (%)
LSD (0.05)

Ent

00 ~N O 0 A WN -

B LWL LWWNNNDNRNDNNDNRNDRN P 2 2 2 = 2 o
O 000 N0 U P OVONPFE, OV, WVWNEP,OVVONOUPRE WVWN - O

Tass

54
56
57
56
55
55
56
58
58
56
56
56
56
56
56
57
56
57
57
57
56
56
54
56
56
56
56
55
54
56
57
57
57
54
58
58
56
57
55
54
56
1.47
1

Silk AS

55
57
59
58
56
55
56
58
60
56
59
59
58
58
56
61
58
59
61
60
58
58
57
58
57
57
58
58
55
56
58
58
60
56
59
59
58
57
55
55
58
185  37.67
2 1

N, OO NRFEF PP OOFLOFPLFPNNNEPLPNONMNNMNMNNAENORONNOLOLENOOOONNE -

Heieht(cm)
Plant Ear
205 123
189 117
207 121
180 111
213 124
211 123
190 109
195 113
196 112
190 104
196 113
199 122
203 123
190 114
195 114
189 112
200 114
200 115
197 115
202 128
189 108
202 119
203 115
200 116
197 110
211 122
202 117
192 111
206 120
215 126
204 119
199 119
198 117
206 112
193 120
190 111
205 128
231 118
188 110
192 109
199 116
7.06 4.15
ns 8

E:P

0.60
0.62
0.59
0.62
0.58
0.59
0.57
0.58
0.57
0.55
0.58
0.61
0.61
0.60
0.59
0.59
0.57
0.58
0.59
0.63
0.57
0.59
0.57
0.58
0.56
0.58
0.58
0.58
0.58
0.58
0.59
0.60
0.59
0.54
0.62
0.59
0.63
0.53
0.58
0.57
0.59
4.54
0.05

Lode(%)
Root Stalk
0.0 0.0
2.6 0.0
0.6 0.0
0.7 0.0
0.6 0.0
0.0 1.3
2.0 0.0
0.0 0.0
0.6 0.0
2.6 1.3
0.7 0.0
1.3 0.0
13 0.0
5.2 0.6
4.5 0.0
0.6 0.0
0.6 0.0
0.0 0.0
0.0 0.0
13 0.0
0.0 0.0
2.0 0.0
0.6 0.7
0.6 0.0
0.0 0.0
32 0.0
2.0 0.7
0.0 0.0
0.0 0.0
0.6 1.3
13 0.0
0.0 1.3
0.0 0.0
0.6 0.6
0.0 0.7
0.6 0.0
13 0.0
0.0 0.0
0.0 0.0
a.5 0.0
1.1 0.2
158.85 356.88
2.8 ns

Stand

Count

51
51
52
51
51
52
50
52
52
52
51
51
52
52
52
52
51
51
52
52
51
51
51
52
51
52
51
51
52
51
51
50
a7
52
50
49
52
52
51
52
51
244
2

Total

48
56
54
51
52
54
51
51
54
52
56
52
53
50
56
51
49
51
52
61
51
49
50
51
52
52
54
52
52
51
52
53
44
51
51
47
50
51
51
51
52
4.72
q

Ear

Rot(%)

11.8
3.0
8.8
59
13
3.0
3.4
4.6

17.6
71

15.8

15.9
8.9
6.6
3.6
2.6
a7
77
77
8.1
33
4.6

114
2.7
19
2.5
4.3
4.5
3.2
6.0
7.0
5.0

11.0
53
53
4.2
54
59
3.9
2.0
6.2

T77.47
7.8

Shelling

(%)
76.53
77.85
74.88
77.56
81.08
81.95
81.01
80.36
72.04
79.36
73.20
73.78
71.50
74.81
80.29
77.11
78.34
78.10
74.45
77.49
79.26
76.02
7277
74.30
75.56
T4.75
74.00
78.42
80.10
72.85
75.37
80.39
77.89
80.30
76.99
78.75
T7.11
7771
81.83
78.13
7711
1.68
2.10

Moist

(%)
23.26
24.35
23.29
22.83
24.32
23.90
23.82
29.03
32.72
26.28
2793
27.47
28.71
29.57
27.25
28.75
25.43
27.36
24.61
30.56
22.07
23.17
21.64
24.54
2533
25.68
24.35
2294
21.58
22.46
2591
29.24
30.55
24.14
30.96
29.52
31.14
25.88
21.45
21.17
25.88
5.28
2.22

Aspect
Plant Ear
23 22
27 25
238 25
3.0 2.5
22 2.0
23 2.0
27 23
23 2.0
2.0 27
2.7 28
25 23
2.7 33
23 32
2.7 28
2.8 22
2.7 32
2.8 25
25 23
2.8 27
23 25
2.7 28
25 27
2.8 33
23 23
22 2.7
25 23
25 2.2
2.7 22
3.0 2.5
25 25
25 2.2
25 2.0
23 25
23 2.0
2.0 2.0
23 2.0
25 2.2
2.0 22
25 2.0
2.7 23
2.51 2.4
1447 1331
ns 0.5

Op

HK(%)

0.0
13
51
0.0
13
0.6
0.0
13
3.2
0.6
0.6
0.0
0.6
0.0
0.6
0.0
13
0.0
0.6
0.0
0.0
0.0
0.7
0.0
0.6
0.0
0.0
2.0
3.9
2.0
13
13
13
1.9
0.0
0.0
0.7
0.0
0.0
0.7
0.8
153.52
21

Ear/ot

1.0
1.1
1.0
1.0
1.0
1.1
1.0
1.0
1.0
1.0
1.1
1.0
1.0
1.0
1.1
1.0
1.0
1.0
1.0
1.2
1.0
1.0
1.0
1.0
1.0
1.0
1.1
1.0
1.0
1.0
1.0
1.1
0.9
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
4.62
0.1

Tip Fill

(1-5)
1.7
1.0
1.0
1.0
1.0
1.0
1.0
13
20
27
2.0
1.7
1.3
13
1.0
1.3
1.0
1.0
1.2
1.0
2.0
1.0
1.0
1.0
1.7
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
13
1.0
1.0
1.0
1.0
1.0
1.2

2552
0.5

Seeding Vigor

(1-5)
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.2
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.5
1.0
1.0
1.8
1.0
1.0
1.0
1.0
1.0
9.89
0.2

Yield

(kg rai™)
1.469
1.342
1324
1.244
1.515
1.587
1.450
1.462
1.330
1.407
1.451
1.300
1.335
1.410
1.356
1.302
1.410
1.350
1.240
1.526
1.463
1.455
1.246
1.413
1.485
1514
1.497
1.452
1.542
1,381
1.442
1.613
1,287
1.513
1.407
1.309
1.269
1.229
1.328
1.489
1.403
6.72
153

CK(%)

NS3

120
109
108
101
123
129
118
119
108
115
118
106
109
115
110
106
115
110
101
124
119
118
101
115
121
123
122
118
125
112
117
131
105
123
114
106
103
100
108
121
114

CK(%)

NS4

111
101
100
94

114
119
109
110
100
106
109
98

101
106
102
98

106
102
93

115
110
110
94

106
112
114
113
109
116
104
109
121
97

114
106
99

96

93

100
112
106

CK(%)

NS5

99
90
89
84
102
107
97
98
89
95
97
87
90
95
91
87
95
91
83
102
98
98
84
95
100
102
101
98
104
93
97
108
86
102
94
88
85
83
89
100
94
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Table 10 Mean grain yield(kg rai?) and some agronomic characters of promissing late Inbred : well water in the 2020 dry season.

Seeding
Pedigree Ent  Tass  Silk AS| Height(cm) EP Lodg(%) Stand Ear Shelling  Moist Aspect Op Ear/pt  Tip Fill vigor Yield
Plant Ear Root Stalk  Count Total Rot(%) (%) (%) Plant Ear HK(%) (1-5) (1-5) (kg rai™)

Neid52023 10 59 62 3 123 65 0.53 0.9 0.0 51 54 6.8 70.92 18.94 2.0 1.0 0.6 1.1 1.0 1.0 684
Nei542033 35 62 63 2 142 75 0.54 0.2 0.0 51 87 21.2 71.41 23.85 2.0 1.0 0.2 1.7 1.5 1.3 664
TF4 (Nei 452006) a8 60 62 2 131 74 0.56 0.2 0.0 52 72 27.4 81.02 16.84 2.0 1.0 0.3 1.4 1.5 1.0 624
Nei512020 22 59 60 2 139 73 0.53 0.2 0.0 52 59 26.6 76.85 23.59 1.0 1.6 0.2 1.1 2.0 0.9 594
Neid52016-1 7 62 63 1 114 70 0.62 0.2 0.0 49 74 26.5 78.93 13.64 25 2.2 0.2 1.5 2.0 1.1 567
Neid432001 2 60 63 3 136 66 0.49 1.0 0.0 51 56 36.9 61.64 25.38 1.0 2.2 0.2 1.1 25 1.0 557
Neid52004 4 59 62 3 134 70 0.53 9.8 0.0 51 69 54.0 63.68 21.65 3.0 2.4 0.2 1.4 1.5 1.0 552
Nei542032 34 61 62 2 134 70 0.53 0.0 0.0 51 86 36.3 66.39 23.38 2.0 1.5 1.1 1.7 2.0 1.0 551
Nei542010 28 64 61 -3 121 69 0.57 0.0 0.0 51 55 2.7 67.11 22.81 1.0 2.2 0.0 1.1 2.0 0.9 534
Neid52016-2 8 61 62 1 107 59 0.55 0.0 0.0 49 73 19.1 72.38 13.47 4.0 23 0.3 1.5 25 1.0 527
Nei582036 40 62 63 1 129 69 0.53 0.6 0.0 52 49 20.6 74.76 22.61 1.0 1.1 1.1 0.9 1.5 1.0 519
Nei512017 21 62 62 0 116 68 0.58 0.2 0.0 51 82 19.0 74.38 18.34 25 3.4 0.3 1.6 2.5 1.0 517
Nei542021 33 63 66 3 160 89 0.55 21 0.0 51 7 32.4 62.98 20.64 2.0 1.9 4.0 15 2.5 1.0 505
Nei542012 29 61 62 1 127 59 0.47 0.1 1.0 52 68 37.4 67.03 18.67 2.0 2.2 0.7 1.3 2.0 1.0 505
Nei542013 30 59 60 1 116 60 0.53 0.0 0.0 51 56 20.5 79.17 18.82 2.0 25 0.1 1.1 1.0 1.3 497
Nei582060 a2 63 62 -1 134 7 0.58 0.0 0.0 52 53 22.0 68.41 20.15 1.0 2.1 1.1 1.0 2.0 1.0 453
Nei542020 32 61 61 0 143 84 0.59 0.2 0.0 50 67 419 67.41 21.06 1.0 3.4 1.2 1.3 3.5 0.9 425
Nei542018 31 63 65 2 142 T 0.54 0.0 0.0 51 79 48.3 59.81 21.94 1.0 2.6 0.0 1.6 4.0 1.3 423
Nei532010 25 65 67 2 118 74 0.62 4.0 0.0 50 44 30.5 71.93 22.39 3.0 23 1.1 0.9 2.0 1.5 414
Neid92010 15 65 66 1 149 T 0.51 1.1 0.0 52 56 36.3 67.43 26.28 1.0 1.4 0.2 1.1 3.0 1.0 401
Nei502029 18 61 63 2 138 63 0.46 0.0 0.0 49 54 37.8 80.27 15.05 5.0 25 0.2 1.1 35 1.0 380
Neid52007-1 5 63 66 3 98 63 0.64 0.0 0.0 49 50 26.7 58.22 24.45 1.0 23 0.9 1.0 2.0 1.0 372
Nei542005 27 62 65 3 148 86 0.58 0.0 0.0 52 69 58.1 68.35 17.69 25 2.6 0.0 1.3 3.0 1.0 372
TF1(Nei 452008) a5 62 62 0 128 66 0.51 0.0 0.0 51 45 31.1 75.13 22.87 2.0 24 0.0 0.9 2.0 1.0 366
Neid02004 1 60 61 1 135 73 0.55 0.0 0.0 50 52 43.1 68.44 19.07 3.0 35 0.1 1.0 3.0 15 335
Neid52018 9 63 65 2 98 58 0.59 0.0 0.0 49 73 61.8 57.40 19.62 2.0 28 0.0 15 35 1.3 328
TF7 (Nei 462013) 50 56 57 1 120 64 0.54 20.1 0.0 51 40 17.1 87.49 19.61 4.0 3.0 0.2 0.8 2.0 1.3 307
Neid52032 14 64 65 1 113 71 0.64 0.0 0.0 50 45 43.7 52.94 24.31 3.0 28 0.0 0.9 4.0 1.0 287
Nei512028 24 61 65 4 126 72 0.56 23.6 0.0 49 70 50.2 45.67 23.13 3.0 3.0 0.0 1.4 4.0 1.0 280
TF3 (Nei 452015) a7 63 66 3 135 7 0.58 0.3 0.0 52 54 62.1 61.47 21.59 2.0 29 1.1 1.0 35 1.0 249
Nei532011 26 60 64 5 139 73 0.53 2.0 0.0 49 43 7.4 48.36 23.67 3.0 2.6 34 0.9 5.0 1.2 249
TF5 (Nei 452009) 49 61 65 4 125 62 0.49 0.0 1.0 51 a7 41.2 63.30 20.27 2.0 35 1.2 0.9 35 1.0 246
Nei581018 44 64 67 4 143 65 0.46 0.0 0.0 51 48 733 56.57 25.79 2.0 5.0 0.1 1.0 35 1.0 241
Nei582024 39 63 65 -2 149 82 0.55 0.0 1.0 51 48 68.6 54.26 23.62 3.0 3.0 0.3 0.9 4.5 1.3 241
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Nei512026
Nei512016
Nei582013
Neid52025
Nei582064
Nei582022
Neid52027-1
Nei582044
Neid92015
Nei582002
Neidd2013
Neid52013
Nei502023
Neid52030
Nei512004
TF2(Nei 9202(T)
Mean

LSD (0.05)
CV (%)

Ent

Tass

64
64
63
63
64
65
61
67
64
63
61
66
64
66
65
66
62
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Silk

67
65
66
67
65
66
65
68
66
65
65
67
66
68
67
68
64
3
2.15

ASI

N NN WD NN P OWON R, PP, 2, RN W

55.73

Height(cm)
Plant Ear
133 79
132 59
142 78
133 78
118 65
167 83
138 66
145 74
126 66
124 67
120 56
135 82
119 71
116 58
116 61
124 65
130 70
17 10
6.32 7.33

E:P

0.60
0.45
0.55
0.59
0.54
0.50
0.48
0.51
0.52
0.55
0.47
0.61
0.59
0.50
0.53
0.53
0.54
0.06
5.49

Lodg(%)
Root Stalk
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.2 0.0
0.3 0.0
0.0 0.0
0.0 0.0
0.2 0.0
0.1 0.0
1.2 0.0
0.1 0.0
0.2 0.0
0.0 0.0
0.1 0.0
0.0 0.0
1.3 0.1
7.4 ns
274.65 596.19

40

Stand
Count
51
49
49
52
51
50
51
49
50
51
48
50
51
52
a8
50
50
ns
3.09

Total
a1
45
39
55
53
54
33
50
a4
42
39
61
36
a7
33
41
55
12

10.82

Ear
Rot(%)
55.2
45.1
59.2
63.2
67.6
46.2
64.5
86.9
7.6
48.8
55.6
73.7
78.6
84.1
86.1
64.7
46.3
26.5
28.36

Shelling
(%)
54.92
66.17
59.67
66.19
52.67
54.30
70.21
58.00
43.12
66.40
52.87
57.35
46.47
47.42
28.16
39.19
62.89
14.24
11.21

Moist
(%)
23.30
21.12
17.80
20.89
22.85
28.10
18.18
25.14
29.31
25.51
1791
15.56
20.60
21.73
21.41
20.25
21.30
2.75
6.39

Aspect
Plant Ear
3.0 3.1
3.0 34
3.0 3.1
2.0 4.1
1.0 34
2.0 4.4
4.0 4.0
2.0 4.1
1.0 39
25 50
3.0 4.0
4.0 4.5
3.0 37
4.0 4.5
4.0 4.9
2.0 4.5
2.4 29
- 13
- 22.06

Op
HK(%)
02
02
08
05
5.2
02
2.7
0.9
02
0.0
38
0.6
1.3
02
12
02
0.7
25
174.04

Ear/pt

0.8
0.9
0.8
1.1
1.0
1.1
0.7
1.0
0.9
0.8
0.8
1.2
0.7
0.9
0.7
0.8
1.1
0.2
10.2

Tip Fill
(1-5)
4.0
4.0
35
5.0
5.0
5.0
5.0
5.0
50
45
50
5.0
45
5.0
5.0
5.0
33
16
23.64

Seeding
vigor
(1-5)

1.0
1.0
1.0
1.0
12
1.8
0.9
13
2.0
1.0
13
1.8
1.0
1.1
12
13
1.1
0.4
19.23

Yield
(kg rai™)
237
228
224
220
215
205
196
186
176
158
154
147
128
113
73
57
350
152
21.46
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Table 11 Mean grain yield of hybrids maize under water stressed (WS) and well-watered conditions
(WW), % vyield loss and drought Index (DI) in the 2021 dry season.
Grain yield (kg rai™) % Yield

Entry Pedigree DI
WS WW_ mean loss
1 NSX 172001 510 1437 973 A5 111
2 NSX172002 514 1.210 862 K7 1.33
3 NSX172003 310 1.363 836 7 0.71
a NSX172004 257 1.381 819 81 0.58
5 NSX172005 316 1.108 712 71 0.89
6 NSX172006 288 1.064 676 73 0.85
7 NSX172007 355 1.327 841 73 0.83
8 NSX172008 513 1.445 979 64 1.11
9 NSX172009 448 1.448 948 69 0.96
10 NSX172010 388 1471 930 74 0.82
11 NSX172011 359 1.504 931 76 0.74
12 NSX172012 386 1.383 885 72 0.87
13 NSX172013 436 1.334 885 67 1.02
14 NSX172014 286 1.289 838 70 0.93
15 NSX172015 423 1.588 1.006 73 0.83
16 NSX172016 621 1.385 1.003 55 1.40
17 NSX172017 548 1.420 984 61 1.20
18 NSX172018 K78 1.391 985 58 1.30
19 NSX172019 521 1.454 988 64 1.12
20 NSX172020 509 1.35h6 932 62 117
21 NSX172021 a56 1.355 906 66 1.05
27 NSX172022 177 1.033 605 83 0.53
23 NSX172023 616 1.369 993 55 1.40
24 NSX172024 494 1.289 892 62 1.20
25 NSX172025 2728 1.098 663 79 0.65
26 NSX172026 331 1.309 820 75 0.79
27 NSX172027 ar3 1.202 838 61 1.23
28 NSX172028 293 1.225 759 76 0.74
29 NSX172029 226 1.069 648 79 0.66
30 NSX172030 313 1.269 791 75 0.77
31 NSX172031 282 1.193 737 76 0.74
32 NSX172032 659 1.351 1.005 51 1.52
33 NSX172033 K32 1.296 914 59 1.28
34 NSX172034 437 1.377 907 68 0.99
35 NSX172035 704 1.464 1084 52 1.50
36 NSX172036 544 1.369 957 60 1.24
37 NSX172037 602 1.384 993 57 1.36
38 NSX172038 439 1.387 913 68 0.99
39 NSX172039 418 1.372 895 70 0.95
a0 WS 8414 550 1.456 1003 62 1.18
a1 WS 8520 202 1.220 711 83 0.52
a2 NK 6253 682 1.542 1.112 56 1.38
a3 NK 9950 C 291 1.704 997 83 0.53
a4 PAC 789 422 1.387 904 70 0.95
a5 CP888 New 241 1.331 786 82 0.56
a6 NSX112017 634 1.450 1.042 56 1.36
a7 NSX152025 183 1.245 74 85 0.46
48 NSX152067 556 1.391 974 60 1.25
49 NS3 405 1.245 825 67 1.01
50 NS5 556 1.608 1.082 65 1.08
Exp.Mean 432 1,347 890 68 1.00
CV (%) 31.28 10.10 - - -

L SD(0 05) 219 220 - - -
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Table 12 Grain yield, yield loss and drought Index of late maturity germplasm under well-watered (WW)
and water stress (WS) conditions at NSFCRC during 2016-2021

Year/material

Yield (kg rai™)

Water stress

Well-watered

Yield loss (%)

Drought Index

(o)

Min  Max Mean Min  Max Mean Min Max Mean Min Max Mean
2016; 100 inbreds 2 391 75 23 737 288 7 98 74 0.06 3.57 1
2017; 60 hybrids 59 648 355 991 1,466 1,175 4527 9442 70 0.18 181 1
2017; 40 hybrids 56 622 245 656 1,426 1,121 4755 9446 78 025 240 1
2018; 60 hybrids 450 1,254 845 1,276 1,792 1,560 21 72 46 052 146 1
2018; 40 inbreds 0 307 103 204 915 528 50 100 91 0.00 0.92 059
2019; 50 hybrids 285 837 611 1,130 1,379 1,256 34 76 51 049 1.36 1
2020; 40 hybrids - - - 1,240 1,613 1,403 - - - - - -
2020; 50 inbreds - - - 73 684 350 - - - - - -
2021; 50 hybrids 177 740 432 1,033 1,704 1,347 51 85 68 046 1.52 1

Total; 300 hybrids, 190 inbreds
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Table 13 Late maturity hybrids (NSX172001-NSX172039) and their parentals inbred

No. Hybrid code Parental inbred
1 NSX172001 Nei602001 x Neid52009
2 NSX172002 Nei602002 x Neid52009
3 NSX172003 Nei602003 x Neid52009
4 NSX172004 Nei602004 x Neid52009
5 NSX172005 Nei602005 x Neid52009
6 NSX172006 Nei602006 x Neid52009
7 NSX172007 Nei602007 x Neid52009
8 NSX172008 Nei602008 x Neid52009
9 NSX172009 Nei602009 x Neid52009
10 NSX172010 Nei602010 x Neid52009
11 NSX172011 Nei602011 x Tak Fa 2
12 NSX172012 Nei602011 x Neid52009
13 NSX172013 Nei602012 x Neid52009
14 NSX172014 Nei602013 x Neid52009
15 NSX172015 Nei602014 x Neid52009
16 NSX172016 Nei602015 x Neid52009
17 NSX172017 Nei602016 x Neid52009
18 NSX172018 Nei602017 x Neid52009
19 NSX172019 Nei602018 x Neid52009
20 NSX172020 Nei602019 x Neid52009
21 NSX172021 Nei602020 x Tak Fa 1
22 NSX172022 Nei602021 x Neid52009
23 NSX172023 Nei602022 x Neid62013
24 NSX172024 Nei602023 x Tak Fa 1
25 NSX172025 Nei602024 x Tak Fa 3
26 NSX172026 Nei602025 x Tak Fa 3
27 NSX172027 Nei602026 x Tak Fa 3
28 NSX172028 Nei602027 x Tak Fa 3
29 NSX172029 Neid22006 x Neid52009
30 NSX172030 Neid22007 x Neid52009
31 NSX172031 Neid32001 x Neid52009
32 NSX172032 Neid52001 x Neid52009
33 NSX172033 Neid92022 x Neid52009
34 NSX172034 Nei502002 x Neid52009
35 NSX172035 Nei512008 x Neid52009
36 NSX172036 Nei512013 x Neid52009
37 NSX172037 Nei512028 x Neid52009
38 NSX172038 Ne 532016 x Neid52009
39 NSX172039 Neid52015 x Ne 462013
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Table 14 Late inbred (Nei 602001- Nei 602043) and their Pedigree

Inbred code Pedigree

Nei602001 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-125-3-1-1-BB x Neid52008]-F2-B-B-B-2-1-B-B-B-B

Nei602002 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-40-3-BBBBB x Nei452008]-F2-B-B-B-1-1-B-B-B-B
Nei602003 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-40-3-BBBBB x Nei452008]-F2-B-B-B-1-2-B-B-B-B
Nei602004 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-40-3-BBBBB x Nei452008]-F2-B-B-B-1-3-B-B-B-B
Nei602005 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-40-3-BBBBB x Nei452008]-F2-B-B-B-5-2-B-B-B-B
Nei602006 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-40-3-BBBBB x Nei452008]-F2-B-B-B-5-3-B-B-B-B
Nei602007 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-40-3-BBBBB x Nei452008]-F2-B-B-B-6-1-B-B-B-B
Nei602008 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-40-3-BBBBB x Nei452008]-F2-B-B-B-6-2-B-B-B-B
Nei602009 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-40-3-BBBBB x Nei452008]-F2-B-B-B-10-3-B-B-B-B
Nei602010 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-49-2-BBBBB x Nei452008]-F2-B-B-B-3-2-B-B-B-B
Nei602011 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-95-3 -BBBBB x Nei452008]-F2-B-B-B-1-2-B-B-B-B
Nei602012 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-95-3 -BBBBB x Nei452008]-F2-B-B-B-1-3-B-B-B-B
Nei602013 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-95-3 -BBBBB x Nei452008]-F2-B-B-B-5-3-B-B-B-B
Nei602014 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-95-3 -BBBBB x Neid52008]-F2-B-B-B-9-2-B-B-B-B
Nei602015 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-95-3 -BBBBB x Neid52008]-F2-B-B-B-9-3-B-B-B-B
Nei602016 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-95-3 -BBBBB x Nei452008]-F2-B-B-B-10-1-B-B-B-B
Nei602017 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-95-3 -BBBBB x Nei452008]-F2-B-B-B-10-2-B-B-B-B
Nei602018 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3-1-BBB)-103-2-BBBBB x Neid52008]-F2 -B-B-B-5-2-B-B-B-B
Nei602019 KS24(S2)C151-63-B-B-1-B-B

Nei602020 KS27(S2)C3-35-B-B-B-B-B

Nei602021 KS27(S2)C3-59-B-B-B-B-B

Nei602022 [Neid52016-2 x Neid52026]-F2-B-B-B-7-1-B-B-B-B

Nei602023 (Neid52019 x Neid52026)-B-B-B-B-3-B

Nei602024 Yunrui 12-B-B-3-B-B-B

Nei602025 GMRIF 589-B-B-1-B-B-B

Nei602026 P345C4S2B-46-2-2-1-2-B-B-B-B-B-B-B-B

Nei602027 [(DTPWC9-F115-1-4-1-1-B-B x LPSC7-F64-2-6-2-1-B-B) // [CTS013082 / PIO3011F2-5-3-1-3-

Nei602028 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-98-3-3-1-BB x Nei 452026)]-F2-BBB-2-B-B-B

Nei602029 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-125-3-1-1-BB x Nei 452026)]-F2-BBB-5-B-B-B

Nei602030 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-125-3-1-1-BB x Nei 452026]-F2-B-B-B-3-3-B-B-B-B

Nei602031 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-125-3-1-1-BB x Nei 452026]-F2-B-B-B-5-2-B-B-B-B

Nei602032 [Neid52006 x Neid52019]-F1-BBB-2-B-B-B

Nei602033 [Neid52004 x Neid52026]-F2-B-B-B-3-1-B-B-B-B

Nei602034 [Neid52015 x Neid52026]-F2-B-B-B-6-1-B-B-B-B

Nei602035 [Neid52015 x Neid52026]-F2-B-B-B-6-3-B-B-B-B

Nei602036 [Neid52015 x Neid52026]-F2-B-B-B-7-1-B-B-B-B

Nei602037 [Neid52016-2 x Neid52026]-F2-B-B-B-4-3-B-B-B-B

Nei602038 [Neid52025 x Neid52026]-F2-B-B-B-4-2-B-B-B-B

Nei602039 [Neid52025 x Neid52026]-F2-B-B-B-5-1-B-B-B-B

Nei602040 [Neid52025 x Neid52026]-F2-B-B-B-5-2-B-B-B-B

Nei602041 [Neid52025 x Neid52026]-F2-B-B-B-7-2-B-B-B-B

Nei602042 [Neid52025 x Neid52026]-F2-B-B-B-7-3-B-B-B-B

Nei602043 [(DTPWC9-F115-1-4-1-1-B-B x LPSC7-F64-2-6-2-1-B-B) // (POB.33c3-115-4-2-6-BBBBBBBBXxP591C4 F98-1-2-
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Farm Trial of Promising Late Maturity Hybrids Maize
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Abstract

Comparative Study of promising late maturity hybrids maize in farmers' fields to
evaluate the yield potential of promising late maturity hybrids in major maize cultivation areas
conducted during 2019-2021. Each year, experimental designed in a Randomized Complete
Block (RCB), with 3 replications. The experiment consists of promising late-maturity hybrids
that were selected through the regional trials processes, totaling 10 hybrids, with Nakhon
Sawan 3 as the check variety. The planting was carried out in 6 rows/subplots, with each row
being 5.0 meters long and plant spacing at 75 x 20 centimeters. The experiment's results
revealed that in 2019, there were 2 hybrids, namely NSX112009 and NSX112010, which yielded
1,023 and 991 kg rai’!, respectively. These yields were higher than the check variety Nakhon
Sawan 3 (876 kg rai') by 13-17%. In 2020, there were 6 hybrids, namely CP888 New,
NSX152067, NSX152025, NSX152065, NSX152013, and NSX152018, which yielded 1,335, 1,270,
1,206, 1,205, 1,200, and 1,192 ke rait, respectively. These yields were higher than the check
variety Nakhon Sawan 3 (1,111 kg rai’’) by 7-20%. In 2021, the hybrids did not exhibit
statistically significant yield differences, with average yields ranging from 1,161 to 1,277 kg rai’

! Based on the results of the experiments conducted over all three years, a total of 7 hybrids
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have been selected that yield higher than the check variety Nakhon Sawan 3 and exhibit high
stability and adaptability across various environmental conditions. The identified varieties are
NSX112009, NSX112010, NSX152067, NSX152025, NSX152065, NSX152013, and NSX152018.
These hybrids need further study for additional information to provide supplementary data
for the certification application to the Department of Agriculture to certify them as new

varieties, intended for future introduction to farmers.

Keywords: farm trial, hybrid maize, late maturity variety
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maFeuiisuininadesdnianuanoigemtusfivuluaninlsinuasng ileUszifiunandn
drlnassdnignuaniiluumagndndy didumsseained 2562-2564 luusasdaununns
NAABILUY RCB 911U 3 11 nesuisusznaudeiugdninadssdnignuauiiiiunsdadonan
FupsunsiFeudieuluviesiu $1uau 10 Wug wagldiusunsanssd 3 uiugnsiaaou Ugn 6
Wo/uUasges waiend 5.0 wns tszezdan 75 x 20 WURAWAT Kan1snaaes wudl U 2562 J91lne
Aesdignuasdiuay 2 Wug 1Wud Wus NSX112009 uay NSX112010 Wikandniade 1,023 way 991
Alansusislinudiiy ganiniuguasanssd 3 (876 Alanusiols) Sovay 13-17 T 2563 fdlnadss
dnignuandiuiu 6 Wug tun Wug CP888 New NSX152067 NSX152025 NSX152065 NSX152013
uaz NSX152018 Tvinandniads 1,335 1,270 1,206 1,205 1,200 uaz 1,192 Alansusielsmudisu e
nitusuasassd 3 (1,111 Alandusols) fevar 7-20 T 2564 Wugdmlnadsedaiusagiug o
rananlluansatusEnn neflnananaassewing 1,161-1,277 AlanSudels WieRasannanisvnea
oai 3 U aunsndnienitugiminadssdn fgnuanengsiugiviu Alfnandngandniugnsaaey
upsENTIA 3 wavillafiosnmandnvesiudiin anunsauiusuazlvnandngelunaisanimuinden
MU 7 Wuﬁ: TauA NSX112009 NSX112010 NSX152067 NSX152025 NSX152065 NSX152013 uay
NSX152018 Wugmantisndudesdnudnuugdumedu 4 fudu Wedudeyauszneumsausety
soviugInnaAnNainens iuininadedignuaniusiv WewusihginwsnsielUluowian

AdAy: nswSeuiieululsinunsns Iilwadesdndgnuan Wugengen?

AL

drlnadssdriduinasgiavessamalne fuiimzdgnaniugjogluniamie Andu
Sovay 67 vasiiufigniltszna sosaunieniany fusanidsanile wazmanans Andufesas 20
wag 12 auaau ImaﬁLméqﬂgﬂﬁﬁ’]ﬁmlu%’wfﬂL‘W%gizﬁ UATTIVENT U AN 1A UATAITIA
anyd uarfivaylan fuitugnimualassnmesussmaiiuuliiniutuan 659 &1uls Tl 2558/59
u 6.81 §1uls Tud 2562/63 iRuiufosas 3.38 demaliwandnsaudiuduan 4.03 d1udy
1wl 2558/59 1{u 5.09 &wusiu TuT 2562/63 iintuovay 26.4 Tuvaiziinandndels iutuan 642
Alansusiols Tud 2558/59 1w 750 Alansudels Tud 2562/63 Wintudesaz 16.8 (@iniAsugia
ASLNYAT, 2563) mamamﬁLﬁu%umuimyjLﬂumamﬂm{l%ﬁuﬁfgﬂmamﬁiéfmﬂmiﬁnwﬁ%’mazﬁwm
NUGVWUIBIUNIATTHAZLONTY wazdinsdansiifiussansnmanniu venanddaudunauain
Tasansdaaiunisuandnlnadesdn imdmnansguadnie udeeslsinunaninsuisuszme
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5.09 d1usiu dliiifiemerognanunssueimsdad ifeanisuinds 8 drudu vaiiflosnuanan
wasselsrouiiwh aumgiiinandndunannisugndninadedluanmituiliomnzausens
Uan wazlaymananmwinaey (CIMMYT, 2009)
Tuuseztlasimsideiannuiulgaiuidninadodn e dumhsnunedgvieensu
Idiaunitusdnlnadssdniilinandngamaneiug antufivlsuassnaunundsnuldivun
fupouvesmalFeuiisuiug uazmsussidunaiug Wefigadliuidniwiudgnuaniivaun iy
frufisuniniuginnsgiu lususandn viodnvarlndnvaznilifoms uaslinnumangaud
awihlutgnlulsinumsns Tasudadu 5 dunou i 1) maFeudivudesdu (Preliminary trial) 2)
NM9UT s UL BUNINT5 1 (Standard trial) 3) n1sLU3euLoulusiesdi u (Regional trial) 4) N3
Wisuieululsinumsns (Farm trial) wag 5) nsneaeuiuglulsinunsns (Field test) (1735, 2529;
fiwws, 2558) maiuidisululsinunans uduneumaiFeuiiou veaou wieUssliuiuggnuan
Tl q Arunisdndenannisieuitsuluiesiuuiuds Wudmarinoufiasmeuniginuasns
$udusgredafiavdomaaauanuausalunsinandsluan nwindeusng o vatanimuindeu
V?ﬂﬁLﬁ'aaawﬂmma‘uauaﬂumﬂﬁmamﬁmaﬂ’fniwmqﬂmamLL@'azﬁuﬁﬁuaqﬁuﬁ’uqmim wag
anwandon (Eberhart ua Russell, 1966) Wugdnlnaidesdn fgnnauursiusannsnuius vie
Tinandngalalunaiganinwinaon %’m%ﬁuﬂ’uﬁ‘ﬁﬁmﬁasmw yaugfivnaugamnsaiui uay
imamamaﬂuammmmaawua q fisumng fafunmsveaeunandnlunasaninuindey Judu
Guumauammmaqmiﬂiuﬂiawuaw%ﬂaumimau%ﬂmaaawusmumammﬂuwuﬁLLu g
NEAINT lgaunsnlinssinatesninvesiuglan1uisves Eberhart uay Russell (1966) Loy
finnsananiugilinandngs Sindudszanssinsaduesiuguudvianmuanden (b) liumnsnean
1 uardemauaniidaesvesnndsauuninduiinsadu (S2d) liwandaein 0 Fafunulideds
fnqusvasdiiiedndoniusivilnadssdrignuauoigem aunsafuifioifieny 115-120 Yu Tuands
a9 uazddnuazmeninnunsa anansausuialuuvasigndnlnaiiddy dvsududeyalunis
Andeniugilvinandngs uasiiafiosnimuandnd duuuuzihinunsnsseld

guUnIaluaEdsnIg

1) fuiminadsdnignuauegeniivu Siuudas 10 Wus sumiugrmaeuunsansse 3
-4 2562 Ussnoustenus NSX102005 NSX112009 NSX112010 NSX112012
NSX112013 NSX112017 NSX112019 NSX042022 CP888 New LazuATaI5A 3
-0 2563 Uszﬂauﬁmw”uﬁ: NSX152013 NSX152016 NSX152018 NSX152025
NSX 152065 NSX152067 NSX152070 NSX152097 CP888 New WazuATaI53A 3
- U 2564 Usznaua18Wug NSX152011 NSX152025 NSX152045 NSX152060
NSX 152066 NSX152067 NSX152070 NSX112017 CP888 New WazuATaI55A 3
2) Jaiadl 15-15-15 wag 46-0-0
3) @13MIR iy e¥NsITU Uavevanaes
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Aty

Fidunmstgnisisuifisuininadssdn fgnuavengeiusiiduresausisedinlsuasanssd
Tuanmlsinuasns sewined 2562-2564 luusaztusznaudeiugiminadedignuan S1uau 10
g wazldiuguasanssd 3 Wuiudnsaaeu Ugnilseudisululsinunsnsdwminuasaissa dauu
2 wlad lsinunsnsdminmesysal anys uasswdun e aluie Usndugs Wednd waziivalan
anuilaz 1 ulas 59 10 wammaessiel uiazian aunun1snaoauy RCB Amnans fe us
Frlnadesdarignuanangem S1um 10 Wus in1svnaesduau 3 €1 Ugn 6 und/ulastos um
81 5 103 Mszezrign 75 x 20 wufluns veen 2 Wansenay udineuwsnliivae 1 dusoay Wy
a1snlnIuANiTiaENIITUY 01 200 nTusials Saudveralaes §n31 300 Fsels lddawadl 15-
15-15 509y 831 50 nn.deld uay 46-0-0 §n3 25 nnsiels leeny 3 Ak Andudfifigua
Snwaudafuifer wasfufemandnidednlnadednignuauety 115-120 Yu Tnawfuieann 4
w0anans Aufiiuiden 15.6 s
nstuiindaya

Ly [

wiindayamuaienistuiindeyanuideiulsuasfinaunundsau (2562) dall

1) Apsziiiu Usunauely wagdulfuinig

2) angfueeniv uarergiusenaenday

3) ANGIAY UazAINEEN

4) FIWIUAUAN F1IUAUAY wazIwIulniuFenurnliiie
o v =3 a o < a

5) IUALAUNYY kazduuiniuifg,

6) ANBUNGATALNUAEY

)

7) Wasi@udnziny
a I3 a A & ¢ <& &
8) WANAMUAMRAY NANTU 15 L UBSITUR
9) F1A1ANUBUTUSIUVDIA NEUTRANYY WS U UAINULANGINUBIALRA R8T
Least Significant Difference (LSD) wag3tAs1z¥ A1 uLUTUIIUTIN (combine analysis) Tagla
LUsunsu MSTAT-C wagdias1eitadesnInnsinandnvaaiugnuisees Eberhart wag Russel

(1966)

sTEzIAALiUNT  faAu 2562-5u11Au 2564
aounaniunts l9inuaInsTaniauasadssa wesysal anus uasI1vdun ey gluviy
U5713uy3 Weslwl uaziivadlan

NAN1SNAABILAZIANTA

nnsUssdiunandnvasinlnadssdarignanoigensiuau 10 wus sautusnsaseu
UASEANTIA 3 HaMINAaes wuin Tl 2562 maneaeslulsinunsnsdminuasassdulad 1 (E1)
ﬁi’hﬂwmL?T&Né’mfiqﬂmaﬂﬁmawﬁmLa?{aﬁzwm 1,245-1,632 Alansusiels waziifiosdnlnaaosdas
gnwansius CP8ss New lrinandsiads 1,632 Alansusiols wnnniniugnsiaaeuunsanssd 3 (1,245
Alansusiols) Aszdunundesiuiosas 95 vazdiiusvaaeudu o Inandnliunndaiunsadfsy
WUGUATAITIA 3
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Sinumsnsdaniauasassaulasi 2 (£2) 91Tnadssdnignuaslinandniaden Wosan
duiisiaslussareanaen inananssning 296-420 Alandusols luunndsiunisadffuiug
ATINABULATANTIA 3 (358 Alanusials) Aiszdummdesiudosay 95

Ihinwasnsdemiamysysal (£3) d1lnadosdnignuaulinandnadossning 897-1,297
Alansusiols uaziidilnadssdnfgnuay 3 Wug 1w NSX112017 NSX112013 uag NSX112019 14
NANAALRAY 1,297 1,260 uay 1,236 Alandudels mudiiu inniiugnsadeuuasanssd 3 (1,087
Alanusiold) Aszdunundesiufosay 95 vaziiiusnaaeudu 4 Winandnliunndrstumeadidy
WUGUATNTIA 3

Sinwasnsdmiaanyd (£0) Srilwadssdafgnuaulivandnadsseuing 596-1,135 Alansu
siols wawdidninadosdnignuan 7 Wus 1Aun NSX112017 NSX112019 NSX102005 NSX112010
NSX112012 NSX042022 wag NSX112009 linandniade 1,135 1,032 941 918 910 882 uay 876
Alanfusiols mudy snniwusaTadeuLATaITIA 3 (596 Alandusiels) Aiszdunud esy
Yovag 95 vnuiiusnaaeud o lrinandnliiumndnatuneadffuiugunsaisse 3

Sinwnsnsdmdauassdin (£5) S1lnmdssdaignuanlinandnindesswin 1,240-1,667
Alansusiols uagiidmilnaissdn fgnuay 3 Wus 1éiun CP88S New NSX112012 uay NSX112009 T
nanAnRAe 1,667 1,530 way 1,470 Alansusels audsu UINNTINUTATIVAOUUATAITIA 3 (1,349
Alansusiels) Mszsumnmdesiuiesay 95

linwmsnsdaninae (£6) Trlnadesdnignuaulinandnindesewing 688-887 Alanfusals
liwnnsrsunsafRfuiusasiaaouunsassd 3 (688 Alansusiels) Asviumiudesiudosas 95

Sinwnsnsdminalovis (£7) dnlwadesdnignualinandniadossming 788-1,004 Alansu
sols launnsinsfuvneadidduiugnsiasuuasassd 3 (788 Alansusels) Msefuanuidosiuievas 95

lsinwnsnsdminusduys (E8) si’hﬂ‘wmL?ﬁymﬁ’miqﬂmaﬂﬁwamﬁmaﬁ'assmw 1,122-1,435
Alansudels uagiidlnad sesdnignuan 7 wus léun CPB8S New NSX102005 NSX112010
NSX112009 NSX112012 NSX112017 wag NSX112013 Ifnanniade 1,435 1,429 1,370 1,318 1,315
1,308 uar 1,296 Alansusials mud1du innnIiugnsIvaeuuasassa 3 (1,150 Alansusials) gy
Amuidesiufesas 95 vauiiiuvaaeudy 9 WnandnliumnsstumseRRfuiusunsassd 3

Iinwnsnsdanindedl (£9) Smlnadesdnignuanlinandnadosswin 621-1260 Alansu
#ols uazddnlnad vedndgnuau 7 Wug fun NSX112019 NSX102005 NSX042022 CP888 New
NSX112009 NSX112010 uaz NSX112013 lfnandmiade 1,260 1,102 947 928 919 847 uay 822
Alansusiols muddu mnndwiusnsvaouuaTssIA 3 (621 Alanfuseld) Mszfuanuidesiuies
aw 95 ynuiusvaaeudy o Winandnliusndestumsedatuiusupsanssd 3

linwmsnsdaniafivalan €10) Frilwaissdn fgnuaslinandnaios Wesnduiadly
seeveannon WNandnsening 135-511 Alansusals luunns1edun1sadfdunugnsivaey
upsenssn 3 (324 Alansusiols) Asviumnudesiufesas 95 (Table 1)

NTILATIZAAMNLUTUTIUTIN (Combined analysis of variance) 9 @n1nWINRBH (BNLIUATT
naaeslulsinunsnsdminfivalan Fadoyafidimnuuususiuvemwandngs) wuin daraunnsiis
FIeRug aninaey wasUjduiusseminuiudivaninwindeuludnvaznands wandliliuin
Irlnaidssdnignaauusasiui e vauduaninuand oxluusazua sugnuandnafulaed
nanARLadnTEIing 876-1075 Alansusels Wugdilnadssdn fgnnasmniug Winandsnnniniug
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ATINABULATENTIA 3 (876 Alandusiels) Fevaz 13-20 Aiszdumnuidesiufosas 95 Tuvamiieaiudl
Flnandosdn fgnuauiugiviu 5 Wug 18un NSX102005 NSX112009 NSX112010 NSX112017 uag
NSX112019 AlinanaslsiunnsneiunsadAfuiugnT19a0UN3A CP8SS New Wlafiarsaiiadiosniw
HAKANYUBTUT A5 Eberhart uag Russell (1966) Wudn Wug NSX112009 uaz NSX112010 v
NaNANgINIITUS ATIadBULATAITIA 3 Tovay 13-17 TaAnduUsedvs 3insatuveaiug vudvil
anmuwinden (b) iunndaain 1 wasdanauiniideaeswesdnd sauuandudinsadu (Sd)
uansinaan 0 daduitusiidiadiosnwmandngs wazannsausumaldaluuvasgnivlnadiddnues
Uszineilng mmzﬁﬁuﬁj NSX102005 NSX112012 NSX112013 NSX112017 NSX112019 NSX042022 ias
CP888 New fausfinaziinanangs uisinrulliniueusiensasunanosanminden iesandien
wauINfdsapwesAnlnuunnduTIngaty (S°d) innauunns1sann 0 Fdlidnduiugfisiadosnm
meauéi’m%’uLLuzﬁWLﬂuﬁuﬁ:Lawwﬁuﬁ (Table 2)

Slofinsandnuasnisnsinunsiididy wui d1nlnadssdnignuaudiony fusonnanday
sewi4 55-56 u lluandafumsadfduiuguasassd 3 Assduanudeduiosas 95 41alne
Aesdnignuaniiong fusenlusening 56-57 Fu Wug NSX112017 uay NSX112019 fiengTusen
lnsfesniniugnsiaaouunsanssd 3 (57 u) Aszdumuidesiudesay 95 vasiiiusnaaeudu q 3

aa v v ¢

91 Tueeniy Liunna 19 un @i A duiug uATaNsIA 3 TANGIRUTENING 184-213 LYURLUAT

I L

Wug NSX102005 hag NSX042022 fiA111geiutaaninugnsiaaouunsaIssa 3 (197 wumiuns)
g CP888 New Wag NSX112012 fanugssusnnniniugmsiaaeuuasaissd 3 fissfuanuosiu
Yoway 95 vaurwusaaoudu 9 fmugsiubivnnsnafunsadaduiuguasassd 3 Saugailn
FENIN 99-112 Lwufiiuns ug CP888 New waz NSX042022 danuasilintosnitnugnsiaasy
UATAITIA 3 (105 LwuAlums) Wug NSX112009 NSX112012 uag NSX112017 da1ugalnunnid
ugnTIIEoUUATANTIA 3 AszdumuTesudesay 95 vaiiiusnaaeudu 9 fanugeilnliunnss
Aunadfduiuguasanssa 3 esifuinsmezsening 79.60-83.68 wWasidus Wug NSX112009
NSX112017 NSX112019 uag NSX042022 HiUasidusinzinizuinninnugnsisaeuuasassa 3
(80.99 Wofidud) Aiszdueuideiudosay 95 vasiusneaeudu 4 fefdudnzmeliwnnsnaiu
ysad At uius unsaassed 3 danud uwdevaefuif oasendng 21.38-22.61 Woesidud Wug
NSX112009 NSX112013 uag NSX042022 fianud uwdavazifuif sadesniniugnsinaey
uATAITIA 3 (22.26 Waskiue) fsefuanudedufosay 95 vnsiiiuineaeudu « fanutusde
yauifuAnliuandstumsediiduiudunsanssa 3 (Table 2)

Tull 2563 nnaedlulsinumsnsiaunsarssdudasd 1 (E1) dnlwaidosdnignualy
NanARLADTEWIN 1,201-1,373 Alansusels LLazﬁSﬁwﬂwmgmé’miqﬂmau 2 9ug lown CP888 New
uaz NSX152013 Tinandniads 1,373 way 1,353 Alansusels audwy snnniiugnsieaey
uATAITIA 3 (1,253 Alansusiels) Asziumnuidiesudesay 95 vauriiwusveaaeudu 9 linananlsl
WANANAUSERRTURUGUATAITIA 3

lHinunansdamiauasarssdulasd 2 (£2) d1lnadssdnignuaulinandnadsszning
1,145-1,583 Alanfurels uazfidnlnnidvsdnignuan 6 wug lédun CP8ss New NSX152025
NSX152065 NSX152016 NSX152018 uay NSX152013 Tnandnade 1,583 1,460 1,418 1,389
1,377 uag 1,372 Alansusials mud1du unniiugnsiaaeuunsalssd 3 (1,145 Alansusals)
fszfumndiesudesay 95 vaiiuinaaeudu q TnandsliunnssiunsedRfuiuguasanssd 3
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lhinwasnsdomiamvsysal (£3) d1lnadosdndgnuaulinandnadossning 545-1,127
Alanfurels wazddnlnadsadnignuan 6 Wug ldun NSX152016 CP888 New NSX152025
NSX152070 NSX152067 uay NSX152013 Tnandnede 1,127 964 890 875 874 uay 843 Alansu
Aals AINE1FU 11NNIRUEATIREEULATESIA 3 (1,145 Alansusals) fiszsumnudosiudosas 95
vaugitusvaaeudy 1 Tinandnlsiunndneiunsadatuiuguasassd 3

Sinwasnsdmiaanys (£0) Srilwadesdafgnuauliuondnedsseuing 781-1,242 Alanu
sols LLasﬁi’ntmegmﬁmiqﬂwam 1 Wug lawn NSX152070 Thnandmady 1,242 Alansusols
1NNIUSATIIEBULATANTIA 3 (1,069 Alan3usiols) Tiszdummuidesiuievas 95 vaziiusnaasy
91 o WinandnhiuandnstunsadAfuiuguasassd 3 sniiuiug NSX152025 NSX152013 uaz
NSX152016 AiinanAmaasinifusunsasse 3

9inwasnsdmiaunssedan (£5) Srlnadssdnianuanlinandnindosewing 1,056-1,301
Alanfusiols Liunndrstunsaddfuiusnsaaeuunsanssd 3 (1,124 Alandusiels) Aiszdua
Weshiderar 95

Hinwmsnsiminae (E6) Inlinadesdn fgnuaslsinandniaiosening 1036-1,309 Alansusels
iwmnsnstuneadiafuiiugnsisaeuunsanssd 3 (1,121 Alan3usiols) Aisefumnudesiu Sevas 95

lsinwnsnsdminglavie (E7) Sﬁni‘wmLﬁyaaé’miqﬂmaﬂﬁ’wawﬁma%swﬁa 1,349-1,585
Alanfurels wasddalnadsadnigauan 5 wus Idun CP88s New NSX152067 NSX152097
NSX152070 waz NSX152025 Iinandniade 1,585 1,572 1,484 1,482 uaw 1,480 Alanfusiels
PINEIAU UINNIIMUTATINABUUATATIA 3 (1,349 AlanTusials) fszumnudesiuiosay 95 v
fusnaeUBY 9 WinandslsiumnsnstumsefRfuiusunsanssd 3

Sinwmsnsdaniausdugd €8) Snlnadsdnignuaulinandmnadosening 1,168-1,611
Alansusals luunnsnsdunisadfduiugnsisaeuunsalssa 3 (1,168 Alansusals) fsviuay
Weshuderar 95

inwnsnsdanindedl (£9) Snlnadssdnignuaulinandniadoseving 741-1,047
Alansusiols liuandnafunsedduiugnmaaeuunsaissd 3 (948 Alanfusiols) Aszduamnudosiu
Soway 95

Sinwmsnsdmdaivalan (£10) d1lnadesdnignuanlsinandmadosenin 1,260-1,754
Alansudals wawildninadesdngnman 2 Wus léud CP88s New uay NSX152067 lkandmads
1,754 waz 1,647 Alan3usels muady snnniniugasiaaouuasassd 3 (1,386 Alansudels) 1
seiumudesiudenas 95 vaziiiusnaaeudu 4 Tuandaliunnensiunadffuiuguasassd 3
(Table 3)

NM53LA1ERANULUTUTIUTIU (Combined analysis of variance) 10 @0MWWIAAN WU31 &
ANUUANANNTENINNITUT an1miinaey uasUfduiusseninaiugivanimnsedludnuaenanin
wanslifiudn drlnadsedaignauudasiugiaumnzantuanimuindouluusazuasuan
uansaitu Tnedinandnadesering 1,111 - 1,335 Alandusels Wustlnadssdeignue Wus CPess
New NSX152067 NSX152070 NSX152025 NSX152065 NSX152013 NSX152018 way NSX152016 T
mamﬁma%qamdw WUFHTIIARUUATEITIA 3 (1,111 AlanSusels) fszsuauidesiudosas 95 Tnglsy
warAnRABYiNTU 1,335 1,270 1,208 1,206 1,205 1,200 1,192 uge 1,187 Alansusialimuardu fn
Wufevaz 20 14 9 9 8 8 7 uag 7 MUARU vauzTinanEnvaiug NSX152097 launnsinsfumsadifidu
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wuguasanssA 3 luvaieadufidninagauansiug NSx152067 Alvuandalsiunnanafunsadafy
TiugATIEBUNIA CPES New waziileiarsaiadosnmaandnuesius Meisves Eberhart way
Russell (1966) wu31 4 1Ineudsedaignuausiua 6 siug Idun Wus CP8ss New NSX152067
NSX152025 NSX152065 NSX152013 uag NSX152018 idiArduuszanssinsatuvesiugvusad
anmundey (b) liuansnaann 1 uazdidmauaniidaesvosdndsavuandud insadu (%) Ll
uandnaan 0 daduitugifiatosnmmandngs wavannsausudalddluuvasgndnineiidfyves
Usemelne (Table 4)

Fofiansandnuagmanmainuasiiddny wuin yadnuazianuuandisiunsadfszdu

v 6

aruidoiiudosay 95 Tnedmilnadesdnignuaudiongusennendagsewing 50-52 Fu nnwusiiong
Jusendtiosninfusnsivaeuunsanssd 3 (52 u) snviuiug NSX152025 Aifleny fusenaenday
LdusnsneiunsadiAduiuguasasse 3 dengiusanlnusening 52-54 Tu Wug NSX152018 way
CP888 New flongiusenlvatiosniniugnsaaeuunsanssd 3 (53 $u) vauziiugnaaeudu 4 fleng
FuoanlvuliunneesiumeadAdunug uasadssd 3 TAugeduTendng 212-239 wufiung Wug
NSX152016 NSX152018 NSX152065 wag NSX152070 fiA1ugesutiosniniugnsiaaeuuasaIssa
3 (233 WwuRung) Wus CPe88New JmnugafuinnninfusnsIvaeuunsansse 3 vasiiiudnaaey
9u 9 ferwgeiulaiunnsirstumaadffuiusuasassd 3 faugailingening 116-132 lwufluns
nusanugeiindosnitiugnsvdeuunsadssd 3 (131 wufuns) enduiug NSX152013 way
NSX152097 Afienagsiinlsiunnsrstumeadffuiugunsassd 3 fesidudnzimeseming 79.60-
83.23 1Wosidus Wug NSX152016 way NSX152097 Jidesidus nziniziaaniwugnsiaasy
UATAITIA 3 (81.43 WWasidud) Wug CP888New JosiuAnzmnzannnITiuUgnTINEBUUATAITIA
3 wnuiiiusnaaoudu q fediduingmgliunnsnafumsadfduiugunsassd 3 Sanuduade
YUBAUABITIIIN 22.75-25.95 Wosius g NSX152013 NSX152016 NSX152018 NSX152025
NSX152067 waw NSX152097 farudusidmunsifuiennnniifusnaaeuunsaissd 3 (22.98
Wosidus) sngiiiugveaeudu q Smutuudevasiuieliunietunmadffuiuguasassd 3
(Table 4)

Tull 2564 nvnaedlulsinumsnsfaninuasassdudasi 1 (E1) dnlwaidosdnignualy
nanAmadsszaing 812-1,196 Alansusiols wagildnlnadosdnignuay 8 wug léun NSX152011
NSX112017 NSX152067 NSX152066 CP888 New NSX152045 NSX152060 thay NSX152070 1
NaHAAWAE 1,196 1,177 1,164 1,111 1,102 1,046 1,028 waz 975 Alansusials auddy snnniy
WgnTIEeUUATINTIA 3 (812 Alandusels) Nszdumnmdesiufosay 95 vauiiug NSX152025 T#
HandnliuansaiuneaBAfuiuguAsETIA 3

Hinunsnsdmiaunsassdulasd 2 (£2) dnlnadssdnignuaulinandniadosening
1,245-1,441 Alansusels ldunnsnadunisadfiduiugnsisaeuunsalssa 3 (1,245 Alansusiols)
fsviumnudesiufesas 95

Ihinwasnsdriomesysal (£3) 9rlnaidssdorignuanlvinandniadossning 1,230-1,390
Alanfusiels liunndsiunsadffuiusnseaevunsanssd 3 (1,234 Alanfudels) iszduay
eshiderar 95

linwmsnsdorinanyd (E4) Srilnaissdn fgnuaulivandnndesswing 188-574 Alanfuste
15 lunnsnafumnaadfusiugmsaaeuunsanssd 3 (198 Alanfusiols) fiseAumnudesiufesay 95
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inwmsnsdmiaunssedn (€5) dnlnadssdnignuaulinondnadesswing 1,134-1,513
Alan3ustels lalusnssrunsaddfuiusuesanssd 3 (1,134 Alan3usiols) Aszduamudesiufosas 95

linwmsnsdanioae (£6) T1lnadesdnignuaulinandniodosswing 520-735 Alanfusels
drlnaudssdafgnuaumniuglvinan nldunnssiunsadftuiusuasaissd 3 (686 Alaniusald)
fszduaudesiufosas 95 snuwus NSX152011 wag NSX152060 filsinandmLad ssniwug
UATAITIA 3

Isinwnsnsdaningluvie (E7) sﬁniwmgmé’miqﬂwaﬂﬁwawﬁmaﬁmwdw 1,193-1,414 Alansy
siol3 laiumnsinafumeaddduiugunsanssd 3 (1,258 Alansusiels) sefumudesiuiesay 95

sinwasnsdaninuniuys (€8) d1lnad ssdnignuanlivandnadoszwing 1,167-1,376
Alansusiols liunnsiiunsedfduiuguasadssa 3 (1,167 Alansusiels) fszumnudeusosas 95

inwmsnsdmiadedn (£9) dinadssdnignualvinandaiadssswing 1,400-1,937
Alansusiels d1ilnaudssdn fgnmauynituslinananlaiuanmetunadtuiugunsaissd 3 (1,868
Alansusiols) Aszdunnudenuosay 95 eniiuiug CP8sSNew uay NSX112017 ilyinananLadem
NIMMUGUATENTIA 3

Sinwnansdamiafivalan (E10) 417 lnad sadnignuaslvnandmadsosening 949-1,417
Alantusdals uazidlnadssdnignuay 2 us léun CPesaNew way NSX152066 Tiinananiade
1,417 wag 1,307 Alaniudels muddy snnndniugmsiaaouuasassd 3 (1,047 Alansusels) 1
seiumudeiiufenas 95 vnsiiiusnnaeudu 4 Tiuandaliunnensiunsadiafuiusuasanssd 3
(Table 5)

NM5ILATIEANULUTUTIUTIN (Combined analysis of variance) 9 @n1nwInded (8nLIUAS
naaedlulinunsnsdaminanys Fefeyaiiiauulsusiuvesmandngs) wuin danauan1sseming
anmandes uardfduiusseviiusivanimnndeludnunzsanan vnsiiiusdninadedn
usiazstus Tinandslsiunnsnstuneadia fszdueuideiudesay 95 lneiinandmadoszming 1,161 -
1,277 Alanfusiols iefinrsaniafiosameaandnvosiugiieisues Eberhart wag Russell (1966) WU
WUﬁ: CP888 New NSX152045 NSX152066 NSX152067 NSX152070 NSX152025 tay uAsa133A 3
finduuszavssinsatuvesiusuusvianmuandey (b) liumnien 1 uaelAnauinindsaesuesdn
Wenuuannduiingadu (%) liwwnsinaan 0 daduiusiiafosnmnandngs wavanansauusalé
Tuuvasugnimlnefiddyvesszmalne (Table 6)

Fefinnsandnwaenansinunsfidrfey wuit nndnvaziianuuansiistunisada fisyu
A esufosas 95 lnsd1alnad ssdnignuanieny fusonaendarsening 49-53 Ju W
NSX152011 Tengfusenaeniaffifosminiugniaaeuunsanssa 3 (53 fu) vaurifusnaaoudu 9

[y

918 TuranA I Luansaiunaifduiuguasadssa 3 dergiusenlnusening 51-55 Tu Wy

D QN

>N oy

NSX152011 flonefusenlvmiesniniudnsasouunsanssd 3 (55 Ju) vauziiudnaaoudu 4 oy
Tueonnulauansneiune@dfiuiuguasaIssn 3 IANUgWuTENning 207-227 Wudwng niugl
AUERUlluANAERRUTLERTIIEOULATANTIA 3 (218 WwuRluns) Wug NSX152045 A1uge
AUNINNTINUG NSX152011 wag NSX152070 dad1ugefnse1a19 108-126 Lgudiuns Wug
NSX152011 fmugaiintiesninfusnsasouiuguasanssd 3 (122 wufuns) vuzinugaaeudu
q fnuasilnliwananeiunsadifduiuguasaissd 3 Swesgudnsinizsening 77.80-84.23
Wasiiud g NSX152011 Hesidusnginizunnniniugnsisdeo uuasadssa 3 (80.49 wWosidue)
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vuziinusnadoudy o fefidudnameliiuandnsfumeadffuiusuasanssd 3 femuFudavue
FuRensemring 22.82-25.81 wWoskust W NSX152045 NSX152060 way NSX152067 Sianuiudn
vz fusasaaouunsasse 3 (22.82 Weosidud) wusiiiusnaaeudu o fmnuiy
widnvaz iR biLnAsT U sERRf UL UATESIA 3 (Table 6)

dlofimsandaustl 25622564 asnsadndenitudriinadednigniauegeiusiidunes
Audidoiivlsunsenssd Mrnandngeniviudnnaseuunsanssd 3 wasiiafosnmuananuoiugia
aunsausudnaglinandngluraisaninwingen 31WIU 7 9Wug lakn NSX112009 NSX112010
NSX152067 NSX152025 NSX152065 NSX152013 wag NSX152018 ﬂ’uﬁjmmﬁﬁwLﬂueﬁ’aqﬁﬂmé’ﬂwmz
Sungdu q Wi deduteyatszneuniaaustesusesiusmnnmdnmanusdudinades
dorigruaniuslvl Wowushdinmsnsieluluowan Tnewa 7 stus SorgTusennendalseming  50-
56 Ju 91y TueanluuTENINg 52-57 JU ANNGIWUIINING 198-234 LYuURnT ANEIENTENINg 106-
128 wufuns Woddudnzinizsening 79.46-83.23 Woidud warflaudusdavnsiuiien
FYWIN 21.53-24.82 wWasidud (Table 7)

ayunan1IAaRILazdaLauaLLY

nmsUsziiunananvesinadssdn fgnuauoigennlulsinunsns sewined 2562-2564
Tnglduguasanssd 3 Wuiugnsvaeu agulaan U 2562 uaz 2563 fmuunne1asenineiug
anmandon wasUfdiussemineiusivanmindenludnunsandn vt 2564 fauuaneng
sewinsanmandey wasUfduiusserinaiusduanmnedenludnvaenandn vusfiiusdnlng
Aesdiusaeing Winandeliunninatuniaada wandidud dmlnadsdnignuauutasiusiinnm
wishgauivannwnaesluusiazuvasUgnuaneaiy

MnmsiergderuuUsusiusauenluwiasd wuln lud 2562 SEninadssdnigauan
F1uau 2 Wug leun Wug NSX112009 wag NSX112010 Tinandnade 1,023 uaz 991 Alansusiels
muAiU ganiiugnsInaeuLasansIA 3 (876 Alanfusiols) fevay 13-17 InandnindendiAuaiv
fugnsrnaounIsin CPess New uonaniisfiafiosniuandnvosiugiia U 2563 Sdnlnaisedng
anuaud LI 6 Wug Lo Wug CP888 New NSX152067 NSX152025 NSX152065 NSX152013 wa
NSX152018 lsinandniade 1,335 1,270 1,206 1,205 1,200 uag 1,192 Alansusielimuddu genin
WugnTIadouuATAITIA 3 (1,111 Alansusiels) Wug NSX152067 Tinandniad elndiAssiuiug
PITERUNIIAN CPB8BNew uanantisiiafiosn mnandnuasiugiia O 2564 Wugdvilnadeedoiug
awitus Winandeliunnaeiuneadn lnefnandneiosswing 1,161 - 1,277 Alansusiols 1ilwaides
ﬁ@]’iﬁﬂﬁ: CP888New NSX152045 NSX152066 NSX152067 NSX152070 NSX152025 Way UATAITIA
3 fiafosnmuandnvesiugia

dlefirsandaust 2562-2564 ansadadoniugiminadesdn ignuanegsniusiiiuves
Audidefinlsunsanssd Mvinananganiniusasiaaeuunsassn 3 uasiiiafiosnnmananvesiusia
ansausudnaglinandngdduvaisaninuwingen 91uIU 7 9ug laka NSX112009 NSX112010
NSX152067 NSX152025 NSX152065 NSX152013 wag NSX152018
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Table 1. Mean grain yield of late maturity hybrids maize on 10 environments in 2019.

Grain yield (kg rai™")

Variety
E1 E2 E3 E4 ES5 E6 E7 E8 E9 E10
NSX102005 1,366 402 1,085 941 1,395 887 812 1,429 1,102 393
NSX112009 1,343 333 1,150 876 1,470 887 910 1,318 919 374
NSX112010 1,326 324 1,077 918 1,343 846 866 1,370 847 232
NSX112012 1,351 296 897 910 1,530 850 1,044 1,315 752 511
NSX112013 1,332 306 1,260 696 1,374 847 989 1,296 822 135
NSX112017 1,382 420 1,297 1,135 1,344 778 1,001 1,308 797 268
NSX112019 1,302 374 1,236 1,032 1386 794 855 1,222 1,260 306
CP888 New 1,632 313 1,171 713 1,667 858 954 1,435 928 444
NSX042022 1,351 417 1,121 882 1,240 869 978 1,122 947 310
NS3 (Check) 1245 358 1,087 596 1,349 688 788 1,150 621 324
Mean 1,363 354 1,138 870 1,410 830 920 1,297 899 330
CV (%) 695 1486 748 1595 501 1249 1875 636 1294 51.02
LSD (0.05) 163 ns 146 238 121 ns ns 139 200  ns
Remark :

E1 = Nakhon Sawan 1
E2 = Nakhon Sawan 2
E3 = Petchabun

E4 = Lopburi

E5 = Nakhon Ratchasima
E6 = Loei

E7 = Sukhothai

E8 = Prachinburi

E9 = Chiangmai

E10 = Phitsanulok

ns = no significant
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Table 2. Mean grain yield and agronomic traits of late maturity hybrids maize across 9 environments in 2019.

Dayto  Day to Plant Ear Shelling Grain Grain Relative to b s°d
Variety tasseling  silking height height percentage moisture yield check
(day) (day) (cm) (cm) (%) (%) (kg rai™) (%)
NSX102005 55 56 191 108 80.10 22.50 1,047 119 0.96 0.11%
NSX112009 56 57 199 111 82.82 21.53 1,023 117 1.03 0.03
NSX112010 56 57 198 106 81.12 2261 991 113 0.99 0.06
NSX112012 56 57 213 112 79.60 21.97 994 113 1.06 0.13*
NSX112013 55 57 192 106 80.43 21.38 991 113 1.05 0.09%
NSX112017 55 56 197 109 83.68 21.86 1,051 120 0.93 0.13*
NSX112019 55 56 194 108 83.66 22.04 1,051 120 0.88 0.16™
CP888 New 55 57 203 99 8231 2238 1,075 123 1.32% 0.10%
NSX042022 55 56 184 100 83.44 21.48 992 113 0.79* 0.07
NS3 (Check) 56 57 197 105 80.99 22.26 876 100 0.99 0.11%
Mean 55 57 197 106 81.82 22.00 1,009 115 - -
v (%) 3 3 4.42 6.00 3.28 4.06 10.65 - - ;
LSD (0.05) ns 1 5 3 1.44 0.54 58 - - -

Remark :

b = regression coefficient, t-value tested for b = 1

$°d = deviation from regression, t-value tested for $°d=0

ns, * and ** = no significant, significant at the 0.05 and 0.01 probability levels, respectively
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Table 3. Mean grain yield of late maturity hybrids maize on 10 environments in 2020.

Grain yield (kg rai™)

Variety
E1 E2 E3 E4 E5 E6 E7 E8 E9 E10
NSX152013 1,353 1,372 843 822 1,164 1,182 1443 1566 745 1512
NSX152016 1,216 1,389 1,127 781 1,071 1234 15384 1388 829 1451
NSX152018 1,322 1,377 820 1,003 1,139 1,309 1,384 1278 932 1352
NSX152025 1,239 1,460 890 910 1,301 1,185 1,480 1371 959 1,260
NSX152065 1,232 1,418 647 1,089 1253 1,123 1441 17389 852 1,604
NSX152067 1,332 1,361 874 968 1258 1,159 1572 1480 1,047 1,647
NSX152070 1,256 1,286 875 1,242 1251 1,089 1,482 1358 741 1503
NSX152097 1,201 1,267 737 1,054 1,054 1,036 1,484 1418 842 1,410
CP888 New 1,373 1,583 964 1,106 1,280 1,246 1585 1,611 848 1,754
NS3 (Check) 1,253 1,145 545 1,069 1,124 1,121 1,349 1,168 948 1,386
Mean 1278 1,366 832 1,004 1,190 1,168 1,460 1,403 874 1,88
CV (%) 425 965 2079 895 894 1239 474 1293 1655  9.07
LSD (0.05) 93 226 297 154 ns ns 119 ns ns 231
Remark :

E1 = Nakhon Sawan 1
E2 = Nakhon Sawan 2
E3 = Petchabun

E4 = Lopburi

E5 = Nakhon Ratchasima
E6 = Loei

E7 = Sukhothai

E8 = Prachinburi

E9 = Chiangmai

E10 = Phitsanulok

ns = no significant
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Table 4. Mean grain yield and agronomic traits of late maturity hybrids maize across 10 environments in 2020.

Day to Day to Plant Ear Shelling Grain Grain Relative to b s°d
Variety tasseling  silking height height percentage moisture yield check
(day) (day) (cm) (cm) (%) (%) (kg rai’™") (%)
NSX152013 51 53 234 128 80.91 24.82 1,200 108 1.23 0.12
NSX152016 51 53 225 126 80.02 25.95 1,187 107 0.83 0.19%
NSX152018 50 52 220 119 83.23 23.89 1,192 107 0.81 0.11
NSX152025 51 54 233 124 80.89 24.07 1,206 109 0.83 0.14
NSX152065 50 52 215 116 81.66 23.18 1,205 108 1.18 0.11
NSX152067 51 53 233 123 80.49 24.07 1,270 114 1.05 0.10
NSX152070 50 53 212 119 81.19 22.75 1,208 109 0.94 0.15*
NSX152097 51 53 235 132 79.60 23.84 1,150 104 1.02 0.10
CP888 New 50 52 239 127 82.74 23.10 1,335 120 1.24 0.09
NS3 (Check) 52 53 233 131 81.43 22.98 1,111 100 0.87 0.18*
Mean 51 53 228 125 81.22 2387 1,206 109 - -
CV (%) 2.01 177 3.87 5.05 2.45 3.96 10.72 - - -
LSD (0.05) 1 1 4 3 1.02 0.48 66 - - ]

Remark :
b = regression coefficient, t-value tested for b = 1
$°d = deviation from regression, t-value tested for $°d=0

ns, * and ** = no significant, significant at the 0.05 and 0.01 probability levels, respectively
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Table 5. Mean grain yield of late maturity hybrids maize on 10 environments in 2021.

Grain yield (kg rai™)

Variety

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10

NSX152011 1,196 1,389 1,320 489 1,337 520 1,193 1,376 1,937 949
NSX152025 832 1,326 1,390 420 1,239 653 1,336 1260 1,750 1,172
NSX152045 1,046 1,425 1,302 348 1,409 625 1,414 1251 1,790 1,102
NSX152060 1,028 1,362 1,334 401 1253 552 1,378 1242 1867 1,109
NSX152066 1,111 1,301 1,319 353 1332 642 1,293 1,169 1,742 1,307
NSX152067 1,164 1,385 1,319 319 1451 574 1,300 1,220 1539 1,184
NSX152070 975 1,441 1,363 188 1,328 650 1,297 1,176 1,620 1,132
NSX112017 1,177 1,381 1,284 414 1278 707 1,384 1224 1486 1,172
CP888 New 1,102 1,404 1273 574 1,513 735 1,408 1,242 1,400 1,417
NS3 (Check) 812 1,245 1,234 198 1,134 686 1,258 1,167 1,868 1,047
Mean 1,045 1,362 1,314 370 1,327 635 1,326 1,233 1,700 1,159
Cv (%) 458 527 669 5197 1039 1166 7.01 1353 1193  10.37

LSD (0.05) 82 ns ns ns ns 127 ns ns 348 206

Remark :

E1 = Nakhon Sawan 1
E2 = Nakhon Sawan 2

E3 = Petchabun

E4 = Lopburi

E5 = Nakhon Ratchasima

E6 = Loei

E7 = Sukhothai
E8 = Prachinburi
E9 = Chiangmai

E10 = Phitsanulok

ns = no significant



Table 6. Mean grain yield and agronomic traits of late maturity hybrids maize across 9 environments in 2021.
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Day to Day to Plant Ear Shelling Grain Grain Relative to b s°d
Variety tasseling  silking height height percentage moisture yield check
(day) (day) (cm) (cm) (%) (%) (kg rai™) (%)
NSX152011 49 51 208 108 84.23 23.14 1,242 107 1.23 0.17%*
NSX 152025 53 55 224 119 79.95 24.07 1,218 105 1.07 0.11
NSX152045 53 55 227 122 79.59 25.81 1,263 109 1.11 0.06
NSX 152060 53 55 218 126 82.11 24.24 1,236 106 1.20% 0.06
NSX 152066 52 54 212 118 77.80 23.66 1,246 107 0.97 0.09
NSX152067 53 54 217 113 78.43 24.26 1,237 107 0.92 0.11
NSX152070 53 55 207 114 77.92 24.02 1,220 105 0.97 0.07
NSX112017 52 54 217 123 83.44 2291 1,233 106 0.74* 0.08
CP888 New 52 54 223 116 82.64 23.70 1,277 110 0.69 0.17
NS3 (Check) 53 55 218 122 80.49 22.82 1,161 100 1.08 0.16
Mean 52 54 217 118 80.66 23.86 1,233 106 - -
CV (%) 2.09 2.36 4.61 6.31 2.59 3.36 9.81 - . .
LSD (0.05) 2 2 16 12 337 1.29 ns - . .

Remark :

b = regression coefficient, t-value tested for b = 1

$°d = deviation from regression, t-value tested for $°d=0

ns, * and ** = no significant, significant at the 0.05 and 0.01 probability levels, respectively
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Table 7. Agronomics traits of late maturity hybrids maize in 2019-2021.

Day to Day to Plant Ear Shelling Grain
Variety tasseling silking height height percentage moisture

(day) (day) (cm) (cm) (%) (%)
NSX112009 56 57 199 111 82.82 21.53
NSX112010 56 57 198 106 81.12 22.61
NSX152013 51 53 234 128 80.91 24.82
NSX152018 50 52 220 119 83.23 23.89
NSX152025 52 55 229 122 80.42 24.07
NSX152065 50 52 215 116 81.66 23.18

NSX152067 52 54 225 118 79.46 24.17
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Abstract

Each year, both public and private sector maize breeding programs have developed various
high yielding promising hybrids. Evaluating the potential yield and stability was necessary for
understanding their adaptation to the cultivation environment. The evaluation of yield and
important agronomic traits of hybrid from the public and private sectors was conducted during the
rainy season of 2016-2021 across seven research centers. The experimental results indicated
significant differences among the hybrids, environments, and interactions between the hybrid and
environment in terms of vyield, indicating the tested hybrids responded differently in each
environmental condition. Over the six years, study period, hybrid varieties from the private sector
yielded an average between 1,373 to 1,471 kg rai !, Government varieties yielded an average
between 1,148 to 1,287 kg rai’l, and hybrids from small and medium-sized seed companies (SMEs)
yielded an average between 1,167 to 1,289 kg rai’'. The estimating yield stability, according to
stability parameters following Eberhart and Russell's model (1966), showed that a hybrid with
a regression coefficient (b;) did not differ from 1.0, and deviation from the regression line (S°d)
did not differ from 0, confirmed the hybrids' stability and adapted well to the environmental

conditions of the experiment.

Keywords: Hybrid maize, Yield stability
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$nmaaeululasens mnnsussdusandaluuvasigninnadesdo i7ido sewinal 2554 - 2558
wuin nandniadesiols veaiusinlnagnraNveInAsEuAzONTLTINAFDY dituan 1,018 Alany
T 2554 10w 1,164 1,092 1,256 uaw 1,407 Alandu lul 2555 2556 2557 uay 2558 muddiu vise
nanBnAsiutulszinm 87 Alansudels siell (SWanl uasaay, 2558)

dielinsudsanufmiemnisiauiusdrinadssda g nuauanimasguazionyy
imﬁaﬂﬁﬂ%“uﬁwiaaﬂwwﬁuﬁﬂgﬂELuLma'a‘Uqﬂﬁﬁﬁﬁy LLaﬂﬁi’fLﬂusﬁagaMﬂWiﬁmimﬁauﬁaumzﬂw
Tuninunans Saldinmaiussudisuiugsaufusswinatusnenaessuazionsu vwidedd
i’mqﬂizmﬁtﬁaﬁﬂwﬁ’ﬂamwmﬂﬁmawﬁmLLazmiﬂ%’w'fwiaamwﬁuﬁﬂqﬂmméaﬂqﬂﬁﬁﬂé’zgﬁuaq
dnlnadesdnignuauiuslv 4 veaniadguazionty
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guUnIaluadsnNIg
¢

aunsed

9

1. $lnnidssdnignuananmaguazientu wariugunsassd 3 (Wusaaasu)
2. Jeiadlgns 15-15-15 uazdeinil 46-0-0
3. aswndlmuaniyNtes NIy wavorainaes
WAty
¥ 2559-2564 Fidunmsisuifisuiugirinads o fgnuauiugiisunnaasguazionay
Tuusazdusznaufefuignuan LasiUSATI9ADUUATAITIA 3 1UNLNTTINABILUY RCB T 4 ¢
4 uny/udastes uae 5 wns 1azezUan 75x20 wwufiang AUALY 2 uaanans
n1sduiindaya
Hufinteyadnwazynanainunsiddny Toun
- Juponlvu dudnwuiuduifulgnisuiisiuausiu Selwmiladiuniuiuiinesnin 1Aufs
vilwasusazuUaseon
- Fuoonaendal tusuutuiusfulgnieiuiidunuiu iufmilwesusarulasdosiuse
A¥oRINAT
- Angesiu Jnannlausduisuansniuluvesluse fvhefuwufiauns (@asann 10 )
- anwgailn Saanlaudufadevesiinuuga Smhoidusufnns (adsain 10 )
niindeudasdes dwiinilnvaudasdes fnheudlanty
- e dhminudavauvasgos Smhaduilansuaniudumuduiminuded
ATy 15 % Tufiudi 113
- pudusdnvnsnfuien Yaaniegsesdeddunsimezaniinfifudedlitesndn 5
in fmbheduosidud
nsATideya

- A1 ANLUIUTIU (ANOVA) T1AS181A10uUSUTIUSIN (combined analysis of
variance) Wagtadusnmnnsivinanan tnglglusunsy MSTAT-C
- Annesiatiosnmlunsinandn smundninasives Eberhart and Russell (1966) neniugiil
@HUINMA AISUTENDUME 3 dNWg AD
1) fenfovomanangs

o w

2) fimduUszansainsadu (b) Wi 1.0 seliuanasegsiiiedAynisena

'
= Gl

3) fAanuwdsusiiisendesuuansinsadu (S°d) dadeeiaanieliunneig
nAug (0) egiitud Ay n1Eds

sTgsIaailiung  fanAu 2558-5uiau 2564

souiisdiunis andunisly 7aninuindeu laun Aqudidenylsuasairssa
AugITeLazimuINIsINERsINYSYIl Audideuasiamnudaiugivanys
AUGITLUATAAUINITNYATUATTIVEL AUGITouaTHAUINITINYATELUVEY

Y Y

Y 9

AuEITuazTRLINSINEATUTIAUYS wazaudidouasinuinsinynsiay
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U 2559

Ussilunananuaganyaynaniainunsiididguestnlnngnuauainnndguasionyu 52
WUGATIVERU WU 24 UG NNAIATILNAMURUTUTIUTIN (combined analysis) tneTAs1ea
mzanmnadenideyaiinuuUsUTIum (CV.< 20 %) S1uau 5 anminaden laud quiisoiis
lfunTanssf AUEITEUaEAILINITNEASINYTYTA] AUGITBLA WALINITNEATIAY AUEIToLAL
WL YATUTIAUYT uazAudITeuasinuinisinuasgleis wudi danuunndseg1aidedfey
M9ERIENINTUG anmwInaey wasUisenduiusseninsiugnssuivaninging oy (genotype
by environment interaction; GE) Fudunsuansoenvasiivfiudsuudaslunuaninuandey ns
LLamaaﬂma’wﬁ%gnmuqmﬁaaﬁa%’wﬂqﬁuqﬂsmi’mﬁuﬁaé’aéu 7 Alaflaugnssu (Byth, 1981)
viall GE hamfAniu vadeswnannsdsuiusfio anmundey wionisdsuvesiaansade
nsuansoonidunasnmsasuutamisiadqgidula waznsimuinsvesiiadoraszdanslsan
sefuNITuanteonYeddnwar inld (Byth uag Delacy, 1989) ludalwag nuaulougnly
anmuIndaufiunneatu GE Sunumddnludnuuenands Weddudnsmzimda n1sadydule
Ydiin ANgY uazesidudindy (Esteves, 1982)

ﬂ’uﬁ%miwmLﬁymé’miqﬂmﬂﬁmamﬁmLaﬁaizwdwa 910 - 1,535 Alansusals danwaenig
Msinumsfidndy AeflongTueenluy uazaendafiade 54 uaz 52 u muddu Amnugedu uaziln
WA 231 uay 130 wuRung audRy Wesiiudnsmeiade 81.84 Wesiiud amnuduwdevns
Auifenade 2535 Wedldud ffusgnuausiy 6 Wug Mlvinandnindomnnniniudunsaisse 3
1§iurl Pac164 TSF1519 TSF1603 DK6818 Pac030 way ST7124 ddliinandniadowiniu 1,535 1,484
1,414 1,414 1,380 uaz 1,372 Alansusiols unniniuguasanssa 3 Seuas 25 21 15 15 12 uag 12
PIUEIRY (Table 1) wagiugimardsdmduiugiidiadosnin auvdninusives Eberhart and
Russell (1966) Aslvinanangs fadulszavdsinsatu (b) luiwnnd1sin 1 wazdandeauuainiin
saduidunss (S7d) laumnnaain 0 uaziflefionsanlungusiusgnuanvesnsuizinsinums wui
fusgnuaudiduiia 5 wug Tfn NSX102005 NSX112013 NSX112017 NSX112011 wag NSX042022
Tinandnade 1,323 1,269 1,266 1,252 wag 1,209 Alandusiols audsy deliunndremsadfiu
fugunsanssd 3 detuduanddaduiusifiatosnw vsuilifluanmunndouiivaaey Turned
Wug NSX052014 Tinananiads 1,346 Alansussls SAnuulsusinvesd@mdsauuandusingady
(5%d) geogeilfadfy MsneuauesiInTzILogrnInTInsatudunsINN MiBNIMeUAUBIDD
Lilwdunss Yavenfernuliudusuveanmsnauauasioaninwinday (Table 2)
U 2560

Ussillunandnuazd nuaizynamsinuasiididqrestnlnegnnauanaasguazion sy sIumus
ATIVADU U 26 WUT INKNATLATIAURUTUTIUTIU (combined analysis) IneTiasieitanie
anMuInd ondi 4oy afl ALUTUTILAN (CV.< 20 %) $1uru 5 anwunden ldun qudidedials
WATENTIA AUIITBuasiRuIMINYRsnYTYsal Audideuaginunmanunsias qudidenasinninis
INYATUATINTELN waraudITeuariaINMsnensalae nuli denuuans1seg1aildeddgnaia
sewiiug anwanden warUfATeduiussevinaiugnssusuanmuandey (GE) Wusdhilwades
dnignuanlinananiadeseming 1,156-1,608 Alansusiels flengiusenluu uasmendaiode 54 uas
52 Ju muddu Anugedu wasilnede 235 way 131 wuRues mudiy Wesldudngmziade 82.42
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Wosldus IﬂEJZJ‘WHﬁ Paclé4 Pacl32 ST6275 (s} T55713 iJLUElﬁleiuG]ﬂ”LVH”mﬂﬂ 87.35 86.67 86.07
uaw 85.73 WasiBust mudiy mwmumamm“mummma 26.17 Wasdus Imamwuﬁ TSF1634 Uuag
Pac132 umwmumammvmum BIGIAN 29.43 WAy 2857 WasLgud My Tuvaidl NSX112014
waw NSX052014 Slemufusdnuamiudiewign 2271 uas 2273 wWesidud muddu (Table 3)

TuggnuaudIuIu 13 Wug vfl‘wmamamaaamwmmawwuqummam 3 (1,162 nn./l3) lown
ST6275 TSF1640 Pacléd P3875 Pacl32 STG246 9919C SH161213 TSF1634 KSX6007
PA554 SH161208 Wy TS5713 Glvinawdniadessning 1,337- 1,608 Alanfusiels unninviug
UATAIIIA 3 Teuay 15-38 (Table 3) 31NNTIATIEYLANYIAIN AI875V0e Eberhart and Russell
(1966) wuiitugvanddnduiugitiafosn Uuimldmluuvdsugniinaaou Tnedaduseanss
insatu (o) luuandnaann 1 wazddndesvuanniduiinsadudunse (5°d) laduansnaain 0 oniu
fius Pas54 Afmnuudsusiwvesdiudonuuaniduiingadu (S°d) geeghadiduddny nsmevaues
JanszaneegriiinTinsaduidunsann wiensnevaussenaliifudunss dsuenfanuliuiuey
YBININOUANBIR AN NLING O (Table 4)
U 2561

Uspilunananuazdnuamnsinensiisdguesinlnnganaianmaguasionsu saus
MTIREDU T 26 UT INNAILATIBNAINKUTUTIUTIY (combined analysis) IaeFiasgiianig
anmuInd eudi veyad AnuuUsUTILA (CV.< 20 %) 30w 6 anmnden Tiun qudisedals
uATENTIA AUITeuarTRMINYRSNYTY Il AudiTeuasiimnisinuasiay Audideuazinmuinig
INwATUATIITEN gudifeuarimuwdaiugiivany’ uazaudidouasinuinmsinunsgleris wuin &
ANUUANFNRE 1T NEE AN AR ATENINNTLG anmwindey wazUsenduiussemineiugnIsuiy

9

anmuanden (GE) Wugimlnadssdn ignualinandmadossning 1045-1,403 Alanfusels dnwas
mamsinumsiidiey AedlogTusenlu uazaendaflade 55 uas 53 Ju suddu Augedy uaziln
Ry 221 wag 123 lwuRuns awddy Wesidudngmnziady 83,59 Wedldud Tnefliug Paci6ed
WS6409 uaw Pac713 filefifudnemzgegn 87.49 86.25 uaw 86.13 wWodifud mudidu Ay
wdsvaziAuionady 2417 Wodldud lnedWus Pacled LG36.769 KSX6110 wag DKI950C 3l
Auf uwdavnistiuif oagagn 2674 26.70 26.21 uay 26.05 Wesidusl audidy Turniei
NSX052014 Sensfusdensiuieian 20,93 Weddud (Table 5)

fusgnuaudiuau 21 Wus Alvnandniedsunnnitiusuasaissd 3 (1,077 Alansusiols)
Tnelvnananadosynite 1,180- 1,430 Alansurels WINNIMUTUATAITIA 3 Taway 110-133 WG
gnwanduy 14 Wug Saduiugiitiatosnm vuimlddluuasgniinaaeu Tnedanduysyanss
insatu (b) Biumnsnsann 1 wazdandesvuaniduiinsatudunss (5 liunneneann 0 Faiug
Lﬂ/ial’]ﬁ’ 1AuA Pacl64 DK9950C DK 9919C STG257 KSX6110 CP303 LG38.778 KWST7012
SWA4d452 NSX102005 WS6401 CP888New NTSX6A28 Way NSX152081 luwagd Wud
NSX152068 %alﬁmawﬁmqq 1,259 Alanfusiols umilAn b unnan 1.0 sgnsdtudAty wansdadinig
novaussianIsiUAsuLasanmIndesnn ugtaslinanangduanimindeniia uiagliuands
aluanmuindouiiiad Fseradaduiiugiivsudmldiamzian zasluaninuindeudlinandngs
(Table 6)
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U 2562

Ussiunandnuazanyaenisnmainuasiddguesinlnagnuanainniaiguazionyu s
WUTNTIVEOU 71U 28 UT INNAIATILYAMLLUTUTIUTIY (combined analysis) lagiiasies
AN mIndoNiteyaiinnuuUsUsI (CV.< 20 %) $1uau ¢ anwwnden leun audidediv
lIuATa35A ANEITEUATNAILINITNEATINYTYTA) AUGITBUATHAIUINITINYATUATIIVEL was
AugITeuaziaunndaiugiganys wuii danuuandised1efivedidynisad fsenineiug
anmuande uazfisenduiussemineiugnasuiuaninuandey (GE) wusdnlnaidesdn fgnuax
Tinawdniadosening 1,055-1,533 Alaniusiels Tdnvaznsmainwnsidifey AeflongTusenln
uazABNMIlade 50 wag 53 Yu mud iy Anugey waziinede 210 way 114 wuRlues amadu
Wesdudnziniziade 81.74 wWedidus laedsiug Pac789 Pac278 WS8414 uay STG178 i
Wosidudnuimzasan 86.58 85.69 84.63 uay 84.55 Wodidud muddy anududavsiv
Aoade 25.62 wWesidusd Tasfiwug SD6015 SD6007 uay SP6002 HAud uidnvazifuiien
a9an 28.68 28.37 Waw 27.93 Wosidudt mudidu luvasiivusuasassd 4 Sanufunfavmniy
\Reasnan 20.72 Wesldud (Table 7)

fiusgnuaudiuau 22 Wug Alvinandnindsinnniniudunsaissd 3 (1,055 Alansusiols)
Tnelnananadesyning 1,217- 1,533 dlansusols WINNIINUFUATAITIA 3 Toeay 115-145 971
MyAleTgiiadiosnm ¢aeiSues Eberhart wag Russell (1966) wuindldnuau 16 wug dadusitugidl
iadosnin Uusldduuvasugniineaey Tnefledilszavsingadu (o) liumndnaan 1 uagden
doavunduiinsatudunss (S2d) luunndsain 0 Fetusivand 1dun Pac 789 STG178
Pac278 9950C DK7979 STG257 SD6015 SH1828 SP6002 BD330 LG36769 WS8414 KSX6007
KWST549 KSX6202 wag NSX152057 lunauziiiug TSF1805 lvinandngs 1,449 Alansusiols us
fifn b 1nnt 1 egnaiiifdrdny wansfalimsneuausstensuBsunlasanmindonn Wusiay
Tinandngsluanmundendia uiazliinandniluanimuindeuiiiar Jee1admduiugiiusudale
ziazadluanimwindesilinanangs dausiug SD6007 ik b fesnin 1 egnafitfoddny 1Hu
uginandnAsuilasiesannidlefimaasuilasanmuindeuvidedntiovils (uiusiusions
WasuwUasanmnden enananldin iduiusiviumldemsiazaduanimuiadendliuanas
#n (Table 8)
U 2563

Ussilunandnuazanuarnsnsineasiddnuesdinlnagananainniaiguazionyy 5
WUFATIAU 97U 24 WUT 1NKHETATIBYIAMULUTUTIUTIN (combined analysis) S1u3u 7
anmwindeu laud audideiulsuasadssd audideuaziauinsinuensinysysel audidouay
Wawnuiaiugiivanys audifouazinmunnisnunsunssvdu qudidouwasimunnisinensaluy
AUGITLAITALINTINYATUTIIULYT waraudidouaginiuInisinynsiag wud IANuLAnegegns
AedAny (p< 0.05) F81INNUT anMwInaey wazsUfAsenduniusseninsiugnssuivanIntIndoy
(GE) Wuaf%’niwmLgmé’miqﬂwaﬂﬁmamémLaﬁaizwdwa 1,071-1,451 fAlansusiols Wugnsiaaeu
unsans3n 3 Wiwandn 1,002 Alandusiels danwurmanisinuasiiddy Aeflonyfusenlva uay
nendlady 56 way 55 Yu muay AmEsTY uazilnide 230 way 127 WwuRlung muadu
Wosidudnzmuiade 80.57iesiiud mududavnsiuionads 26.48 Woddud (Table 9)
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v a

fiuggnuandiau 22 Wuslinandnuinniniugunsanssd 3 Tnandaadesyning 1,108-
1,451 Alandusiels Tunu 12 g Adaduiugifiadosnw viudldfluwvaagniinagey Taed
AduUsEAvEIingatu (b) luuansnaann 1 wasfidnudoauunniduiinsadudunss (S%d) laiumndng
21 0 Feugiviandl 1¥ud Pac789 Pac995 STGL09 DKB666C SH1901 WS0401 SP6002 SP6001
SD6015 UATAIISA 5 NSX152067 way NSX152097 Tunasiignuaui linandngad uq daau
wsUsIuvesdudsavunnduiinsatu (5°d) geedsiifoddny msmevaussdansransegvinsen
Sinsaduidunssinn venisnevaussotaliiduidunss vswendanuliuiueuvesnsnouaussio
an1muInaey (Table 10)
U 2564

Uspiliunananuazdnuazmensinensiiddguesinlnngauananainsguazionsu g
MTIREDU T 26 WUT INNAILATIBNAINKUTUTIUTIY (combined analysis) laeTiasgiianig
anmuIndeudiveyadnnuuusUsIue (CV.< 20 %) $117u 6 anmuwandey leud qudiseials
UATEANTIA AUGIILUALINAUINSINEATINYTYTA] AUGITELAEARIVINITINYATUATIIWELN AUEITeuaL
Wansinuasglaie gudideuasinuinsinunsusIugs wesgudidouasimnnnsinuasiag wuii
fpuuand1seg1eilvudiAny (p< 0.05) 58nineiug an1muwIngey wasUjaserdunussendng
ftugnssufuanimiandon (GE) stustnlnadesdnignaaslinandnaiossaing 766-1,528 Alansu
sols siugnsIvaouuasassd 3 Tinandn 1,179 Alansusiels ddnwurmsnsinunsiidfey fo 4
o1y fusenluy waznondailade 55 uas 53 Yu mud1fu Anugeiu uazdniade 215 uay 115
wufiuns muddu Weddudnumeiads 82.05 Wosidud auduidavunfuieais 2529
Weosldud (Table 11)

fiusgnaandinau 18 wug Wnandnuinniniudunsanssa 3 Tinandniadesening 1,300-
1,528 Alansusiels T1uou 10 g Adaduiugifiadosnw viudldluuvagniinageu el
AduUszAvsainsadu (b) liwendean 1 uasdandosvunndufinsatudunss (52d) laumnsing
210 0 Fewusinai ldun DK9979C Pac927 SH2003 HB149 WS8414 SH1913 CP88SNew
SW5819 HB205 uay IRF1910 Tuvaiziiwug GT600 dslvnandngs 1,404 Alansusisls usidld1 b
1NN 1.0 egredivfddny wansielinisnovauewionisuisunlasanimindeun wusdesls
wandngiluaniminndeniia uierlinandnsluanimuindeniitas Jeoradmduiugiusudale
annziazasluanmnadenilvinanangs (Table 12)
U 2559-2564

Slofimsanaimsiuieud U 2559-2564 fusdrlnadesdeignuauiugfiduanainiguas
wonwu lunmswdnenwmslinandnvesiug mnfiansanaindinandngsgn uazALaAsNTIAADA
Tus1ed avuiuiwandndaudl 2559-2564 d8ns1msiiunanandidoudenadl (Figure 1) da Tud
2559 2560 2561 2562 2563 wag 2564 fifadunsvaass 1,269 1,335 1,253 1,339 1,258 uay
1,334 Alansusiols mud iy Wugilvnandngegn 1,535 1,608 1,430 1,533 1,451 uay 1,528
Alansusols wddy uilirdanadniuidninad ssdnignuauainuisnadaiusegoy
(SMEs) mMs3ssuaziauniianufimitedsdoiios Inonandnadslull 2559 2560 2561 2562
2563 uaz 2564 fiM 1,167 1,216 1,26 1,289 1,238 uay 1,278 Alansusiels suddtu wideriiudy
Yovar 1.56 se¥ aehslsfmu Auwslunmsiunsidouasinmndnonmvesiugdsnsi usdsndly
NaHAnLINNINALRAEYeIUTEINA AlRHandniads 612 676 733 732 646 Laz 684 Alaniusiols
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Tl 2560 2561 2562 2563 way 2564 MUY Aty B1anaIladdllonmanaziiunandnt1lng
lusgaulsuladn dnsudnveunuasnsinisliwusgnuaunifnenin sgrenseuaquuasnaga
sfensidmalulagnisuanlimunzauivan nituiugn

ayUnan1IAaRILazdaLEuaLLY

GELY

Tugassoziagn 6 U sewrinall 2559-2564 Wugimlnaissdn fgnuasiusiiduainanasuay
wonwu Tunmaandnenweesiugisnsmsiiunanasfideudisasi

wug anaenvuselnglvinandngegaogsening 1,430-1,608 Alanfusiols ladeszning
1,373-1,471 Alan3usiols

fiusvesmasglrinandniodossning 1,148-1,287 Alansusiels

fugilnadesdn fgnrannuidndaiusnedes (SMEs) Tinandnindosening 1,167-
1,289 Alandusels HauAmifiutudesay 1.56 sel

Anaamnsiinandnvesiugnuauiugainuainaiassuazienyy wadlvinandnuinnds
AndevesUszma fafu enananldhdsilonafsifiunandednlnalusedulsuléddn dn1auan
vounwasnstnsliusgnnanififnenin egenseunguuaziings saudansldineluladniswaely
mmzamﬁ’uamwﬁyuﬁﬂqﬂ
darauaug

1) nswisudisuiugdnlnadsdnignnauiusAidusiudunadgus slontuaasinns
fifiunisegrsieiiiesssaren ielfidugudoyanufnuiinsifoussiamiugdninades
FignuanvesninsguazionvuvesUszina dedeyaiiliiunldusslovdlun1snsuaunassinmn
NUIesUTEINA

2) MyFgasaniumsnisluaudive vieaniineassninisdanise tielidnuauenia
WU§ﬂi§1JGUE]<1WUﬁ:GﬁTJIW@aﬂNﬁMLLﬁmEJEJﬂVLﬁ@EJ'NLaJJﬁ wavanuisdunuesinsounguivuiinduy

v 64 o

uwasgniminaidesdnifidfauesseina

3) miwmaauﬂ’uﬁ:ﬁ’lﬂwmﬁmﬁ’miqﬂwam'a:uﬁ’uiwd'mmﬂ%guazmﬂLamju Dunsasi
AusilesEnInnasguazniaensulunuNITeLas iUt nadesdnd adenuduius
TEMINUAINTVRINASTTUAZIENTU LaniUBeurusuazUsyaunisalseninnsuuRausuiu

nsdmauIdeluldusslovd
1. mounsdoyalifuninsnuiimadguasensuiidriniasimslunisdeiuidnine
anwansIumaaey dwsultifuteyauszneunsfiansandnideniugiivnzandignsusyifiunay
dndoniiusgnuanluseiuanududuiigatuvieluggmadaly vd euusdunumsnslémniusiu
fiaumdeuduiugnisen

2. ddayaniun1ImtIveInsIdeLarimuInug I nala ssdnignuauveininsguas

]
6

Ny Tolunsnerulasiniunwide/lasinisusudeiug

3
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3. lan3evneanusiudouarluniswauinuidess nineniasguazensu neliinma
Jauilelun1sdavilasanisanusudien1siginisaiudu q lueuian lauaniudeuninugwas
Uszaunisel duazludsslenilunisimuiyanains wazenddesudnlnevesdszwme

AUBUAN
nsfudunuided IEuanusuie nsatuany waggweauasain lun1suinau
N8 1L8NT Yndunsinues winaoumsineas wasdviAguivanuvesqudisedals
UATENTIA AUIdbuazimuinisinuasinesysel gudideuasimundaiudfivanys audiveuay
WAUINITINYATUATINVALY AUGITOUaTRUINITINYATALUTY AUSITEULATNAUINITLAYAT
Ui uaraudifouseimuninnuanas Senmediiiuny veveunnan  lenail

1ONE1381439
a o L4 a s (] v ¢ A < L3 a v ¢ 19 Ay ¢ <
g3l Inewea Rivwg nganegan WeySnt Weuia e1uun SaTuS aneva uawid 91330 nasiys
#ila fag1fatu wagd3un wadann. 2558. MaUSeuisunnsgIuRugiIlnadesdnignuay

v cal

WUGAAUUMIULEIINAUNIASTLAZIONTY. MU 40-57. [ S189MURANTITE UseanU 2558.

ol

AugIdeitylsunsadssd anduldeiivlsuasiivnaunundsanu nsudvinsinens.
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Table 1 Mean grain yield and agronomic traits of hybrids maize across 5 environments in 2016.

Grain Relative  Day Day to Plant Ear Shelling Grain
Variety - Origin kera) ) (day) (day) (m) (m) (%) (%)
Pac 164 Pacific 1,535 125 54 53 227 124 87.14 27.38
TSF1519 CcP 1,484 121 54 52 238 125 85.93 27.63
TSF1603 CcP 1,414 115 53 52 230 129 81.95 26.51
DK 6818 Monsanto 1,414 115 52 51 234 128 79.58 26.99
Pac 030 Pacific 1,380 112 57 55 225 127 83.01 27.74
ST 7124 Syngenta 1,372 112 55 54 233 128 78.93 26.79
NMH-5005  Nuziveedu 1,361 111 55 53 231 132 82.33 27.88
ST 6235 Syngenta 1,351 110 54 53 237 139 82.48 26.05
DK 9898 Monsanto 1,351 110 52 50 229 118 80.37 25.48
NSX052014 DOA 1,346 110 52 51 228 124 81.71 22.40
NSX102005 DOA 1,323 108 53 51 228 136 80.67 23.42
SW 4452 KU 1,321 107 55 53 232 144 81.01 26.55
SH 161208  Seed Asia 1,276 104 53 52 244 131 80.31 26.49
NSX112013 DOA 1,269 103 55 53 227 132 79.78 23.05
NSX112017 DOA 1,266 103 53 52 229 133 83.71 23.33
NSX112011 DOA 1,252 102 55 54 238 136 78.96 24.00
SH 161210  Seed Asia 1,237 101 55 53 244 137 79.06 26.60
KSX 5917 KU 1,232 100 54 53 238 142 85.74 24.85
NSX042022 DOA 1,209 98 53 52 212 120 83.64 22.21
KWST 101 KWS seeds 1,204 98 55 53 228 124 77.31 24.31
KWST 105 KWS seeds 1,194 97 53 52 233 127 83.23 22.60
KSX 5937 KU 1,180 96 54 52 233 130 83.41 25.97
NMH-5010  Nuziveedu 910 74 56 54 232 126 83.02 26.30
NS3(Check) DOA 1,229 100 54 53 227 128 80.85 23.80
Mean 1,296 105 54 52 231 130 81.84 25.35
CV (%) 14.59 - 1.96 2.52 3.71 5.31 3.38 4.51
LSD (0.05) 136 - 1 1 6 5 1.99 0.82




73

Table 2 Mean grain yield and stability parameter of hybrids maize across 5 environments in 2016.

. . Grain yield Relative to of s’d
Variety Origin (kg ai) (%)
Pac 164 Pacific 1,535 125 1.30 0.13
TSF1519 cP 1,484 121 1.16 0.39
TSF1603 CcP 1,414 115 1.40 0.30
DK 6818 Monsanto 1,414 115 1.58 0.20
Pac 030 Pacific 1,380 112 0.82 0.37
ST 7124 Syngenta 1,372 112 1.14 0.37
NMH-5005 Nuziveedu seeds 1,361 111 0.92 0.30
ST 6235 Syngenta 1,351 110 0.93 0.58**
DK 9898 Monsanto 1,351 110 1.18 0.18
NSX052014 DOA 1,346 110 1.17 0.42*
NSX102005 DOA 1,323 108 0.90 0.34
SW 4452 KU 1,321 107 1.06 0.45%
SH 161208 Seed Asia 1,276 104 1.50 0.31
NSX112013 DOA 1,269 103 0.63 0.28
NSX112017 DOA 1,266 103 0.73 0.25
NSX112011 DOA 1,252 102 1.01 0.06
SH 161210 Seed Asia 1,237 101 1.22 0.14
KSX 5917 KU 1,232 100 0.55 0.57**
NSX042022 DOA 1,209 98 1.08 0.31
KWST 101 KWS seeds 1,204 98 0.81 0.47*
KWST 105 KWS seeds 1,194 97 0.36 0.20
KSX 5937 KU 1,180 96 0.95 0.23
NMH-5010 Nuziveedu seeds 910 74 0.88 0.53**
NS3(Check) DOA 1,229 100 0.72 0.20
Mean 1,296 105 - -
CV (%) 14.59 - - -

LSD (0.05) 136 - - -




74

Table 3 Mean grain yield and agronomic traits of hybrids maize across 5 environments in 2017.

Grain Relative  Day Day to Plant Ear Shelling Grain
Variety Origin

(kg rai’™) (%) (day) (day) (cm)  (cm) (%) (%)

ST6275 Syngenta 1,608 138 54 53 250 149 86.07 26.71
TSF 1640  CP 1,572 135 54 53 255 133 82.64 27.05
Pac 164 Pacific 1,526 131 55 53 232 127 87.35 27.88
P 3875 Pioneer 1,515 130 54 52 253 133 82.03 27.20
Pac 132 Pacific 1,487 128 54 53 226 132 86.67 28.57
STG246 Syngenta 1,450 125 56 55 255 157 82.89 28.03
9919 C Monsanto 1,444 124 51 50 236 122 82.50 25.97
SH 161213  Seed Asia 1,433 123 54 53 236 132 81.49 28.41
TSF 1634 CP 1,433 123 54 52 236 126 84.16 29.43
KSX 6007 KU 1,407 121 55 53 234 135 84.10 2754
P 4554 Pioneer 1,397 120 54 53 247 141 81.83 26.78
SH 161208  Seed Asia 1,390 120 54 53 249 132 80.75 27.29
TS 5713 Thai seed 1,337 115 50 48 208 107 85.73 24.75
NSX 052014 TF2015R 1,272 109 53 51 226 124 82.28 2273
9898 C Monsanto 1,267 109 52 51 233 118 80.08 26.48
NSX 112013 TF2015R 1,242 107 55 54 221 126 81.20 23.39
TS 5780 Thai seed 1,230 106 53 51 221 119 82.98 25.42
KSX 6016 KU 1,229 106 55 54 226 129 81.09 28.05
NSX 112017 TF2015R 1,226 105 54 53 225 128 84.31 24.41
KWST 534 KWS seeds 1,224 105 56 54 254 155 76.61 26.30
SM 599 Northern 1,192 103 53 51 224 126 81.53 25.76
NSX 112014 TF 2015 1,182 102 55 53 235 140 81.07 22.71
NSX 112026 TF2015R 1,175 101 55 53 230 130 82.42 24.23
KWST 344 KWS seeds 1,161 100 55 53 242 143 7774 26.53
SM 598 Northern 1,156 99 53 50 217 121 81.74 24.65
NS3(Check) DOA 1,162 100 55 54 228 130 81.59 24.02
Mean 1,335 115 54 52 235 131 82.42 26.17
CV (%) 14.20 - 1.58 1.71 4.73 753 3.01 4.04

LSD (0.05) 136 - 1 1 8 7 1.78 0.76
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o Relative to .

Variety Origin Grain yield - bi Syef
(kg rai’™) (%)

ST6275 Syngenta 1,608 138 0.99 0.28
TSF 1640 cp 1,572 135 0.76 0.16
Pac 164 Pacific 1,526 131 1.56 0.33
P 3875 Pioneer 1,515 130 1.45 0.36
Pac 132 Pacific 1,487 128 1.32 0.40
STG246 Syngenta 1,450 125 1.12 0.22
9919 C Monsanto 1,444 124 0.59 0.16
SH 161213 Seed Asia 1,433 123 1.24 0.14
TSF 1634 cp 1,433 123 1.56 0.19
KSX 6007 KU 1,407 121 0.68 0.19
P 4554 Pioneer 1,397 120 0.77 0.62**
SH 161208 Seed Asia 1,390 120 0.34 0.29
TS 5713 Thai seed 1,337 115 0.74 0.25
NSX 052014 TF 2015 R 1,272 109 1.29 0.15
9898 C Monsanto 1,267 109 0.88 0.16
NSX 112013 TF 2015 R 1,242 107 0.95 0.14
TS 5780 Thai seed 1,230 106 0.72 0.20
KSX 6016 KU 1,229 106 0.82 0.41
NSX 112017 TF 2015 R 1,226 105 1.17 0.23
KWST 534 KWS seeds 1,224 105 0.98 0.49*
SM 599 Northern seed 1,192 103 1.43 0.49*
NSX112014 TF 2015 LR 1,182 102 1.40% 0.12
NSX112026 TF 2015 R 1,175 101 0.79 0.31
KWST 344 KWS seeds 1,161 100 0.85 0.16
SM 598 Northern seed 1,156 99 1.03 0.14
NS3(Check) DOA 1,162 100 0.57 0.14
Mean 1,335 115 - -
CV (%) 14.20 - - -
LSD (0.05) 136 - - -
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Table 5 Mean grain yield and agronomic traits of hybrids maize across 6 environments in 2018.

Grain Relative Day to Day to Plant Ear Shelling Grain

Variety Origin yield to check  Silking  Tasseling  height height percentage  moisture
(kg rai?) (%) (day) (day) (cm) (cm) (%) (%)

Pac 164 Pacific 1,430 133 55 53 212 115 87.49 26.74
DK 9950C Monsanto 1,425 132 53 52 232 126 85.58 26.05
STG207 Syngenta 1,412 131 55 54 222 124 84.36 24.68
DK 9919C Monsanto 1,398 130 52 50 216 117 84.10 23.77
STG257 Syngenta 1,378 128 54 52 226 132 84.50 24.69
LG36.769 Seed Asia 1,358 126 58 55 216 118 84.51 26.70
CP 640 Ccp 1,346 125 55 53 238 123 84.01 23.80
KSX 6110 KU 1,320 123 57 54 235 141 81.97 26.21
CP 303 CP 1,278 119 54 52 218 115 84.94 24.35
LG38.778 Seed Asia 1,277 119 54 53 229 119 82.70 25.23
KWST 7012 KWS seeds 1,263 117 54 52 230 123 83.32 22.35
NSX 152068  DOA 1,259 117 54 52 214 132 84.21 21.88
Pac 713 Pacific 1,247 116 57 55 213 117 86.13 25.86
SW 4452 KU 1,244 116 55 54 222 133 81.58 25.79
NSX 102005 DOA 1,228 114 54 52 216 126 83.43 23.09
WS 6401 WS seeds 1,216 113 57 54 214 120 84.08 25.48
NSX 052014  DOA 1,209 112 52 51 206 113 83.68 20.93
NSX 152019  DOA 1,192 111 56 53 217 116 82.37 25.42
CP888 New  CP 1,181 110 54 52 217 114 84.00 22.24
NTSX 6A28 Northern Seed 1,181 110 55 53 214 111 81.13 25.33
NSX 152081 DOA 1,180 110 56 54 241 134 82.73 24.01
KWST 7011 KWS seeds 1,167 108 55 53 224 123 80.29 22.60
WS 6409 WS seeds 1,160 108 55 54 210 115 86.25 2351
NSX 152084  DOA 1,108 103 54 52 230 133 82.36 21.53
KSX 6111 KU 1,045 97 57 54 230 136 79.94 23.90
NS 3(Check) DOA 1,077 100 56 54 215 120 83.57 22.34
Mean 1,253 116 55 53 221 123 83.59 24.17
CV (%) 12.29 - 1.79 2.03 4.03 8.07 2.49 5.02
LSD (0.05) 101 - 1 1 6 7 1.37 0.80
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Table 6 Mean grain yield and stability parameter of hybrids maize across 6 environments in 2018.

Grain yield Relative to check b S2d

Variety Origin
(kg rai?) (%)

Pac 164 Pacific 1,430 133 1.02 0.50
DK 9950C Monsanto 1,425 132 0.82 0.25
STG207 Syngenta 1,412 131 0.77 0.53**
DK 9919C Monsanto 1,398 130 0.57 0.41
STG257 Syngenta 1,378 128 1.10 0.20
LG36.769 Seed Asia 1,358 126 1.90 0.51*
CP 640 CcpP 1,346 125 1.06 0.47*
KSX 6110 KU 1,320 123 0.54 0.38
CP 303 CcP 1,278 119 1.41 0.35
LG38.778 Seed Asia 1,277 119 1.25 0.27
KWST 7012 KWS seeds 1,263 117 1.35 0.23
NSX 152068 DOA 1,259 117 1.46% 0.14
Pac 713 Pacific 1,247 116 0.99 0.65**
SW 4452 KU 1,244 116 0.62 0.36
NSX 102005 DOA 1,228 114 0.52 0.35
WS 6401 WS seeds 1,216 113 1.39 0.28
NSX 052014 DOA 1,209 112 1.84 0.48*
NSX 152019 DOA 1,192 111 1.12 0.57**
CP888 New cP 1,181 110 0.79 0.27
NTSX 6A28 Northern Seed 1,181 110 1.47 0.33
NSX 152081 DOA 1,180 110 0.93 0.32
KWST 7011 KWS seeds 1,167 108 1.58% 0.17
WS 6409 WS seeds 1,160 108 0.25 0.39
NSX 152084 DOA 1,108 103 0.95 0.37
KSX 6111 KU 1,045 97 -0.17% 0.41
NS 3(Check) DOA 1,077 100 0.48 0.29
Mean 1,253 116 - -
CV (%) 12.29 - - -

LSD (0.05) 101 - - -
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Table 7 Mean grain yield and agronomic traits of hybrids maize across 4 environments in 2019.

Grain Relative Day to Day to Plant Ear Shelling Grain

Variety Origin Y o o - " ot ‘ o
(kg rai) (%) (day) (day) (cm) (cm) (%) (%)

Pac 789 Pacific 1,533 145 54 53 207 111 86.58 27.24
STG178 Syngenta 1,530 145 54 53 221 124 84.55 24.98
Pac 278 Pacific 1,518 144 56 54 206 110 85.60 27.35
9950C Monsanto 1,506 143 53 52 215 112 82.97 27.42
BD 555 Bioseed 1,490 141 52 51 214 108 80.99 27.79
DK7979 Monsanto 1,479 140 53 53 216 110 82.12 24.94
STG257 Syngenta 1,472 140 55 54 214 122 81.70 26.16
SD 6015 Siam seed 1,454 138 54 53 204 115 78.12 28.68
TSF 1805 CcP 1,449 137 55 53 225 119 83.37 26.17
SH1828 Seed Asia 1,437 136 55 53 205 114 80.65 26.36
TSF 1815 CcP 1,401 133 54 53 227 123 81.24 23.87
WS 8520 WS seeds 1,401 133 56 55 208 114 82.21 25.57
SP 6002 Suphiraj Pow 1,387 131 55 54 206 119 79.16 27.93
BD 330 Bioseed 1,377 131 54 52 219 116 79.79 24.74
LG36769 Seed Asia 1,374 130 57 55 205 109 83.11 27.09
WS 8414 WS seeds 1,369 130 54 54 208 115 84.63 25.43
SD 6007 Siam seed 1,326 126 54 53 193 111 77.68 28.37
KSX 6007 KU 1,321 125 56 54 218 121 82.13 25.84
KWST 549 KWS seeds 1,253 119 54 53 221 116 79.93 22.92
KSX 6202 KU 1,250 118 58 56 229 133 80.44 26.14
ACH 1791 Asia crops 1,230 117 54 53 204 118 82.23 27.43
NSX 152057 DOA 1,217 115 53 52 207 113 80.18 22.63
NSX 152006 DOA 1,164 110 55 55 197 105 82.76 25.87
ACH 1716 Asia crops 1,163 110 53 52 199 112 82.03 25.51
KWST 504 KWS seeds 1,153 109 54 53 204 108 80.25 24.62
NSX 042022  DOA 1,106 105 53 52 189 104 82.84 20.72
TA 005 Thai Farm 1,072 102 54 53 204 112 80.54 22.96
NS3(Check) DOA 1,055 100 54 54 204 110 80.99 22.62
Mean 1,339 127 54 53 210 114 81.74 25.62
CV (%) 10.03 - 1.57 1.74 4.67 6.18 2.61 3.89

LSD (0.05) 108 - 1 1 8 6 1.72 0.80
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Table 8 Mean grain yield and stability parameter of hybrids maize across 4 environments in 2019.

Grain yield Relative to check b S2d
Variety Origin
(kg rai?) (%)

Pac 789 Pacific 1,533 145 1.13 0.28
STG178 Syngenta 1,530 145 1.09 0.19
Pac 278 Pacific 1,518 144 1.07 0.19
9950C Monsanto 1,506 143 1.14 0.11
BD 555 Bioseed 1,490 141 0.64 0.48**
DK7979 Monsanto 1,479 140 1.67 0.20
STG257 Syngenta 1,472 140 0.91 0.10
SD 6015 Siam seed 1,454 138 0.66 0.26
TSF 1805 CcP 1,449 137 2.20* 0.26
SH1828 Seed Asia 1,437 136 1.19 0.12
TSF 1815 cP 1,401 133 0.63 0.27
WS 8520 WS seeds 1,401 133 0.80 0.58%*
SP 6002 Suphiraj Pow 1,387 131 0.51 0.11
BD 330 Bioseed 1,377 131 1.03 0.25
LG36769 Seed Asia 1,374 130 1.90 0.29
WS 8414 WS seeds 1,369 130 1.49 0.18
SD 6007 Siam seed 1,326 126 0.78* 0.04
KSX 6007 KU 1,321 125 0.63 0.25
KWST 549 KWS seeds 1,253 119 0.87 0.14
KSX 6202 KU 1,250 118 0.98 0.32
ACH 1791 Asia crops 1,230 117 0.88 0.38*
NSX 152057 DOA 1,217 115 0.59 0.38*
NSX 152006 DOA 1,164 110 0.72 0.31
ACH 1716 Asia crops 1,163 110 0.90 0.14
KWST 504 KWS seeds 1,153 109 0.88 0.04
NSX 042022 DOA 1,106 105 1.08 0.16
TA 005 Thai Farm seed 1,072 102 0.73

Asia 0.09
NS3(Check) DOA 1,055 100 0.82 0.05
Mean 1,339 127 - -
CV (%) 10.03 - - -

LSD (0.05) 108 - - -
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Table 9 Mean g¢rain yield and agronomic traits of hybrids maize across 7 environments in 2020.

Grain Relative Day to Day to Plant Ear Shelling Grain

Variety Origin yield d;fck Silking  Tasseling height height percentage  moisture
(kg rai) (%) (day) (day) (cm) (cm) (%) (%)

Pac 789 Pacific 1,451 145 57 55 220 118 85.76 28.08
Pac 995 Pacific 1,434 143 57 55 241 130 84.28 28.36
DK 9979 C Monsanto 1,405 140 55 54 240 129 82.30 26.17
STG 168 Syngenta 1,389 139 55 54 222 118 83.96 26.08
STG 109 Syngenta 1,388 138 55 53 238 126 81.76 26.88
DK 8666 C Monsanto 1,382 138 55 54 232 119 81.98 27.55
SH 1913 Limagrain 1,373 137 56 55 239 133 79.85 28.42
SH 1901 Limagrain 1,338 134 56 55 243 133 79.08 27.32
CP 389 CP 1,318 132 56 54 234 122 81.12 25.54
WS 0401 WS seeds 1,298 130 57 55 245 136 82.93 24.71
SP 6002 Suphiraj Pow 1,271 127 57 55 223 132 77.71 29.24
WS 0402 WS seeds 1,261 126 56 55 241 129 81.85 24.57
CP 418 Ccp 1,254 125 57 55 212 114 80.79 28.38
KSX 6201 KU 1,248 125 59 56 248 146 79.13 27.60
SP 6001 Suphiraj Pow 1,236 123 56 54 222 125 77.14 28.30
SD 6015 Siam seed 1,199 120 56 54 227 132 76.96 28.70
NS5 DOA 1,185 118 53 51 211 115 81.60 22.93
NSX 152067 DOA 1,171 117 57 55 228 121 78.72 24.40
TA 7098 Z;Zi Farm seed 1,164 116 57 55 222 126 81.27 24.38
NSX 152032 DOA 1,132 113 58 55 235 127 78.44 24.97
NSX 152097 DOA 1,118 112 57 55 226 128 77.62 25.20
SW 5720 KU 1,108 111 56 55 241 132 80.37 27.07
KSX 6009 KU 1,071 107 58 56 217 124 78.70 27.48
NS3(Check)  DOA 1,002 100 57 55 220 127 80.38 23.24
Mean 1,258 126 56 55 230 127 80.57 26.48
CV (%) 13.55 - 2.07 2.00 4.65 6.01 3.03 4.28

LSD (0.05) 103 - 1 1 7 5 1.48 0.69




81

Table 10 Mean grain yield and stability parameter of hybrids maize across 7 environments in 2020.

Grain yield Relative to check b S2d

Variety Origin
(kg rai?) (%)
Pac 789 Pacific 1,451 145 1.12 0.11
Pac 995 Pacific 1,434 143 0.98 0.05
DK 9979 C Monsanto 1,405 140 0.97 0.30**
STG 168 Syngenta 1,389 139 0.95 0.20**
STG 109 Syngenta 1,388 138 1.01 0.15
DK 8666 C Monsanto 1,382 138 1.09 0.11
SH 1913 Limagrain 1,373 137 0.84 0.17*
SH 1901 Limagrain 1,338 134 1.03 0.14
CP 389 CcP 1,318 132 1.05 0.20**
WS 0401 WS seeds 1,298 130 1.07 0.11
SP 6002 Suphiraj Pow 1,271 127 0.99 0.10
WS 0402 WS seeds 1,261 126 0.93 0.20%*
CP 418 CcP 1,254 125 1.08 0.18*
KSX 6201 KU 1,248 125 1.51 0.21**
SP 6001 Suphiraj Pow 1,236 123 0.78 0.11
SD 6015 Siam seed 1,199 120 0.99 0.11
NS5 DOA 1,185 118 1.01 0.14
NSX 152067 DOA 1,171 117 0.85 0.12
TA 7098 Thai Farm seed 1,164 116 1.18 0.18*
Asia

NSX 152032 DOA 1,132 113 1.12 0.19**
NSX 152097 DOA 1,118 112 0.76 0.11
SW 5720 KU 1,108 111 0.94 0.16*
KSX 6009 KU 1,071 107 0.97 0.13
NS3(Check) DOA 1,002 100 0.78 0.12
Mean 1,258 126 - -
CV (%) 13.55 - - -

LSD (0.05) 103 - - -
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Table 11 Mean grain yield and agronomic traits of hybrids maize across 6 environments in 2021.

Grain Relative Day to Day to Plant Ear Shelling Grain

Variety Origin yield d;[;)ck Silkking  Tasseling height height percentage moisture
(kg rai) (%) (day) (day) (cm) (cm) (%) (%)

DK9979C Monsanto 1,528 130 53 52 220 117 82.36 24.92
Pac390 Pacific 1,516 129 57 55 231 128 85.20 26.99
Pac927 Pacific 1,476 125 57 55 226 117 84.24 27.48
SH2003 Limagrain 1,473 125 56 54 229 125 81.08 25.52
STG300 Syngenta 1,460 124 54 52 214 110 79.51 26.41
STG168 Syngenta 1,457 124 53 51 206 107 84.12 24.65
DK9950C Monsanto 1,448 123 52 52 221 119 84.17 25.98
HB149 World seed 1,419 120 57 54 231 125 82.67 25.16
GT600 Golconda Asia 1,404 119 54 53 222 119 82.88 24.70
Ws8414 WS seeds 1,385 117 55 53 206 114 83.01 25.11
SH1913 Limagrain 1,380 117 55 54 218 116 80.41 27.04
GT200 Golconda Asia 1,377 117 55 52 194 107 85.23 25.87
CP888 New CpP 1,372 116 54 54 219 112 81.54 23.59
SW5819 KU 1,343 114 56 53 228 122 82.31 25.84
NSX 172003  DOA 1,328 113 54 53 221 118 78.12 24.73
HB205 World seed 1,322 112 55 54 202 118 78.46 26.12
IRF1910 CpP 1,320 112 54 54 218 115 82.72 24.17
SP7199 Suphiraj Pow 1,309 111 57 52 215 114 81.43 26.82
SW5720 KU 1,303 111 54 52 229 121 80.96 25.85
WS8520 WS seeds 1,295 110 57 53 210 111 82.25 26.52
SP7099 Suphiraj Pow 1,280 109 55 54 213 114 81.56 24.95
SD7093 Siam seed 1,223 104 54 53 200 108 82.74 23.73
NSX 172032  DOA 1,174 100 53 51 224 121 79.90 23.15
CP.F16 CpP 1,158 98 53 51 202 104 84.06 24.79
SD7193 Siam seed 766 65 56 56 191 104 80.81 24.45
NS3(check) DOA 1,179 100 55 53 207 116 81.57 22.85
Mean 1,334 113 55 53 215 115 82.05 25.29
CV (%) 14.18 - 2.28 2.19 4.61 5.95 2.90 3.76

LSD (0.05) 124 - 1 1 7 5 1.56 0.62
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Table 12 Mean grain yield and stability parameter of hybrids maize across 6 environments in 2021.

Grain yield Relative to check b S2d

Variety Origin
(kg rai?) (%)

DK9979C Monsanto 1,528 130 0.89 0.12
Pac390 Pacific 1,516 129 1.64 0.32%*
Pac927 Pacific 1,476 125 1.16 0.19
SH2003 Limagrain 1,473 125 1.00 0.23
STG300 Syngenta 1,460 124 1.31 0.34**
STG168 Syngenta 1,457 124 1.22 0.38**
DK9950C Monsanto 1,448 123 1.22 0.27*
HB149 World seed 1,419 120 0.59 0.22
GT600 Golconda Asia 1,404 119 1.53* 0.19
Ws8414 WS seeds 1,385 117 0.89 0.14
SH1913 Limagrain 1,380 117 1.05 0.16
GT200 Golconda Asia 1,377 117 1.05 0.59**
CP888 New Cp 1,372 116 0.83 0.22
SW5819 KU 1,343 114 1.04 0.20
NSX 172003 DOA 1,328 113 1.02 0.28*
HB205 World seed 1,322 112 0.81 0.20
IRF1910 CpP 1,320 112 1.29 0.18
SP7199 Suphiraj Pow 1,309 111 0.86 0.27*
SW5720 KU 1,303 111 0.66 0.19
WS8520 WS seeds 1,295 110 1.28 0.25
SP7099 Suphiraj Pow 1,280 109 0.60 0.21
SD7093 Siam seed 1,223 104 0.65% 0.08
NSX 172032 DOA 1,174 100 0.65 0.22
CP.F16 CpP 1,158 98 1.01 0.42**
SD7193 Siam seed 766 65 0.93 0.39**
NS3(check) DOA 1,179 100 0.81 0.14
Mean 1,334 113 - -
CV (%) 14.18 - - -

LSD (0.05) 124 - - -
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Line Improvement for High Yield and Drought Tolerance by Pedigree Selection Method
: Late Maturity Lines
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Abstract

Line improvement for high yield and drought tolerance by pedigree selection method :
late maturity lines had objective for 1) line improvement for high yield and drought tolerance
2) late hybrid development for higher yield than Nakhon Sawan 3 (NS3) and drought tolerance.
The Experiment was conducted at Nakhon Sawan Field Crops Research Center during 2016- 2021
by make crossing between recurrent parent and donor parent. Then, backcross to recurrent
parent and make selfing to Sg by pedigree selection method. In 2021, late elite lines were
evaluated under well watered (WW) and water stress (WS) conditions during dry season. The
result showed that have 64 lines produce high yield and drought tolerance for hybrid
development in the future. During rainy season, topcrosses were evaluated by using NS3 as a
check hybrid. A lattice design was used with two replications. The result showed that 93
topcrosses hybrids produced higher yields than check variety, NS3 (727 kg rai?) at P<0.05.
Grain yield ranging from 990-1,355 kg rai’, days to silking ranging from 50-55 days, days to
tasselling ranging from 50-59 days, plant height ranging from 160-228 cm. and ear height
ranging from 101-133 cm.

Keywords : maize, line improvement, drought tolerance, late maturity, pedigree selection
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Tuszezeenlyiluszozesnlvy 1 1ieu nui1 anunsafnidenanewus ilinandngauaznumuuds
$1uau 64 aneiud ilothaeiuuinliluaiwasiaugnuansioly

VUL UTIINITUTETUNARNEAQ NNEY topcross SIUAUNUTATIADUUATAITIA 3 INIUNUNTT
NARBILUY lattice 2 91 WUT1 wakBAANLANAITUNaRRegdtudAey (P<0.05) fguau
w3 93 g Winandnaaniniugunsaissd 3 (727 Alansusiels) nandnenaueaglugig 990-1,355
Alansusials e1gTueenluueglutig 50-55 Ju ogiusennendifaglugie 50-59 Ju Anugwuey
g9 160-228 wuiuns wazadugeiineglugag 101-133 wuhluns

AdAeY : T1alwedesdn USuusenug vukas engend Juiindsein

gunIaluadsnIg

aunsal

1. dlnadssdaiaewusuiiengenaiidonisusuuss (recurrent parent) léud andia 1

MmN 3 Neid52006 Neid52009 Nei532005 wag Nei542013

2. dmlnadesdniaeiuduiengemiduslidnuazidesnns (donor parent) Idud Kias
Ki60 DTMA-193(CL-RCY015=(CML-285*CL-00356)-B-1-1-B*9-B-B) iaz DTMA-202
(CL-RCY031=(CL-02410*CML-287)-B-9-1-1-2-B*7)
Jewndl 15-15-15 uazlendl 46-0-0
a3AllAUAN YT NIITY warozaInaes

ookoWw

fQumquYanandIlaysily
wnsaniiueu

wenugdnInadesdn ianetusuwifiFesnsusulss (recurrent parent) fuanesiuguriidu
§31% (donor parent) ¥nsuaundu (backcross) WSty 1 ads ndunaudaiewudadaden
aewuglae it uiinuszti nsussidunandnuaranunuudsondonugnisudninadvedng
fndunislu 2 anm Ao anmnslithaiiaue waranmeiilussezeenin Tngluuazggma/d
YRRt uneudwaluil

2559 (W) :  yhnskanaeRuguinIndn 1 anf 3 Neid52006 Nei532005 wag Nei542013 fiu
Ki 48 wae Ki 60 lefgneandail 1 (F) 1wy 10 guan Tuvasiferiusimsuauiug
FENT @R UG Wl Neid52009 waz Nei532005 AU DTMA-193 (CL-RCY015=
(CML-285*CL-00356)-B-1-1-B+9-B-B) lgnnandadl 1 (F)) $1uau 2 Anay uazsa
WG 5eNI19@18W U W nINTH1 3 wag Nei542013 iy DTMA-202 (CL-RCY031=
(CL-02410*CML-287)-8-9-1-1-2-8*7) I¢ignwamdail 1 (Fy) 117w 2 feiain

2559 (flu):  Ugnan Fy ¥4 14 ANEN YIN1SHANALEY WdInzIzwanIInuaaziinmi gl v
suwiuluudazanay laan S,

2560 (UA9) 1 waundugn Sy lugemndn 1 manln 3 Neid52006 Neid52009 Nei532005 wax
Nei542013 1u3ugnanag 400 du lawdn BC; 97w 400 Hn/anan Aaden
wnngiinfguanay 100 #n newmisninsiuniegluguas

2560 (W) :  Ugnudn BC, wdndennausiesluduiifduiugnanas 200 du uddnidenilndia

1w 100 Hn/anan nenzwanueniin agldgn BC,S; 31w 100 Hn/aney
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2561 (WA9):  Ugn BC,S; wuvilnsaund $1udu 100 wad/guau Aatdendudia 9anuadiis
NANFLB 3-5 Fu/un IuAasdndonameiindiddiuiu 50 fn/guan nzme
wanueniin azldgn BC,S, 1w 50 Hn/aran

2561 (HlW):  Ugn BC,S; Wuuilnsound AaLdenduild a1nundfif naudaes 3-5 fu/uad
AuifeauazAndenianzindia newnewdaueniin axldgn BC,S,

2562 (&Y 1 Ugn BC;S; uuvilindeund Andendiudid annuadiia naudates 3-5 du/un axlégn
BC;Se vuefiedfiu TuazesunasIInduNaudeawiazua i lunandiuiy
awiuguinandi 1 waganii 3 Sdldidudmeaey ifuiRsanasAndeniiniine
feudnzimzmdnsiniuniglune wisdlduvadu 2 daw dmd 1 dilusiam
Jugn BC,Ss dioly wazdud 2 1l Tumdndi5es (remnant seeds) dwsuilni
wandwiufanageu newnewdasuiuiiluugnneaeunandn wuulidisn lugy
Wt 2562

2562 Glw):  vhmsUssdunanBngnuan topcross wuuliifitn SamfuiugnsanUuATaITe 3
yauzifienfulgn BCSs udnausedluduiia 3-5 fu/um uAeiduiiidnuasia
uaznzizsn leign BC,Ss dmiudgniiewtannluidugn BC,S, Tugguds U 2563

2563 (W) :  Ugn BC;Ss msnausesluduiia 3-5 du/uaa uienavdndenindis 1-2
Hn/uad wanemnesaulagn BCiSs

2563 (Bw):  Ugn BC;Ss vmisuanstesluduiia 3-5 du/um legn BC,S, wnigiisatusu
azopunaTINFuNaNd Lotz o ni lUNaufUmeTusWinINTn 1 wazan
i1 3 Belfiusmnaey Andenilnnansiesididnvasfidudingimesi wandld
wiau 2 dw il 1 dhluimundugn BC;Ss wavdui 2 iuliidusdadrses
(remnant seeds) dm§uilnfinaniruiuimeaeunzimezidasuiuihlulssiiu
HaRaR lugarul 2564

2564 (W&9):  ThnmsUssdusandnaneiug BC,S, Tu 2 anm Ae anwilsiirasiiaue wazaninan
thluszezaonlyy THUHLMSNARDILUY Lattice 2 91 1 wer/uaselan

2564 (u) :  VINSUTBIUNANERNNAN topcross TINAUNLIATINABUUATAITIA 3 TUNUNIT
YAABILUY lattice 2 91 1 unY/uasgos YougiieIfuUgnan BCiS; vinsHay
faedusuia iiuiieuavdndenindia newnesulagn BC;Ss Lﬁaﬁwmaﬁuﬁ:uﬁ
fldluaauasimungnuasioly

nsudfiguasnu viuasialnruauisigesni@u §ns1 200 nfu/ls waudverainaes
§m31 300 §3/13 wdsgnanzdudaiuiu Wednlnaeiy 14 Yu neunsnvie 1 Fusongu
Tateiniigns 15-15-15 soeitu 831 40 Alan3u/ls uazldvoiniigns 46-0-0 §ne 20 Alanfu/ls
dletmilnmeny 3 dUani Wiuifen 2 wnnans fiufliuies 7.80 maawuns



88

I a (4

- AAsIgaY Ysanadwu JuduRnig

[y

- o1giueenluy 50% Fuwiu duainiudgnisiundiuiuduinnninfmileadiuau

9
(%

Ausnualuwsiazilasgos Tulluanuniu

- ogiusenaenig 50% tuaniulgniviuiisiuaudunnnifmilwesdiuouiy
Fomeluusazulasdon aendafisulsazenunas

- YPieseninengTueenluuuayineanaendiy (Anthesis silking interval, ASI)

- arwigedu feandiududdeuluss Quuugn) Yaidlodenendafuis Snhedueufioms

- anugeiln fannitudufiedevesiinuugn (fefidniln) Jamdoutumiugevesdy i
wheoJurufimg

- wWeddudnzsne dndnihuinudadetmindn fmbaduledidus

- mutudavasfiuien Saanfegiwenudafinsmeanilnfifiuien fmhedu
Wosidun

- wandn tinwdednlneusuiieut 15% miheduilansusels

- AzluunsuYestu (leaf rolling) Tazuuu 1-5 (1=luun@ 5=luvetiuadeluren)

- pzwuumsuivesly (leaf senescence) Wwiuu 1-10 (1=luund 10=luifterviadu)

- awilnulas (drought index, DI)

. HaKAnvaaRugluanmni NaKanRAsNINAaRIluan Wi LELD
AYUNULAY = = - R X ~ Y
nandnvaiugluanmlinainaue NaKARLRAEN1SNAAaRlUANINIIALN

Wesdudnsgadenanan (yield loss)
nandnvaanugluanwliviaiaue - nandsvasiugluanineinid

Weslduinsgendenandn = 100

akAnvaanugluanlihaiiaue

srgzIanLiiunig nanAw 2558- Nugney 2564
aounAidunis AugITeNYlsuATAITIA

HAN1TNARLAT Il

U 2559 yimsnananeiuguinindn 1 ainiln 3 Neid52006 Nei532005 wag Nei542013 fiu
Ki 48 uag Ki 60 lsignuandndi 1 (F) S1uau 10 guay Tuvasideafuvhmsuausiugseninsaneiugus
Neid52009 waz Nei532005 fiu DTMA-193 (CL-RCY015=(CML-285*CL-00356)-B-1-1-B*9-B-B) 14
gnNandadl 1 (F) $1uau 2 gran wagnauiugsevinsmefusurininih 3 way Neisd2013 A DTMA-
202 (CL-RCY031=(CL-02410*CML-287)-8-9-1-1-2-B*7) l¢ignuamdadi 1 (F;) $1uau 2 guan aldl
wdariuggnnandaft 1 (F) Fedusuau 14 Anan uazvmsnauiestad 1 (S,) auldgn S; Sy
14 ey
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¥ 2560 waunduan S; lugsaneuguyivifean1susuyse (recurrent parent) ldludn BC,
$1uau 400 Hn/gran Aadeniameiinfiguatas 100 iin Ugnuaswanseshusiuiia suldgn BC,S,

U 2561 gouds naudaiesgn BC:S; aulaan BGS, 31uu 732 aneug garHy Hausiiedgn
BC:S; uldan BG;S; 9113w 690 anewug (Table 1)

U 2562 auad nausaiesgn BC,S; aulagn BG,S, 31uau 644 a@teiug (Table 1) wagkay
{1aign BC,Sq Auaneiugusimndia 1 uazmnilh 3 Feliiduiugnsanaey Iiaidaiuggnuas topcross
QA ¥insUssiiunanAngnuan top cross wuulaifinn S1uam 1,208 guau sawfuiugnsaaaey
UATENTIA 3 73U 1,269 Wug wudn egiueenivuegluyi 48-60 Ju engiusenmeniigegluie 45-
59 Fu anuasiuagluyae 100-273 lwudiwng AnugeEinagluyae 70-170 wuRwns Handnanaeg
Tuga9 0-1,956 AlanSusals 1u%mzﬁﬂ’u5‘:mmaawmmﬁﬁ 3 Wnandnaas 1,132 Alansusels
(Table 2) vauziRgIuNENRDIgN BCiSs ulAgn BCiSs 31W3U 309 anemiug (Table 1)

U 2563 0auds naudte3gn BC;Ss ulian BC;Ss 31U 246 @18Wug garHu HaudLeegn
BC1Ss auléign BC,S; 4y 230 anesiug (Table 1) Wilothluussidunandnuazanuyumuudsves
Friwadesdimeiusuilugauds 9 2560 vusAeatunaudiugn BCSs Auaeiugusionni 1 way
mnih 3 Faldiduiugnaaey Ifmdemiuganua topcross ehluusediunanan Tuggeu U 2564

T 2564 gouds FnsUssdiunandnuazanumuuLdwesinlnadssdafaneus BC,S,
17w 238 aneiiug SafuaeiudnTnaey 9w 245 anestus Tu 2 anm e anminsliaiaue
waganmnmsnmitluszeyoonlmubussozing 1 Weu wui wandniis 2 anmianuuandaiunig
afifegeiliedAny (P<0.05) aansndaidenanewusilvinanangauazumiuuds $1uru 64 aneus
Tnemandsluanmnislihainanesglut 64-705 Alandudels uay 11-166 Alansusiols Tuanm
msueinluszezeonlva (Table 3) 91nnsUsufiunandngnuay topcross R URUTRTIIADY
UATAITIA 3 TIUT1UIU 260 Wug lugaeu wuln nandndinnuwandeiunsai el ded Ay
(P<0.05) Heras 9w 93 Wug Winandngandniudunsadssa 3 (727 Alansusiels) egrelldaddny
(P<0.05) Inenandnanayagluyae 990-1,355 Alansusieols o1y Tusenlvueglugie 50-55 Tu agiu
sanAansigegluye 50-59 Ju Anwgeiueglugie 160-228 wwudwns Awgeinegluyie 101-133
[wuRlRg (Table 4) vauzifedfunansiiesgn BC,S; auldign BC;Ss $1uau 64 anesiug (Table 1) iilo
thaneiuguwinlaluaisuaginnngnuasioly

A7UNAN1INARRILATRLEUBLY
nnsUiulgdnTnadssdniaetusuioge s udofiunaninuasanumuuds
TnedssuiinusedR dausl) 2559-2564 Tatmlnadssdniaeiuguraeiuglmidlinondnguasd
AIMULAY $1UrU 64 aneug ilothaneiusuidldluataagianngnuansoly uonainid
ansadadendninadssdnignuaniilinondngauasnuudesiuau 93 wug iteiirgdunouns
Wisuiieuiugaaly
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nsdmasuITeluldusslevy
1. I inadssdniaetuguiiuglnidlinondagandiaeiuguinind 1 aind 3
Neid52006 Neid52009 Nei532005 wae Nei542013 wagdaussausnisuasianzia
2. ItusgananiAaiuglvaiilinandngauasnumundannnitiudunsanssd 3 dewdng

TupeuNUS U UTuSAaly

ANYAUAN
n1sneaeensellnsuauTuie nmsadvayu wagdueanuazain lun1sujuiRnuain
WnAYINS Wntine naenugsnenMsaudidentlsunsaissd ausidevevaunmin al lomail
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Hallauer, A.R. 1978. Potential of exotic germplasm for maize improvement. Proceeding of
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Table 1 Number of selected BC;-line (late line) at NSFCRC, 2016 — 2021
Selected lines
No. Pedigree
BClS1 BC152 BClS3 BClS4 BClS5 BC1SG BClS BClS
1 (Tak Fa 1 x Kid48)-B x Tak Fa 1 50 51 49 48 32 28 26 2
2 (Tak Fa 3 x Ki48)-B x Tak Fa 3 50 56 52 41 21 11 11 -
3 (Neid52006 x Kid8)-B x 50 51 a7 46 20 17 17 2
Neid52006
4 (Nei532005 x Kid8)-B x 50 52 a6 a4 11 6 6 1
Nei532005
5 (Nei542013 x Ki48)-B x 50 50 50 49 38 32 26 4
Nei542013
6 (Tak Fa 1 x Ki60)-B x Tak Fa 1 50 53 40 40 22 20 19 10
7 (Tak Fa 3 x Ki60)-B x Tak Fa 3 50 55 50 45 24 23 20 3
8 (Neid52006 x Ki60)-B x 50 54 50 a7 15 12 11 7
Neid52006
9 (Nei532005 x Ki60)-B x 50 54 a7 a7 7 1 1 -
Nei532005
10 (Nei542013 x Ki60)-B x 50 51 57 56 45 43 41 27
Nei542013
11 (Neid52009 x CL- 50 51 52 50 21 13 12 6
RCY015=(CML-285*CL-
00356)-B-1-1-B¥9-B-B)-B x
Neid52009
12 (Nei532005 x CL- 50 51 48 44 5 4 4 1
RCY015=(CML-285*CL-
00356)-B-1-1-B*9-B-B)-B x
Nei532005
13 (Tak Fa 3 x CL-RCY031=(CL- 50 52 51 38 22 14 14 1
02410*CML-287)-B-9-1-1-2-
B*7-B-B)-B x Tak Fa 3
14 (Nei542013 x CL- 50 51 51 49 26 22 22 -
RCY031=(CL-02410*CML-
287)-B-9-1-1-2-B*7-B-B)-B x
Nei542013
Total 700 732 690 644 309 246 230 64
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Table 2 Maximun minimum and mean grain yield (kg rai) of topcross hybrid (late hybrid) at NSFCRC,

2019 R
No. Pedigree x TH x 1P
Max Min Mean Max Min Mean
1 (K48 x Tak Fa 1)-B x Tak Fa 1 537 12 156 1,743 1125 1,415
(Kid8 x Tak Fa 3)-B x Tak Fa 3 1,616 1,016 1,300 814 0 306
(Kid8 x Neid52006)-B x 1,541 542 1,221 1,408 375 907
Neid52006
4 (Kid8 x Nei532005)-B x 1,385 652 1,078 1,575 704 1,227
Nei532005
5  (Kid8 x Nei542013)-B x 987 317 575 1,668 1016 1,396
Nei542013
(Ki60 x Tak Fa 1)-B x Tak Fa 1 508 0 189 1,748 548 1,393
(Ki60 x Tak Fa 3)-B x Tak Fa 3 1,783 1,183 1,458 1,229 179 548
(Ki60 x Neid52006)-B x 1,443 1,010 1,231 1,108 248 771
Neid52006
9  (Ki60 x Nei532005)-B x 1,541 756 1,140 1,616 525 1,108
Nei532005
10 (Ki60 x Nei542013)-B x 1,731 502 828 1,956 1044 1,524
Nei542013
11 (CL-RCY015=(CML-285* 1,471 566 1,229 1,373 335 710

CL-00356)-B-1-1-B*9-B-B x
Nei452009)-B x Neid52009

12 (CL-RCY015=(CML-285* 1,431 669 1,144 1,645 831 1,143
CL-00356)-B-1-1-B*9-B-B x
Nei532005)-B x Nei532005

13 (CL-RCY031=(CL-02410*CML- 1,552 1,010 1,329 612 17 243
287)-B-9-1-1-2-B*7-B-B x Tak
Fa 3)-Bx Tak Fa 3

14 (CL-RCY031=(CL-02410*CML- 1,114 531 815 1,754 1062 1,423
287)-B-9-1-1-2-B*7-B-B x
Nei542013)-B x Nei542013
1,208 topcrosses hybrids 1,783 0 978 1,956 0 1,008
NS 3 (check) 450 1,518 1,132
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Table 3 Mean grain yield (kg rai"), anthesis silking interval (ASI), yield loss (%) and drought index (DI) of
late lines under well watered (WW) and water stress (WS) conditions at NSFCRC, 2021 D

Yield
ASI Yield
Lines WW WS DI
(WS) loss
Max Min Mean Max Min Mean

64selected lines 705 64 419 166 11 44 2 85 1.87
238 topcrosses 739 12 257 190 0 21 3 92 1.01
Tak Fa 1 - - 288 - - 16 2 95 0.67
Tak Fa 2 - - 114 - - 0 - 100 -
Tak Fa 3 - - 190 - - 6 100 -
Tak Fa 4 - - 387 - - 61 1 84 1.95
Tak Fa 5 - - 308 - - 56 0 82 2.26
Tak Fa 7 - - 629 - - 74 1 88 1.46
NS 1 - - 183 - - 6 - 97 0.42
CV(%) 39.0 143.6 54.98
LSD (0.05) 279 59 22

Table 4 Mean grain yield (kg rai') and some agronomic traits of late topcross hybrid at NSFCRC, 2021 R

Days to Height (cm) Shell Moist Yield Relative to
Pedigree flowering (days) (%) %) (kgrai’)  NS3 (%)
silk  Tass Plant Ear

93 selected hybrids

maximum 55 59 228 133 88.79 26.92 1355 186

minimum 50 50 160 101 75.20 20.19 990 136
255 hybrids

maximum 56 61 241 148 88.79 26.92 1355 186

minimum 49 50 147 97 68.99 19.59 259 36
Pa4546 52 57 213 112 84.70 26.98 1256 173
Pac789 53 52 211 114 84.39 26.40 815 112
NK6253 53 54 220 120 78.52 26.62 776 107
Suwan4452 51 54 220 134 79.74 29.40 1098 151
NS3 52 56 204 117 84.83 22.19 727 100
Exp. mean 53 53 205 118 81.53 22.39 922 127
CV(%) 1.50 1.60 4.10 4.70 3.70 2.80 13.80 .

LSD(0.05) 2 2 18 12 5.33 1.36 260 -
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msUsulelssrnsdnlnadesdndangdusuunuIsugdu

Reciprocal Recurrent Selection in Early Maturity Maize Population Improvement

g newma” Yy msaaani? viedld unsves? umsu auduns?
Suriphat Thaitad” Parinya Kansomjet? Thadsanee Budthong? Budsarin Imin?

Abstract

Improvement of early maturity maize population by reciprocal recurrent selection
method (RRS) aimed to improve two heterotic early maturity maize populations, NSEYP1(RRS)
and NSEYP2(RRS), to enhance their combining ability and drought tolerance for use as sources
of germplasm for the hybrid breeding program. Two maize populations were improved
simultaneously by reciprocal recurrent selection from 2016 to 2020. In 2021, both populations
were evaluated through various improved cycles, Cs to Cs. The study was conducted at the
Nakhon Sawan Field Crops Research Center. The findings revealed that the NSEYP1(RRS)
population had an average yield from Cs to Cg of 1,099 kg rai!, which was higher than the
NSEYP2(RRS) population (980 kg rai™), and the open pollinated variety Nakhon Sawan 1 (859
kg rai!). The yield increase rate of NSEYP1(RRS) was 6.81% per cycle. The cross between
NSEYP1(RRS)C4 and NSEYP2(RRS)C5 populations displayed high specific combining ability (SCA).
Suggesting that the inbred lines developed from NSEYP1(RRS)C4 and NSEYP2(RRS)C5 are
suitable for use as parental lines in breeding high yielding early hybrids.

Keywords: Maize, Population improvement, Reciprocal recurrent selection, Early maturity

unfnge

N15U5UUTIUTEINTWU UM UIBUASU (reciprocal recurrent selection; RRS) &3ngUsease
dleusuussuszrnstrilnadesdniengdu 2 Userins Alievinelsdasedu Ao NSEYP1(RRS) uas
NSEYP2(RRS) TWiilanssnugmsnauia wagyuuda ileldiduuvasiusnssudmiunsusulgeiug
Fnlnagnuan dudunsaeilosszningd 2559 -2563 Tull 2564 Useifiuusznnsseudnidensing
Fausseudaaeni 3 (C,) BesoufnLaani 6 (Cy) Y0991 9809UTLVINS ﬁ%ﬁumaﬁ@ué%’sﬁ%lﬁ'
UATANIIANANTANYINUIT U5z ns NSEYPL(RRS) Tnandniadsainynsesunisdniden 1,099
Alandusials gan71 Uszwns NSEYP2(RRS) (980 Alansusials) uaviudnauilaunsaissa 1 (859
Alansusiols) ddnsufiuturomandnionas 6.81 Aosounsdnien auansznintg NSEYPLRRS)C,
uag NSEYP2(RRS) Cs 7151A1an3 50U N1SHALLANIEEY (SCA) A uaneus widl wauldaan

sianeilauidy 01-08-59-01-02-00-01-59
HMagtuAde il suasavaununa sy " Field and Renewable Energy Crops Research Institute
?mugidefialsunsanssd * Naknon Sawan Field Crops Research Center
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[

NSEYP1(RRS)C4 4aiz NSEYP2(RRS) Cs winzdmsuiunlywaunduansiugwouwdlunisasianug
anHaNgFUNNaNEngS

o

Frdhdny: rlnadesdod N15USUUTIUsEIINg MsAnienLUUNEWIBUARU quﬁULﬁ'mg’u
A1

UsznsdrilnaiBesdnd NSEYP1(RRS) uas NSEYP2(RRS) iudnlnadesdniongdu anen
AuiAeiiony 95-100 3u lsumsimunlnequiidofivlsunsaissd Tnelqessunevdnifieiduumes
ftugnssilunisaseiugdrilnadosdeignuauenydu uwmemidunsfiesufulssssansiisadlsy
avanBuiituardlonadaidenaeiiusurianusssnsaes a’mwmiua&JLLavwwmwuﬁmﬂwmam
daignuay vilalaensusulseusennsuuumyuieuaau (Reciprocal Recurrent Selection, RRS) B
1A% nnsUSuUTesEmineUszvns (inter population improvement) TuwexfuassUszang Taei
Uszwnsviaosil heterotic pattern sineiu Sidlhveneriiefineudvesduiidesns snsedudade
YoIUTEYINT UarUTUUTaNTIOUEMISHANTENINUTEYINT MIAARENTYUIBUATU LUURALAIDY 1
ada (s)) nanfuimaaeuiiulsssnstanssdin dnsmedeuiugnitldainnisuandiusening
Usz91ns (Sprague wag Eberhart, 1977) ﬁf}ez’?)wmguﬁaulﬂLﬁaazammmﬁﬁuaﬁuﬁa ansvAUALRAY
HAKARYRIUTEYINT UTUUTIEUTTOUENITHANTENINUTEYINT Wagiaunaeiuguiluusagsoures
nsdadenanyszeinansaes il elfiduaeugweuslunisadetuggnaay (Hallauer uas
Miranda, 1981) #518uiian1snovaussenIsAndennyuisuaay 91wy 10 seuluusswing
Frlnadssdnd annsodiunandn 1.94 Weddud deseumsdnden ivaussougmanauiiluuas
AUITOUTNSNANRNIY Lazliuszansninlunisannisinau (Keeratmuakat uag Lamkey, 1993) Tu
Irlnadssdninuganssa 1 madmdenvyusunuunauiaies 1 afa (S, recurrent selection)
$1uau 11 50U dnsmevauedludnuusnandnlaoifiniu 14.74 Wesidud desounisdniden
(Aekatasanawan et al, 1996)

arufvilumsUsulgssning Jusgfuanuduwlsmaiugnssuiidey Snsmscienen
manssuiug (heritability) sunmesUssansitldlumsdnidenusazseu WesiGudvesiuidmionly
(selection intensity) wazaaarildlunisdndenusazsou (assvasey, 2547) M3USuUgeUsenslv
waRluszazULnansissrezen Taslanzet 19Bdnwasfiinsaeveameiugnssuivdeu unans
UszannsfiiiunsUsuleiugid (improved population) ansnsaviluldusslemilaenss Ao 16y
fugnsAlaviud Iiud Wusnauda uenandseldiduundsdmduiannaeiuguidmsuldluns
aaiuggnuaniitofuntsidely (nqug, 2555) Aaunuiseiliingussasdioufugadsswins
F1Tnadesdnd NSEYP1(RRS) uaz NSEYP2(RRS) dwiutfuundsiusnssulunsiamnsiuginlng
Aesdn fgnuanengduuarAnidondilnadssdn fanetusuiinyszannseans

guUnsaluazdsnIg
L4

aunsn
1. Uszmnnstmilnadesdniongeniwag Anauseninalssnnsisag seuraenisanLien
NSEYP1(RRS) wa NSEYP2(RRS) luseunisAniien Cs 64 G

2. Joiadl 15-15-15 uaz Jeiadl 46-0-0
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3. @13PUANTINYRENIITY Lavora1naos

4. fuAauYanandIKlaLile
Aty

Tuulaswaniusuazdnideniug dndmaass LUy Systematic arrangement wiasUszidiusa
NAH 1WHUNITNARDILUU Alpha lattice waz Randomized complete block design

aquan /s

ANSNRAUIUTZBINTTOUNISAALEDNNA 5

2559 (Wa9) 1 adeaneiugnaNdleativis (S1) vossewIns NSEYPL(RRS)CaF, waz NSEYP2(RRS)C4F, lne
Ugnuseansaz 100 ua3 Uae1d 5.0 AT vYNsARLianHaNRales 31U 500 Au/UseYNns
& A o A ° < v | < YA PRy I3
Wufedadeniln §1uau 250 Hn/Uszanns nsmnzwdn uduiaudnaeiug S, Mila eondu
2 du drunBafuduwdndises (remnant seed) 8ndumiladmiuasiagnuay topeross Tu
fodall

2559 (plu) : d319gnHau topcross tagUgnatewug S ¥0UsEYINT @18Wugay 1 wad 534 250 wad/
Usgwns wansenineanewus S, Audmeaeu Jaduaeius Sibulk vesUszvinsnssiu e
NSEYP1(RRS)Ce-S1 1@ amnaay NSEYP2(RRS)Ca-Sibulk Wz NSEYP2(RRS)Ce-S: 1 amaaey
NSEYP1(RRS)Cs-S1bulk

2560 (a) : UizLﬁumamﬁmqﬂmau topcross NSEYP1(RRS)Ca-S1 x NSEYP2(RRS)Ca-Sibulk e NSEYP2(RRS)Cs-
Sy x NSEYP1(RRS)Ca-Sibulk sasvistugmsnadou Wuggnuauunsansss 3 9aumsdu 200 gue/
g T 2 anw A anmnisliiainaue uaranmamiTlussroenaen 1UKUNIMIAAEILUY
10, 20 alpha lattice 311U 2 %1 Ugn 2 unv/uuasdes

2560 NENSIANETUS S, 9NWIAR remnant seed $117U 40 aeug/UszaIng Tignwan topross Tsf
(Fup) : HakAR Tluanudaaranmund thinkausdulsznnssoudndenivsl NSEYPIRRS)CSF,
wag NSEYP2(RRS)CsF+
vauziieiumeiug S fdadonly vnswaudueaiioaiaeiuguaudiostiians (S)
dmsunmsinnaneiuguy sely

2560 EELUEAIN NSEYPL(RRS)CsF; 10U NSEYP1(RRS)CsF> wae NSEYP2(RRS)CsF: L1 NSEYP2(RRS)CoF,
Waneew) :  Inemswanguaglulsvansidieniu
ANSNAILIUTEBINTTOUNISANLADNT 6

2561 (Wa) 1 @S NANNUGNANANDITINNTS (S1) VosUs8wINT NSEYPL(RRS)CSF, Wiy NSEYP2(RRS)CsF, Lae
Ugnuszwnsay 100 a3 UAIL1I 5.0 1UAT MN1SAREBNRANFAILEY 914U 500 Au/Useng
I3 a [ & o I3 v 1 I3 v ¢ Py &
WAuedadoniln 91uau 250 Hn/Usewng neinizwdn wausuanaeiug S; Nla sendu
2 dw dntafudumdnd13es (remnant seed) 8ndauniadmsuasiagnuay topeross Tugg
fald

2561 (plu) : a¥19gnwan topcross lagugnatewug S; veeUseIns argwugas 1 uad 534 250 way/
Usgwns wansenineanewus S, Audmaaeu Jaudumewus Sibulk vesUszvinsnssiu Ae
NSEYP1(RRS)Cs-S1 19 ammaau NSEYP2(RRS)Cs-Sibulk waz NSEYP2(RRS)Cs-S: lddamasaeu
NSEYP1(RRS)Cs-Sibulk

2562 (W&Y):  Usslfiunanan topcross TITNUEATINABY WUTQNANUATENTIA 3 TIUi9AU 210 Areu/ius
Tu 2 anwm Ao anmnslihadiaue uazanwumiilusyseanAoN THUKLNITNAABILUY
14, 15 alpha lattice 97U 2 % Ugn 2 unv/ulasees
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aquan /s
2562 HEANTINAIEIUS S1 9MNWAR remnant seed 913U 40 @eWuG/UsyyInT IgnWaw topcross
(AUR) - Tinandnd valuaninwdawazaninund drunansinduusevinssaunnidanlu

NSEYP1(RRS)CsF1 haig NSEYP2(RRS)CoF 1utustiieafiuaneiug Sy fdadenty vinsnausiies
iieasaneiusHaudletifaes (S dmfunmsimuaenugun aely

2563 V8N NSEYPLRRSICeF1 WU NSEYPL(RRS)CeF, etz NSEYP2(RRS)CeF1 LU NSEYP2(RRS)C4F1
(a9) : Tenswasgunglulssnnaifeniu
2563 (fw):  adepwansEnInUIEnInIusiarseureIIAnLEen NSEYPL(RRS) way NSEYPL(RRS) Tuseunis

Andan Cs 619 Co LABNauiug LUUNUA UNUATENI19na U (factorial cross) ¥a9Us¥INT
NSEYP1(RRS) C5-Cs ez NSEYP2(RRS) C5-Cs
Uszdiuauimtnveinisuiuledssens

2564 (W) 1 UszilumnuinmiiwesnisuuuselssnnsluseunisAmien Cs B4 seun1sAniden Cs way
AUTTOULNINANVDIUTEIINTVIEDS
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2561 D NSEYP1(RRS)C;sF, NSEYP2(RRS)C;F,

l 500 pt l . 500 pt
NSEYP1(RRS)Cs -S,; NSEYP2(RRS)C; -S;

200 x 200 \
2561 R Syremnant seed  Top cross Top cross S remnant seed
2562 D Topcross Yield Trial Topcross Yield Trial
200 (WW, WS) 200 (WW, WS)
Select 40 lines Select 40 lines
X Recombined
2562 R Sylines  NSEYPI(RRS)C,F, NSEYP2(RRS)CGF, S,-lines
|+ e
2563D  Sylines NSEYP1(RRS)CF, NSEYP2(RRS)CF, Si-lines
Inbred lines d““l"l’m“‘ Inbred lines der}opmenr
2563 R a$1uguansznaNSEYPL(RRS) 1iaz NSEYP2(RRS) TusouC, C;
2564 D Usziivnnunamivesmsisnlyalszans
2559 D NSEYP1(RRS)C,F, NSEYP2(RRS)C,F,
l <) 500 pt l ) 500 pt
200 NP99201(RRS)Cs-S, 200 NP99202(RRS)Cs -S,
2559 R S remnant seed  Top cross Top cross Siremnant seed
2560 D 200 Topcross Yield Trial 200 Topceross Yield Trial
(WW, WS) (WW, WS)
Select 40 lines Select 40 lines
(634) l Recombined
2560 ER  S;-lines NSEYP1(RRS)CsF, NSEYP2(RRS)CsF; S;-lines
! I# L
2560 LR Sy-lines NSEYP1(RRS)C;F, NSEYP2(RRS)CF, Sy-lines
Cd N,
Tabred lines d""“hp“" Inbred lines de\velopment

TunaunsUsulTeUsErInsdalnateedndangdu NSEYP1(RRS) wagNSEYP2(RRS)
TAgABN1IANRDNUUUNYUIABUFAY T81919U 2559-2564
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Y -1 174
nstuiindaya
wlasantwhiiunasENe

Y v A

- Jueanluy 50% Wudwiwiudwdiuvgndsiundududlnalnadiunuiuinesnin
LVUATINTIIYD9ITNUIUAUNINUA LU ageae

- Tugonaandiy 50% udtuiwiudaiudgnieiundiuiuduiiues miawesduiuiu
NevualukUaseaelUsuayoanas

- Frineseninengeenivunazergaenday (Anthesis Silking Interval, ASI) ANuIAINBY
Jusanluy - 91gJusanaendiig

- AgeRu Jnannlewsiunedeluss diavenendauns TrmhodusauRuns (@he 10 fu)

- anugeiin daanlausuiadevesiinuuan Tuhadusufiuns (ady 10 fu)
° Yy & o v o P 2 Y Y Al 1a Y A& A A °

- PUAUAUA VN TUTUAUNDUNUN N U AU RnEn duidulsansalikuasinany

- PIUIUAUAY TUTTWIUAUNLAUAULDI9NNBUIALAL 45 99F0

- TUIUAWIN WU UIUAUTA WU AT LTIAIIN RN ULEARIY
o 5 P a 1y ) :’1 P a | I

- ULt uNe dudnwiuiinraua i unelusiazwladg e

- Wesiwusinidy tuinuulnffawantssninasaieeasin danlllse/wuasinataisuny
o 6’5 A @ a =1 1 [~4 & @ I3
UIUENRUANLAUNEY D8 Ul osLEus

- yhwdnilndisiasdes Sudleduilandy
9; v [ :J’ 1 =1 1 I3 al [ ng o [~ a @ . .

- ndnudaialUatges dnuleldunlansy andumuiandunandniuan (grain yield)
N & cd ¢ 1 & A |
APNUTU 15 WWashTus Aanud 1 19

- 2IAUTENDUNANES LU IUIUHNFDAUY

- Wosiwusnzwne dadruiutdnudaseininidn Suiedulasidua

& < 2 o 9 o ' 2 o A e A ~ | &

- ANMUTULIAAYULLAULN G TRNNALBE19YBUUAATN NEINNZIINENAAULIA 87 duudledu

Wosidua

udasdanimwvinunlussezeannan

Suiindeyauisriuwasanwlihaiiae uaznfudu Ao
- vesly (leaf senescence) oiasuuy 1-10 TnefiasanBinaluwtsmennlaugutulse
Tuwanun Tae 1 = luweme 10% Weuiuluiomn 5 = Sluukene 500% Weutulutovun
10 = fluurteeviedy snmsliasuuwdle 2030 Tundsiueenmenddy (Banziger et al, 2000)
- Assuvedly (leaf rolling) Timzuwu 1-5 T 1 = Tuun@d 2 = lushudnides 3 = Tusiu
Ade3Uiad 4 = veuluihndenandly 5 = Tuveshuadeluney sihnnsliazuuuiile 2-4
é’ﬂmﬁwé’wq@ﬁﬂ (Banziger et al, 2000)

[y

- AUENULAY (Drought Index; DI) 1ay Fischer et al. (1983) AuI4IN
DI HandnvasiugluannYIn “ Handnden1snaaeduanmliiaiiaue

Handnvosiugluanmliinaineaue Handnden1snaaedluanInyIAL
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sTELIAIALEUNNT  faAu 2558-5ua1Au 2564

fa o A

aounAidunis AugITeNYlsuATAITIA

HaN1MAABILA IO

WaszvInssaunIsAntani 5

1) a$rednlnamenugnandaestaiivila (Sp) Tuuszvnssaumsdaidandl 4

aqude U 2559 afrstmlnnaneiug s; lulszuinsseunisdaidonil 4 NSEYP1(RRS)C.F,
uay NSEYP2(RRS)C4F, Tastgnuszannsvisans Ussynnsag 100 w0 8 5.0 s iedlnnoen
nen Andondudlnedfdnvarnsadiud udeuss livnda lidulsanisly imsuandaies
Usznsag 500 AU iAuABIRadonilnanduianysal lindy dnfinsifounivonudnnss
Uszansay 250 fn wdhnzimzdausniindeses ulssdneenidu 2 daw daunidafudy remnant
seed iivluripaduiimuaugumniuazaudu (feuduiiuflgumad 15 ssmueafea arwiy
dutnsng1 60 wWedldus) Bndrumiadmsuthanaiisgnnan topcross luggeu

2) #¥19gnHEN topcross YadENBWUS S; 3NTBUNMIAALERNT 4

99elu T 2559 a¥agawan topeross Inegnanesiug S; AfmAenliuszvnsay 250 & Tne
Ugnilndouna vidaniu Wednlnasennenvinisnausswitsaneiug S, fudmeaey Saduas
Wug Sibulk ¥03UTEYINTATITIY AD NSEYPL(RRS)C4-S; 18 mAaau NSEYP2(RRS)Cq-Sibulk hag
NSEYP2(RRS)C4-S; 14@amnaau NSEYP1(RRS)C,-S;bulk §adudsnsilélunisusuusaseuing
Uszvng laesinsvaaeugndildainnsaandimnsznineszeins Tnglduszansmssiutmdush
Neaey (Sprague wag Eberhart, 1977)

\Auienilngnuay topcross dnidoninifidnuazd Anwdaauysal lidulsavdeusasiae
I¢usernsay 200 guan numnziwdaainisnansiin Wldiainudaguauas 200-300 n¥u nieu
Ugnnaaeuuseliunanin uazanunuuaslugauas U 2560

3) UszliuANenImKaNEn LasANNULAIYIRNKNES topcross

gauda U 2560 Ussiiudnenmandngnuay topcross uaninwandeuliihaiiauenaon
9aUqn uagan muandennisuiauiluszeresnaenuiu 11iou wui1 gAL topcross U84
NSEYP1(RRS)Ce-S; x NSEYP2(RRS)C,-S1bulk Tuanmuandoslviasiiaue inandnsening 800-
1275 Alanfusisls TnefiAads 1,045 Alandusols daluanmuinirluszozeonnen Tnandn
591919 142-671 Alansusiels Tneilrade 386 Alanfusiols fiuesifusigyidonandnilensznuuds
s¥1319 30-85 Wadldus wagildvinuuds (D) sewing 0.40-1.90 (Table 1) Faen DI I indnennly
nanuudsvesiug Tnetaanmslinandsluanmuds Wisuifsuivanmitlddung 6 of dan
131 1 uansdsinlnaiugiudanumuuds memsetududi D fertiosndt 1 uansdadinlna
fustufienumuudaiosnin vieseuussioan1izuds (Fischer et al,1983)

daidon topcross filinandngdlurisansanimuandon S1uam 40 guau/Jseins Anduy
Wesidudvassiufidaidanty (selection intensity) 31uau 20 Wedidus 1ng 40 topcross fidaLdan
99 NSEYP1(RRS)Ca-S1 x NSEYP2(RRS)C4-S:bulk iinananluanmlifunasiiane szming 1,000-
1,275 Alansusialsls feade 1,103 Alansusels wavluan numinlutieeenaen sening 393-
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569 Alansusiols 15 danade 477 Alansusels desiwudandonaniniionsenuudeszning 45-66
wWasiduduaziafvinunassening 0.93-1.49 (Table 1)
d9Ug NWAN topcross Y84 NSEYP2(RRS)Ca-Sy x NSEYP1(RRS)Ce-S; bulk Tvinand nly
annnasulyinainaus sewing 730-1,396 dlansusals lnedlaede 1,095 dlansusals diulu
anmanilusrezaannen IANANANIENING 283-653 Nlansumels laedaade 463 Alansussls 4
s & & a a A Y ] s & Av Y '
Wesidungadonaninilonsenuiaesening 29-75 Weosldud uaslnvinuuaasening 0.60-1.68

faLdan NSEYP2(RRS)Ca-S1 x NSEYPL(RRS)Ce-S: bulk lifnananluaninnnstiinasiiase
sewing 1,027-1,348 Alandusiels fAeds 1,187 Alandusiols wazluanimnsvinilutiseanaen
¥4 466-649 Alanfusiels dAede 504 Alanfusiels Tefidudgaidonananiiionsenuuds
5¥1I19 47-65 Wesifusuasilmmyinuuassyning 0.82-1.25 (Table 1)

4) wauWaEWuS S, vasseunsRaEendl 4 Wuuszvinsseudnideni 5

gosiusly T 2560 9nHansUszifiugnuay topcross Tugguiaiiugn thivlflunsidenans
fiug S, lgnuau topcross & Sdnsammslinandagesluaninundouliiaiiane uazlu
anmnisviadilutisesnnen e DI ga Tagthanewug S; remnant seed Mifulufeaduiinauau

qmmﬁuazmmsﬁu $1uru 40 aneus/Uszng viimskaussiudnves S; AdaLden Tag balance
seeds 1UnlUUgnUszwnsag 100 w3 Feeenaenyiinsnausia (recombine) nelutszwins Wu
Usensseudnidentvd NSEYPL(RRS)CsF; wag NSEYP2(RRS)CsF

g uatedy J 2560 vereiud na1n NSEYPL(RRS)CsFy way NSEYP2(RRS)CsFy LU u
NSEYP1(RRS)CsF; wag NSEYP2(RRS)CsF, Tuvaugifieafiuaneiug S, fidedonts S1uau 40 anewug/
Usgwns thliannanesiug Tnensuandoaduaeiusuaniinesda 2 (S,) wazdasedlu auld

angRugWidmsUNIHLTUgI N InaEesdn dgnray
WAILIUIEYINTTOUNMIANLARNT 6
1) ad19dlweaewug S; TulszvinssaunisAaigani 5
gauad U 2561 as19a1eWug S, lulsev1nssaun1sAnLaenil 5 NSEYPL(RRS)CsF, wag

NSEYP2(RRS)CsF» Imaﬂqﬂﬂszmﬂsﬁaaaq Useunnsay 100 ka9 4038173 5.0 1was Wed1ilnnesn
fan AALADNAUTINAT HaNwusnIIdud wiwse Twndy luidulsanialu vinisnaudqes

Usgansay 500 AU tﬁuLﬁmﬁmﬁaﬂﬁ]ﬂf\nﬂé]’uﬁamyjzﬁ 149ndu Hnin151589L0790UUE AN
Uszangaz 250 n wanzimziannenidndaeee wuauaneanidu 2 @ druntadudu remnant

I 19 < A a & v 2 A & a a ~ X
seed wivlurisaduinaruauauniiuarANudu (euduiiuligamall 15 ssrnsalfed AUty
duiinsendn 60 wWesidud) Sndruniladmsuiiunasagnuauiuy topeross Tuggai

2) 65199NKEN topcross VBNHIBWUS S, Tusaunsanidenti 5

aauu U 2561 asgnras topcross tnguananeiug S, fidenty Ussvnsag 250 fn Im
Ugnilnsiauan waqmﬂuumamﬂwmaaﬂmm yhmswausgnieaneiug S, Aufmageunaaeu B
Juaneiug Sibulk Ysewinsnsesdy Aa NSEYPLRRS)Cs-S; Tddamaaau NSEYP2(RRS)Cs-S;bulk
way NSEYP2(RRS)Cs-S; Tddiamaaau NSEYP1(RRS)Cs-S;bulk nauuszunas 5-6 #n/aawug S; 1Ay

d' o A Aa o a a 3 v o1& = °
Lﬂﬁ’;ﬁﬂgﬂmam tOpCFOSS ﬂ@La@ﬂﬂﬂmNaﬂ‘Um%@ G\WL@Ja@ﬁﬂJyjim 13JLUUI§@W§@LL3J@QVH@78 Useunsay



102

200 guay nzwzmananianansiln nminuwdaguauay 200-500 nu wisuUannageuussiiu
HAKER uazANUnUnILaTtugauas U 2562

3) UszliuAnenmKanan LagAUNULAIURIRNNEY topcross

nauds 3 2562 Ussiliudngnmuandngnuas topcross Tuaninwandeslsinasiauonaen
qavan uazanmwndennsmaiiluszereonaenuiu 1 ey wui

ANHAL topcross 189 NSEYP1(RRS)Cs-S; x NSEYP2(RRS)Cs-S;bulk Tnandaluaninlsi
aviiane seming 828-1,358 Alandusels TneiiAads 1,078 Alantusels luanmuntlussezesn
non Winandnsewing 243-724 Alansusiels nefaads 522 Alan3usels fefldudgnydonanan
Slonszvuudasening 28-80 wWaedldud uasdiduiinuuds (DN) 531319 0.41-1.49 (Table 2)

dnndonaneus S, Mlinandngnuan topcross a9 luapsisaninuandey $1uIu 40 gues/
Uszans Aevduedifudvesdudidadants (selection intensity) S1uau 20 Wesidud Tae 40
topcross AARALEDN NSEYPL(RRS)Cs-S; x NSEYP2(RRS)Cs-S:bulk 1Wnandnluannliiiasiuaus
syming 1,001-1,358 Alansusiels @de 1,172 Alandusiols warluanmuinilurisesnsen sewing
521-724 Alanusiels 1de 605 Alansusiels dvawineseninetusenlvuuazinasig (AS) sewing
0-3 Ju uazilAfviinuwdasening 0.79-1.49 (Table 2)

d7Uq NHAY topcross U89 NSEYP2(RRS)Cs-Si x NSEYP1(RRS)Cs-S; bulk T nand nlu
anmuandenliiasiane sening 838-1,377 Alansusels lnedaads 1,001 Alansusels Tu
anantiluszereonnen Winandnsewing 370-807 Alansusiols lasiduade 463 Alanfusels &
Wedldudgny donandnilensynuudssening 27-68 Wesldud uasidvinuudsszming 0.61-1.39

faudon 40 topcross TlinanAnluan i aiaue swing 1,011-1,377 Alandusiels wde
1,165 Alantustels warluanmuniiluziseonnen sewing 565-807 Alandusiels 1de 652 Alansu
fals dYevnaseningiusenirunaznasfiigsening 0-4 Ju wazliAdvdnuulassening 0.88-1.39
(Table 2)

4) nansImaeWus S, vassaumsAatdenit 5 iuussvnssoudaidand 6

gediurly Y 2562 Mnran1sUszidiugnaas topeross Tuggudsitsiuan shivlflunisidenans
g S, Alwgnuau topeross  ddnaammslinandngavisluaninuindouliiaiiane uazlu

anmmsnaiilutiseanaen fid ASI toe uazdien DI g¢ Ingthanewus S; remnant seed fifulu
ﬁaqLﬁuﬁmmuqmmﬁuazmm%u I 40 @eNUG/UsyrIng YNIsHALTIWANTasERTUS S
fifiaidon Tay balance seeds thludgnuszannsas 100 ua WeoonnonsinisuausIa (recombine)
aelulszanns WWudszansseudmdoniva NSEYP1(RRS)CeF; waw NSEYP2(RRS)C4F:

ouds U 2563 ve181uEA1N NSEYP1(RRS)CF: Waw NSEYP2(RRS)CeF: 10U SEYPL(RRS)CeF,
uay NSEYP2(RRS)C4F, Tuvaizifeaduanesiug s, Admdenld s1uiu 40 anesiug/Uszang 1lu
Wannaeug Inemswaudtondumeiuguandaesdaf 2 (S) wazdadenld auldaeiusus
dusumaiantusinnlnadosdaigneue
Usziuanuinmtinvasnsuiulsadseenns

Ussdiunnuinmiivessesnsdiilnadssdaiorsdu NSEYPLRRS) uaz NSEYP2(RRS)

lusounisAmden C; esaunsdniion Cs anviiunislugauds U 2564 wuin Usewns NSEYPL(RRS)
T G5 Ca G5 uag Cs Winandn 996 1,035 1,175 uaz 1,189 Alansusals muddu Inenandniions
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Jdutuforay 6.81 sosounisdnidon TuutassevvesnmsdndenlandnAndusosay 109-130 e
Wisuisuiuiuguaudagnssn 5 (917 Alanfusiols) wagdosay 116-138 \flewTouifisuiuiug
naudnuasanssd 1 (859 Alansusels) uenainil NSEYPI(RRS) Ssliinandniadsainynsoums
Amdan 1,099 Alansusiols g9n31 NSEYP2(RRS) ﬁiﬁwaw?ﬁma?ﬂ'amﬂnﬂiaumiﬁ’mLﬁaﬂ 980 Alansy
siols faifu NSEYP1(RRS) luseumsdmien Cswaw Cs fmluussmnsiifidneninlunislvinandngs
anmsatluliusslendld Ao Tduiugnamda dmsunsdaasalufiuiithmnenuingussasd
nslduselevd
Usyu1n3 NSEYP2(RRS) Tu G5 G4 Cs uay G Winandn 992 958 998 uag 972 Alaniusie

13 muddu nerandnddnsiintuiosar -0.19 sosounisdnden luuazsouvesnisdnidonisiua
wanAndusesas 104-109 WloiSeuiisuiuiusnaudngassu 5 (917 Alanfusdels) uazdevay
111-116 WowFeuilsuiuiuguandaunsanssd 1 (859 Alansusels) (Figure. 1)

INHANIINAFBUANTTOULNITHAN IAUNITHANKVUNUTUMUATENINNAY (factorial cross)
v89U5891n5 NSEYPL(RRS) C5-Cs Wz NSEYP2(RRS) C5-Cs WU ANGNTEWING NSEYPL(RRS)Cq Uate
NSEYP2(RRS)Cs fififnanssnugnisnasianizgs (SCA) Ao 137.319 fauanewusuiiwamnldan
Ussmnsiisans tngdmiuiunlywaunduameiugreusilunsaaiusgnuaengduiling
Winga dalU (Table 3)
NSWAILEEWNUGUA

MnNMsUsUUTIUsznstnTnadesdn fongduuuunyuieuadu vasUsssng NSEYPLRRS)
uay NSEYP2(RRS) Auilunisdaund 2549 — 2564 uonainUiuusssandalifuduluusazsauues
msdadennelulsazysransiond Sanmswannaeiugifleaisamefusuiannusazszang
Tuusiazseuvesnisfndon dmsunsiamnaneius Taeisuhmsuaudioaiioadsaeiusust an
Pnlnaaeiuguaniuesiafindsifaidenainusyains NSEYPL(RRS) uag NSEYP2(RRS) luusiaz
seunsAnidonuariauiseidosauldtnlnameiusuy wazaeiusnauiostisingg Jagdu
faneuguiniunisdmdonuaglfifunondiugdninad ssdaignaaululasinisusuugeiug
ndszrnsis 2 luseunisdmdent 1 (Cy) S1uau 31 anewug Tagldannysseng NSEYPIRRSC,
U3 19 agWug waz NSEYP2(RRS)C; 9113 12 aneiiug wazdadlaneiugeyseninsnisiamunly
Fumpumsdnidon msusudiu wagnsnaniiesdaingg 275 arewus (Table 4) Ssaosituguri/ane
el dmsuldlulasimausulssiugdninadesdng itoldiuunasiugnssuuasimuniug
Fnlnadeadnignuausioly

A7UNAN1INARRILATRLEUBLY
Use1ns NSEYP1(RRS) TuseuAntaan Cs Cq Cs hay Cq bANANAS 996 1,035 1,175 wag

1,189 Alanfusiols muddu lnenandaidnsifintiuiosay 6.81 dosounsdaiden Andudesas
109-130 1 orFsuiitsufusiugsnasnagnssa 5 (917 Alansunols) uaziovar 116-138 Lile
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Table 1  Mean grain yield of topcross NSEYP1(RRS)Cq and NSEYP2(RRS)Cq under water stressed (WS) and
well-watered conditions (WW), yield loss (%), and drought Index (DI) in the 2017 dry season.
Grain yield (kg rai™) Yield loss (%)
Topcross WW WS DI
Min. Max. Mean Min. Max. Mean

NSEYP1(RRS)Ca-S1 x NSEYP2(RRS)Ca-Sibulk
200 topcross 800 1,275 1,045 142 671 386 30-85 0.40-1.90
40 selected lines 1,000 1,275 1,103 393 569 arr 45-66 0.93-1.49
LSD (0.05) - - 199 - - 171 -
CV. (%) - - 9.63 - - 22.45 -

NSEYP2(RRS)Ca-S1 x NSEYP1(RRS)Cs-S1 bulk
200 topcross 730 1,396 1,095 283 653 463 29-75 0.60-1.68
40 selected lines 1,027 1,348 1,187 466 649 544 47-65 0.82-1.25
LSD (0.05) - - ns - - 148 -
CV. (%) - - 4.36 - - 16.2 -

Table 2 Mean grain yield of topcross NSEYP1(RRS)Cs and NSEYP2(RRS)Cs under water stressed (WS) and
well-watered conditions (WW), yield loss (%), Anthesis - Silking Interval (ASI), and drought Index

(DI) in the 2019 dry season.

Grain yield kg rai’)

Yield loss ASI
Topcross WW WS DI
(%) (day)
Min.  Max. Mean Min. Max. Mean
NSEYP1(RRS)Cs-S1 x NSEYP2(RRS)Cs-S1bulk
200 topcross 828 1,358 1,078 243 724 522 28-80 0-5 0.41-1.49
40 selected lines 1,001 1,358 1,172 521 724 605 28-62 0-3 0.79-1.49
LSD (0.05) - - 252 - - 188 -
CV. (%) - - 11.86 - - 18.26 36.21 -
NSEYP2(RRS)Cs-S1 x NSEYP1(RRS)Cs-S1 bulk
200 topcross 838 1,377 1,091 370 807 436 27-68 0-4 061-1.39
40 selected lines 1,011 1,377 1,165 565 807 652 27-54 0-4 0.88-1.39
LSD (0.05) - - 172 - - 182 2 -
C.V. (%) - - 7.97 - - 16.15 40.26 -
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and NSEYP2(RRS) C5 to Cgat NSFCRC in the 2021 dry season.

Table 3 Estimates of general combining ability (GCA) and specific combining ability (SCA) effects for grain yield
of 2 maize populations NSEYP1(RRS) Cs to Cs and NSEYP2(RRS) Cs to Cg

Population NSEYP2(RRS)
Cs Cq Cs Cs GCA
- Cs -81.271* 18.643 19.085 43.542 14.101
é Ca 9.074 -70.742 137.319** -75.651* -25.797
g Cs 68.581 37.824 -106.995** 0.591 -14.936
§ Cs 3.616 14.275 -49.409 31.519 26.632
GCA -23.245 17.054 6.792 -0.601
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Table 4 Number of Inbred/lines from each cycle of improved populations NSEYP1(RRS) and NSEYP2(RRS)

improved number of |
Inbred/ Inbred/lines
populations )
lines

NSEYP1(RRS)

NSEYP1(RRS)Cy 19 Inbred: Nei541001 Nei541002 Nei541003 Nei541004
Nei541005 Nei541006 Nei541007 Nei541008 Nei541009
Nei541010 Nei541011 Nei541012 Nei541013 Nei541014
Nei541015 Nei541016 Nei541017 Nei541018 Nei541019

NSEYP1(RRS)C. 2 Ssline

NSEYP1(RRS)C3 64 Srline

NSEYP1(RRS)Cq a5 Saline

NSEYP1(RRS)Cs 54 Ssline

NSEYP2(RRS)

NSEYP2(RRS)C: 12 Inbred: Nei541020 Nei541021 Nei541022 Nei541023
Nei541024 Nei541025 Nei541026 Nei541027 Nei541028
Nei541029 Nei541030 Nei541031

NSEYP2(RRS)C, 3 Sgline

NSEYP2(RRS)C3 33 Srline

NSEYP2(RRS)Cq 31 Sa line

NSEYP2(RRS)Cs a3 Sz line

Total 306
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mMsUFulssiugdlnai s dgnuaND g AU ONANAAE WAL
Early maturity Hybrid Maize Breeding for High Yield and Drought Tolerance

g3l lnewne” Yy nsauani? viedd unsves? umsu auduns?
Suriphat Thaitad” Parinya Kansomjet? Thadsanee Budthong? Budsarin Imin?

Abstract

Improvement of early-maturity varieties, harvestable at 95-100 days, conducted during
2016-2021, aims to enhance productivity and drought tolerance of early maturity hybrid maize
varieties. The evaluation of yield potential and drought tolerance was carried out. The research
involved 218 hybrids and 190 inbreds of early maturity maize. As a result of the selection
process, 18 early maturity hybrids were selected, demonstrating both high yield potential and
favorable agricultural traits. Among these, the hybrid NSX151008 stood out with a high yield
of 1,147 kg rai”’. Notably, it exhibited drought tolerance during the flowering stage, resulting in
an average yield of 616 kg rai*with 47% yield loss due to drought stress. It had a high drought
index of 1.37. Additionally, 16 early maturity inbreds with high productivity, drought tolerance,
and good combining ability were selected. The promising early maturity and drought tolerant
hybrid will be imported for further evaluation in the breeding program through various stages,
including preliminary trials, standard trials, regional trials, and farm trials. The elite inbreds
with drought tolerance and good agricultural traits will be utilized for the benefit of future

maize breeding programs.

Keywords: Hybrid maize breeding, High yield, Drought tolerance, Early maturity
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lasannsnisusulsaiugsaly (Table 1)
U 2560 gauas

Usziunandnuazdnoninanumuudaesdninaidssdnignuanoigdu S1uau 56 sug
Ugnnnaeu Tu 2 anmwandeu Ao anmmsliihahiausuazaninnsminlusseroonmenuiu
1 ifou wuidmilneissdn fgnuanvia 56 ug Winandnszring 803-1342 Alansusiels ludidralng
fiuslalnanamnnnitiugnsiaaouunsassd 3 (1,282 Alanfusels) AAszsuiteddty 0.05 dwlu
anmiaiilussezoonaon wuindnlnadssdnignuania 56 Wug Winandnszning 111-641
Alansudals SnTnadssdnignuay 10 wus Iinandngenitiudunsaissd 3 (324 Alansusiols)
Tnglinandnsziing 456-641 Alandusels WeRinsauedduinsgyidonandnideliiuanzuds
Preonaeniieuiisuiuamanmlihaiiaue nuiwusfinaaeufinsgapdeononin sewinedes
A 41.42-90.42 uazdlfvinuudaszning 0.33-1.99 luvaeditusunsanssd 3 quidenandniosay
74.72 uazdlauinuude 0.86 laganas (Nei 452019 x Nei 452031)-B-B-B-B-1-B x Tak Fa 1 {13
g denandntioniian fevay 41.42 uasidvinuudsgean 1.99 (Table 2)

U 2561 gauas

UsgiliunandnuazAnenInanunuudswesdnilnadesdnily 2 anmuinaey fie aniwnisti
WAl Lalakazan NI sININtusTEERaNANUIY 1 Hou 31U 2 %49
yai 1 Inlnadesdnignuauengduiugamay 91y 60 s wuiluanmbihadaue T

NaRARTENINe 1,315-1,738 Alansusels dawluanmuimiiluszezeonivy Winandnsewing 516-
1,192 Alansusiols fiesifudnisgadonandnileldfuannizudswaseonnen Jeeas 20-62 uaxil
Friinuudsseving 0.64-127 (Table 3) awnsadadondvilnaissdn fgnuaengdufisidneaimnis
Tinandngaisluanmundeslvihainaneuazannuminlussoroonnen S1uau 30 fiug Jeius
mmuﬁ]vmuﬂﬂﬂiumuimumaumENﬂ’mJiUUNWUﬁmﬂU

yail 2 drilnadssdaiaeiusuiornduiug oy s1uau 40 Wug wudn Tuanwlid

astuane Winandnsewing 232-839 Alansusiels Tuanmanmblussozeonlv Winandnsewing
8-575 Alan3usiels Wesldusnsgadenandnilelfisuannzudsisesnaon sywineiosas 9-98 uas
fvinuudasewing 0.05-2.51 (Table 4) d1lnmdssdafaeiusuiongduiitdnonmnisliuanan
guidluanmwndouunfuazaninuds enfidu [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-145-3-2-1-BB
x Neid52026)]-F2-BBB-5-B-B, Nei542016, [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-125-3-1-1-BB x
Neid52026]-F2-B-B-B-3-3-B-B-B, Nei542023, [Neid52016-2 x Neid52026]-F2-B-B-B-8-1-B-B-B,
[Neid52025 x Neid52026]-F2-B-B-B-5-1-B-B-B, [(DTPWC9-F115-1-4-1-1-B-B x LPSC7-F64-2-6-2-1-
B-B) // (POB.33c3-115-4-2-6-BBBBBBBBxP591C4 F98-1-2-1-B-B-B) x Pac 220 F2]-B-B-B-B-B-B
Dudiu
U 2562 gauds

Ussidunandauazdnninanumuudsesdinadssdanignaavengdu Tu 2 anm fe
anmmsliaiiae uazanmmseiluszezeennonuiu 1 ey 1w 50 g wuiidnlne
Aeadorignuaulinandnluanmeiniiluszereonnansewing 285-808 Alanfusels fidlwaides
dndgnuay 13 Wug Wnandaliuana1ainiugunsaissd 5 (857 Alansusiols) ) druluanin
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U (3 1

nslasiane Wnandnsening 1,063-1,412 Alansusels %ﬂaimegsJﬂamqﬂmammuimyj 1
wanAnlaiuanesanusuAsEnsIA 5 (1,315 Alansusiels) Tnefivesifudgy denananilenseny
uaseninedeuay 32-77 uasddvilnunassening 0.47-1.39 laeiug NSX151028 daduiugnuuds
Tnandsluanimuaiiluszeyesnnen 808 Alandurels luanwnnsliinasinaue 1,351 Alansy
sols Adwdnuuds 1.22 uasdlefifudagdonandndonsznuuds 40 % uenaini Sedlug
NSX151030 Wwag NSX151029 Mlvinanangdluaniwun fo 1,388 wag 1,382 Alansusiols awandu
uazanIwLds Ae 788 uaz 761 Alandusiols audiiu Anduesidudigy denananiensenuuds
43 uag 45 % Aua19u (Table 5)

U 2563 gauas

ULl UNANAR AL ANYNTNANUNULAIVDIT N INALFEIER LU 2 ANNLINADY AB @NINANT
Thadiadeuazanmmsvindiluszeresnaonuiy 1 ey 31U3U 2 940
YA 1 dalwafesdaignaaudinu 91uiu 22 fiug wudn lukdasanmuinuilussezesn

aen Wawnsaiuieanands Wesndameggiow viliiugnageuniuania1n1siieninnisvn
U7 vinduneunisesntuy dwalvigaiugiveaeu lidnsieiln senluy Tuanmiliadaue Wug
anwan Tinandnsening 988-1,418 Alansusials Anluiosay 88-126 uay 66-95 wlewSeuiiiauiu
WUGATIVADUUATAIIIA 3 LAZUATAITIA 5 Auanu wazAniludosay 88-126 WawSsuiiudiu
Wugn13AnegdU CP 301 (Table 6)
d' v d’j v ¢ v 6 4 :j o v 6 ! go’
yai 2 Prlwadesdndaneiuguil 91gdu 3119 40 ateius wull lunlasaninuiauity

szezoaneen lamsauiemandn WewnifangggSeu ibiiudnageuniuaniennisiiednin
M3V inaunsunseentuy dwaligaiuiinaaeu luiimseiain eanl Tuanmlnhadwaue
IikanansEning 104-709 Alansusels fe1gTuesnluy uagaondafsening 54-65 uag 53-59 Ju
AINENTU ANUTUVUZIAUAEITENING 11.80-33.06 Wesidus Tuvasfianeiuguiiongdunind 7 3
Y v v A 1Y) o o & I3 a a

91giusanlvy sannendinlade 58 Way 57 U MNEIAU agANNT UM UNgRdY 24.62
Wasidud wusunuiinidsannnisindatiestiuninnawiieweln s1uiuuin WukaananIneIna

v a S a & ¢ & ¢ = a % =~ v f & ¢
wiargumgiigeseninsianeneenin Anduesidudinideinie ooz 35.7 dnalviluesidud
NEWNY LaTNaNARWAAsT (Table 7)
U 2564 gaLAY

U

Useidiudneninmslinandnuazanunuudsvestrlnadssdifusgnuanoigdu sugiieu
1w 40 Wug Tuannslithaiiaue wazanmnmsunntiluszezeanaen wuhdminadesdn
gnwaulinandnluanimuadiluszezesnaon seuring 100-532 Alandusiels wde 303 Alansustels
druluannnnsliinasiiaue Tnananseming 1,235-1,687 Alansusiols waw 1,390 Alandusiels
Gé’h’ﬂwmL?ﬁymé’miqﬂmamﬁmaauﬁLU@%L%uﬁqﬁgLﬁaNamﬁmﬁamwuLLﬁq s¥nIiovar 64-93 uagil
Ffimuudasening 0.33-1.63 Tnewusgnuanoigdufidu NSX171010, NSX171003, Neid11014xNei
582062, Nei502021xNei582056, NSX171001 wag NSX171009 darfiuiusididnanmmuuds Tngls
wawdaluanmanunlussezoonaen sening 428-532 Alandusiels Tuanmnnslfiadiane
eI 1,332-1,499 Alansusials dawdnuudegs 1.48-1.63 ﬁLﬂ@%L%uﬁq@LﬁsmamﬁmLﬁ'aﬂizmué’q
64-68 Wosidust WusnrmaeuuAsanssd 5 Tnandsluanmuathluszezeennen 474 Alansusie
15 luanmnistidnadiaue 1,687 Alansusiols ddvinuuds 1.29 oS dudgadonania
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Flensenuuds 72 wWesiiud Wugmsanaeunisdn cP301 Tinandaluaninuiaunluszezeanaen
101 Alansusels Tuanmnslihasiaue 1,405 Alandusiold Sduiinuuds 0.33 Suedidudgade
NANANISIENTENUUA 93 Wedldud (Table 8)
U 2559-2564

nuansRLiuny 6 9 faurd 2559-2564 S mlnaissdn fgnuavengdudngnisusaidu
FnonmnslinanBauazauuLdI T sA Y 218 fWug uazanestusul 190 anewus (Table 9)
wuin fuggnuanotgdu NSX151008 ddnaamanunuuds Inglinandaluanmuailuszezeen
non 616 Alanfusiols (eAsanuuasUsifiumuvunda 2 ulas Tl 2560 wag 2562) Tuaniwnis
Tohiashiaue 1,147 Alandudeld dfuivnuudegs 137 wesifudaadenandnifiensenuudadon
ag 47 uenanildiusgnuanotsduiinunisdadendiuiu 17 wug IdRedosiaiuignuaiy
NSX171001-NSX171017 (Table 10) %aﬁuﬁaﬂmaumé’]ﬁmumsﬂivLﬁuﬁﬂamwsumﬂ’uﬁ‘uavmm
nuuds daduitusgnuanfiduiisinislinandngs Tdnvaennsinunsi uazmuuds Fsazgnindi
‘UswLuuﬂﬂamwsuaﬂwuﬁiuLmaqﬂaﬂwmwamwwu pudumaumsugaiusfunisieudey
Howtu masSeuiisuunsgu mswtsufisulufeddy wesnswisudieiulsnsmens ads

uenndl liiandrlnaissdnimeiuiuiiongdu 16 meiug Akunsussdudnenin
vosusuazeunuuds Iiksdeswaaeiusuidu Nei602028 - Nei602043 (Table 11) sanosiug
wivand fidnenmlunismuniunds T8nvaenieansinensi weslanssaugnisuangs deagld
iluldusslomilulassmsuiulseiugininaiesdn el

agﬂwams‘maaeLtaz%'al,auauux
Gl
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U 2559-2564 ﬁsi’hﬂ‘wmLgaaﬁmiaﬂmamawaguLsﬁwdmsﬂszLﬁuﬁ'ﬂamwmﬂﬁwawﬁmaxmm
NULAS Immﬂuwuﬁaﬂmamw 218 Wug uazanuWuguy 190 anewus

wuﬁaﬂmammaau NSX 151008 fidnanmanunuunds Insliuandsluanimeininlusses
ganaen 616 Alandusels Tuanwnisliiainaue 1,147 Alandusiols & faydnuuasgs 1.37 4
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f @ I3 = a A Y v [ v caa o [y v § & [
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AunuLas lesdeswaiuggnuaudu NSX171001-NSX171017 Fewuganuanwiani dndumiug
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Y
T1lnadesdniateiuduiongdu 16 aewug langeswaaieiuguriluy Nei602028 -
Nei602043 Faangiugurivani ddngna1nlun1snumunas T80 waen1ansinuash waslaussouy
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NSX151008 fifimdants linandngs ddnwaen19nIsinensh wasnuuds Feasgniud1useiiu

a

Anunmvasiugluwnaslgniininewinedu audunaunsusulTaiugawusnsiussuiisuia sy
nswSeumieunasgIn MswWseuiieuluviesdu wazmsidssuiieululsinunsns auddu



116

o =

2) angiuguiniifngn1mlun1smuuds Tanwaen1nIsinense wazlaussaugnIsHauss
Jadudenugnssunddnenings dwsuihlUldusslemilulasinisuuugaiugdninadesdnd wu
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Table 1  Important agronomic of early inbred line under well-watered condition (WW) compared with
water stress condition (WS) at NSFCRC in the in the 2016 dry season.

ot Well watered (WW) Water stress (WS)
Max Min Mean Max Min Mean
Grain yield (kg rai™) 499 38 205 236 3 105
Silking date (day) 70 56 62 70 55 61
Anthesis date (day) 68 55 61 69 55 60
ASI (day) 5 -3 1 6 -2 1
Number of ears per plant 1.5 0.2 0.9 1.3 0.1 0.8
Rotten ear (%) 97 0.2 43.9 98.2 9 19.3
Drought index - - - 1.55 0.08 0.08
Yield loss (%) - - - 95 10 50.6
Outstanding inbred
Nei541018
Grain yield (kg rai™") - - 302 - - 235
Drought index - - - - - 1.33
Neid11009
Grain yield (kg rai™) - - 256 - - 221
Drought index - - - - - 1.48
Tak Fa 1 (Check)
Grain yield (kg rai™) - - 315 - - 199

Drought index - - - - - 1.08
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Table 2 Mean grain yield of early hybrids maize under water stressed (WS) and well-watered conditions
(WW), % vyield loss and drought Index (DI) in the 2017 dry season.
Entry Pedigree Grain yield (kg rai™) % Yield o
WS WW  mean loss
1 Nei542014 x Neid52009 442 1,068 755 58.56 1.41
2 Nei542013 x Neid52009 263 1,212 738 78.33 0.74
3 Pac984-B-B-B-1-B-B-B x Neid62013 352 1,219 785 71.08 0.98
4 Pac105-B-B-B-2-B-B-B x Neid62013 172 1,240 706 86.13 0.47
5 NK46-B-B-B-3-B-B-B x Tak Fal a4 1,298 886 63.52 1.24
6 NK48-B-B-B-2-B-B-B x Neid52009 437 1,135 786 61.46 1.31
7 KS24(S)C2-329-B-B-1-B-B-B x Neid62013 348 1,149 748 69.73 1.03
8 KS23(S)C4-341-B-B-1-B-B-B x Neid62013 300 1,207 754 75.12 0.85
SW5(S)C5-F2-302-B-B-1-B-B-B x Neid62013 276 1,104 690 75.00 0.85
10 KS24(S)C2-286-B-B-1-B-B-B x Tak Fal 117 1,220 668 90.42 0.33
1 (Nei 9202(T) x CML 154) x CML 154-F2-52-B-
B-B-Bx Tak Fa 1 387 1,064 125 63.61 1.24
12 Nei542002 x Neid62013 456 1,109 783 58.85 1.40
13 (Nei9202(T) x CML 154) x CML 154-F2-S2-B-B-
B-B x Neid62013 255 1,182 718 78.44 0.73
14 Pop.147-137-1-B-B-B-B-B-B-B-B-B-B x 240 1,284 762 81.32 0.64
15 (Nei 9202(T) x CML 141) x CML 141-F2-52-B-
B-B-Bx Tak Fa 1 339 1,203 771 71.85 0.96
16 KS23(S)C5-4-B-B-B-B-B x Neid52009 273 1,236 755 77.88 0.75
17 KS23(S)C5-32-B-B-B-B-B x Neid62013 342 1,238 790 72.34 0.94
18 CML429 / EY-DMR-G-C5-52-B-B-3-1-B-B-B-B-B-
B-B-B-B-B x Nei452009 440 1,042 741 57.76 1.44
19 P390Am/CML c4 F230-B-2-1-2-3-B-B-B-B-B-B-
B x Nei 452009 216 841 528 74.28 0.88
20 KS23(S)C5-29-B-B-B-B-B x Tak Fal 228 1,163 696 80.36 0.67
21 KS28(S)C1-F2-148-B-B-1-B-B-B x Tak Fal 336 1,291 814 73.96 0.89
2 P84c3BcxLine recycle LLTpreAsiaxMIRT F57-
1-2-1-3-B-B-B-B-B-B-B-B  x Nei 452009 370 968 669 61.78 1.30
23 NSEYP1(RRS)C1F2-52-2-2-B-B-B-B-B x 212 1,241 127 82.90 0.58
24 NSEYP1(RRS)C1F2-35-5-2-B-B-B-B-B x 159 1,031 595 84.55 0.53
25 NSEYP2(RRS)C1F2-96-1-1-B-B-B-B-B x 344 1,006 675 65.78 1.16
26 NSEYP2(RRS)C1F2-111-2-2-B-B-B-B-B x 388 973 681 60.10 1.36
27 NSEYP1(RRS)C1F2-57-1-2-B-B-B-B-B x 252 1,124 688 77.59 0.76
28 NSEYP2(RRS)C1F2-88-5-1-B-B-B-B-B x 254 855 554 70.32 1.01
29 NSEYP1(RRS)C1F2-25-4-1-B-B-B-B-B x 485 1,036 761 53.20 1.59
30 NSEYP1(RRS)C1F2-25-3-3-B-B-B-B-B x 329 1,199 764 72.56 0.93
31 NSEYP2(RRS)C1F2-26-4-1-B-B-B-B-B x 300 1,036 668 71.07 0.98
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Grain yield (kg rai™)

% Yield

Entry Pedigree DI
WS WW  mean loss
32 (Neid52019 x Neid52029)-B-B-B-B-1-B x 356 1,170 763 69.63 1.03
33 (Neid52019 x Nei452031)-B-B-B-B-1-B x TF1 641 1,094 867 41.42 1.99
34 (Neid52019 x Neid52031)-B-B-B-B-1-B x 240 803 521 70.17 1.01
35 (Neid52019 x Neid52031)-B-B-B-B-1-B x 484 1,038 761 53.38 1.59
36 (Neid52019 x Neid52031)-B-B-B-B-2-B x 323 934 629 65.40 1.18
37 (Neid52019 x Neid52031)-B-B-B-B-3-B x 337 1,127 732 70.08 1.02
38 (Neid52026 x Neid52029)-B-B-B-B-1-B x 406 1,169 788 65.26 1.18
39 (Neid52026 x Neid52029)-B-B-B-B-2-B x
Neid62013 499 1,218 859 58.98 1.40
40 (Neid52026 x Neid52029)-B-B-B-B-3-B x TF1 620 1,326 973 53.25 1.59
a1 (Neid52026 x Neid52029)-B-B-B-B-3-B x
Neid62013 459 1,140 799 59.73 1.37
- (Neid52029 x Neid52030)-B-B-B-B-3-B x
Neid62013 251 1,031 641 75.69 0.83
03 (Neid52029 x Neid52031)-B-B-B-B-1-B x
Neid62013 369 969 669 61.94 1.29
a (Neid52029 x Neid52031)-B-B-B-B-2-B x
Neid62013 329 1,009 669 67.36 1.11
45 (Neid52030 x Neid52031)-B-B-B-B-1-B x TF3 239 1,012 625 76.42 0.80
46 KS27(S)C3-3-B-B-B-B-B-1 x Tak Fal 196 1,025 610 80.88 0.65
a7 KS27(S)C3-3-B-B-B-B-B-1 x Tak Fa3 111 1,053 582 89.47 0.36
48 KS27(S)C3-44-B-B-B-B-B-5 x Tak Fal 391 1,011 701 61.27 1.32
49 KS27(S)C3-64-B-B-B-B-B-9 x Tak Fal 242 1,174 708 79.38 0.70
50 KS27(S)C3-87-B-B-B-B-B-14 x Tak Fal 155 1,055 605 85.35 0.50
51 KS27(S)C3-91-B-B-B-B-B-16 x Tak Fa3 163 1,342 752 87.84 0.41
52 KS27(S)C3-92-B-B-B-B-B-17 x Nei 462013 194 1,025 610 81.11 0.64
53 CP 301 225 1,188 707 81.02 0.65
54 NSX042022 488 1,236 862 60.53 1.34
55 NSX052014 543 1,097 820 50.46 1.69
56 NS 3 (Check) 324 1,282 803 74.72 0.86
Exp. Mean 328 1,116 722 70.60 1.00
CV (%) 18.18 11..06 - - -
LSD (0.05) 120 249 - - -
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Table 3 Mean grain yield of early hybrids maize under water stressed (WS) and well-watered conditions
(WW), % yield loss and drought Index (DI) in the 2018 dry season. (set 1)
Grain yield (kg rai) % Yield
Entry Pedigree DI
WS WW mean loss
1 Neid52025 x Neid62013 818 1,363 1,091 40 1.01
2 Neid92007 x Neid62013 817 1,502 1,160 a6 0.91
3 Nei532003 x Neid62013 946 1,438 1,192 34 1.10
a (Neid52010 x Neid52019)-B-B-B-B-2-B x Neid62013 741 1,322 1,032 a4 0.94
5 (Neid52017 x Neid52026)-B-B-B-B-1-B x Neid62013 745 1,333 1,039 a4 0.94
6 (Neid52017 x Neid52026)-B-B-B-B-2-B x Tak Fal 916 1,452 1,184 37 1.06
7 (Neid52017 x Neid52026)-B-B-B-B-2-B x Neid62013 77 1,315 1,046 41 0.99
8 (Neid52017 x Neid52031)-B-B-B-B-1-B x Neid62013 609 1,347 978 55 0.76
9 (Neid52019 x Neid52026)-B-B-B-B-3-B x Neid62013 932 1,414 1,173 34 1.10
10 [Neid52006 x Nei9202(T)]-F1-BBB-3-B-B-B x 1,033 1,586 1,309 35 1.09
11 [Neid52006 x Nei9202(T)]-F1-BBB-5-B-B-B x 805 1,566 1,185 49 0.86
12 [Neid52006 x Neid52017]-F1-BBB-1-B-B-B x 790 1,410 1,100 a4 0.94
13 [Neid52006 x Neid52019]-F1-BBB-1-B-B-B x 894 1,494 1,194 40 1.00
14 [Neid52006 x Neid52019]-F1-BBB-2-B-B-B x Nei 1,023 1,509 1,266 32 1.14
15 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-98-3-3-1-BB x 889 1,409 1,149 37 1.06
16 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-98-3-3-1-BB x 976 1,588 1,282 39 1.03
17 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-125-3-1-1-BB x 899 1,526 1,212 41 0.99
18 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-125-3-1-1-BB x 999 1,547 1,273 35 1.08
19 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-145-3-2-1-BB x 1,040 1,526 1,283 32 1.14
20 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-145-3-2-1-BB x 861 1,513 1,187 43 0.95
21 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3- 958 1,465 1,211 35 1.10
22 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-125-3-1-1-BB x 867 1,349 1,108 36 1.08
23 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-125-3-1-1-BB x 968 1,472 1,220 34 1.10
24 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-125-3-1-1-BB x 655 1,425 1,040 54 0.77
25 [Neid52004 x Neid52008]-F2-B-B-B-7-1-B-B-B-B x 743 1,449 1,096 a9 0.86
26 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-125-3-1-1-BB x 1,028 1,559 1,294 34 1.10
27 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-125-3-1-1-BB x 1,192 1,586 1,389 25 1.26
28 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-125-3-1-1-BB x 703 1,455 1,079 52 0.81
29 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-125-3-1-1-BB x 952 1,576 1,264 40 1.01
30 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-125-3-1-1-BB x 820 1,693 1,256 52 0.81
31 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-125-3-1-1-BB x 783 1,405 1,094 a4 0.93
32 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-125-3-1-1-BB x 892 1,546 1,219 42 0.97
33 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-125-3-1-1-BB x 897 1,484 1,190 40 1.01
34 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-178-3-1-1-BB x 1,086 1,630 1,358 33 1.12
35 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-178-3-1-1-BB x 1,124 1,724 1,424 35 1.09
36 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-178-3-1-1-BB x 1,031 1,575 1,303 35 1.10
37 [Neid52004 x Neid52026]-F2-B-B-B-3-1-B-B-B-B x 982 1,525 1,254 36 1.08
38 [Neid52004 x Neid52026]-F2-B-B-B-3-2-B-B-B-B x 951 1,562 1,256 39 1.02
39 [Neid52004 x Neid52026-F2-B-B-B-6-2-B-B-B-B x 1,036 1,496 1,266 31 1.16
40 [Neid52004 x Neid52026]-F2-B-B-B-6-3-B-B-B-B x 907 1,601 1,254 a3 0.95
a1 [Neid52004 x Neid52026]-F2-B-B-B-7-1-B-B-B-B x 879 1,533 1,206 a3 0.96
42 [Neid52004 x Neid52026]-F2-B-B-B-7-2-B-B-B-B x 1,024 1,418 1,221 28 1.21
43 [Neid52015 x Neid52026]-F2-B-B-B-6-1-B-B-B-B x 753 1738 1,246 57 0.73
a4 [Neid52015 x Neid52026]-F2-B-B-B-6-3-B-B-B-B x 843 1,678 1,261 50 0.84
45 [Neid52015 x Neid52026]-F2-B-B-B-7-1-B-B-B-B x 958 1,636 1,297 a1 0.98
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Grain yield (kg rai™) % Yield
Entry Pedigree DI
WS WW mean loss

46 [Neid52016-2 x Neid52026]-F2-B-B-B-4-3-B-B-B-B x 1,103 1,597 1,350 31 1.16

a7 [Neid52016-2 x Neid52026]-F2-B-B-B-6-1-B-B-B-B x 1,037 1,515 1,276 32 1.15

48 [Neid52016-2 x Neid52026]-F2-B-B-B-8-1-B-B-B-B x 1,190 1,564 1,377 24 1.27

49 [Neid52025 x Neid52026]-F2-B-B-B-3-3-B-B-B-B x 934 1,599 1,267 42 0.98

50 [Neid52025 x Neid52026]-F2-B-B-B-4-2-B-B-B-B x 886 1,499 1,193 41 0.99

51 [Neid52025 x Neid52026]-F2-B-B-B-5-1-B-B-B-B x 943 1,565 1,254 40 1.01

52 [Neid52025 x Neid52026]-F2-B-B-B-5-2-B-B-B-B x 984 1,530 1,257 36 1.08

53 [Neid52025 x Neid52026]-F2-B-B-B-7-2-B-B-B-B x 946 1,609 1,278 41 0.98

54 [Neid52025 x Neid52026]-F2-B-B-B-7-3-B-B-B-B x 935 1,562 1,248 40 1.00

55 [(DTPWC9-F115-1-4-1-1-B-B x LPSC7-F64-2-6-2-1-B- 516 1,351 933 62 0.64

56 [(DTPWC9-F115-1-4-1-1-B-B x LPSC7-F64-2-6-2-1-B- 769 1,632 1,201 53 0.79

57 [((DTPWC9-F115-1-4-1-1-B-B x LPSC7-F64-2-6-2-1-B- 959 1,483 1,221 35 1.08

58 CP301 608 1,475 1,042 59 0.69

59 NSX052014 887 1,554 1,221 43 0.96

60 NS3 916 1,473 1,194 38 1.04

Exp. Mean 903 1,512 1,208 40 1.00
CV (%) 12.28 6.00 - - -
LSD (0.05) 224 257 - - -
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Table 4  Mean grain yield of Inbreds maize under water stressed (WS) and well- watered
conditions (WW), % yield loss and drought Index (DI) in the 2018 dry season. (set 2)

Entry Pedigree Gl yfelle) g ) % Yield DI
WS WW mean loss
1 Neid52025 34 a47 241 92 0.21
2 Neid92007 127 501 314 75 0.71
3 Nei532003 168 471 319 64 0.99
4 (Neid52010 x Neid52019)-B-B-B-B-2 178 671 424 74 0.73
5 (Neid52017 x Neid52026)-B-B-B-B-1 39 232 136 83 0.47
6 (Neid52017 x Neid52026)-B-B-B-B-2 43 246 144 83 0.48
7 (Neid52017 x Neid52031)-B-B-B-B-1 54 392 223 86 0.38
8 (Neid52019 x Neid52026)-B-B-B-B-3 240 827 533 71 0.80
9 [Neid52006 x Nei9202(T)]-F1-BBB-3-B-B 84 540 312 84 0.43
10 [Neid52006 x Nei9202(T)]-F1-BBB-5-B-B 95 355 225 73 0.75
11 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-125-3-1-1-BB x 147 594 371 75 0.69
12 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-145-3-2-1-BB 351 798 574 56 1.22
13 [(KS23(S)C2-190-1-2-1-BBBB x PIONEER 3006-4-1-3- 235 461 348 49 1.41
14 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-125-3-1-1-BB x 7 453 265 83 0.47
15 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-125-3-1-1-BB x 128 322 225 60 1.11
16 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-125-3-1-1-BB x 70 603 337 88 0.32
17 [Neid52004 x Nei 452008]-F2-B-B-B-7-1-B-B-B 106 791 448 87 0.37
18 Nei542016 367 560 464 34 1.82
19 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-125-3-1-1-BB 398 505 452 21 2.19
20 [(KS23(S)C2-285-2-1-1-1 x Nei9202)-125-3-1-1-BB x 17 420 218 96 0.11
21 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-125-3-1-1-BB x 112 501 306 78 0.62
22 Nei542023 575 839 707 31 1.90
23 Nei542024 263 756 510 65 0.97
24 [Neid52004 x Neid52026]-F2-B-B-B-3-1-B-B-B 220 259 240 15 2.35
25 [Neid52004 x Neid52026-F2-B-B-B-6-2-B-B-B 213 235 224 9 2.51
26 [Neid52004 x Neid52026]-F2-B-B-B-6-3-B-B-B 217 262 240 17 2.29
27 [Neid52004 x Neid52026]-F2-B-B-B-7-2-B-B-B 295 505 400 42 1.62
28 [Neid52015 x Neid520261-F2-B-B-B-7-1-B-B-B 198 647 422 69 0.85
29 [Neid52016-2 x Nei452026]-F2-B-B-B-8-1-B-B-B 301 601 451 50 1.39
30 [Neid52025 x Neid52026]-F2-B-B-B-3-3-B-B-B 173 593 383 71 0.81
31 [Nei452025 x Nei452026]-F2-B-B-B-5-1-B-B-B 306 536 421 43 1.58
32 [Neid52025 x Neid520261-F2-B-B-B-5-2-B-B-B 190 617 404 69 0.85
33 [Neid52025 x Neid52026]-F2-B-B-B-7-2-B-B-B 207 589 398 65 0.97
34 [Neid52025 x Neid52026]-F2-B-B-B-7-3-B-B-B 223 483 353 54 1.28
35 [(DTPWC9-F115-1-4-1-1-B-B x LPSC7-F64-2-6-2-1-B- 73 557 315 87 0.37
36 [(DTPWC9-F115-1-4-1-1-B-B x LPSC7-F64-2-6-2-1- 328 726 527 55 1.25
37 Neid52009 122 427 274 71 0.79
38 Neid62013 273 515 394 a7 1.47
39 Tak Fa 1 213 575 394 63 1.03
40 Tak Fa 3 8 466 237 98 0.05
Exp. Mean 188 521 354 63 1.01
CV (%) 31.04 22.97 - - -

LSD (0.05) 95 194 - - -
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Table 5 Mean grain yield of early hybrids maize under water stressed (WS) and well-watered conditions
(WW), % vyield loss and drought Index (DI) in the 2019 dry season.
Grain yield (kg rai™) % Vield
Entry Pedigree DI
WS WW mean loss

1 NSX111007 611 1.231 921 50 1.01
2 NSX111011 470 1,081 776 57 0.89
3 NSX111012 685 1,266 975 46 1.10
4 NSX111014 591 1,176 884 50 1.03
5 NSX111015 598 1,345 971 56 0.91
6 NSX111024 492 1,311 901 62 0.77
7 NSX111030 517 1,197 857 57 0.88
8 NSX111031 392 1,112 752 65 0.72
9 NSX111034 582 1,175 878 51 1.01
10 NSX111044 619 1,237 928 50 1.02
11 NSX111053 591 1,141 866 48 1.06
12 NSX111054 710 1,221 966 42 1.19
13 NSX111058 569 1,122 846 49 1.03
14 NSX151001 770 1,294 1,032 40 1.21
15 NSX151002 742 1,207 975 39 1.25
16 NSX151003 636 1,223 930 48 1.06
17 NSX151004 673 1,297 985 48 1.06
18 NSX151005 674 1,209 942 44 1.14
19 NSX151006 588 1,204 896 51 1.00
20 NSX151007 418 1,189 803 65 0.72
21 NSX151008 775 1,184 980 35 1.33
22 NSX151009 504 1,352 928 63 0.76
23 NSX151011 587 1,241 914 53 0.96
24 NSX151012 576 1,252 914 54 0.94
25 NSX151013 670 1,277 973 48 1.07
26 NSX151014 357 1,288 822 72 0.57
27 NSX151015 691 1,285 988 46 1.10
28 NSX151016 636 1,150 893 a5 1.13
29 NSX151017 428 1,343 885 68 0.65
30 NSX151018 646 1,189 918 46 1.11
31 NSX151019 519 1,175 847 56 0.90
32 NSX151020 416 1,157 787 64 0.73
33 NSX151021 726 1,063 894 32 1.39
34 NSX151022 551 1,104 828 50 1.02
35 NSX151023 632 1,109 871 43 1.16
36 NSX151024 731 1,151 941 37 1.29
37 NSX151025 585 1,088 837 46 1.10
38 NSX151026 474 1,126 800 58 0.86
39 NSX151027 710 1,256 983 43 1.15
40 NSX151028 808 1,351 1,080 40 1.22
41 NSX151029 761 1,382 1,071 45 1.12
42 NSX151030 788 1,388 1,088 43 1.16
43 NSX151031 418 1,152 785 64 0.74
44 NSX151032 285 1,235 760 7 0.47
45 NSX151034 514 1,291 902 60 0.81
46 NSX151036 351 1,136 744 69 0.63
a7 CP301 635 1,412 1,024 55 0.92
48 NSX042022 790 1,257 1,023 37 1.28
49 NS5 (Check) 857 1,315 1,086 35 1.33
50 NS3 (Check) 662 1,254 958 a7 1.08
Exp. Mean 600 1.224 912 51 1.00

CV (%) 18.29 8.68 - - -

LSD (0.05) 178 172 - - -
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Table 6 Mean grain yield (kg rai’) and some agronomic characters of promising early hybrid : well water

in the 2020 dry season.

Pedigree Ent Tass  Silk  Shelling Moist  Yield CK(%) CK(%) CK(%) CK(%)

(day) (day) (%) (%) (kgrai’)  NS3 NS4 NS5 CP301

CP888New 18 56 58 81.57 33.97 1,483 132 106 100 132
NSX151008 7 55 55 80.92 26.26 1,418 126 102 95 126
NSX151030 16 56 57 79.14 30.18 1,416 126 101 95 126
NSX151001 a4 56 57 78.29 32.87 1,375 122 99 92 122
NSX151029 15 58 59 77.78 31.75 1,367 122 98 92 121
NSX151002 5 56 58 80.59 29.08 1,357 121 97 91 121
NSX151028 14 56 56 79.75 30.02 1,338 119 96 90 119
NSX151015 11 54 54 78.60 27.14 1,335 119 96 90 119
NSX151017 12 57 57 76.71 33.00 1,303 116 93 87 116
NSX151034 17 56 58 79.85 31.76 1,296 115 93 87 115
NSX151027 13 56 57 80.68 30.39 1,279 114 92 86 114
NSX151011 9 57 58 77.67 29.59 1,249 111 89 84 111
NSX151014 10 56 57 79.48 28.42 1,203 107 86 81 107
NSX151009 8 56 58 78.61 27.66 1,198 107 86 80 107
NSX111054 1 54 56 78.43 27.69 1,194 106 86 80 106
NSX151006 6 56 56 79.46 29.99 1,121 100 80 75 100
NSX111072 3 54 55 77.81 28.30 1,025 91 73 69 91

NSX111068 2 54 56 76.27 29.36 988 88 71 66 88
CP301 19 58 60 80.71 3591 1,125 100 81 75 100
NS3 20 58 59 78.57 34.80 1,124 100 81 75 100
NS4 21 56 57 81.82 32.29 1,396 124 100 94 124
NS5 22 55 56 78.61 30.83 1,490 133 107 100 132
Mean 56 57 79.15 30.51 1,276 114 91 86 113
CV (%) 1.70 1.97 0.90 4.17 8.15 . - . -

LSD (0.05) 2 2 1.17 2.10 171 - - - -
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Table 7 Mean grain yield(kg rai") and some agronomic characters of promising early Inbred :
well water in the 2020 dry season.
Pedigree Ent  Tass Silk Height(cm) Lodg(%) Ear Shelling  Moist  Yield
(day) (day) Plant Ear Root  Stalk Total Rot(%) (%) %) (kgrai)
Nei532027 16 54 56 139 77 0.0 0.0 51 9.4 7483 2220 709
Nei542004 27 56 60 140 77 3.0 0.0 72 42.5 68.02 2321 623
Nei532009 12 57 61 134 65 0.0 5.3 68 18.5 7133 2855 597
Nei532013 13 59 60 151 94 0.0 0.0 72 58.0 7485 2503 590
Nei502010 6 54 55 145 79 2.0 0.0 46 8.1 80.51 1394 517
TF1 (Neid52008) 37 60 61 129 69 1.0 0.0 49 30.2 7400 2896 501
Nei532003 11 58 60 119 60 0.0 0.0 46 23.1 76.65 3171 479
Nei541017 25 56 59 136 70 0.0 0.0 68 189 7519  20.16 428
Nei502018 8 59 60 145 70 0.0 0.0 49 29.3 56.52  27.13 407
Nei581010 35 58 61 151 93 1.0 0.0 56 28.6 60.20 3088 404
Nei581008 33 60 62 140 92 0.0 0.0 56 20.3 6533 2205 403
Nei541005 18 55 59 121 68 7.2 2.9 72 48.7 62.33 2025 397
Nei502021 9 58 60 144 78 0.0 1.0 43 11.1 7345 2292 394
Nei502028 10 55 58 140 70 0.0 1.9 62 253 62.85 2256 385
Nei541006 19 58 65 142 79 1.0 0.0 49 288 7884  16.05 379
Nei582012 30 59 65 139 70 0.0 0.0 45 51.6 5855 2653 376
Neid11011 1 57 59 136 62 0.0 0.0 62 16.4 6375 2148 376
Nei542036 29 59 61 132 69 174 2.2 58 36.5 5856 2954 355
Nei541012 21 59 64 112 61 0.0 1.0 a8 35.8 7438 1878 329
Neid11032 5 57 58 138 71 1.0 0.0 51 20.4 6038  19.88 329
Nei581009 34 58 61 157 98 0.0 1.0 54 28.4 5293 3121 305
Nei541001 17 55 59 123 55 0.0 0.0 44 25.6 56.25  22.05 296
Nei541014 23 57 58 128 74 2.2 0.0 a4 25.7 60.77 2433 281
Nei582058 32 58 59 113 56 1.0 0.0 57 34.4 60.89  26.15 277
Nei541027 26 57 59 138 64 8.0 0.0 a8 38.8 64.84 1897 275
Nei581016 36 56 59 115 55 8.8 0.0 aa 46.8 62.38  20.35 266
Nei541013 22 55 57 117 55 0.0 1.0 as 67.4 66.43  24.11 234
Nei542006 28 58 62 154 79 1.0 0.0 46 55.8 46.08 2676 226
Nei541007 20 55 55 117 53 0.0 0.0 as 34.4 5739 1876 224
Neid11013 2 58 60 138 82 0.0 0.0 35 20.0 7489 1866 198
TF3 (Neid52015) 38 61 65 128 74 0.0 0.0 46 55.8 4800 3197 160
Nei582017 31 60 65 138 65 0.0 0.0 53 72.4 5175  28.60 150
Neid11029 4 54 59 124 54 0.0 0.0 49 43.6 62.60  11.80 147
Nei502011 7 57 62 115 58 0.0 0.0 36 34.1 63.04 2286 128
Neid11020 3 55 59 116 60 4.9 1.0 35 475 5577 19.95 121
Nei532016 14 59 64 129 68 0.0 0.0 34 59.3 5873  31.04 120
Nei541016 24 53 54 119 49 5.9 1.0 37 60.9 64.62  13.65 112
Nei532024 15 62 64 122 62 0.0 0.0 29 54.1 50.72  33.06 104
TF5 (Neid52009) 39 59 62 128 65 0.0 0.0 57 46.5 56.57 3516 307
TF7 (Nei462013) 40 57 58 124 63 7.7 0.0 49 145  77.89 24.62 468
Mean 57 60 132 69 1.8 0.5 50 35.7 64.08 2390 334
LSD (0.05) 2 3 11 8 a1 ns 12 23.8 5.39 2.42 108
CV (%) 1.55 27 417 566 11078 24363 1169  32.75 4.12 497 1578
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Table 8 Mean grain yield of early hybrids maize under water stressed (WS) and well- watered
conditions (WW), % vyield loss and drought Index (DI) in the 2021 dry season.
Grain yield (kg rai™) % Yield
Entry Pedigree DI
WS WW mean loss
1 NSX171001 462 1,400 931 67 1.51
2 NSX171002 337 1,472 904 7 1.05
3 NSX171003 532 1,499 1015 64 1.63
a NSX171004 283 1,538 910 82 0.84
5 NSX171005 423 1,544 984 73 1.26
6 NSX171006 326 1,305 815 75 1.15
7 NSX171007 328 1,400 864 7 1.07
8 NSX171008 247 1,284 765 81 0.88
9 NSX171009 428 1,332 880 68 1.48
10 NSX171010 512 1,438 975 64 1.63
11 NSX171011 284 1,498 891 81 0.87
12 NSX171012 376 1,431 903 74 1.21
13 NSX171013 263 1,414 839 81 0.85
14 NSX171014 290 1,349 820 78 0.99
15 NSX171015 335 1,257 796 73 1.22
16 NSX171016 315 1,309 812 76 1.10
17 NSX171017 297 1,519 908 80 0.90
18 Nei411014 x Nei582062 474 1,340 907 65 1.62
19 Neid11016 x Nei582062 201 1,348 775 85 0.68
20 Neid11020 x Nei582007 338 1,337 838 75 1.16
21 Nei542016 x Neid11030 390 1,369 879 72 1.31
22 Nei542036 x Neid11032 206 1,295 751 84 0.73
23 Nei581009 x Neid11030 160 1,235 697 87 0.59
24 Nei502011 x Nei582042 225 1,272 749 82 0.81
25 Nei502021 x Nei542006 366 1,387 877 74 1.21
26 Nei502021 x Nei582056 462 1,361 911 66 1.56
27 Nei502028 x Nei542006 232 1,379 806 83 0.77
28 Nei532005 x Nei532020 413 1,362 887 70 1.39
29 Nei532005 x Nei532027 261 1,445 853 82 0.83
30 Nei532009 x Nei532027 325 1,314 820 75 1.13
31 Nei532013 x Nei532024 312 1,451 881 78 0.99
32 Neid11007 x Nei582007 162 1,332 Iy 88 0.56
33 Neid11011 x Nei582062 166 1,407 787 88 0.54
34 WSs0404 106 1,354 730 92 0.36
35 WS0433 100 1,289 694 92 0.35
36 CP301 101 1,405 753 93 0.33
37 NSX151009 153 1,438 796 89 0.49
38 NSX151017 222 1,461 841 85 0.70
39 NSX151034 233 1,361 797 83 0.78
40 NS5 474 1,687 1,080 72 1.29
Exp. Mean 303 1,390 847 78 1.00
CV (%) 30.77 7.75 - - -

LSD (0.05) 152 175 - - -
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Table 9 Grain yield, yield loss and drought Index of early maturity germplasm under  well-watered (WW)
and water stress (WS) conditions at NSFCRC during 2016-2021
Year/material Yield (kg rai™) Yield loss (%) Drought Index

(DN

Water stress Well-watered

Min  Max Mean Min  Max Mean Min Max Mean Min Max Mean
2016; 100 inbreds 3 236 105 38 499 205 10 95 51 0.08 1.55 0.08
2017; 56 hybrids 111 641 328 803 1,342 1,116 4142 9042 70 0.33  1.99 1
2018; 60 hybrids 1,315 1,738 903 516 1,192 1,512 24 62 40 0.64 1.27 1
2018; 40 inbreds 220 839 188 8 575 521 9 98 63 0.05 2.51 1
2019; 50 hybrids 285 808 600 1,063 1,388 1,224 32 7 51 0.47 1.39 1
2020; 22 hybrids - - - 988 1,418 1,276 - - - - - -
2020; 50 inbreds - - - 104 709 334 - - - - - -
2021; 40 hybrids 100 523 303 1,235 1,544 1,390 64 93 78 0.33 1.63 1

Total; 218 hybrids, 190 inbreds

Table 10 Early maturity hybrids (NSX171001-NSX171017) and their parentals inbred

No. Hybrid code Parental inbred
1 NSX171001 Nei602028 x Neid62013
2 NSX171002 Nei602029 x Neid62013
3 NSX171003 Nei602030 x Neid62013
a4 NSX171004 Nei602031 x Neid62013
5 NSX171005 Nei602032 x Neid62013
6 NSX171006 Nei602033 x Neid62013
7 NSX171007 Nei602034 x Neid62013
8 NSX171008 Nei602035 x Neid62013
9 NSX171009 Nei602036 x Neid62013
10 NSX171010 Nei602037 x Neid62013
11 NSX171011 Nei602038 x Neid62013
12 NSX171012 Nei602039 x Neid62013
13 NSX171013 Nei602040 x Neid62013
14 NSX171014 Nei602041 x Neid62013
15 NSX171015 Nei602042 x Neid62013
16 NSX171016 Nei602043 x Neid52009
17 NSX171017 Nei602025 x Neid62013
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Table 11 Early inbred (Nei602028 - Nei602043) and their Pedigree

Inbred code Pedigree

Nei602028 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-98-3-3-1-BB x Neid52026)]-F2-BBB-2-B-B-B
Nei602029 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-125-3-1-1-BB x Neid52026)]-F2-BBB-5-B-B-B
Nei602030 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-125-3-1-1-BB x Nei452026]-F2-B-B-B-3-3-B-B-B-B
Nei602031 [(KS23(S)C2-285-2-1-1-1 x Nei 9202)-125-3-1-1-BB x Nei452026]-F2-B-B-B-5-2-B-B-B-B
Nei602032 [Neid52006 x Neid52019]-F1-BBB-2-B-B-B

Nei602033 [Neid52004 x Neid52026]-F2-B-B-B-3-1-B-B-B-B

Nei602034 [Neid52015 x Neid52026]-F2-B-B-B-6-1-B-B-B-B

Nei602035  [Neid52015 x Neid52026]-F2-B-B-B-6-3-B-B-B-B

Nei602036 [Neid52015 x Neid52026]-F2-B-B-B-7-1-B-B-B-B

Nei602037 [Neid52016-2 x Neid52026]-F2-B-B-B-4-3-B-B-B-B

Nei602038  [Neid52025 x Neid52026]-F2-B-B-B-4-2-B-B-B-B

Nei602039  [Neid52025 x Neid52026]-F2-B-B-B-5-1-B-B-B-B

Nei602040 [Neid52025 x Neid52026]-F2-B-B-B-5-2-B-B-B-B

Nei602041 [Neid52025 x Neid52026]-F2-B-B-B-7-2-B-B-B-B

Nei602042  [Neid52025 x Neid52026]-F2-B-B-B-7-3-B-B-B-B

Nei602043 [(DTPWC9-F115-1-4-1-1-B-B x LPSC7-F64-2-6-2-1-B-B) // (POB.33¢3-115-4-2-6-

BBBBBBBBxP591C4 F98-1-2-1-B-B-B) x Pac 220 F2]-B-B-B-B-B-B-B
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Abstract

Comparative Study of early maturity hybrids maize in farmers' fields to evaluate the yield
potential of promising early maturity hybrids in major maize cultivation areas conducted during
2019-2021. Each year, experimental designed in a Randomized Complete Block (RCB), with 3
replications. The experiment consists of promising early maturity hybrids that were selected
through the regional trials processes, totaling 10 hybrids, with Nakhon Sawan 3 as the check variety
in 2019, while Nakhon Sawan 5 was used as the check variety in 2020-2021. The experimental
results in 2019 showed that the NSX052014 (certified as Nakhon Sawan 5) yielded an average of
1,074 kg rai”!, which was 7% higher than Nakhon Sawan 3 (1,005 kg rai*). Upon analyzing the yield
stability of the variety, it was found that the coefficient of regression (b) was 1.45, significantly
different from 1 (P<0.05), and the deviation from the linear regression line (S°d) was 0.16,
significantly different from 0 (P<0.01), indicating that it was not a stable variety suitable for
recommendation as a particular area variety. In 2020, NSX151034 yielded an average of 1,325
ke rai’!, which was 6% higher than the Nakhon Sawan 5 (1,246 kg rai’!). Meanwhile, NSX151002,
NSX151008, NSX151017, and NSX151014 yielded no significant difference from Nakhon Sawan 5.
In 2021, NSX151034 yielded an average of 1,239 kg rai’, which did not statistically differ from
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Nakhon Sawan 5 (1,317 kg rai"). Based on the results of the experiments conducted over all three
years, there were 5 hybrids, namely NSX151034, NSX151002, NSX151008, NSX151017, and
NSX151014, which consistently exhibited higher or comparable yields to the check varieties. These
hybrids had stability and adaptability across various environmental conditions. These varieties
require further study for additional information to provide supplementary data for the certification
application to the Department of Agriculture to certify them as new varieties, intended for future

introduction to farmers.

Keywords: farm trial, hybrid maize, early maturity variety
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linuasnsdmiamyaysal (£3) dlnadssdnfanuaulinandadosening 767-1,150
Alansusiols uazidninadssdnignuan 5 wus IWud CP301 NSX151002 NSX151008 NSX151034
waz NSX151009 Wnananiade 1,150 1,093 1060 984 way 964 Alansusels auaey luiuansng
funsaRfuiugnsvaeuunsanssh 5 (1,133 Alandusiels) fiszdumnudiesiuiesas 95 vnsiiiug
NSX151015 NSX151017 NSX151014 wag NSX151011 Slnas@madesininiudunsanssa 5

lsinwnsnsdaminanys (E4) Gz’fniwmLﬁymé’miqﬂmaﬂﬁwamﬁmaﬁlaswdw 1,000-1,344
Alanfusiels liunndsiumsadfifuiusnseaeuunsanssd 5 (1,316 Alanfusels) iszduay
JesluFevas 95

15 nunsNsTIMInuUAsIwENN (E5) Gi’hﬂwmLgmé’miqﬂwaﬂﬁmawﬁmaﬁlaswm 780-1,325
Alanfusels liunndrstunsadfduiusnsaaeuunsassd 5 (1,196 Alandusiels) fiszduni
Weshudorar 95 enuiuitug NSX151011 Aifinandanwdssniwiuguasansse 5

Isinunsnsdaniney (E6) Gi’hﬂwmLﬁymﬁmiqﬂwﬁﬂﬁmamamLaﬁaizwdwq 755-1,156 Alansusa
15 iunnssfunsadidfuiugnsivasuunsadssd 5 (1,019 Alansusels) Assfummdesuovay
95 niiuiug NSX151017 fiiluandniadesniniusunsanssd 5

lSinunsnsdmingluvie (E7) foni‘wmL?ﬁumé’miqﬂmaﬂﬁwamﬁmLa?{aswdw 1,451-1,838
Alansusiols uazidninadesdnignuay 6 Wus éuA NSX151034 NSX151017 CP301 NSX151009
NSX151002 waz NSX151008 Iiinandmiads 1,838 1,682 1,642 1,629 1,567 uay 1,565 Alansusie
15 audiau luuansneiun1eadfduiugnsiaae vuasadssa 5 (1,683 Alansusials) Asvsuay
JeiluFenas 95

¥

Lsinunsnsdamdnusduys (€8) dnlnadesdnignuaylvinandniafesening 1,450-1,888

U s s

Alansusiols ldunnsnaunisadffuiugasivaeuunsadssd 5 (1,888 Alansudals) fsviuay
GesfuSeuaz 95

lsinwnsnstaundnd el (E9) Si’f’rﬂwmL?;Jmé’miqﬂwaﬂﬁwam?mLa?{aiwdw 870-1,280
Alansusiols lduansnaiunisadftuiugasivaeuunsadssd 5 (1,023 Alansudals) fsviuay
\FesiuSeras 95

dinwmsnsdmiafivailan (E10) Srlwadesdnignuanlvinandnadoszming 936-1,447
Alansusiels warddlnadssdnignuay 6 Wus Tdud NSX151034 NSX151002 NSX151009

NSX151014 NSX151011 wag NSX151008 Iﬁmamﬁmafﬁa 1,447 1,392 1,379 1.375 1,364 way 1,354



136

Alansusials mud1du WNNIMUGRTIIERUUATAITIA 5 (1,004 Alansusials) fiszumnudesusos
av 95 vuziiusnaaeuay o Winandnliunndnatfumsediduiuguasasse 5 (Table 3)
NN53LAS1ERANULUTUTIUTIU (Combined analysis of variance) 10 @nMWKIndau wuil 4
ANUBANANTENI NI UG danmwinaey uazUduiusseninsiugivanmweaeuludnuuskand s
wanslifiuin drlnad sedata nuauusasius aumngaudvanadeuluudazuna sugn
uanshaiu Tnefiuandnaissywing 1,080 - 1,325 Alansusiols ustnlnaissdnignuauenyd wiug
NSX151034 T¥iandniadegegail 1,325 Alanusiols inniviugnsrnaouunsanssa 5 (1,246 Alansu
wols) Yovay 6 szfumnudotiufosas 95 vauriiugnaaoudu 4 Winandnliwnnsneiunseda fu
fiuguATENTSA 5 oniuiug NSX151015 wag NSX151011 filnandmaderninfusunsasse 5 way
dlofasaaiosninpananvesiugiieisues Eberhart uwag Russell (1966) wuin S4Tnadesdns
qnuanegdus iy 5 Wus IAun Wus NSX151034 NSX151002 NSX151008 NSX151017 wa
NSX151014 ifiendudszavssinsaduvesiuduudaiianimindon (b) biuand1e91n 1 uasddmauan
dvaesesAndsauunnduiinsady (S%d) liwnnsiisann o Saduiusitiadiosnmeaandngs uas
mmiaﬂ%’uﬁﬂéfﬁhwdﬂ%ﬂsi’miwwﬁﬁﬁmawizmmlm (Table 4)

aad

LﬂJE]W"i]’]iﬂﬂaﬂiﬂmuVl’Nﬂ’]iLﬂi‘f}ﬁ]i‘l/lﬁ’]ﬂm WU Vlﬂﬁﬂ‘lﬂmullﬂiﬂllLLG‘IﬂG]’NﬂU‘V]’NﬁZ’I N3zAU

o

LY

ﬂ’J’]&ILGUEJiJ‘lﬁE]EJa“ 95 Immﬂwmamamaﬂmammmuaaﬂﬂaﬂmwsv‘mw 47-52 71U WUS

NSX151002 NSX151008 NSX151014 NSX151015 wae NSX151034 umq’;uaaﬂmaﬂﬁwuaam’l
WUTATIVHOUUATAITIA 5 (50 Tu) Wug NSX151011 uaz CP301 fle1giueanaenfdnuinniiiug
ATIAADUUATAITIA 5 YpuzAitugnaaoudu 9 forgTusenaendaliunnanaiumaad A dusiug
uATAISIA 5 do1gTusenlnusendng 49-54 Tu Wug NSX151002 NSX151008 NSX151014
NSX151015 wag NSX151034 018 Tuoantuutosninugnsiaaouunsadssd 5 (51 Tu) wug
NSX151011 uay CP301 fo1gTusenlmunnninfiugnsivaeuunsanssd 5 vasiiudnaaaudu o 3

91g Jusanlvaliunnrsiunead At uiuguasadssa 5 1ANUaIRUsENIN 207-243 WURLAT N

o

EN

A o

fugiaugaduannnifugnIvauuATanssA 5 (216 wuRing) snviuiug CP301 AdAugady
Woani1Mugns19deauuATadssa 5 daugadnsendng 111-139 wufiuns Wug NSX151002 uag
CP301 fiAugEinieeniiugnsIaaeuuATadIssa 5 (116 wuflwng) Wug NSX151008 NSX151009
NSX151011 NSX151014 NSX151015 waz NSX151017 fifimugeilmnnminiusmsisaeuuasanssd 5
ypupfiiug NSX151034 amigeiinlsiumnsnetumsedffuiuguasenssd 5 Tesidudnsmeszming
75.97-81.66 Wosidus wug NSX151011 filesidudnsimedosnitiiugasivaeuunsaissa 5 (77.76
Wosidus) Wug NSX151002 NSX151008 NSX151034 uay CP301 filasiduinzinizuinninnug
ATINFDUUATANTTA 5 vnuriiuSnadeudy q Tedidudnzmelinnnisiunadfduiugunsanssd 5
fautusdavusnfufesewing 27.69-32.63 wWedidus Wug NSX151002 NSX151008 NSX151009
NSX151014 NSX151015 waw NSX151034 firmiiuadavnsiuieitiesniwiuiamaaeuunsaissd
5 (31.27 Wefidus) Wug NSX151011 uaz CP301 famuiusdavusfudsmnniiugamaaey
uATANTIA 5 Yuiiug NSX151017 mmdusdnuusfufeliwndsiumseituiusunsassd
5 (Table 4)

1wl 2564 nMavmaedlulsinumsnsimiauasarssdudasd 1 (E1) dnlnadosdnignualy
nanAmadnszaing 718-1,344 Alansusiols wagildnlnadosdnignuay 1 Wus 1éun NSX151000



137

Tfuananae 1,267 Alansusels Liusnansiunsadfnuiugasiaaeuunsaissed 5 (1,344 Alansy
sols) Rsviumnuideriufesas 95 vaueiiugnageudu 1 Tnandnadsininusuesassd 5

dinumansdaiauasaissdulasi 2 (£2) Srlnadesdnignuaulinandnadosening
1,151-1,445 Alansumals LLazﬁﬁz’Jjniwmgmé’m’iqﬂwam 2 9ug leun CP301 wag NSX151017 T
NaWAALRAY 1,390 uay 1,302 Alaniusels awadu liuanmafumneadAtuiugasaseuunsansse
5 (1,445 Alandusiols) Asziunnudesiuiesay 95 vusiiiusnaaeudu 4 Winandnadomniniug
UATATIA 5

lhinuasnsdamdamesysal (£3) Srlnaidssdnignuanlvinandnadossming 730-1,548
Alansusols uagiidninadosdnignuan 3 Wug ldun CP301 NSX151009 waz NSX151034 1
naNAALAY 1,429 1,374 uag 1,277 Alansurols mudisu Laiupnansiuneadffuiugnsiaey
upsansIA 5 (1,548 Alandudels) Aszdummudesiudosay 95 vauriiugveaeudu « Tnandnindosi
NIMMUGUATEITIA 5

linwmsnsdoraany (£4) Frlnadssdnignuaulinandnindesswing 241-696 Alan3uste
15 wardidnInadsadnigauan 5 sug Tdun NSX151017 NSX151008 NSX151009 CP301 wa
NSX111014 Tvinandniade 654 576 496 481 waz 463 Alan3udels auddy lunndnsiumeada
futiugnsiaseuuasanssd 5 (696 Alaniusiels) fiszsummudesiufesay 95 vauriifusaaoudy o
Tan@nndefiniiudunsanssd 5

Sinwnsnsdmdaunssedin (€5) Snlnadeadnignualinandniniossing 1,178-1,695
Alansusols uagiidninadssdnignuan 3 siug Tdun CP301 NSX151034 uag NSX151008 1
NaHAAWRAE 1,695 1,613 WAz 1,531 Alanfusdels audwiy ldunndrstumsadffuiugnsanasy
uAsanTIA 5 (1,601 Alanusiels) Aszduendosiudesay 95 vauriiiugneaeudu q lnandniade
AniusuAsanssA 5

linwnsnsdaninae (£6) Trlnadesdnignuaulinandnindesewing 424-741 Alanfudaels
wagddalnad sednignuan 6 Wug Téun NSX111014 NSX151009 NSX151017 NSX111053
NSX151034 uag NSX151008 Tinandniade 741 724 720 710 657 uay 584 Alansusiels mudrsy
liumneinsfumsadAfuiugmsnaaeuunsanssd 5 (688 Alansusiels) Aszdunnudesiudesas 95
yauzfiugneaeudy o linandnadoiniiusunsassd 5

Isinwmsnsdwminaluvie (E7) si’hﬂwmLgaaﬁmiqﬂmaulﬁwawémLaé"mwdw 883-1,302 Alansy
sols lunnsinsiumsadfuiusmaaeuunsanssd 5 (1,188 Alandusiols) ssfuanuiiediuiesas
95 yniiuiug NSX111053 filiiuananedssniiuguasanssd 5

lsinunsnsdeaninusnduys (E8) Gi’hﬂwmLﬁymé’miqﬂwaﬂﬁmawﬁmLaﬁaszwdwa 1,163-1,715
Alanfusiels luusnnsradumsaddfuiusaaasuunsanssd 5 (1,474 Alanfusels) Asziuany
Weshudoray 95 snuiuitug NSX111012 lvinandmiadennitiuguasassd 5

lsinunsnssandadiedlu (E9) ﬁi’f’niwmLgaqﬁquﬂmaﬂﬁwamﬁmLa?{sﬁwdw 1,112-1,342
Alanfusiels liunndsiunsadfifuiusnseaevunsanssd 5 (1,332 Alanfudels) szduay
Weshuderar 95

[

Isinunsnsdaniafivaglan (E10) T1lnadesdnignuanlvinaniniafesendng 1,083-1,409

v L3 [

Alansusials luwnnmA19 uN19@ANUNUSASIVABUUATAITIA 5 (1,231 Alansumals) Aszauniny

]

FosfuSeray 95 (Table 5)
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NILATIZAAILLUTUTIUTI (Combined analysis of variance) 9 @n1winda (BnLaunIs
naaedluliinunsnsdminanyd Feleyaiimanuulsunuvestandngs) wuin dauuanmesening
g anmwIndey wasuduiusseminaiugivanmededludnvusnands wandliiiuil 4rilne
Aosdignuauusariusiaumsnyautuanmandexluutasuvasugnuandietu neduandmade
sewing 988 — 1,317 Alansustels uasddnlnadssdnignuan 2 wus ldun CP301 uay NSX151034
Tnandniads 1,315 way 1,239 Alanfusiels muddv luuandnsiunsadfduiugnsadey
UATAISIA 5 (1,317 Alandusiels) Aissiuanuidotiusovay 95 mmzﬁﬁuﬁ:wmaauﬁu 9 TinananRa
Aniugunsanssd 5 uazlefiarsaniaiosnnnananvosiugMeisues Eoerhart way Russell
(1966) nut Srilnadesdnignuaengdusuan 1 s Iiun Wug NSX151034 fifinendnlsiunnss
fuiugrsvdeuuasansId 5 dadulssAvsinsaduresiuuudviianinuandey (o) luansnaann 1

s

wagflrmauinidsaesesandonuuaniduiinsadu (S%d) liumnsneen 0 Saduiugfishadosnm
NanARgs wavanansausumlafluuvasgnintnafidWauesUsemelne (Table 6)

defiansandnuarnanininunsiiddn wui nndnvagdauuandnetunsadav s s
arundeiiufesas 95 lnstmilnadesdnignuauiiong fusenaendagsening 49-51 Yu Wus CP301
uaz NSX151017 flengTusonaendfunnniniugasaaevunsaissd 5 (49 Ju) vazfifusnaaey
9u « flengTusenaendafliuandnafuynaadafuiuguasanssd 5 flengTusenlnuszning 50-53 Ju
Wug CP301 way NSX151017 flongfusenlvsannninfiugasiaaeuunsadssd 5 (51 ) vasdiiug
naaoudy q flongTusenlvuliunndstumeaifduiusunsanssd 5 fnwgedusening 192-224
LWURAAT UG NSX151009 4114890 UINNTIRUTATIVFBUUATAITIA 5 (209 LoURlUnT) Wug
NSX111053 finrwgedutiosniiiugaunsanssd 5 vasfiiusaaeudu o denugsiultiuandrety
MR AN U UATARTIA 5 dAugeilnTendng 105-125 wuiun Wug NSX151009 dauasin
1NNIUSASIIAUUATANTIA 5 (113 lwufung) vasiiiugnaaeudu 9 Tawgeinliunnsneiy
eadRfuiuguATanssd 5 Tesidudnumesenin 75.89-83.93 Weosidud #ug NSX111014  §
Wesldudnzimzannniniusniinaeuunsansse 5 (79.22 Weosldud) vasdiiusveaoudu g 3
Wosiudneme laiunnaafumeaddfuiugunsanssd 5 feuduudavusniufensswing 23.91-
27.87 Wosius siug NSX111012 NSX111012 wag NSX151008 Saruiuiudavnsfuisiiiosnis
fugnsaaouuATaIss 5 (26.25 Wedidusd) vasiiuinadeudu q damudusdaumsiuifen
LiupnsinefiuvnsadAfuiuguasadssd 5 (Table 6)

diafsanAual 2562-2564 anansadadieniug inlnadssdnignuaneng dunugsiau

Y
saa

Winandnaandwselndifgsiugnsiadey wasiliafosnmnaninveaiugna anunsausuduazlng
nangsluvatganImwIngey 31uIu 5 g loua NSX151034 NSX151002 NSX151008 NSX151017
uag NSX151014 Wugwartsndudesdnwdnuarsumedu q Wiy iledudoyaussnouniaaue
vosusesiugannainmanuasduirinadsdnignnauiugll Wewusidinumsnssoluly
owan Tnetia 5 fug TonyTusennendfsewing 48-51 Tu g Tusenlasewing 49-52 Su Amagasiu
NI 216-230 Wwuduns Anugeinsening 110-125 wufuns iWesidudnemiesewing 77.24-
81.99 wWosifust uariimmtusdnuusfuienssing 26.08-20.61 wWosidud (Table 7)
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AyUNan1sAaauazdaLEuaLIY
MnmsUsziliunananvestiinadssdnignuavengdululsinunsns sewined 2562-2564
Tngldiuguasansse 3 Wuiugasvaeulul 2562 uazldiuguasansse 5 Wwiugaseaey Tu
U 2563 uag 2564 a3Ulaan dauwnneesenIneiug anmuinaeu wasUduiusssninaiugiu
anmundosludnuasnandnnandn uandiiituin Slnadednignuausasiugiimmmnganity
anmindesluusazuvasUgnuaneaiu
MnmAeiaruwUsUTusmkenluusiasd wudn Tl 2562 Imilnadoedeignuauiug
NSX052014 (Fusosiugludotnlnadesdnifusuasaissd 5) Iﬁmaméma?{a 1,074 Alansusials
geninfusnsIaaeuLATanssA 3 (1,005 Alansusiels) fevas 7 WoRinsanefosnmuandsesiug
w1 g NSX052014 wingdwmiunuzinduiugiomedud 9 2563 dmilnadosdaignuaueigdy
g NSX151034 linandninde 1,325 Alandudels gendifugnsaaouunsanssd 5 (1,246 Alaniu
siols) Souas 6 unrdiafosnmnananvosiusiia Tuvamdeatuidinagnauegduiug A
Sndruau 4 g TéuA NSX151002 NSX151008 NSX151017 wag NSX151014 Ailvinananlaiunnsiaiiu
ynsadRfULSATIIAeULATNTI 5 uaviliafosnmmandnuoniugiia O 2564 nlnakesdnignuay
o1gduiiug NSX151034 Winandmade 1,239 Alanfusiols lduandafumsadfduiugnsiaaou
UASAITIA 5 (1,317 Alansusals) LLazﬁLaﬁaiﬂwwwawﬁmaaﬁuﬁjﬁﬁ

s

N Tanaausl 2562-2564 ansaAnidoniuginlnadesdnignuatengduiugawui

q.l
o‘dd

Wikandngandvielndidssiugnsiaaey wardiadosnmkandnveaiugng a1unsausudiuazli

HandngIlunateanInwIngen 91U 5 Wus laun NSX151034 NSX151002 NSX151008 NSX151017
way NSX151014

nsdnauITeluldusslevd

anunsadmdeniuginnaifosdnignuanengduiusisuainiassmsuiuussiuginlne
Lamammaaﬂumfﬂawsulsummﬁﬂ U 5 Wug I§ur NSX151036 NSX151002 NSX151008
NSX151017 wag NSX151014 ezmiwwamammﬂmmdﬂaLﬂaawuﬁmnaauummim 5 fiafiosnn
NANARYBITUSTIA mmsaﬂiumLLaviwamamaﬂwmaammnmaau uaﬂmﬂumuaﬂwmvmq
N3INYATA WuqmmumL‘Uumawqﬂmaaﬂuamwmaawmwmmwu saviaAnsdnuoe
Fmzdu 9 wimdy Wedudeyausznoumsiausveiusesiugannsuivinisinuns iudilne
Aesdn fgnuasiuglu Weuurihdinumsnsseluluauian

ANYaUAN
namaaesasildsuausanie nsadvayy wazdIwieAuaenIn lun1sufuReuain
UNIYINITINEAT LINENUNITINYATY0IAUIITENYlTUATAITIA MARAIUTNIYINTITINEATIIN
AUGITBRALHAILINITNEATINYIYI0! AugITouasiaLuaaiusivan s audidouasimmuinis
NYATUATIIEL ANEITELALITMUINTINYATIEY AUIeLasiauINTinunsaluie audidelay
Wan1N19inwasus1Tuys audidenylsidoddng way ﬁumawauwmmLuamwmwwwmiaﬂ
ARIEEITLVDVDUANN 0 Iamau
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Table 1. Mean grain yield of early maturity hybrids maize on 10 environments in 2019.

Grain yield (kg rai™")

Variety
E1 E2 E3 Eq E5 E6 E7 B8  E9  EL0
NSX111072 1,073 501 985 1029 1,223 829 780 1007 918 595
NSX111068 1,128 411 1,024 1010 1201 772 729 1050 723 535
NSX111048 1,102 295 925 850 1015 796 835 776 689 237
NSX111014 1,236 521 977 1,165 1207 801 858 1,164 525 551
NSX111023 1,084 354 864 1,008 1217 872 85 1121 948 682
NSX111007 1,064 486 871 1051 1,195 851 662 972 650 665
NSX111030 1,218 362 933 1173 1,154 666 808 1,132 865 646
NSX111054 1,312 529 1,019 1,131 1297 909 817 997 988 717
NSX052014 1,305 376 1,172 1482 1611 862 824 1050 986 794
NS3 (Check) 1,145 391 1,002 1,082 1406 866 867 1089 1200 748
Mean 1,166 422 977 1,098 1,252 822 803 1,036 849 617
CV (%) 603 2092 1145 828 844 1457 2004 1483 1201 21.19
LSD (0.05) 102 128 162 132 153 ns ns ns 148 190
Remark :

E1 = Nakhon Sawan 1
E2 = Nakhon Sawan 2
E3 = Petchabun

E4 = Lopburi

E5 = Nakhon Ratchasima
E6 = Loei

E7 = Sukhothai

E8 = Prachinburi

E9 = Chiangmai

E10 = Phitsanulok

ns = no significant
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Table 2. Mean grain yield and agronomic traits of early maturity hybrids maize across 9 environments in 2019.

Daysto  Days to Plant Ear Shelling Grain Grain Relative to b s°d
Variety tasseling  silking height height percentage moisture yield check
(day) (day) (cm) (cm) (%) (%) (kg rai™) (%)
NSX111072 53 55 208 108 79.67 26.92 927 92 0.82* 0.05
NSX111068 54 56 194 104 78.80 26.34 894 89 0.99 0.08
NSX111048 56 57 193 93 81.78 26.90 809 81 0.84 0.15
NSX111014 52 53 185 97 84.28 24.87 939 93 1.00 0.21*
NSX111023 52 54 201 107 77.73 22.76 925 92 0.95 0.12
NSX111007 53 54 190 100 77.76 25.80 867 86 0.88 0.11
NSX111030 54 55 179 92 82.35 24.49 923 92 1.10 0.12*
NSX111054 52 54 191 100 79.69 25.98 1,000 99 0.94 0.09
NSX052014 54 55 187 97 79.35 27.88 1,074 107 1.45% 0.16™
NS3 (Check) 56 57 199 107 80.41 28.95 1,005 100 1.04 0.18*
Mean 53 55 193 100 80.18 26.09 936 93 - -
CV (%) 3.99 2.93 4.84 8.51 3.07 5.28 12.28 - . -
LSD (0.05) 1 1 4 4 1.14 0.68 53 - . -

Remark :
b = regression coefficient, t-value tested for b = 1
$°d = deviation from regression, t-value tested for $°d=0

ns, * and ** = no significant, significant at the 0.05 and 0.01 probability levels, respectively
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Table 3. Mean grain yield of early maturity hybrids maize on 10 environments in 2020.

Grain yield (kg rai™")

Variety

El E2 E3 Ed E5 E6 E7 E8 E9 E10
NSX151002 1,197 1,099 1,093 1,318 1,065 981 1,567 1,683 969 1,392
NSX151008 1,221 1,172 1,060 1,124 1,267 951 1,565 1,650 916 1,354
NSX151009 1,310 1,272 964 1,111 1,020 1,156 1,629 1,562 895 1,379
NSX151011 1,095 1,039 767 1,000 780 827 1,481 1,576 870 1,364
NSX151014 1,203 1,254 783 1,055 1,123 941 1,451 1,754 1,008 1,375
NSX151015 1,218 1,322 861 1,180 1,143 996 1,515 1,450 967 1,029
NSX151017 1,238 1,152 824 1,243 1,099 755 1,682 1,696 1,019 1,292
NSX151034 1,251 1,181 984 1,344 1,106 1,123 1,838 1,860 1,111 1,447

CP301 1,287 1,212 1,150 1,076 1,325 1,075 1,642 1,758 1,280 936
NS5 (Check) 1,208 992 1,133 1,316 1,196 1,019 1,683 1,888 1,023 1,004
Mean 1,223 1,169 962 1,177 1,113 982 1,605 1,688 1,006 1,257
CV (%) 418 1096 1208 1190 1154 1187  6.08 9.06 1594 1540

LSD (0.05) 88 ns 199 ns 220 200 167 ns ns 332

Remark :

E1 = Nakhon Sawan 1
E2 = Nakhon Sawan 2
E3 = Petchabun

E4 = Lopburi

E5 = Nakhon Ratchasima
E6 = Loei

E7 = Sukhothai

E8 = Prachinburi

E9 = Chiangmai

E10 = Phitsanulok

ns = no significant
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Table 4. Mean grain yield and agronomic traits of early maturity hybrids maize across 10 environments in 2020.

Daysto  Daysto Plant Ear Shelling Grain Grain Relative to b s°d
Variety tasseling  silking height height percentage moisture yield check
(day) (day) (cm) (cm) (%) (%) (kg rai™) (%)
NSX151002 48 49 227 112 81.42 29.61 1,236 99 0.93 0.12
N5X151008 49 50 226 129 80.69 28.10 1,228 99 0.92 0.11
NSX151009 49 51 243 139 79.03 29.74 1,230 99 0.90 0.15*
NSX151011 52 54 227 120 75.97 32.63 1,080 87 1.12 0.15%
NSX151014 a8 50 230 122 79.25 28.39 1,195 96 1.06 0.14
NSX151015 a7 49 232 122 77.58 27.69 1,168 94 0.76 0.15%
NSX151017 50 51 232 129 77.32 31.05 1,200 96 1.22 0.11
NSX151034 a8 50 225 115 81.66 29.95 1,325 106 1.20 0.10
CP301 50 52 207 111 79.95 31.95 1,274 102 0.79 0.23*
NS5 (Check) 50 51 216 116 77.76 31.27 1,246 100 1.09 0.21%
Mean 49 51 227 121 79.06 30.04 1,218 98 - -
CV (%) 1.92 2.14 4.23 5.03 4.38 4.08 10.96 - - -
LSD (0.05) 05 | 5 3 1.77 0.62 68 - - i

Remark :
b = regression coefficient, t-value tested for b = 1
$°d = deviation from regression, t-value tested for $°d=0

ns, * and ** = no significant, significant at the 0.05 and 0.01 probability levels, respectively
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Table 5. Mean grain yield of early maturity hybrids maize on 10 environments in 2021.

Grain yield (kg rai™")

Variety

E1 E2 E3 E4 E5 E6 E7 E8 E9  E10
NSX151008 1,213 1272 1211 576 1531 584 988 1354 1112 1,107
NSX151009 1,267 1,151 1374 496 1,404 724 1216 1,423 1303 1,132
NSX151017 1,113 1302 1215 654 1,402 720 1,257 1326 1,195 1,170
NSX151034 1,064 1238 1277 338 1,613 657 1,225 1548 1246 1,282
NSX111012 875 1,299 1010 298 1,178 424 901 1,163 1309 1,083
NSX111014 1,150 1,225 1,090 463 1,360 741 916 1335 1231 1,332
NSX111053 1,050 1,235 979 281 1,320 710 883 1340 17342 1,086
NSX111054 718 1,166 730 241 1354 434 957 1205 1,190 1,138
CP301 1,034 1,390 1429 481 1,695 537 1302 1,715 1324 1,409
NS5 (Check) 1,344 1445 1548 696 1,601 688 1,188 1474 1332 1231
Mean 1,083 1,272 1,186 452 1,446 622 1,083 1,388 1258 1,197
CV (%) 519 661 1481 3981 732 1410 1569 1139 1591 1545

LSD (0.05) 9 144 301 309 181 150 292 271  ns ns

Remark :

E1 = Nakhon Sawan 1
E2 = Nakhon Sawan 2
E3 = Petchabun

E4 = Lopburi

E5 = Nakhon Ratchasima
E6 = Loei

E7 = Sukhothai

E8 = Prachinburi

E9 = Chiangmai

E10 = Phitsanulok

ns = no significant
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Table 6. Mean grain yield and agronomic traits of early maturity hybrids maize across 9 environments in 2021.

Daysto  Daysto Plant Ear Shelling Grain Grain Relative to b s°d
Variety tasseling  silking height height percentage moisture yield check
(day) (day) (cm) (cm) (%) (%) (kg rai™) (%)
NSX151008 50 51 206 117 81.31 24.05 1,152 88 1.04 0.14
NSX151009 50 52 224 125 80.66 25.57 1,222 93 0.79 0.16
NSX151017 51 53 216 120 77.15 26.41 1,189 90 0.78 0.09
NSX151034 50 52 208 105 82.32 25.73 1,239 94 1.11 0.12
NSX111012 49 51 209 115 75.89 24.32 1,027 78 1.05 0.18
NSX111014 49 50 202 110 83.93 23.91 1,153 88 0.79 0.14
NSX111053 50 52 192 108 81.82 25.08 1,105 84 0.83 0.16
NSX111054 49 51 205 112 77.94 24.89 988 75 1.12 0.21**
CP301 51 53 200 111 80.41 27.87 1,315 100 1.43% 0.15
NS5 (Check) 49 51 209 113 79.22 26.25 1,317 100 1.05 0.17
Mean 50 51 207 114 80.06 25.41 1,171 89 - -
CV (%) 1.86 2.19 4.26 5.85 3.50 4.10 12.35 - - -
LSD (0.05) 1 2 14 11 4.51 1.68 78 - ; ;

Remark :
b = regression coefficient, t-value tested for b = 1
$°d = deviation from regression, t-value tested for $°d =0

ns, * and ** = no significant, significant at the 0.05 and 0.01 probability levels, respectively
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Table 7. Agronomics traits of early maturity hybrids maize in 2019-2021.

Days to Days to Plant Ear Shelling Grain
Variety tasseling silking height height percentage moisture
(day) (day) (cm) (cm) (%) (%)
NSX151002 48 49 227 112 81.42 29.61
NSX151008 50 51 216 123 81.00 26.08
NSX151014 48 50 230 122 79.25 28.39
NSX151017 51 52 224 125 77.24 28.73

NSX151034 49 51 217 110 81.99 27.84
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nsUFulgsdlnadesdafmeiuguiongduiusmauiofunaniauazanumuuds
Tne s UuninUszIn
Line Improvement for High Yield and Drought Tolerance by Pedigree Selection Method
: Early Maturity Lines

virdld ynsnas? g3l Inawma? Usgyeyn nsauiant’’ 91ued dyans?

Thadsanee Budthong” Suriphat Thaitad? Parinya Karnsomjet” Jumnong Chanthaworn?

Abstract

Line improvement for high yield and drought tolerance by pedigree selection method : early
maturity lines had objective for 1) line improvement for high yield and drought tolerance  2) late
hybrid development for higher yield than Nakhon Sawan 5 (NS5) and drought tolerance. The
Experiment was conducted at Nakhon Sawan Field Crops Research Center during 2016-2021 by
make crossing between recurrent parent and donor parent. Then, backcross to recurrent parent and
make selfing to Sg by pedigree selection method. In 2021, late elite lines were evaluated under well
watered (WW) and water stress (WS) conditions during dry season. The result showed that have 44
lines produce high yield and drought tolerance for hybrid development in the future. During rainy
season, topcrosses were evaluated by using NS5 as a check hybrid. A lattice design was used with
two replications. The result showed that 15 topcrosses hybrids produced vyields close to check
variety, NS5 (1,352 kg rai’!) at P<0.05. Grain yield ranging from 1,308-1,412 kg rai’, days to silking
ranging from 47-50 days, days to tasselling ranging from 46-50 days, plant height ranging from 185-
214 cm. and ear height ranging from 88-117 cm.

Keywords : maize, line improvement, drought tolerance, early maturity, pedigree selection
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uASAIT3A WU 2559-2564 Tngnisuauiugtalnaiesdnianenuguingaan15Usulss (recurrent
parent) Auatawuguiitdudali (donor parent) v suaunau (backcross) LG5y 1 As
wauleIuazAnanaeiuglag s TuinUsy iR aulagn BC1S8 Tul 2564 vihmsusziliunandnuay
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2/ aontuide il suas NamaLUNa sy ?Field and Renewable Energy Crops Research Institute
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Tuszezeenlymiluszezesnluy 1 WWeu wul1 aansadnidenateiug ilinandngauasnuniuuda
$1unu 44 anevug Wethaneusuiiildluadsuasimungnuauseluvusiferiwihnsssfiuna
NANGNNAN topcross TAUAURUTATITABULATALTIA 5 TNUALNITNAROILUY lattice 2 41 WU
HaKAnIANULANASTunaiRed1aiTudfey (P<0.05) danaudiuiu 15 wug nandngendniug
UATEISIA 5 (1,352 Alansusials) nandnenauaglugie 1,308-1,412 Alansusials engiusenivuet
Tugas 47-50 Ju ongiusannendifogluyie 46-50 Ju Anugwiuegludig 185-214 lwufiuns uay
ANNgaEnegluYe 88-117 Lwufiluns

(%
[y v = [

AdAeY : T1alnedesdnd USuuseiug vuuas engdu Juiindsyin

gUnsaluazdsnIg
aunsal
1. dmlnadssdnfasiusuiongenaiidosnisuiulsa (recurrent parent) Tdud Neid11008
Nei411016 Neid12001 Neid62013 Nei502007 Nei502010 Nei502015 Nei541006 Wag
Nei541022
2. dlnad sednianeiuiuiengeniidumalidnuvasdean1s (donor parent) dun
CTS011074/P31CAS5B-38-#-#-2-B-B-B-B/CML421-B-B-B-B-B-1-B-B-B uay G18C23-30-1-
3-1-B-B-B-B-B-B-B-B-B-B-B-1-B-B-B
Jaiail 15-15-15 waglewail 46-0-0
a9AlMIUANTTNYEENIITY Uazavanaes

ookRWw

IARUYneNAINkAL ALY
wnsaniiuau
pavug AR T LS LRI 15U YT (recurrent parent) fuaneuguiTOw
#7317 (donor parent) Thmsuaundu (backcross) W8Sy 1 ads sntunauilewdadinidenans
fuslaTuiinusedd mvssdiunandauasamuidesdeiusnssudminaiednd duduns
Tu 2 anw @e anwnisliiatiane uazanmminlussezeeniny tngludazgnnia/d
UfTRmatumeusraluil
2559 (Ua9) :  VINITHANNWUS 581 19a18W g U9 Nei502010 wag Nei502015 Ay
CTS011074/P31CAS5B -38-#-#-2-B-B-B-B/CML421-B-B-B-B-B-1-B-B-B le1 @Jﬂmam%' g
71 1(F) $11u 2 e vauzReniuhmsweasniug sewinsaneug ul Neia11008
Nei411016 Neid12001 Nei502007 Nei541006 wag Nei541022 fiu G18C23-30-1-3-
1-B-B-B-B-B-B-B-B-B-8-B-1-8-8-8 ¥gneanriaii 1 (Fy) d1uu 6 drieny
2559 (flu):  Ugnan Fy 748 ANEN YIN1SHANLEY udInzIzmanIInuaazinvi g iy
wusniulunsazenau 1dan S,
2560 (&) :  waundugn S 1Ua Neid62013 Nei502007 Nei502010 was Nei502015
urueNaNay 400 fu liwudn BC; $1u9u 400 Hn/anan dndonanigiling
Anauaz 100 Hn newnzwdasiunelueneay
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2560 (Bw):  Ugnudn BC; uwdndennausiesluduifsiuiuguanay 200 fu uddniden
Hnfifid o 100 dn/guan neizidaueniin agldgn BC,S; $1uau 100

QVGIAGH

2561 (Wa®):  Ugn BC:S; wuuilnsiauad 1uau 100 uad/guan Aadenduila 91nuaddia
NENFILed 3-5 fu/uan uAsnazAndonianziinfifsiuiu 50 dn/gua
newnzdaweniin aglagn BC,S, 9w 50 Hn/eran

>°¢

2561 (flW):  Ugn BC,S, wuuilndeund Andenduia a1nunddia nausates 3-5 fu/um
AuifeauazAndeniamzindid newnewdaueniin axldgn BC,S,

2562 (W) :  Uan BCiSs huulnsiowe NS ONAUTR IINUDITA NANFILBT 3-5 FL/LD7 9%
1ign BC:Ss vnisifentiu siuagopinasanfuNaudeeswiasua i lunay
Frafuaneiuguit Neid52009 (mniia 5) uag Neid62013 (mndi 7) Feldidy
fmeaeu uRsmazAndenilnfinauioudnsmewdasuiunglulm
waadlduadu 2 dw dwdi 1 Wiluianndugn BC;Ss sialy wavduil 2 1iv
1 0usdndnse (remnant seeds) wsuilnfinandwiusmaasy neny
winruiuhluvgnvadeunands wuvlaifien Tugasut 2562

2562 Glw):  vinnsUssiiunandngnuan topcross wuuliifie saufuitugnsiaaey
uATANTIA 3 YRR UYgn BC,S, udnausduedluduiis 3-5 fu/uad 1
\Rerduiidnvasifuaznzmzm Iign BC,Ss dmiuvgniftoimunluidy
an BC;Ss lugauas U 2563

2563 (Wa®) :  Ugn BC;Ss ¥imswansateslududia 3-5 du/uad uifeiuasdnideniindia
1-2 #n/uan udminewnesaulagn BCiSs

2563 (W) :  Ugn BC;Se simswansatesluduiia 3-5 diu/uad ldgn BC,S; vausidioady
snaze0NNasINFUT NaNFIeveuA Az lUNaLAUa e WU Ui
Neid52009 (sl 5) ua Neid62013 (anih 7) Fdlfidusmaaey Faden
HnaaudlosifidnwarAtudinzmesin waadldul adu 2 daw dwd 1
thlusmundugn BC,Ss uavduil 2 1iulA0umdadises (remnant seeds)
dwduilnfinandnufuimaseunzimemdnsmiuihluussiiunandn Tugg
Hul 2564

2564 (u&9) . TmsUssdiunandnaeiug BC,S Tu 2 anw fo anwlithasiaue uavanm
v luszereanis THUHUNMIVAGOUUU lattice 2 51 1 unY/uasos

2564 (Wu) . VIMsUsBuNaNEngNHEN topcross SINAUNUENTINADUUATAITIA 5 119
LHUMINIAGBILUY lattice 2 91 1 uad/uiasges vasifentuugnan BCS,
Vmswausaesluduia tiuignazdndeniniia newnenlagn BCiSs
Werhaeiuguifilaluauasimungnuansioly

n15UuRguasnu suaisialintuaNIyNyeEnII@U 8n31 200 n3u/lY nauivezan
Aaes §n91 300 38/13 viagnuausAudiaudu dodlneey 14 u nouwsnivie 1 Fusevau 1d
{oiaiigns 15-15-15 seeitu 8as 40 Alandu/ls uasldleiniigns 46-0-0 $as 20 Alanfu/ls iile
d1lnaegy 3 &Uansi iuien 2 unanans Aufiiuide) 7.80 maauns
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v =R Y
N13VUNINVBYA

N

UVINTDUABNWUENINITHNEAT ATAIUNULAS

Y
I a (3

- Aesiay Ysanandwu Juddnnis

[y

- o1giueenluy 50% F1uwiu Tuainiudgnisiundiuiuduinnnifmilaesdiuau

9
(%

funauslufazwlaseay luulnanuniu
- oiureneendiy 50% tuaniulgniviundnuiuiuinnnitnamtdesdtuiugy
nanualulsaziUasgos aondidisuluseazeanas
- hwiesemiveny fusenlvunazTusenaendin (Anthesis silking interval, ASI)
- augedu Jaanniuaudsauluse Quuwge) dadlanensaguis dmheduwuiiuns
- anugeln dnaniiuduiadeveilnuugn (Wendniln) Janfeuiuaiugevessu i
nhedulruRLns
¢ @ I3 [y 1 9; L] < 1 901 Ly} =] 1 I~ & @ I
- Weswudnzine dndrutnminudaseiininin duuladudesidus
- AMNTUVRRNAATIINAYULLAULAEY TR1NAI98199NAATINEINIZANNRNTIAULAE
a 1 =3 ¢ @@ '3
UL ULUD LU
a 9°, v @ v v ::4' d‘l’ 1 < a v} 1
- Handn dndndndlnausunanudu 15% wiieduilansu/ls
- Azluunsuvestu (leaf rolling) Trazuuu 1-5 (1=luun@ 5=luvetiuadegluren)
- AzkUUNSHAYaIlU (leaf senescence) TAzwuy 1-10 (1=luUn@ 10=luifie99A)
- Aativiulad (drought index, DI)

o oa . HaKAnvaINUghuan IR NAKNAMRALN1TNARDIlUAN WITLNFLLEUD
ATUNUKRY = = ” I X ~ 4 7
Hakdnvaanugluanmlviaiaue NaKARLRAEN1SNAaBslUAN WY IALN

- wWesWudnsgaydenandn (vield loss)
andnvaanugluanwiviaiaue - nandsvaiugluanineinil

Weslduinsgendenandn = — — ———
akAnvaanugluanlhaiiaue

srzLIaaLiUNg naAL 2558 — Nuengy 2564
aounAiunis AugITeNYlsuATAITIA

NANINAABILAZ TR
U 2559 yimsuauaneiugui Nei502010 wag Nei502015 fiu CTS011074/P31C4S5B-38-#-
#-2-B-B-B-B/CML421-8-8-8-B-B-1-8-8-B Iéignuamdnil 1 (F) §1uu 2 e Tuvausieafiuvhmswas
WUGIENINA1UNUTUY Neid11008 Neid11016 Neid12001 Nei502007 Nei541006 uaz Nei541022
U G18C23-30-1-3-1-B-B-B-B-B-B-B-B-B-B-B-1-B-B-B lfgnwandafl 1 (F1) 41y 6 guan saulsiudn

L% s

fusgnuandad 1 (Fy) fedusuau 8 guay uagvhmanausaiesdadl 1Sy auldgn S, $1uau 8 duew
T 2560 waunduan S; lUSsaeuguyinfesn1suulss (recurrent parent) lesidn BC,
117w 400 Hn/gnan Aadeniamsilndguasas 100 in Ugnuasnausdaedluduiia suldgn BCS,
U 2561 gauad waudaiedgn BC;S, ulaan BC,S, 31u7u 408 a1 gy nausiiiesgn

BC:S; uldan BC;S; 9113w 360 angwug (Table 1)

100



152

U 2562 nauds Haudatedan BC;S; uleign BCiSs 31uan 355 aneiiug (Table 1) wagnaudny
an BC;S; Auanesiuguyl Neid52009 (mnih 5) uaz Neid62013 (mnih 7) ddltifuiugnsaasy 1a
siiattusgnua topcross qgeu YinmsUssiiunandngnuay top cross wuulifign S1um 706 e
FAUNUEATINAOUUATAITIA 3 531 742 Wug wuln engdueentnuegluyie 44-55 Tu ongduesn
AanAK oy luYe 43-55 Tu Anugwuagluyie 147-248 wuduns Augadnegluys 80-140
[wuln nanAneaveglurie 208-1,986 Alanfusiels Tuvaiziiiugnsaaeuunsanssd 3 Tinanan
@A 1,196 Alansusiols (Table 2) vaziioaiunauiiegn BC,S, auldgn BC;Ss S1uau 219 ane
Wug (Table 1)

U 2563 gauad Haudaiedgn BC,Ss ulagn BCiSs 3117 163 @1uiug guu nausitesgn
BC1Ss aulsign BC,S; d1uau 159 anesiug (Table 1) iilothluussiiunandnuas Annumumiuugaves
dnnadssdnfaeiuguilugauds 9 2564 vamierfusandiugn BC,Ss fuaeiusus Neid52009
(Al 5) wag Neid62013 (mnvi1 7) Fdldidusiugnaaey Idudawuggnuay topcross Litetily
Uszidiunandn Tugaslu U 2564

9 2564 gauds ¥nsUssdiunandnuazaumumuud swosdinlnad ssdafaeiug BCS;
191 208 aneug SaufuaeRusaTIaaoy 3w 215 aeus Tu 2 anm fe anwmsliaiaue
waganmmsuatilusveyoenimnfuszesim 1 Weu wuih wawdaria 2 anmdanuuandieiuma
afifogelitoddy (P<0.05) anansafmdonanesius ilinandngwasyumuuds S1uu 44 anesiug
Tnerandsluanimnslvitasiiauoagluds 301-637 Alanfusiels way 53-211 Alansustels Tuanm
nsviatluszezesniuy (Table 3) :nnsUsuiliunandngnuay topaross SafuugnIITaeU
UATAITIA 5 TN 215 Wug lugaru wuldn wandadanuuandiesiunisadfedeliveddey
(P<0.05) Hgnau F1uu 15 Wug WinandslnalAsaiuiuguasadssa 5 (1,352 Alansusiels) agnadl
Waddgy (P<0.05) Inewandnanauagluy 1,308-1,412 Alansusiels engiueenlvuegluy 47-50
Tu ongusanmendigegluyie 46-50 Tu anugeruagluyie 185214 WwuRluns augadnaglugae
88-117 Lwuluns (Table 4) vauwlAgInunaudlesgn BC,S; aulagn BC1S8 d1uu 44 agwug
(Table 1) tlpthanewusuviilaluaisuasinnngnuansioly

AyUnan1snaaauazdaLE B
MnmsUugETlnaEssdeTaeiuiuisduius i i fiunandawazeunuudlas
Fuiinuse IR fausl 2559-2564 TinTnadedrimeiuiuimeiuslniflinondngauardany
muuds o1gufiuiisndu S1unu 4 aeiug iethaeiuiuildllaiauasiamnigauansald
uenanissannsndnaidendrinadesdnfgnuauiilinandngaua snuudsiiunn 15 Wug engufi
Aendu ieiingiunsumaiouiisuiudsely

nsunauIlUIdUsElevd
1. 1 Tnaid ssdnfaneug winug v Alinanangeninius Neid11008 Neid11016
Nei412001 Nei462013 Nei502007 Nei502010 Nei502015 Nei541006 way Nei541022 wazdl
AUTIOULNTHANINZ TR
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Table 1

Number of selected BCi-line (early line) at NSFCRC, 2016 — 2021
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No.

Pedigree

Selected lines

BC S
171

BC S
172

BC S
173

BCS
174

BC S
175

BC S
176

BC S
177

BCS
178

(Nei502010 x
CTS011074/P31C4S5B-38-
#-#-2-B-B-B-B/CML421-B-B-
B-B-B-B)-B x Nei502010
(Nei502015 x
CTS011074/P31C4S5B-38-
#-#-2-B-B-B-B/CML421-B-B-
B-B-B-B)-B x Nei502015
(Neid11008 x G18C23-30-
1-3-1-B-B-B-B-B-B-B-B-B-B-
B-1-B-B)-B x Neid62013
(Neid11016 x G18C23-30-
1-3-1-B-B-B-B-B-B-B-B-B-B-
B-1-B-B)-B x Neid62013
(Neid12001 x G18C23-30-
1-3-1-B-B-B-B-B-B-B-B-B-B-
B-1-B-B)-B x Neid62013
(Nei541006 x G18C23-30-
1-3-1-B-B-B-B-B-B-B-B-B-B-
B-1-B-B)-B x Neid62013
(Nei541022 x G18C23-30-
1-3-1-B-B-B-B-B-B-B-B-B-B-
B-1-B-B)-B x Neid62013
(Nei502007 x G18C23-30-
1-3-1-B-B-B-B-B-B-B-B-B-B-
B-1-B-B)-B x Nei502007

50

50

50

50

50

50

50

50

50

50

50

51

51

53

51

52

40

41

43

39

50

55

50

42

40

41

43

39

50

52

50

a0

20

20

35

26

39

31

32

16

19

15

26

21

32

19

19

12

19

13

26

20

32

19

19

11

15

Total

400

408

360

355

219

163

159

aq
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Table 2 Maximun minimum and mean grain yield (kg rai") of topcross hybrid (early hybrid) at NSFCRC,
2019 R

x TF5 x TF7
Max Min Mean Max Min Mean
1 (Nei502010 x 1,559 1,045 1,286 1,185 785 1,011
CTS011074/P31CAS5B-38-#-#-2-B-
B-B-B/CML421-B-B-B-B-B-B)-B x
Nei502010
2 (Nei502015 x 1,450 1,003 1,286 1,284 811 1,039
CTS011074/P31CAS5B-38-#-#-2-B-
B-B-B/CML421-B-B-B-B-B-B)-B x
Nei502015
3 (Neid11008 x G18C23-30-1-3-1-B-B- 1,928 691 1,575 1,393 286 672
B-B-B-B-B-B-B-B-B-1-B-B)-B x
Neid62013
4 (Neid11016 x G18C23-30-1-3-1-B-B- 1,908 1,341 1,592 889 322 604
B-B-B-B-B-B-B-B-B-1-B-B)-B x
Neid62013
5 (Neid12001 x G18C23-30-1-3-1-B-B- 1,923 1,201 1,546 769 270 517
B-B-B-B-B-B-B-B-B-1-B-B)-B x
Neid62013
6 (Nei541006 x G18C23-30-1-3-1-B-B- 1,986 936 1,493 795 208 531
B-B-B-B-B-B-B-B-B-1-B-B)-B x
Neid62013
7 (Nei541022 x G18C23-30-1-3-1-B-B- 1,939 1,045 1,538 1,372 411 656
B-B-B-B-B-B-B-B-B-1-B-B)-B x
Neid62013
8 (Nei502007 x G18C23-30-1-3-1-B-B- 1,674 889 1,280 1,336 894 1,131
B-B-B-B-B-B-B-B-B-1-B-B)-B x
Nei502007
706 topcrosses hybrids 1,796 1,019 1449 1,128 498 770
NS 3 (check) 1,502 577 1,196

No. Pedigree
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Table 3 Mean grain yield (kg rai"), anthesis silking interval (ASI), yield loss (%) and drought index (DI) of
early lines under well watered (WW) and water stress (WS) conditions at NSFCRC, 2021 D

Yield
ASI| Yield
Lines WW WS DI
(WS) loss
Max Min Mean Max Min Mean

4dselected lines 637 341 461 211 53 113 1 75 1.67
163 topcrosses 637 31 344 211 0 52 2 85 1.02
Tak Fa 1 - - 259 - - 8 - 97 0.21
Tak Fa 2 - - 7 - - 0 - 100 0.00
Tak Fa 3 - - 60 - - 0 - 100 0.00
Tak Fa 4 - - 353 - - 4 6 99 0.08
Tak Fa 5 - - 325 - - 18 2 94 0.38
Tak Fa 7 - - 668 - - 70 2 89 0.72
NS 1 - - 161 - - 6 - 96 0.25
CV(%) 21.13 65.53 452.7
LSD (0.05) 143 92 23

Table 4 Mean grain yield (kg rai’") and some agronomic traits of late topcross hybrid at NSFCRC, 2021 R

Days to Height (cm) Shell Moist Yield Relative to
Pedigree silk  Tass Plant Ear %0) %) (ks i) NS3 (%)

15selected hybrids

maximum 50 50 214 117 8251 3330 1,412 104

minimum 47 46 185 88 7407 2335 1,308 97
208 hybrids

maximum 53 52 219 125 8924 3330 1,412 104

minimum 45 45 149 88 69.65  19.64 474 35
CP301 52 52 189 103 80.68 2834 1,240 92
P4546 52 53 212 116 7952 3245 1,141 84
Pac 789 53 51 212 112 7727 3372 960 71
NK6253 53 55 193 100 7765  30.95 615 46
Swaas2 51 51 222 125 7672 3465 1,124 83
NS 3 53 52 191 119 7199 2731 713 53
NS 5 49 50 205 110  80.13 2564 1,352 100
Exp. mean 49 49 199 109 7808 2487 1,029
CV(%) 161 167 437 524 3.55 370  18.29

LSD(0.05) 2 2 17 11 5.49 1.82 372
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ANSANEILAZUSEUAN BAZAMUNULAIVDITI LN ALA LA LA AN BUENINET5INEN

Study on Physiological Traits for Screening Drought Tolerance in Maize

virdld ynsnas? g3l lnama? Usgyeyn nsauiant’ 91ued dyans?

Thadsanee Budthong” Suriphat Thaitad? Parinya Karnsomjet” Jumnong Chanthaworn?

Abstract

Study on physiological traits for screening drought tolerance of inbred lines and hybrids maize
was carried out during the dry season of 2016-2021 under well watered (WW) and water stress (WS)
conditions (stopped irrigation at 9th leaf for one month) at Nakhon Sawan Field Crops Research Center.
A randomize complete block design was used with four replications. Individual plot consisted of four
rows of five meters long with a row spacing of 75 cm. and 20 cm. between plants. Observation on
grain yield components, some agronomic traits and physiological traits. Considering grain yield across
two conditions showed that Neid62013 Nei532005 Nei542001 Nei542012 Nei542017 NSX151001
NSX151008 NSX151034 NSX112017 NSX112026 NSX152005 NSX152020 NSX152067 NSX152096
NP99201C7F, and NP99201C,F, tolerant to drought because they produced high yield, low yield loss
and drought index more than 1. Considering photosynthetic rate and sun & sky response under water
stress condition showed that when sunshine starts, photosynthetic process and transpiration starts too
and depend on photosynthetically active radiation. At noon, there are highest photosynthetically
active radiation and leaf temperature, It show water stress and started wilt on maize. While, Neid62013
Nei532005 Nei542001 Nei542012 ey Nei582009 NSX151001 NSX151005 NSX151008 NSX151034
NSX102005 NSX112026 NSX152067 NSX152070 NSX152095 NSX152096 and NP99202C,F; classified as
drought tolerant variety due to it was still photosynthesis. Correlation analysis under water stress
showed that photosynthetic rate correlated positively with stomatal conductance, transpiration rate,

photosynthetically active radiation and but correlated negatively with leaf vapor pressure deficit.

Keywords : maize, physiology, secondary traits, photosynthetic rate, drought tolerance, yield
loss, drought index, water stress
UNANELD

AnwuazUsadudnuasmumumusd e lnadsadnflnglddnvasmeai sieves
Trilnadssdn faneiuguiuasgnuay dudumslull 2559-2564 nauds Agudidedivliunsaissd
meld 2 danw e anwlhaiaue wazanmaninlusrezeanlnunduszozinan 1 ey 1
LAUNITNAaBUU Randomized Complete Block (RCB) 4 1 4 unreulasges wnae 5 was 19
sugUgn 75 x 20 Wwulns Suiintoyanandn Anumuuds uazdnuasmeaisine WewIeuidioy

sianeilauidy 01-08-59-01-03-00-01-59
Haudideiivlsuasansse YNakhon Sawan Field Crops Research Center
2/ aontuide il suas NamaLUNa sy ?Field and Renewable Energy Crops Research Institute
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Snwaignandouay 119 2 an1w wud lnedlinandngeuasdenumumuuds W aretugu
Neid62013 Nei532005 Nei542001 Nei542012 Nei542017 WUS:QﬂNﬁZJ NSX151001 NSX151008
NSX151034 NSX112017 NSX112026 NSX152005 NSX152020 NSX152067 NSX152096 Uszu1ns
NP99201C:F, wag NP99201CF, daiuguazanewusivanilinandngais 2 anm fosifusinis
anydonanansin uazdvinuudannni 1 Jsdaduiudnunds Wefinsannsduasginauaznis
povauadlusouty nudt Wednlnaduldsuwas msduanesiuamagmanioiiduiod u findu
vioanasmuaiduvaiuas anmuiau-luszereenivy 92e9a71 11.00 u.-13.00 u. Fududei
auduresiaazgumaiasan $1ilnmaziAnanueienidesannnisniad waziduuanienis
e bnludnlnaasUadioannsgapde amnnisvaaomudn aewusus Neid62013 Nei532005
Nei542001 Nei542012 uag Nei582009 ‘ﬁuﬁjﬁjﬁwﬁiﬂ NSX151001 NSX151005 NSX151008
NSX151034 NSX102005 NSX112026 NSX152067 NSX152070 NSX152095 wag NSX152096
Uszrnstnlne NP99202C,F, femsduasizviuasgs msdadaunlugs ussisssmetilum uag
msmetgs wandlifuiTlutsiifnanueieaannisrah fugvanivinlufinadadions
uazdsnsiimsdanseinas Sadmduiusifiaumudsdsaenndesiudnunsnanan Wolinsizien
FuUsyans andusius (correlation coefficient, 1) 5¥13198R31N15F AT LAITUS NWAIE N
asrineluanmminluszeveaniny nud msduasgiadanuduiusmeuinsunisdada
Urnlu msenet uifiauduiusinsaufuussisssmetvedy

AANARY : T1IlNALREER T d393N87 NITFAATIZANEAY MULEY NaNER ATLVULES

¢ ad
gunsaluazsng
L4
aunsn
1. gt lnadesd@m iaeRuguniiuag 30 aeiiug ugannaudiuiu 25 Wug wasdsewns

9
v

1INATIUIY 5 S
Joiail 15-15-15 wagdeiail 46-0-0
a1 ANMIUANTINYRENIITY Uazavainaes

wonN

\wsesileindnsmsduasigiiuas Li cor 6400
Bnsaiiuau
TUHUNTINABILUY Randomized Complete Block (RCB) 4 91 4 wnwioudaseon wniem
5.0 s Mszee 75 x 20 wuiluas sdunslugguis Aaudideiivlsunsanssd neld 2 anw fio
1) anmlvinasinane : Tnenisliuiuuunudes (sprinkle) Usvanaduanias 1 ass
Fausgnaufieszezanunneaisy
2) anmwainluszezesniv : Tnonsliihuuuniudes (sprinkle) Usvanadasiay 1
a¥s Tussprnanaudssveenousaniuy 2 dUai Wednlnafluedifiudl 9 Tu vnisveslid way
dloeenlmild 2 dani Tuvhmsliiveruissseranuinisaiss
nsuuRguasnel wuarsiaiiauaniviivesns @y 8ns1 200 n3u/ls wauiusrapaes
§n91 300 §3/13 wdsUgnumrAudarutu Wedmilnmeny 14 Yu aeuusnwide 1 Fustevigu Tadeied

P
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403 15-15-15 soeiu 9ns1 40 Alansu/ls uagldlewniians 46-0-0 8n51 20 Alansu/ls Wet1ilng
918 3 dUn9i U 2 undnans Nuiiufies 7.80 m151awns (Ciuiui-ewnn)
n1sduiindaya

1%

JUFntauaaIn 2 waInane (IUAUII-newnd) town

Y
v o Y [ 14

1) TufindayadnuaeniInIsiNens LagAIUNULS

- Aiesizviau Uinaiely Suufins

- ongiusenlu 50% Sruauiu tuanfulgnisiuiidnnuduinnnifmilses
Srunuduitomeluusiazuasges Tualndiuniu

- engiusenaendy 50% tuannfulgnistuiidnnusuinnnifmilsvesduiusy
Favueluusiazudasden aendiiuluseazooanas

- Prviesemivengiuesnlraiazueenaanday (Anthesis silking interval, ASI)

- speznaNsiusuareeunasial (Pollen shedding duration)

- arwgedu Srnduduidauluss Quuuan) Sadlenendadusts Smhodusufiuns

- arwigsiin YaaniuAudstovesiinuugn (@efifniin) Yamdoutuarmgeoiu i
wihe Uil

- wWedusnene dnduthwinudesotmiinin fmbheduefidus

- auduvesdedmilnavasiufe: fanndegavesudaiinemeainiinfiiu
A Tmhoduefidud

- wawdAn tviinudadilneusuiieudu 15% mheduilansu/ls

- pzkuunsdiuvedtu (leaf rolling) Tufinteyandeiusenaen 20-30 Ju luaninnis
vinilussezeenlum Wiaguuu 1-5 (1=Tuund 5=Tuverhuedeluven)

- AzkuUN1IUAvasly (leaf senescence) Uuiintayandaiueanaen 20-30 Tu luanmn
nsvatluszezeaniva Wiazuuy 1-10 (1=luun@ 10=Tuifieavias)

- AYHNULAY (drought index, DI)

o a . HaKAnUBINUgluaN IR NAKNAMRALN1TNARDILUAN I WITLN AL @D
ATUNULRY = = - I X ~ = 7
akAnvaanugluanlihaiiaue NaKARLRA8N1SNAaBIlUAN N IALN

- Wesdudnsgaydenandn (yield loss)
andnvaanugluanwliviaiaue - nandsvaiugluanineinil

Weslduinsgandenandn = akAnvaanugluanlihaiiaue X 100

2) tuiindoyamsduesesiuas Tnelfiedesilo Li cor 6400 tufindeyaszazoanaensg léun
- AIFUATIZAUES (photosynthetic rate)
- ANTUVBILEN (photosynthetically active radiation, PAR)
- mM3Uaalinlu (stomatal conductance)
C uSeResETe (leaf vapor pressure deficit)
- msmeth (transpiration rate)
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srzLIaIniung AanAN 2558- fugngy 2564
aounAidunis AugITe Nl IuATAITIA

HaN1MAABILA IO

T 2559 dmilnadssdnfgnuay S 10 Wug RansandnunsnandanaraImULES Nud
anwlnasiaue HaKARTAULANAiuegelud Ay aglutae 1,038-1,237 Alansudels 4
desdrlnadesdorignuaniug NSX112017 Tinandngeniniusunsaissd 3 (1,038 Alansusiols)
oeaiifodfty anmumiilusvezoaniny mardnlifiauunnsetusegeiioday agluyae 251-
571 Alan3u/ls vnziiiuguasanssd 3 Iinandn 251 Alansudeld WealFeufisudnumsnananiia
2 anIm WU Wus NSX112026 waw NSX112017 Tiinanangeita 2 anm wWeddudmsgadenandn
aglutna 50-77 Wesidus dvtinundeglugig 0.65-1.41 (Table 1)

NTUINTHUATIZTLAazN1InaUaUBdluTaUTU (Sun & Sky) Lsmummmm 6.00-
18.00 . Wu31 191981 6.00 . et lnaGuldFuna mwm&umammavmeumummm Ui
291281 11.00-13.00 u. \Huraefienuduresuasgagn anfueudureuasaziduanas i
Faaian 18.00 . flmnuduuasiosagn gaumgiluussenimasiisduuazanamiuanauduresa
UL AULTNTDNLEN (photosynthetically active radiation, PAR) agﬂu‘lh\‘i 2-1,787 ymol m?s!
gaungiluussenieegluyis 28.8-46.1 °C

ANIAaATIEALAS (photosynthetic rate) wui1 TuseuTurnmsduaseiuasaziuog iy
uas nanfe Wemnuduveuastios nsduazsinasaziies uazillonutuvesuawin nns
dereiuasziuinntu anmeminluszereonlmmudgnuaniisnisdauasgiasiinianm
msliiasiiane anmwlihaiiawe mmsduasgiuaeglugng 1.0-38.4 pmol CO, m? s tail
AstveslasgeanmMId AT Izikaseglurag 29.5-38.4 umol CO, m? s Wugiidiangaan loun
NSX112017 @nwanuilussezeonivy AINsduATIEiLaseglugie 8.1-26.3 umol CO, m? s’
Pasfinduvesuasgigaainsdanszinasegluiag 2.3-25.3 pmol CO, m? s fugifiaigaan
¥ NSX112026 Feiugnuudssnsfinsdaansiuasuiarogluanimeai

An15UnlinUanly (stomatal conductance) wuin aamiliiiasiniae Amsdadnuinly
0¢lut3 0.01-0.47 mol H,0 m? s Fasfianuituveanasgsgarnisdad adanlusglugag 0.20-
0.47 mol H,0 m? s daniuginainisdiavinly anmuadiluszeveoniv AnisTadauin
Tueglutiag 0.01-0.25 mol H,0 m? s FasiinrunduveanageandAnsdadauinlusgluzig 0.02-
0.24 mol H,0 m? s stugivnludanatiaeg leia NSX112026 NS3 way NSX102005

wssieszmethwesly (leaf vapor pressure deficit) wuin anmldhasiaue wsaieszimei
vodluaglutag 1.19-0.07 kPa Hasfimmiduveuasgeanaussfessmethueduoglugag 2.32-3.00
kPa Wugfidasinan lén NSX102005 anmuiatluszezesniny uwssisssmeivadluaglutas
1.75-7.16 kPa 923iannuiduvesuasgigaussissemetivadluoglurag 4.45-6.12 kPa Wugiidan
firan Tiud NSX102005 Feugifidussisssmethuedui Tedluusseniaasindeunsiudaiud
Tutmlnedssdng vliludarutu

n3A1EYn (transpiration rate) nui anmlsihathiaueddnisaethgsnanimaiaily
szovooninu Tnsanwlviadiiaue Aniseetheglugie 0.45-11.51 mmol H,0 m? ™
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saa

YRNANUTNTDIMAFIFAAINITAUE MUY 8.13-10.50 mmol H,0 m™? s fiugnilenasan lawn

NSX112013 animatluszereoniuy Anismetieglutag 0.18-10.85 mmol H,0 m?2 s’
Prsfienmiduvesuasgagaanisaietieglugig 1.00-10.85 mmol H0 m? s wusiiiiAnsane
a9an Laln NSX112026

SoTinszsiandudseanSanduius (correlation coefficient, r) 5eninen1sdansIzsiuasiy

anwagneaITIneluanmwinunlussezeenlug wuin n1sduAsIERLEs (photosynthetic rate)

<

fauduitusmevanitu Ansdadauanlu (stomatal conductance) (r = 0.837%%) n13ATEUY
(transpiration rate) (r = 0.899*) gaungillu (leaf temperature) (r = 0.449*) Uag ANUTUVDIE
(photosynthetic active radiation) (r = 0.932%%) usiflaauduiusN1EURY wsFesTnetn (leaf
vapor pressure deficit) (r = -0.266**)

o

U 2560 1lnadesdndaneiugus 999U 10 aneiug

Y 1Y

NITUNANBUTNAKAALAZAIUNY
u&s wuh anwlsihashiaue wandndaruusndstuedieditedidny oglurne 156-626 Alansusie
15 fiflesanesiug Neid52006 Tinandngsnitnandnnisnaasande (463 Alandusels) eeadl
Fod1iy anmwniiluszeresnivy nandadauuansiatueseldedde agluYa4 0-196
Alanfusiols aewug Neid62013 uay Neisa2017 rinandnginitnandnnisnaassiads (58 Alaniu
sels) egnefitaddyy WelTuiisudnumsnandaiia 2 anm wudn a1ewus Neid62013 uay
Ne15420171ﬁmam§mqqﬁgq 2 anm wWesdudnsaqdenandnaglugie 66-100 Wesidus Aviinu
waseglugie 0.00-2.74 (Table 2)

finnsannsdaanegiuasuaznisnevauaslusouu (Sun & Sky) iFudaudtieiai 6.00-
18.00 w. WU AIUTUVBILAY (photosynthetically active radiation, PAR) agluae 0-1,835
pmol m?s™ aaumgiiluusseinasglugig 21.3-38.3 °C

A1N15dLATIZAuES (photosynthetic rate) nud1 d@n1muinurlussezeenludainis
Fuamgiuasinitanmnnsliviadiae anwlidhaiiaue Anisduaseiuaseylutis
7.0-23.0 pmol CO, m? s Prsiimuituvesiasgeanmmsdanszsiuaseglurig 16.1 -23.0 pmol
CO, m? s eusiisiangean ¥un Neid52026 anmmitluszezeenluy Anisdunssinaey
U39 4.3-20.6 pmol CO, m? s Freiimuiduvenasgigaamsdansziuaseglut 4.4-17.4
umol CO, m? s aneniugifiengaan lein Neid62013

AmsPadatanly (stomatal conductance) wuih anwlifiiainaue Amstadatinly
9glur23 0-0.16 mol H,0 m? s FasfimnuiduveuasgeandinsUailaunnlueglugag 0.08-0.14
mol H,0 m? s anesiugfidangean Téun Neid52026 anmanatiluszezeaniny Ansdade
Unnlueglugie 0.02-0.15 mol H,0 m? s grsiimnuituveuasgeanainisUaiauinluoglugag
0.02-0.12 mol H,0 m? s anesiugifiangaan 1éun Neid62013 Fadumeiusiuinludsnalneg

wssieszmethwasly (leaf vapor pressure deficit) wuin anmlvihadnawe wsaieszmei
vodluaglut 3.04-4.53 kPa Tfinrmdurosuasgeanaussiassmeieduoglurag 3.13-3.72
kPa aneugiidiawiian Idun Tak Fa 1 annanminluszeresniny wssisszmetivadlueglutas
3.19-5.29 kPa tsfinruduvotuasgeanussiassmveiivadluaglugng 3.40-3.90 kPa aneusiisin
#gn Lo Tak Fa 1
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n3A1enin (transpiration rate) wud anmlithaiiauefidnisaetganianimaaily
szpvoonin Tavanmlhaihiae snisaetheglugig 0.23-5.70 mmol H,0 m? 5! dasfiann
Fureanasgaaan1nizatetnaglutag 2.94-0.37 mmol H0 m? s anewusAfiangean liud
Neid52026 anmanatilusyezoonlva A1nsateiiogluiag 0.51-4.27 mmol H,0 m? s 4l
mmwﬁ’mamaqqﬂqmmmamaﬁwaq'iwdw 0.66-3.89 mmol H,0 m? s maﬂ’uﬁ:ﬁﬁmmsmsﬁw
g9an LAl Neid62013

dlotiassiaduuseans andusius (correlation coefficient, r) SEWI198RIINTTUATIZH
wasiudnvarmeaisIneluanmundlusseveenlvg wudn nsdaaseiuas (photosynthetic
rate) finm dutusnisuantunisUadauinly (stomatal conductance) (r=0.7740%%) nnsAeti
(transpiration rate) (r=0.8964**) LagAI1ULTNUDILAY (photosynthetic active radiation) (r=
0.3220**) uglaifiaudusius  fugamaily (leaf temperature) (r=0.1171) WALLIFITNLL L0
1u (leaf vapor pressure deficit) (r= -0.0032)

T 2561 gail 1 drilwadssdn fgnuanengeduu 5 Wug farsandnuusnandauazai

]
v o

yuuds wud anmlidaiiaue sendalifienuwandstusgsideddey ogludas 1,316-1,484
Alandusiols luvnefinanannisnnasads 1,382 Alandusols anwnanilussozoeniug nanan
LifimnuunnensiuegnaditdedAny eglugae 726-1,004 Alansusials TursfinananN1SIAaDLaaY
854 Alansusels ilewTeuiisudnumsnananie 2 anim wudh NSX152067 waz NSX152096 1
nandngens 2 anm fwefidudnisaadonandn 29 Woedidud dulvuuds 1.15 uay 1.14 dady
TS ViNaNEngILATNULAS (Table 3)

NAITUINTEUATILILEILALNITABUANBIIUTOUTU (Sun & Sky) S uRauAY29287 6.00-
18.00 u._WU31 ANUUYBILAY (photosynthetically active radiation, PAR) aglugas 2-1,402
pmol m?s™ gaumgiiluusseniaegludg 26.4-38.9 °C

AN5daATIZYLAS (photosynthetic rate) wuih anmanatlusseyeenlvaiudgnaaudia
msduaTgiuasniannmslimiatiane anwlhiaiiaue ansduansiuaegluds 7.4-
41.3 pmol CO, m? s Yasfinnuiduvesnasgegaainsdaaszinaogluga 28.5-41.3 pmol
CO, m? s ﬁuﬁ:ﬁﬁmqqq@ A8 NSX152070 (Figure 17) a@nmanaiiluszezeonlng mmsdauase
nasogflugag 4.2-33.6 pmol CO, m? s Hrafimnuiduvesuasggnainisdanssvinasegluyis
12.9-32.9 pmol CO, m? s Wudfiilengean Ae NSX152070 (Figure 18)

Arn15Uadauanly (stomatal conductance) wuin anmwiliiiainaue Anstaidainly
0¢lut31 0.04-0.41 mol H,0 m? s Fasfianuitueuageaaninistalauinlueglugis 0.28-
0.41 mol H,0 m? s ynstugurnluginalineg anmenatiluszezeenivu anstadeauinlueg
Tu%19 0.03-0.27 mol H,0 m? s Frsfimmnduvesuasgsanarnsdadatinlueglusig 0.07-0.21
mol H,0 m? s stugitnludsnadaeg leuA NSX152070 NSX152095 uag NSX152096

wssiaszmethwasly (leaf vapor pressure deficit) wuin anmldhasiaue wsaieszmeii
vodluaglutag 1.18-0.02 kPa tasfimiduveuasgeananssisszmetimaduoglutng 2.23-2.61
kPa Wugfidasinan lén NSX152070 anmaratluszezesniuy ussisssmeivadluaglutas
1.28-5.19 kPa ﬁdaqﬁmmL%’maqLLaaqqqﬂLmﬁqszmaﬁwaﬂuagﬂuﬁdm 3.33-4.14 FugAiTA g
1dun NSX152095
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n3ANENn (transpiration rate) nui anmlihathiauefidnismethgsnianmaaily
szovoonin Tavanmlhaihiae snisaethedlugis 0.87-8.23 mmol H,0 m? 5! dasfiann
Aureauasggaainisaeuoylutae 6.41-8.23 mmol H,0 m? s wusiidangean ldun
NSX152070 anmenailuszezeaniuy Amsateuiioglutag 0.75-6.73 mmol HO m? ' gasil
Arandurosuasgegaainsneineglutag 2.72-6.73 mmol H0 m? s fusdiiidinisaetihgean
oA NSX152095

dlotaseiaduUseans andusius (correlation coefficient, 1) SeWI198RIINTTUATIEH
wasiudnvarmeaisIneluanmundlusseveenlvg wudn nsdaaseiuas (photosynthetic
rate) finuduiusmauandunistadatinly (stomatal conductance) (r=0.7961%%) n15A181
(transpiration rate) (r=0.9090**) qm‘wqﬁi‘u (leaf temperature) (r=0.3340%*) A21ULY UL
(photosynthetic active radiation) (r=0.7562*%) wsilalfmaudusius Tuussisszneivesly (leaf
vapor pressure deficit) (r=0.0828)

& a U a

0l 2 drlnadssdnignnauotgdudiu 5 Wiug Ansandnvasnandauageunuuds
wuin anliiadiase nandnlifauuansistuegnedivediey agluge 1,265-1.409 Alansy
aols lunaiziinanannismaasuads 1,333 nlansurels anmanainluszeyesnluy nandniiany
uansnsiuegafiteddn eglutis 457-974 Alansusiols udlifiuglalvinandnganitdnadenns
naass (810 Alansusiels) egrsilfudAy Wugilinanangegnde NSX151008 WiewSouliisy
SnunsHanAAT 2 an1m Nud1 NSX151001 NSX152005 NSX151008 wag NSX151034 Tiuanangs
i1 2 anm fefidudnsguyionondnoglugag 26-35 Wedidud Fudnuudsoglugie 1.06-1.22
Sondustusilinanangauaznuuds (Table 4)

finnsannsdaenegiuasuaznisnovausslusautu (Sun & Sky) iFudeurtaaa1 6.00-
18.00 W.WUI1 AMUTLTBINES (photosynthetically active radiation, PAR) agﬂuszm 1-1,536 pmol
m?s™ gaumgiluussenimegluyis 25.8-40.4 °C

ANSHUATIEIUAS (photosynthetic rate) w1 antmenatilussezeenlnuiuggnuasiiains
Fupsgiuasininanmnsliiaiiaue anwlihadiaue Ansdaaneiuasegluag 74410
umol CO, m? s Hhsiimnuduvemasgagaainsdaneiuaeglutis 28.6-38.1 pmol CO, m? s™
ftusfifiengan Ao NSX151009 anmmanaitluszezeonivy Amsduaziuasedlugag 6.3-353  Lmol
€O, m? 5! HasfienudiuvesuaggaAnsdanszsiuasogluiag 11.8-30.5 pmol CO, m? st Wugiil
AgaAn Am NSX151005

rmsUadiaunly (stomatal conductance) wud1 anmlvithesiiase dnstadauinly
oeflutig 0.05-0.48 mol H,0 m? s Prsfiarmdimesuasgeandrnstadainlueglutas  0.26-
0.38 mol H,0 m? s ynitusurnlugsnalineg anmanminluszereonlvu dmsdadainlueg
Tuti29 0.01-0.29 mol H,0 m? s Frsfimuiduvesuasgsgarnistndanlueglugag 0.06-0.27
mol H,0 m? st wus 7 Urnludenadney Taun NSX151001 NSX151005 NSX151008 @t
NSX151034

wseResEmetuadly (leaf vapor pressure deficit) wudn amwldinasieaue ussesvme
vodluagluts 0.86-3.65 kPa Tafinrmduesuasgeanaussisssmeinvedluaglutag 2.35-2.72
kPa WugfidAwhga 1Hud NSX151001 anmueinluszezoaniuu wssiessmetiivesluoglugag
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0.87-5.70 kPa 929l nnuduveuasgsaaussisszimetivasluogludag 2.67-4.22 Wugiidesiign
ldn NSX151008

msAen (transpiration rate) wuih anmliiaiauefimmsnieinganinaniwenily
syogooniva Tasaninliiaiiane Aniseiediegludis 1.11-10.39 mmol H,0 m? s 47ail
At uTDILAYE sARAIN1 T8 081U 6.33-7.61 mmol H,0 m? s sugdidangean laun
NSX151001 anmwenatinluszezeaniny Amsateuiioglutas 0.50-7.84 mmol HO m? ' gasii
Arndiesuasgeana1NInIet1agluag 2.40-6.99 mmol H0 m? s WusfiiiAiniseetingean
ldn NSX151005

dloTinseiaduuseans anduius (correlation coefficient, r) S¥INdnTINSTENATIER
waeiudnvagmeassineluanimeainlusyeveeniva wuin msdaaseiuas (photosynthetic
rate) flAuAURUTN19UINAUN13A181" (transpiration rate) (r=0.9163**) g unqAly (leaf
temperature) (r=0.4409**) WarANUITNLES (photosynthetic active radiation) (r=0.6720**) ug ki
feuduiusiunistadauinly (stomatal conductance) (r=0.0852) uagusfsszimetiivasly
(leaf vapor pressure deficit) (r= 0.1490)

& a

4 Y v X o & v ¢ Y o o o a
U 2562 3N 1 GUTJIW@LaENaW'JﬁWEJW‘HﬁQLLV] 1UIU 5 AYNUT WANTUIANPUSNANDFILLAS

9q
v

Aumuuda nuin anmlihaiiane wawdedanuuandratuegiedidedidy ogludis 228-687
Alan3usiels Miflesaneiug Nei542012 wag Nei542001 Tinandngsnitnandnnisnaasaiade (396
Alansusiald) egrafidedrdey anmunilussereoniva nandniinruuansnsiuegrafidedidy
ogfluaa 2-306 Alan3usiels Tiflesanosiug Nei5a2012 sinandnganimanannisnnasaade (119
Alansudals) g niteddy WeIsuiisudnvusnandnits 2 anm wuin Nei5a2012 uwas
Nei542001 Tinandngeits 2 anw Siefifudnsgadonanan 50 uag 62 iWesifud dudnuuds
1.68 uaz 1.28 Snduiudiilyinandngauazuuds (Table 5)

NATUINITTUATITL AL NITADUAUDILUTBUTY (Sun & Sky) SuRaurta99a1 6.00-
18.00 U._WUI1 AN NTBILAS (photosynthetically active radiation, PAR) a&ﬂmm 3-1,405
pmol m?s™ gaumgiiluusseniaegludg 26.5-35.9 °C

AmsdaATIEViLas (photosynthetic rate) wuih anmanailuseroenlvaiusgnrandAns
Fupsziuasininanmnsliihaiae anwlfdaiuaue Ansduaneiuasedlugie 81251
umol CO, m? s Hsfimmiduvesasgagaanmsdaanitaeglugig 21.6-22.0 pmol CO, m? s
aneugifagean Ao Nei582019 anmuniiluszerooniny Amsdansginaseglutae 8.1-26.3
umol CO, m? s Hsfimmiduvesasgagaaimsdaanzinasoglugag 19.5-22.6 pmol CO, m? s
aneriugidiAngegn Ao Neisd2012

AnsTadau Nty (stomatal conductance) wuih anmlihasiaue AnsUadauinly
0¢lut71 0.01-0.26 mol H,0 m? s Fasfianuitueuageaaninistalavinluegludis 0.09-
0.13 mol H,0 m? s anestugAvinludsnadney leun Nei5d2001 Nei542012 Nei582009 uaz
Nei582019 anwamitluszezeaniva Amstadaunlueglugag 0.02-0.17 mol H0 m? s %
fienuduvesuasgeanansUaideinluaglugis 0.07-0.13 mol H,0 m? s anesfugiuinludns
\Unog oA Nei542012 Nei542001 uaz Nei582009
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wssieszmetivesly (leaf vapor pressure deficit) wuin anwliiasiiaue ussieszmei
vosluaglugag 1.09-3.31 kPa Fasfimnuiduveuasgsanaussisszmeimaduoglutng 2.50-2.83
kPa aneusTRAAan tHuA Nei542001 anmvntiluszeyoonlvy wishsssmethuaduoglugag
1.36-3.12 kPa P23fianuduveuasgegaussisssmetvadluagluting 2.56-2.76 anostugiidan
fgn louA Neisd2012

A (transpiration rate) wuih annliasiiauefimnsnieinganinaniwenily
szovoonin Tavanmlshasiane An1saetheglugag 0.15-4.02 mmol H,0 m? s* dasfiaan
Furesuasgeganin1sA1euneglugae 2.45-3.22 mmol H,0 m? 5! anewugdideaigean Iaun
Nei542001 anmanatiluszezoonlvu A1nsatetiogluiag 0.36-3.62 mmol H,0 m? s 4l
ArndiasuasgeanansnIetiegluag 2.02-3.17 mmol H0 m? s Wusfiidiniseetingean
1A Nei542012

S oAz AduUsEavia anduwus (comelation coefficient, r) sEwi S ATINMSE AT LESTU
Snwairaas 53 nerluanimuainluszezeaniyy wuin A nsEaaTIE uas (photosynthetic rate)
Senudiiusmeunniunstadainty (stomatal conductance) (r=0.7585%) msAneni (transpiration rate)
(r=0.9205**) 1159 sszveivedly (leaf vapor pressure deficit) (r=0.6207**) gaung $11U (leaf temperature) (r=
0.7872**) WagmmILUBaLaN (photosynthetic active radiation) (r=0.9512%%)

gafl 2 F1lnadssdnignuan 1 5 Wug AnsandnuuskananuazAUVULET NUd
anwliiasiaue HandnladinnuwanaeiusglitudAy eglugig 1,121-1.324 Alansusiels
Tuvngfiaadonsmaasdinanan 1,251 Alandusols anmuiniiluszeveenlvy nandnini
wansinaiueg1elidedAny agluaae 666-954 Alansusials Aiewiug NSX152067 uaz 56248 14
NANAMGININANANNSNAABLRAY (783 Alan3usiels) edrelilddny WelSouifioudnuasnandn
4 2 @1 wudh NSX152067 56248 waw NSX152020 TWinandngeis 2 anm fwesidusinisgade
NANER 28 17 Uy 36 Wedldud sudinuuda 1.15 1.32 uaz 1.02 suadiu Sadusiugiliinanangs
LaENULAY (Table 6)

finnsanmsdauangiuasmaznisnovausslusouiu (Sun & Sky) Fufaurgaaaan 6.00-
18.00 u._WU31 ANUYUYBILAY (photosynthetically active radiation, PAR) agluga4 3-1,653
umol m?s™ gaungiluusseinmiaegluyis 24.0-38.6 °C

AMd AT (photosynthetic rate) wud1 anmwailusseyoenluuiugguaudans
Fuasziuasininanmnisiiaiaue anwlviiaiawe Amsdaesesiuasegluga 3.1-298
umol CO, m? s asfimudiuvesiasgsgaansdansesiuaseglutg 23.5-269 pmol CO, m?s™ g
fifiAgean fa 56248 anmaneilusveroaniyy Ansdaesesiuasoglugag 5.4-36.8 pmol CO, m? s
Fasfimnuduvemasgsgarnsdannesiuaseglugig 25.8-36.8 umol CO, m? s sWugiifiAgsan fe
NSX152067

rmsUadiaunly (stomatal conductance) wud1 anmiliithasiuase Anistadauanly
oglut9 0.01-0.62 mol H,0 m? s FasiimmduvesuasgsandinisUadauinluegluzae 0.21-
0.40 mol H,0 m? s ynstugurnluinalineg anmenatiluszezeenivu anstadeauinlueg
Tut29 0.01-0.41 mol H,0 m? s FrefimuituvesuasgsgarnisUadeainlueglurag 0.22-0.35
mol H,0 m? s yniugunludenuineg
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wssieszmetvedly (leaf vapor pressure deficit) wuin anwlsinasiiaue wssesvme
vosluaglurag 0.89-3.08 kPa Fsfimuiduveuasgsanaussfisssimetihuadlueglugi 2.15-3.08
kPa Wug#idiAsian Téun NSX152018 anmuaulussereoniva usafessmetvedly ogfludas
0.78-3.32 kPa tsfinrunduvosuasgeanussiessmetinvadluaglutiag 2.41-2.76 kPa fugiiden
fgn leuA NSX152067

A (transpiration rate) wuih annliasiiauefimnsnieinganinaniwenily
szovoonin Tavanmlshashiae An1saetheglugig 0.28-8.18 mmol H,0 m? s* dsfiaan
Auvenasgaaainisaeuioyludag 6.11-7.74 mmol H,0 m2 s* wusiidagean ldun
NSX152018 anmealuszezeanluy Ansateuioglugas 0.30-7.82 mmol HO m? ' 4ol
ArandiasuasgeanAInsnIetiagluag 5.02-7.82 mmol H0 m? s wusfiidinisenetingean
ldun NSX152067

dloTinseiaduuseans andusiug (correlation coefficient, r) S¥IN9EATINITENATIENR
waetudnvaEmsEs SIneran i lussezoanluy wudn mnsdaaszeiuas (photosynthetic
rate) fimnuduiugniauInfunsANEL (transpiration rate) (r=0.9233*%) usafieszinerivedly
(leaf vapor pressure deficit) (r=0.4628%%) ’qm‘wgmu (leaf temperature) (r=0.7513**) LazAI LU
YaLae (photosynthetic active radiation) (r=0.9350**) e bl auduiusiun1sUadaunlu
(stomatal conductance) (r=-0.0701)

T 2563 1alwadssdnianeiugud 10 aewus AansandnumznandauasaIumuLas
wuin anwliiadiaue nandedanuuandnatunsadfesiedifoddy nandneglurag 123-548
Alansusiols 4 3 anesiusilnandnganiidadon1smaass Ao Neid52004 Nei582060 uaz
Neid52023 anmaaiiluszeeaning fasszevesnaenvesinilnedadutiingaiidrilnagdeinis
dinnfign nanzategnasuuss shlitenendifuiuasaonoulussazeaunas Yenonsi
Felsioonluy d1lnadesdninnaneiuslifilnuasbifinwde liaunsolinandald uenainidudn
wggFouvhlisutalnaindududwiunn Waunsatuiindeyanisdunsiziuasls

U 2564 godl 1 Trlwadssdiaeiudud S1uan 5 areug Ansandnvuskandonay
aamuLds nusn anliinadiae nandaiinanuwandneiueg efideddey ag/lugaq 127-477
Alansusels Miflvaiug Nei532027 einandngenimandnnisvaassiade (305 Alansusiols) egnedl
Joddey anmuinuiluszezesnlv nandsliinnuunnsistuedditoddy agluyae 49-184
Alanfusiels luvaueiidnadsnsmeaedinandn 117 Alanfusels WelIsuiisudnvuznanin
4 2 an1M WU Nei532005 ua Neisa2012 Winandngia 2 anin fefibudnisgaydonanan
52 uag 62 Wesldud duinunds 1.25 waz 0.99 audiy daduiusilinanangeuagnuuds
(Table 7)

finnsanmsdaengiuasuaznisnovauaslusautu (Sun & Sky) Fudausgaaan 6.00-
18.00 u._WU31 AINULNYBILAY (photosynthetically active radiation, PAR) aglutas 4-1,702
pmol m?s™ aaumgiiluussenaeglutig 26.5-42.7 °C

FmsdaaTizviuas (photosynthetic rate) wuih anmanatluszeroenlvuiuggnuaudatns
Fupsgiuasininanmnsliiaiase anwliiaiiaue ansdaansinasedluing 12-16.8
umol CO, m? s fsiimnuitaveasgeanansdaasziuasedlutie 24-163 umol CO, m? s™
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saa =

aneWugNiAaEn Ao Nei532005 anmuialussezeaniuy Arnsduaszvivaseyuyae 0.1-13.4

9 Y 9

pmol CO, m? s FafieuuveatgEanINIsdaaTIwilaIag e 2.2-6.0 pmol CO, m? s™ a1y

W5 TANgean Ao Nei532005

AmsUalintnly (stomatal conductance) wudn anmlvithasinase Amstadauanly
01Ut 0.03-0.27 mol H,0 m? s Fasfianuituesuageganinistalavinlueglutis 0.12-
0.23 mol H,0 m? s ynaneiusurnludseadaeg anmuintluszerooniuy Anisdadatinly
o¢lut9 0.02-0.14 mol H,0 m? s FasiimmduvesuasgsanrinisUadauinluegluzag 0.03-
0.06 mol H,0 m? s ynaneiugiinluizaie

ussieszmetivesly (leaf vapor pressure deficit) wuin anwliiasiiaue ussieszmet
vosluaglutag 1.40-5.01 kPa Fasfimmiduveuasgeanaussiessmetuesluoglurag 3.94-4.30
kPa anesugiidiasgn léun Nei532005 anmuntilussezoeniva ussisssmetveduagludas
1.50-5.39 kPa 923l Annuduvesuasggaussisssmetinvadluagluting 3.87-4.26 kPa Wugidan
an A Nei542012

A1sAeL (transpiration rate) wWun ﬁﬂ’]WIﬁ‘J’]ﬁﬁ’]Lﬁu@ﬁﬁﬁﬂ’]’iﬂ’]Elﬂjlﬂq&ﬂ’j’]aﬂw\l“lﬂﬂﬁ’ﬂu
szovoonin Tasanmlihaihiave Anisaethedlugie 1.06-9.08 mmol H,0 m?2 5! dasfiAau
FureauasgeaaA1nisn1edieglugag 4.98-9.08 mmol H0 m? s anewugfidaigean léud
Nei542012 anmanauiluszezoonlvu A1nisateuiogluiag 0.50-5.03 mmol H,0 m? s 4l
Auduresiasgsgadinisatetieglugis 1.11-2.51 mmol H,0 m? s anesiugfidainisane
a9an laln Nei532005

SeAasgiianduussansanduiug (correlation coefficient, r) sni198msINTd1ATIZI
wasudnwazmEssIetluanmnailussezeanlva wud AnsdaaTzeiua (photosynthetic
rate) fiarwduiusnisuaniunisdadauinly (stomatal conductance) (r=0.5015%) N15ANEY1
(transpiration rate) (r=0.8512**) wsaesEmetvedly (leaf vapor pressure deficit) (r=0.48118%%)
qmmﬁiw (leaf temperature) (r=0.6339**) uagAIALIUYOIES (photosynthetic active radiation)
(r=0.7032*%)

gadl 2 Uszrnstalnadiuay 5 Uszains Aonsandnunsnandniazaumuuds wuiy
anwliiasiaue HandndAuuanaeiueg1iitedAny agluyie 1,091-1,341 Alansusiels &
WigeUseng NP99201 C7F, Tilvinandngendniudunsadssd 3 (1,179 Alansusiels) egralluddny
anmatiusvereenluy nandniinuuanneiusgeiited ey aglute 298-484 Alansusals
lifiuszanslalinanangeniniusunsanssd 3 (437 Alansusels) edrslitivddy WewSoudiou
SnuauHaNaATa 2 @0 wudn NP99201C-F, wag NP99201CF, Iﬁwawﬁmgﬂﬁy’a 2 ann dosidus
Msqayidonanan 64 uaz 62 Wesldus fullvuuds 1.07 uag 1.11 sudiiu dadutusilinandn
FIUAZNULAY (Table 8)

finnsanmsdaengiuasuaznisnovauaslusautu (Sun & Sky) Fudausgaaan 6.00-
18.00 U._WU31 MINUWUYBILAY (photosynthetically active radiation, PAR) agluga4 4-1,650
umol m?s™ gaumgiiluusseimieaegluie 22.5-45.2 °C

FmsdaATIZiLa (photosynthetic rate) wuih anmanatilussevoenlvasiuggnuauiiams
Fupsgiuasininanmnsiihaiawe anwlfiaduaue ansdanseinasedlugig 0.2-29.6
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umol CO, m? s Hhsiimuduvesasgagaansdaneiuaeglutis 20.9-29.2 pmol CO, m? s™
fugfifianasan Aa NP99201CF, anmaatilussezeoniuy Ansdaasizsiuasoglugag 0.1-14.6
umol CO, m? s YasfleuduvesnagsgarnsdaaTzinasedlutie 0.9-14.6 umol CO, m? ™
WS TAgsan Ao NP99202CF,

AmsUAlnUnly (stomatal conductance) wuin anmliasinane amstadauanty
oglut9 0.03-0.44 mol H,0 m? s FasiiaanduvesuasgsaarnsUailiauinluegluzag 0.33-
0.41 mol H,0 m? s ynstugurnludnalineg anmenatiluszereenlvu anstadaunlueg
Tur29 0-0.13 mol H,0 m? s Fasiarduvesuasgsgaanisdadauinluoglutag 0.02-0.13
mol H,0 m? s fifivaiiug NP99202C4F, Mnludsnaiineg

wssReszmetiuedly (leaf vapor pressure deficit) wuin anwliinasiiaue ussesvmen
vosluaglurag 1.52-4.33 kPa Hsfimnuiduveuasasanaussfsssimeihvedluaglud 2.90-3.50
kPa g TifiAwan ThuA NP99201CF, anmuniluszezaaniva ussisssmetuadluogludis
0.59-6.57 kPa tsfinrnduvosuasgeganssieszmetivedluoglugag 4.79-5.96 kPa fugiiden
fan TiuA NP99202C,F,

msAen (transpiration rate) wuih annlvasiaueiimaneinganinaniwenily
syogooniva Tasanwliihaiiane Avniseaiediegludis 0.81-11.63 mmol H,0 m? s 47ail
AruduvauasgeanAInIIAeteglugig 9.96-1081 mmol H,0 m? s Wusiidiaigean léun NS3
uay NP99201CF, anmuauluszezeaniuy Amsatetheglutag 0.01-6.11 mmol H,0 m? s

-1
v
v °

Prsfierundivesuasgegnananigtiaglurag 0.93-6.11 mmol H0 m?2 s WugdisiAinisane
g9an laun NP99202C4F,

e e AnduUsya v avidaniiug (comelation coeffident, 1) Sevr S RTINS AT R A US Pwas
eI Thuammaneilusvevoenlya wuin Anmsdanssiue (photosynthetic rate) Slenmdamusmauan
Fumseneun (transpiration rate) (r=0.6115*) 4399 ssumeivesly (leaf vapor pressure defict) (r=0.3924%*)
DO 11U (leaf temperature) (r=0.5228"%) LagAyIUaRBUEN (photosynthetic active radiation) (r=0.6351*%)  u#
TlpruduiusymsauiumsUaiahnlu (stomatal conductance) (r=-0.4845*%)

n1sduasiziuainaznisnavauaslusauiu annimeasdlud 2559-2564 wuin e
Fnlnasuldsunas saus 6.00 w. $1lwnezEufunsmenn nszuunsduassiuafisatugie
A LYoz LT U LT an auqaqmﬁanm 12.00 u. 92sii412lnnazdsnsnsae
GG ‘mﬂsﬁﬂaiwmlajawuﬂia@Jmfﬂﬁuﬁ’ummﬁaami auilidnlnainanizieion wazisunand
91M3IRTh MnuAdLTe s Buanadlunoule wazanasautiosianlunan 18.00 w.

1) AnsdaAszsinas (photosynthetic rate) tunszurumsiasundanuuastoglusy
voandenuail WothlUldlunszurunsadsansdansest Wy wwaziina wenisiiutivn
vosudn Tuseuturesdnalug nuin msé’amawﬁmwwﬁuagﬁﬁuLmq nafe Weamuiduvesuas
You msduasiuasazden dornuduvesannn nsdaasziuaasiumnniy luanzaien
fusAdAnsduneiuasgauansittrintugiuiaumumuuds iesndsasdinadunsied
wausdInmazannh

2) rmsUadiavinlu (stomatal conductance) Wunalnnismevaussvesunluiiiednily
AnnsUnmselaunnly Wednlnesinianedon wusfislinistnidatinlugs wansininludnlne
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[
v v A

Fanndneg i amesuiuazanauieuangungiavaululy Sniedsinsuaniudoudie
ansuaulneanlafuazinfuussenma iliAansdunsziuas

3) ussiaszmetvesly (leaf vapor pressure deficit) luarnnuasueussulueiniaiy
Tulufie Fedutusfugamgivaraududuivsluoinia wusidausefessmetivodugs uans
iluluaedinissumeoonluainn 41lneazuansornisvinth lumanssfudng mnanefusfdiauss
Fespmeinvadlus Tedluusssinmassiedeusnsudaiuiiludnlng vlilufinom iy gumgd
avaululuazanas

4) n13A181 (transpiration rate) Wun1sunsvesinaintnly aninnslidasiiane
drlnpdimsanetiannitluaniweiaiilussereoniva Wosnlufuivimadifiomeliing
Aeunaenit ey vililinansenisiier luannseToaiugiidainisaeuigs uansind
auannsnlumsgeinaniu esnwaugavesiluluasusinaifigyideeenty Teliuans
919t daduifugnuniuuds

ayUNan1IAaaLazdaLEuaLLY

MnmsAnwuardsuiudnumzanununuudmestinlnaiodn aedn varmaaisine
vosdnlnadssdnilugauds meiusvienusilvinandngauasiarumumuuds 1Hun aewugui
Neid62013 Nei532005 Nei542001 Nei542012 Nei542017 ﬂ’uiqﬂmau NSX151001 NSX151008
NSX151034 NSX112017 NSX112026 NSX152005 NSX152020 NSX152067 uag NSX152096
Usg11ns NP99201C:F, wag NP99201CsF, swusuavansiuginandlvuandngeis 2 anw &
Wesidudnsgaidenandnn wazdvdnuudaninndt 1 Fsdnduiugnunds Wefiarsannis
Fuasginaaznismevauadluseuivluanwiainlussezooniny Prsfianuduveauauay
gamnilgagn anuusu Neid62013 Nei532005 Nei542001 Nei542012 waz Nei582009 $ius
ganwed NSX151001 NSX151005 NSX151008 NSX151034 NSX102005 NSX112026 NSX152067
NSX152070 NSX152095 uag NSX152096 Usey1nsi1ilna NP99202CsF, JAINISHUATIZLAIES
nsfadavinluge ussisssmeinlud uagnisaetngs uansliifiuiilugaediiAaeneien
dosnmsvieth fusivanivinlufinadaifioniet uazdinaimsdaanesiuas Jedmduiusia
ANTULEITaAenAdoIiUAN T NANER

dledinsesianduUssansandusius (correlation coefficient, r) S¥#I198RIINTENATIZS
wasiudnuuensaisineluanmuini-lussezeanivy nui1 nmsduaeiuasiianudusiug
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Table 1 Mean grain yield (kg rai "), anthesis silking interval (AS), yield loss (%) and drought index (DI) of
hybrid maize under well watered (WW) and water stress (WS) at NSFCRC during dry season,

2016
) Grain yield (kg rai™) Yield loss
Pedigree
wWw WS Mean (%)
NSX112026 1139 571 855 50 1.41
NSX112017 1237 a73 855 62 1.07
NSX102016 1186 386 786 67 0.91
NSX112011 1080 436 758 60 1.13
NSX112013 1121 390 756 65 0.97
NSX112012 1067 396 732 63 1.04
NSX102005 1123 335 729 70 0.84
NSX102022 1085 312 699 71 0.81
NSX102021 1076 251 663 77 0.65
NS3 (Check) 1038 429 734 59 1.16
Mean 1115 398 757 64 1.00
CV (%) 5.70 40.81 - - -
LSD (0.05) 109 - - - -

Table 2 Mean grain yield (kg rai’'), anthesis silking interval (ASI), yield loss (%) and drought index (DI) of
inbred line under well watered (WW) and water stress (WS) at NSFCRC during dry season, 2017

Grain yield (kg rai™) Yield loss
Pedigree
Ww WS Mean (%)

Neid62013 570 196 383 66 2.74
Nei542017 552 164 358 70 2.38
Neid52006 626 10 318 98 0.12
Tak Fa 1 580 26 303 95 0.36
Neid52026 495 44 269 91 0.71
Nei452009 466 25 245 95 0.42
Neid02011 455 19 237 96 0.34
Neid52007-1 423 33 228 92 0.63
Tak Fa 3 303 a4 154 99 0.10
Tak Fa 2 156 0 78 100 0.00
Mean 463 58 257 90 0.78
CV(%) 16.22 47.25 - - -

LSD(0.05) 129 a7 - - .
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Table 3 Mean grain yield (kg rai "), anthesis silking interval (AS), yield loss (%) and drought index (DI) of
late hybrid maize under well watered (WW) and water stress (WS) at NSFCRC during dry season,

2018
‘ Grain yield (kg rai™) Yield loss
Pedigree
wWw S Mean (%)
NSX152067 1419 1004 1212 29 1.14
NSX152070 1484 813 1149 45 0.89
NSX152095 1316 726 1021 45 0.89
NSX152096 1352 964 1158 29 1.15
NSX152097 1337 764 1050 43 0.92
Mean 1382 854 1118 38 1.00
CV(%) 8.56 18.81 - - -
LSD(0.05) ns ns - - -

Table 4 Mean grain yield (kg rai’"), anthesis silking interval (AS), yield loss (%) and drought index (DI) of
early hybrid maize under well watered (WW) and water stress (WS) at NSFCRC during dry
season, 2018

. Grain yield (kg rai™) Yield loss
Pedigree DI
wWw WS Mean (%)

NSX151001 1409 933 1171 34 1.09
NSX151005 1265 817 1041 35 1.06
NSX151008 1320 974 1147 26 1.22
NSX151009 1350 a57 904 66 0.56
NSX151034 1322 867 1095 34 1.08
Mean 1333 810 1072 39 1.00
CV(%) 6.31 15.18 - - -
LSD(0.05) ns 189 - - -

Table 5 Mean grain yield (kg rai '), anthesis silking interval (ASI), yield loss (%) and drought index (DI) of
inbred line under well watered (WW) and water stress (WS) at NSFCRC during dry season, 2019

Grain yield (kg rai™") Yield loss
Pedigree DI
wWw WS Mean (%)

Nei542012 687 346 517 50 1.68
Nei542001 524 200 362 62 1.28
Nei582011 309 27 168 91 0.29
Nei582009 234 18 126 92 0.25
Nei582019 228 2 115 99 0.03
Mean 396 119 257 79 0.71
CV(%) 20.49 25.16 - - -

LSD(0.05) 125 46 - - -
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Table 6 Mean grain yield (kg rai "), anthesis silking interval (AS), yield loss (%) and drought index (DI) of
hybrid maize under well watered (WW) and water stress (WS) at NSFCRC during dry season,

2019
‘ Grain yield (kg rai™) Yield loss
Pedigree
wWw WS Mean (%)
NSX152067 1324 954 1139 28 1.15
56248 1121 926 1024 17 1.32
NSX152020 1225 781 1003 36 1.02
NSX152018 1254 666 960 a7 0.85
NSX152031 1227 678 952 45 0.88
Mean 1251 783 1016 35 1.04
CV(%) 8.86 11.62 - - -
LSD(0.05) ns 140 - - -

Table 7 Mean grain yield (kg rai’'), anthesis silking interval (ASI), yield loss (%) and drought index (DI) of
inbred line under well watered (WW) and water stress (WS) at NSFCRC during dry season, 2021

. Grain yield (kg rai™) Yield loss
Pedigree DI
wWw WS Mean (%)

Nei532027 477 115 296 76 0.63
Nei532005 383 184 284 52 1.25
Nei542012 389 148 268 62 0.99
Neid92024 148 90 119 39 1.59
Neid52026 127 49 88 62 1.00
Mean 305 117 211 58 1.09
CV(%) 25.75 58.56 - - -
LSD(0.05) 121 ns - - -

Table 8 Mean grain yield (kg rai "), anthesis silking interval (AS), yield loss (%) and drought index (DI) of
population maize under well watered (WW) and water stress (WS) at NSFCRC during dry

season, 2021

Grain yield (kg rai™?) Yield loss
Pedigree DI
ww WS Mean (%)

NP99201C7F, 1341 484 912 64 1.07
NP99201CsF» 1287 483 885 62 1.11
NP99202C7F, 1167 347 757 70 0.88
NP99202CsF» 1091 298 695 73 0.81
NS3 1179 437 808 63 1.10
Mean 1213 410 811 66 0.99
CV(%) 6.50 21.71 - - -

LSD(0.05) 121 137 - - -
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nsuunuazUszlivauaganusdinadesdndlundassausiuwug (Ex Situ)

Identification and Evaluation of Maize Characteristics in Ex situ

virdld ynsnas? g3l lnama? Usgyeyn nsauiant’ 91ued dyans?

Thadsanee Budthong” Suriphat Thaitad? Parinya Karnsomjet” Jumnong Chanthaworn?

Abstract

Characteristics of 111 inbred lines and 20 hybrids maize in £x situ was evaluated at Nakhon
Sawan Field Crops Center (NSFCRC) during 2016 to 2021. A randomize complete block design was
used with replications. Individual plot consisted of four rows of five meters long with a row spacing
of 75 cm. and 20 cm. between plants. Data was collected regarding descriptors for maize from
Plant Variety Protection Division, Department of Agriculture. The maize characteristics showed the
difference among varieties. In 2016-2018, the result showed that color at base of seedling was
green red and purple. Shape of first leaf was obtuse and round to obtuse. Leaf curve of the first
leaf above the top ear was erect, semi-erect and horizontal. Color of the ring was light green,
green, pink, red and purple. Tassel type was erect, semi-erect and horizontal. Anther color was
green, yellow, pink, red and purple. Silk color was light green, yellow, pink, red and purple. Stalk
appearance was straight. Color of brace root was purple and green. Shape of top ear was
cylindrical, conical and semi-cylindrical. Kernel row arrangement was straight. Kernel type at mid
ear was flint and semi-flint. Color of kernel at abgerminal site and cap was orange-yellow, yellow,
yellow-orange and orange. In 2019-2021, the result showed that anthocyanin coloration of sheath
at first leaf was very strong, strong, medium, weak and absent or very weak. Shape of first leaf was
rounded, rounded to spatulate and spatulate. Intensity of green color at leaf was dark, medium
and light. Undulation of margin of blade was intermediate and absent or very weak. Leaf curve of
the first leaf above the top ear was absent or very slightly recurved, slightly recurved and
moderately recurved. Degree of zigzag on stem was absent or very slight and slight. Anthocyanin
coloration of brace roots was very strong, strong, intermediate, weak and absent or very weak.
Type of tassel was erect, semi-erect, horizontal and drooping. Anthocyanin coloration at ring,
glume, anthers and silks was very strong, strong, intermediate, weak and absent or very weak.
Shape of ear was conical-cylindrical and conical. Kerel row arrangement was straight. Kemel type

was flint and semi-flint. Color of kernel at abgerminal site and cap was orange-yellow, yellow,

sianeilauidy 01-08-59-01-04-00-01-59
Haudideiivlsuasansse YNakhon Sawan Field Crops Research Center
* TaantiidvefvlsuarNuvaunundsnu “Field and Renewable Energy Crops Research Institute
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yellow-orange and orange. Furthermore, the characteristics of maize will be used as germplasm

data on maize breeding program.

Keywords : maize, inbred lines, maize characteristics, germplasm, Ex situ
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WavesdWevasluUiunans uniiu Neid52007-1 Nei532003 waz Nei541008 gou Nei532026
Nei542010 Nei542014 uay Nei602014 1u nsidund uvesveululiusnguiedesun snifu
Neid52030 Neid92006 Nei512005 Nei512006 Nei541017 waz Nei602014 Urunane n15lA9994
wrululAsdes untiu Neid52007-1 Nei502003 Nei532003 Nei532010 Nei532026 Nei542010 uag
Nei602003 lillwsalasiaeunn nmsusnguenlnlgenfivvesniululidusingwietosyn

SnwMEAU : sEAUYeINIsdnuenliUsing entiy Neid92006 Nei512006 Nei512016
Nei541017 uaz Nei542010 Inusnianiios Nei532010 waz Nei532026 Inusniin n1susinguauln
lognfluvessnadunn Wu Uunans uarliusnguietiosann msumngueulnleiuvesdosd
inAnegliiusingrisetiossnn eniiu Nei512005 Yoy
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anuMzYonandIE : ANYMEYORNINARATI ABUTINNTI LAZIUITEUIU ANWLLYBIYEADN
INARVIAIY WU LazUIUNa1e AMUKILYDINBNELULLAUNALLLINN UIUNA1N kazABul1avadY
msusngueunlegeniuvugiueenduinn un Yrunans wazlivsingvisetesann nsusngueuln
lygnfiuvuntunenliusingusetosuin eniiy Nei541008 waz Nei582062 Urunany Nei542014
Nei602016 uaz Nei602018 Woe n1susnguaulvleeiuvesduisaunn dunais uagliusngwse
Ween

Fnwauziln : msvsingqueulvleendud nuldusingvwiedesun sniiu Neid52007-1
Nei492006 Nei541008 waz Nei542014 Urunang Nei541017 Wae waz Nei512006 LUUNIN Wl
iosnluteszevesnaentmlnaysraufiuannziunnynuazanmnussemeifigamniias dawals
mManauiuglife Lifiain silildaunsaduiindeyadnuasiinld (Table 7)
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Glume color
Anther color
Traits of silk and ear

Days to silking
Ear height
Silk color
Ear shape

Traits of kernel
Number of kernel row
Kernel row arrangement
Kernel type

Color of kermnel cap

Color of kernel at abgerminal site

green-purple

purple

56
64
green-purple

conical

14
straight
flint
orange-yellow

orange-yellow

green-purple

yellow

60
71
red

conical

12
straight
semi-flint
yellow-orange

orange-yellow

purple-green

purple

58
66
red

cylindrical

12
straight
semi-flint
yellow-orange

orange-yellow

green-purple

red

58
69
red

conical

14
straight
semi-flint
yellow-orange

orange-yellow

green-purple

purple

59
91
green-red

cylindrical

14
straight
flint
orange-yellow

orange-yellow

light green
purple

57
64
green-red

cylindrical

12
straight
flint
orange-yellow

orange-yellow

purple-green

red

62
75
green-pink

cylindrical

14
straight
flint
yellow

yellow

green-red
red

58
58
yellow-pink

cylindrical

14
straight
flint
yellow-orange

yellow-orange

green-pink

red

62
69
yellow

conical

14
straight
flint
yellow

yellow-orange

Table 1 Characteristics of late inbred lines in Ex situ at NSFCRC during rainy season, 2016
Traits Tak Fal Tak Fa3 Neid52006 Neid52009 Nei532005 Nei542013 Ki60 DTMA-192 DTMA-193 DTMA-202
Traits of stalk
Plant height 136 140 130 139 152 130 153 148 150 152
Stalk appearance straight straight straight straight straight straight straight straight straight straight
Color of brace root purple purple-green purple purple-green purple green purple-green purple purple purple-green
Traits of leave
Color at base of seedling green purple purple purple purple purple purple purple purple purple
Shape of first leaf obtuse round to round to round to round to round to round to obtuse round to round to
Leaf curve of leaf above top ear erect horizontal semi-erect erect horizontal erect semi-erect erect erect horizontal
Color of leaf sheath green green green green green green green green green green
Traits of tassel
Days to tasselling 58 59 57 57 56 56 62 58 61 57
Color of the ring of glume purple red light green red green light green light green green green light green
Tassel type erect erect semi-erect erect semi-erect erect semi-erect erect erect semi-erect
Tassel compactness dense dense dense intermediate dense dense intermediate dense dense dense
Floret density on central spike intermediate dense intermediate intermediate few intermediate  intermediate  intermediate intermediate intermediate

light green
pink

56
75
yellow-pink

semi-cylindrical

16
straight
flint
orange-yellow

orange-yellow
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Table 2 Characteristics of early inbred lines in £x situ at NSFCRC during rainy season, 2016
Traits Neid12001  Nei411008 Neid11016 Neid62013  Nei502007  Nei502010  Nei502015  Nei541006  Nei541022 ~ CToOHOTW/FSICASSE GIEC2330 131514
Traits of stalk
Plant height 111 125 133 133 160 140 120 130 123 137 128
Stalk appearance straight straight straight straight straight straight straight straight straight straight straight
Color of brace root green purple green green purple purple purple purple purple purple purple
Traits of leave
Color at base of seedling green purple red green purple red purple purple purple red purple
Shape of first leaf round to round to round to round to round to obtuse round to round to round to round to obtuse
Leaf curve of leaf above top ear erect semi-erect horizontal erect semi-erect semi-erect erect semi-erect semi-erect semi-erect semi-erect
Color of leaf sheath green green green green green green greentUuaing green green green green
Traits of tassel
Days to tasselling 59 53 a9 51 54 51 53 53 52 50 50
Color of the ring of glume light green green light green green light green pink green red green light green green
Tassel type erect semi-erect semi-erect horizontal semi-erect erect erect horizontal erect erect horizontal
Tassel compactness dense intermediate  intermediate sparse dense intermediate dense sparse intermediate  intermediate sparse
Floret density on central spike dense intermediate dense intermediate few intermediate  intermediate  intermediate intermediate  intermediate intermediate
Glume color lisht green  purple-green light green green green-purple  purple-green purple-green purple-green purple-green light green green
Anther color pink yellow yellow pink yellow pink-yellow  pink-yellow yellow purple yellow-purple yellow
Traits of silk and ear
Days to silking 58 52 49 51 55 53 56 53 56 51 52
Ear height 55 64 70 71 85 78 60 74 61 75 61
Silk color light green yellow-pink  yellow-purple yellow pink red red yellow-purple pink purple purple
Ear shape cylindrical cylindrical  semi-cylindrical  cylindrical conical cylindrical cylindrical conical conical cylindrical cylindrical
Traits of kernel
Number of kernel row 12 12 12 12 14 12 12 14 12 14 14
Kernel row arrangement straight straight straight straight straight straight straight straight straight straight straight
Kernel type flint flint flint semi-flint flint flint flint flint flint semi-flint flint
Color of kernel cap orange-yellow orange-yellow orange yellow-orange yellow-orange orange-yellow orange-yellow yellow-orange orange-yellow orange-yellow yellow-orange
Color of kernel at abgerminal site orange-yellow orange-yellow orange yellow-orange yellow-orange orange-yellow orange-yellow yellow-orange orange-yellow orange-yellow yellow-orange
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Table 3 Characteristics of inbred lines in Ex situ at NSFCRC during rainy season, 2017
Traits Nei582001 Nei582005 Nei582006 Nei582008 Nei582057 Nei582014 Nei582051 Nei582060 Nei582054 Nei582055

Traits of stalk
Plant height 166 205 176 160 166 193 177 184 199 169
Stalk appearance straight straight straight straight straight straight straight straight straight straight
Color of brace root green purple green green green purple purple purple-green green-purple purple

Traits of leave
Color at base of seedling purple red purple red purple purple purple purple purple purple
Shape of first leaf round to obtuse round to round to round to obtuse round to round to round to round to
Leaf curve of leaf above top ear semi-erect semi-erect semi-erect semi-erect semi-erect semi-erect semi-erect semi-erect semi-erect erect
Color of leaf sheath green green green green green green green green green green

Traits of tassel
Days to tasselling 53 56 56 56 57 58 56 57 56 57
Color of the ring of glume greenlured green purple green green green green green green green
Tassel type erect erect semi-erect semi-erect erect semi-erect semi-erect semi-erect erect erect
Tassel compactness intermediate intermediate intermediate sparse sparse intermediate intermediate intermediate intermediate dense

Floret density on central spike
Glume color
Anther color
Traits of silk and ear

Days to silking
Ear height
Silk color
Ear shape

Traits of kernel
Number of kernel row
Kernel row arrangement
Kernel type

Color of kermnel cap

Color of kernel at abgerminal site  orange-yellow

intermediate intermediate

green-purple green-purple

red-yellow yellow
52 55
93 91
purple pink

semi-cylindrical  semi-cylindrical

12 14
straight straight
flint semi-flint

orange-yellow  orange-yellow

orange-yellow

intermediate
purple

purple-yellow

56
82
purple

cylindrical

12
straight
flint
orange-yellow

orange-yellow

intermediate intermediate intermediate intermediate

green green-purple green-purple green
purple-red yellow purple-red purple-yellow
57 56 58 54
82 84 95 100
light green purple pink purple

semi-cylindrical  semi-cylindrical  semi-cylindrical - semi-cylindrical

12 12 12 10
straight straight straight straight
flint flint flint flint

orange-yellow orange-yellow orange-yellow orange-yellow

orange-yellow orange-yellow orange-yellow orange-yellow

intermediate
green

yellow-pink

56
97
pink

conical

12
straight
flint
orange-yellow

orange-yellow

intermediate intermediate

green green
yellow yellow
54 53
103 84
pink green-purple

semi-cylindrical  semi-cylindrical

10 12
straight straight
flint flint

orange-yellow  orange-yellow

orange-yellow  orange-yellow
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Table 3 Characteristics of inbred lines in Ex situ at NSFCRC during rainy season, 2017 (cont.)
Traits Nei582056 Nei582029 Nei582031 Nei582016 Nei582018 Nei582024 Nei582025 Nei582036 Nei582038 Nei582039

Traits of stalk
Plant height 166 184 185 180 173 200 169 158 151 144
Stalk appearance straight straight straight straight straight straight straight straight straight straight
Color of brace root green purple-green green green green green purple-green green green-purple green

Traits of leave
Color at base of seedling purple purple purple green red green purple purple purple green
Shape of first leaf round to round to round to round to obtuse obtuse round to round to round to obtuse
Leaf curve of leaf above top ear erect erect semi-erect erect semi-erect semi-erect semi-erect erect erect erect
Color of leaf sheath green green greem;mhﬂ green green green green green green green

Traits of tassel
Days to tasselling 53 55 55 54 55 56 54 55 53 53
Color of the ring of glume green light green purple green green pink green green green green
Tassel type semi-erect semi-erect semi-erect semi-erect erect semi-erect semi-erect semi-erect semi-erect semi-erect
Tassel compactness sparse sparse intermediate dense intermediate intermediate intermediate intermediate dense dense

Floret density on central spike
Glume color
Anther color

Traits of silk and ear
Days to silking
Ear height
Silk color
Ear shape

Traits of kernel

Number of kernel row
Kernel row arrangement
Kernel type
Color of kermnel cap

Color of kernel at abgerminal site

intermediate
green

yellow

50
69
light green

cylindrical

12
straight
flint
orange-yellow

orange-yellow

intermediate
green

yellow

52
90
pink

semi-cylindrical

12
straight
flint
orange-yellow

orange-yellow

intermediate intermediate

green-purple green

yellow yellow

52 53

94 88
purple light green
conical semi-cylindrical

12 14
straight straight

flint semi-flint

orange-yellow  yellow-orange

orange-yellow  yellow-orange

intermediate
green

yellow

55
84
purple-pink

conical

12
straight
flint
orange-yellow

orange-yellow

intermediate
light green

yellow

55
110
light green

semi-cylindrical

14
straight
flint
orange-yellow

orange-yellow

intermediate
green

red-yellow

52
83
light green-pink

semi-cylindrical

14
straight
flint
yellow-orange

yellow-orange

intermediate
green

yellow

55
90
light green

intermediate intermediate

green green
yellow-pink yellow
53 53
79 74
purple green-purple

semi-cylindrical  semi-cylindrical  semi-cylindrical

14
straight
flint
orange-yellow

orange-yellow

12 12
straight straight
flint flint

orange-yellow  yellow-orange

orange-yellow  yellow-orange
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Table 4 Characteristics of hybrid maize in £x situ at NSFCRC during rainy season, 2018
Traits NSX152009 NSX152013 NSX152021 NSX152027 NSX152031 NSX152032 NSX152055 NSX152061 NSX152062 NSX152067
Traits of stalk
Plant height 201 222 202 200 208 216 210 206 207 217
Stalk appearance straight straight straight straight straight straight straight straight straight straight
Color of brace root purple green purple green-purple green-purple green-purple green purple green green-purple
Traits of leave
Color at base of seedling purple purple purple purple purple purple purple purple purple purple
Shape of first leaf obtuse round to round to round to round to obtuse obtuse round to obtuse round to
Leaf curve of leaf above top ear horizontal semi-erect semi-erect horizontal horizontal horizontal semi-erect semi-erect semi-erect semi-erect
Color of leaf sheath green green green green green green green green green green
Traits of tassel
Days to tasselling 51 51 51 51 51 52 51 49 51 52
Color of the ring of glume light green light green purple red light green light green light green light green light green red
Tassel type semi-erect semi-erect horizontal erect semi-erect horizontal erect semi-erect erect semi-erect
Tassel compactness intermediate intermediate sparse intermediate intermediate sparse intermediate intermediate intermediate sparse
Floret density on central spike intermediate few few intermediate few intermediate intermediate intermediate intermediate intermediate
Glume color green green-purple purple-green green-red green green-purple green green-purple green green-purple
Anther color purple purple purple purple purple purple purple purple purple purple
Traits of silk and ear
Days to silking 51 51 51 51 51 52 51 48 51 52
Ear height 114 132 111 122 121 123 116 128 123 113
Silk color purple red purple purple-green purple-green red purple-green lisht green purple-green purple-green
Ear shape semi-cylindrical  semi-cylindrical conical semi-cylindrical  semi-cylindrical conical conical semi-cylindrical  semi-cylindrical  semi-cylindrical
Traits of kernel
Number of kernel row 14 14 14 14 14 16 14 14 16 16
Kernel row arrangement straight straight straight straight straight straight straight straight straight straight
Kernel type flint semi-flint semi-flint semi-flint flint semi-flint semi-flint semi-flint semi-flint semi-flint
Color of kernel cap orange-yellow yellow yellow yellow orange-yellow  orange-yellow yellow yellow yellow orange-yellow
Color of kernel at abgerminal site orange yellow-orange  orange-yellow orange-yellow orange orange-yellow orange orange-yellow  orange-yellow orange
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Table 4 Characteristics of hybrid maize in Ex situ at NSFCRC during rainy season, 2018 (cont.)
Traits NSX152068 NSX152072 NSX152073 NSX152081 NSX152082 NSX152085 NSX152090 NSX152091 NSX152099 NSX152100
Traits of stalk
Plant height 196 213 209 239 233 205 204 203 195 199
Stalk appearance straight straight straight straight straight straight straight straight straight straight
Color of brace root green-purple green green green-purple green-purple green green purple green green-purple
Traits of leave
Color at base of seedling purple purple purple purple purple purple purple purple purple purple
Shape of first leaf round to obtuse obtuse obtuse round to round to round to round to round to round to
Leaf curve of leaf above top ear semi-erect horizontal horizontal horizontal horizontal horizontal semi-erect semi-erect erect horizontal
Color of leaf sheath green green green green green green green green green green
Traits of tassel
Days to tasselling 51 50 a8 52 51 51 51 51 51 51
Color of the ring of glume red light green light green purple purple light green purple light green purple red
Tassel type semi-erect semi-erect semi-erect horizontal semi-erect horizontal erect erect erect horizontal
Tassel compactness intermediate intermediate sparse sparse sparse sparse intermediate intermediate intermediate sparse
Floret density on central spike few intermediate few few few few intermediate intermediate intermediate few
Glume color green-purple green green purple-green green green green-purple green-purple green-purple green-purple
Anther color purple purple purple purple purple purple purple purple purple purple
Traits of silk and ear
Days to silking 51 50 49 52 51 52 51 51 51 51
Ear height 123 131 123 138 139 123 124 113 120 118
Silk color red purple-green purple-green purple-green purple-green purple-green purple purple-green purple purple
Ear shape semi-cylindrical  semi-cylindrical  semi-cylindrical conical semi-cylindrical  semi-cylindrical conical conical semi-cylindrical  semi-cylindrical
Traits of kernel
Number of kernel row 14 14 14 14 16 14 14 14 14 14
Kernel row arrangement straight straight straight straight straight straight straight straight straight straight
Kernel type flint semi-flint semi-flint semi-flint semi-flint semi-flint flint flint semi-flint semi-flint
Color of kernel cap orange-yellow yellow yellow yellow yellow orange-yellow orange-yellow orange-yellow orange-yellow orange-yellow

Color of kernel at abgerminal site

orange orange-yellow

orange-yellow

orange-yellow

orange orange

orange

orange

orange

orange
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Table 5 Characteristics of inbred lines in Ex situ at NSFCRC during rainy season, 2019
Traits Nei581001 Nei581002 Nei581003 Nei581004 Nei581005 Nei581006 Nei581007 Nei581008 Nei581009 Nei581010
Traits of stalk
Plant height 175 169 175 208 181 196 199 144 217 218
Degree of zigzag on stem absent absent absent absent absent absent slightly absent absent absent
Anthocyanin coloration of brace roots very strong absent absent intermediate very strong strong absent absent strong strong
Traits of leave
Anthocyanin coloration of sheath strong absent weak strong strong strong medium medium medium strong
Shape of first leaf rounded rounded to rounded rounded to rounded rounded to rounded to rounded to rounded rounded
Intensity of green color at leaf light medium dark medium dark medium medium dark medium medium
Undulation of margin of blade intermediate absent intermediate intermediate intermediate absent intermediate absent intermediate intermediate
Leaf curve of leaf above top ear moderately moderately moderately slightly slightly slightly slightly slightly moderately moderately
Traits of tassel
Days to tasselling 59 54 56 56 55 58 55 54 51 50
Tassel type semi-erect erect semi-erect erect erect erect semi-erect drooping semi-erect semi-erect
Tassel compactness intermediate dense loose dense intermediate intermediate loose loose loose loose
Floret density on central spike medium medium medium medium dense medium lax lax lax lax
Anthocyanin coloration at ring absent absent strong absent absent very strong absent absent absent absent
Anthocyanin coloration of glume absent absent absent absent absent absent absent intermediate intermediate strong
Anthocyanin coloration of anthers absent absent absent intermediate weak absent intermediate absent absent strong
Traits of silk and ear
Days to silking 62 58 55 55 57 59 57 54 53 52
Ear height 63 62 75 103 90 82 67 64 103 104
Anthocyanin coloration of silks absent absent intermediate intermediate strong intermediate intermediate weak absent strong
Ear shape conical conical cylindrical cylindrical semi-cylindrical cylindrical cylindrical semi-cylindrical cylindrical cylindrical
Traits of kernel
Number of kernel row 10 10 12 12 12 12 10 12 12 12
Kernel row arrangement straight straight straight straight straight straight straight straight straight straight
Kernel type flint flint flint flint flint semi-flint flint flint flint flint
Color of kernel cap yellow-orange  orange-yellow yellow-orange orange orange-yellow yellow yellow orange-yellow  orange-yellow orange-yellow
Color of kernel at abgerminal site yellow-orange  orange-yellow yellow-orange orange orange-yellow yellow yellow orange-yellow orange-yellow orange-yellow




187

Table 5 Characteristics of inbred lines in Ex situ at NSFCRC during rainy season, 2019 (cont.)
Traits Nei581011 Nei581012 Nei581013 Nei581014 Nei581015 Nei581016 Nei581017 Nei581018 Nei581019 Nei581020

Traits of stalk
Plant height 178 171 167 158 164 155 198 167 176 176
Degree of zigzag on stem slightly absent absent slightly slightly absent absent absent absent absent
Anthocyanin coloration of brace roots  intermediate strong absent very strong intermediate weak absent absent very strong weak

Traits of leave
Anthocyanin coloration of sheath strong strong medium strong medium strong very strong very strong very strong strong
Shape of first leaf rounded to rounded to rounded to rounded spatulate spatulate spatulate spatulate rounded rounded
Intensity of green color at leaf medium medium dark medium light medium dark dark medium light
Undulation of margin of blade intermediate absent absent absent absent absent absent absent absent intermediate
Leaf curve of leaf above top ear slightly absent moderately moderately moderately slightly slightly absent slightly slightly

Traits of tassel
Days to tasselling 55 55 54 54 55 53 51 56 54 54
Tassel type erect semi-erect erect semi-erect erect erect erect semi-erect erect erect
Tassel compactness dense intermediate  intermediate  intermediate dense dense intermediate  intermediate  intermediate  intermediate
Floret density on central spike lax lax lax lax medium medium lax medium lax lax
Anthocyanin coloration at ring absent strong absent absent absent absent strong absent absent strong
Anthocyanin coloration of glume absent intermediate strong absent strong intermediate strong very strong intermediate absent
Anthocyanin coloration of anthers absent strong strong absent absent absent strong very strong strong intermediate

Traits of silk and ear

Days to silking 53 54 54 55 53 53 50 58 52 54
Ear height 83 83 79 66 71 50 66 64 70 78
Anthocyanin coloration of silks strong strong strong strong strong strong strong absent intermediate weak
Ear shape conical conical cylindrical conical conical semi-cylindrical cylindrical cylindrical semi-cylindrical cylindrical

Traits of kernel
Number of kernel row 14 14 10 10 10 10 12 12 10 10
Kernel row arrangement straight straight straight straight straight straight straight straight straight straight
Kernel type flint flint flint flint flint flint semi-flint semi-flint flint flint
Color of kernel cap orange-yellow orange-yellow orange-yellow orange-yellow yellow-orange orange-yellow orange-yellow orange-yellow orange-yellow orange
Color of kernel at abgerminal site orange-yellow orange-yellow orange-yellow orange-yellow yellow-orange orange-yellow orange-yellow orange-yellow orange-yellow orange
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Table 6 Characteristics of inbred lines in Ex situ at NSFCRC during rainy season, 2020
Traits Neid12019 Pac999(S) Neid92010 Nei582013 Neid52023 Neid52013 Neid52016-1 Neid52016-2 Neid52019 Neid52025
Traits of stalk
Plant height 137 99 149 159 122 155 129 128 119 150
Degree of zigzag on stem slightly absent absent absent absent slightly absent slightly absent absent
Anthocyanin coloration of brace roots absent absent very strong strong absent intermediate absent absent strong strong
Traits of leave
Anthocyanin coloration of sheath strong strong medium strong strong strong strong strong very strong strong
Shape of first leaf rounded rounded rounded to rounded to rounded rounded to rounded to rounded rounded rounded
Intensity of green color at leaf medium dark light light medium light light light light light
Undulation of margin of blade intermediate absent absent intermediate intermediate absent absent absent absent absent
Leaf curve of leaf above top ear moderately slightly absent absent moderately moderately slightly slightly slightly slightly
Traits of tassel
Days to tasselling 64 59 61 59 60 63 59 60 59 62
Tassel type semi-erect semi-erect erect semi-erect semi-erect erect semi-erect semi-erect erect erect
Tassel compactness intermediate  intermediate  intermediate loose intermediate dense intermediate dense intermediate  intermediate
Floret density on central spike lax lax lax lax lax lax lax lax medium medium
Anthocyanin coloration at ring absent absent absent very strong absent very strong strong weak absent intermediate
Anthocyanin coloration of glume absent absent strong strong strong strong strong strong strong strong
Anthocyanin coloration of anthers intermediate intermediate weak strong strong strong strong strong intermediate intermediate
Traits of silk and ear
Days to silking 63 61 61 61 60 64 59 59 58 63
Ear height 70 a7 75 7 67 97 73 70 64 82
Anthocyanin coloration of silks intermediate intermediate weak intermediate absent intermediate strong strong absent weak
Ear shape cylindrical cylindrical semi-cylindrical  semi-cylindrical  semi-cylindrical conical cylindrical cylindrical semi-cylindrical conical
Traits of kernel
Number of kernel row 10 12 12 14 14 - 14 12 10 10
Kernel row arrangement straight straight straight straight straight straight straight straight straight straight
Kernel type flint flint flint flint flint flint flint flint flint flint

Color of kernel cap

Color of kernel at abgerminal site

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow
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Table 6 Characteristics of inbred lines in Ex situ at NSFCRC during rainy season, 2020 (cont.)
Traits Neid32001 Nei582024 Neid42013 Neid52032 Neid52031 Nei532005 Nei532011 Nei532021 Nei532027 Nei542012
Traits of stalk
Plant height 134 164 135 117 129 152 157 142 143 139
Degree of zigzag on stem absent absent absent slightly absent absent absent absent absent absent
Anthocyanin coloration of brace roots absent absent very strong strong weak very strong very strong strong absent absent
Traits of leave
Anthocyanin coloration of sheath absent absent absent medium strong medium strong strong strong medium
Shape of first leaf rounded to rounded rounded to rounded to rounded rounded rounded to rounded to rounded to rounded to
Intensity of green color at leaf light medium dark medium medium dark medium medium dark medium
Undulation of margin of blade absent intermediate intermediate intermediate absent absent absent absent absent absent
Leaf curve of leaf above top ear slightly slightly slightly absent slightly strongly absent slightly absent slightly
Traits of tassel
Days to tasselling 59 62 62 57 60 57 60 61 55 58
Tassel type semi-erect semi-erect erect erect semi-erect semi-erect semi-erect horizontal horizontal semi-erect
Tassel compactness loose intermediate  intermediate  intermediate  intermediate  intermediate loose loose loose loose
Floret density on central spike lax medium medium medium lax medium medium medium medium medium
Anthocyanin coloration at ring absent strong absent very strong absent absent absent intermediate intermediate absent
Anthocyanin coloration of glume strong absent intermediate intermediate strong strong absent intermediate intermediate strong
Anthocyanin coloration of anthers absent absent strong absent very strong weak absent intermediate weak strong
Traits of silk and ear
Days to silking 59 61 62 58 60 61 63 61 55 59
Ear height 52 79 60 65 72 84 80 69 7 60
Anthocyanin coloration of silks absent absent weak absent strong strong strong intermediate absent weak
Ear shape semi-cylindrical conical semi-cylindrical conical cylindrical semi-cylindrical conical semi-cylindrical semi-cylindrical semi-cylindrical
Traits of kernel
Number of kernel row 12 12 14 14 14 14 12 14 12 14
Kernel row arrangement straight straight straight straight straight straight straight straight straight straight
Kernel type flint flint flint flint flint flint flint flint flint flint

Color of kernel cap

Color of kernel at abgerminal site

yellow-orange

yellow-orange

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow
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Table 6  Characteristics of inbred lines in Ex situ at NSFCRC during rainy season, 2020 (cont.)
Traits Nei542013 Nei542018 Nei542020 Nei542021 Nei542024 Nei542025 Nei542006 Nei542032 Nei542033 Nei582060
Traits of stalk
Plant height 128 155 151 168 175 161 162 154 153 140
Degree of zigzag on stem absent absent absent absent absent absent absent absent absent absent
Anthocyanin coloration of brace roots strong strong very strong strong absent absent strong intermediate intermediate strong
Traits of leave
Anthocyanin coloration of sheath strong strong strong strong strong strong strong strong strong strong
Shape of first leaf rounded to rounded to rounded to rounded rounded rounded rounded rounded to rounded rounded
Intensity of green color at leaf medium medium medium medium medium medium medium medium medium medium
Undulation of margin of blade absent absent absent absent absent intermediate absent absent absent absent
Leaf curve of leaf above top ear slightly slightly slightly slightly moderately moderately slightly slightly slightly slightly
Traits of tassel
Days to tasselling 60 61 58 60 59 60 56 59 59 62
Tassel type erect erect erect semi-erect semi-erect semi-erect semi-erect drooping drooping erect
Tassel compactness dense intermediate intermediate intermediate intermediate intermediate loose loose loose dense
Floret density on central spike medium medium medium medium medium medium medium medium medium medium
Anthocyanin coloration at ring absent strong strong absent absent absent weak absent weak strong
Anthocyanin coloration of glume absent strong strong strong strong strong absent strong strong absent
Anthocyanin coloration of anthers intermediate strong strong intermediate intermediate intermediate absent intermediate intermediate weak
Traits of silk and ear
Days to silking 59 60 60 62 62 62 58 60 60 60
Ear height 68 83 83 89 92 82 88 73 78 72
Anthocyanin coloration of silks intermediate weak weak strong strong intermediate absent intermediate intermediate weak
Ear shape semi-cylindrical  semi-cylindrical semi-cylindrical semi-cylindrical semi-cylindrical semi-cylindrical cylindrical semi-cylindrical  semi-cylindrical  semi-cylindrical
Traits of kernel
Number of kernel row 12 14 16 12 12 14 14 14 16 12
Kernel row arrangement straight straight straight straight straight straight straight straight straight straight
Kernel type flint semi-flint flint flint flint flint semi-flint flint flint flint
Color of kernel cap orange-yellow orange-yellow orange-yellow yellow-orange yellow-orange yellow-orange orange-yellow orange orange orange-yellow
Color of kernel at abgerminal site orange-yellow orange-yellow orange-yellow yellow-orange yellow-orange yellow-orange orange-yellow orange orange orange-yellow
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Table 7 Characteristics of inbred lines in Ex situ at NSFCRC during rainy season, 2021

Traits Neid52007-1 Neid52030 Neid92006 Nei502003 Nei512005 Nei512006 Nei512016 Nei532003 Nei532010 Nei532026
Traits of stalk
Plant height 111 129 145 107 131 121 145 135 146 139
Degree of zigzag on stem absent absent slightly absent absent slightly slightly absent strong strong
Anthocyanin coloration of brace roots strong absent strong very strong very strong strong very strong strong intermediate absent
Traits of leave
Anthocyanin coloration of sheath very strong very strong very strong very strong strong strong very strong medium strong strong
Shape of first leaf rounded to rounded to rounded rounded rounded to rounded to rounded rounded to rounded to rounded to
Intensity of green color at leaf light medium medium medium medium medium medium light medium dark
Undulation of margin of blade absent intermediate intermediate absent intermediate intermediate absent absent absent absent
Leaf curve of leaf above top ear absent slightly slightly absent slightly slightly slightly absent absent absent
Traits of tassel
Days to tasselling 64 59 61 59 60 63 59 60 59 62
Tassel type erect semi-erect erect semi-erect erect semi-erect erect erect erect erect
Tassel compactness dense intermediate dense intermediate dense dense dense dense intermediate intermediate
Floret density on central spike medium dense medium lax medium medium lax lax medium medium
Anthocyanin coloration at ring absent very strong very strong very strong strong intermediate absent absent absent very strong
Anthocyanin coloration of glume absent absent absent absent absent absent absent absent absent absent
Anthocyanin coloration of anthers strong strong absent intermediate intermediate intermediate strong absent intermediate strong
Traits of silk and ear
Days to silking 60 58 58 59 56 54 54 57 58 56
Ear height 67 65 73 63 65 65 74 73 85 72
Anthocyanin coloration of silks intermediate absent intermediate absent absent very strong absent absent absent absent
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Table 7 Characteristics of inbred lines in Ex situ at NSFCRC during rainy season, 2021 (cont.)

Traits Nei541008 Nei541017 Nei542010 Nei542014 Nei582062 Nei602003 Nei602004 Nei602014 Nei602016 Nei602018
Traits of stalk
Plant height 150 150 129 140 122 151 159 139 137 139
Degree of zigzag on stem absent slightly slightly absent absent absent absent absent absent absent
Anthocyanin coloration of brace roots very strong very strong absent strong absent absent absent absent absent absent
Traits of leave
Anthocyanin coloration of sheath very strong strong weak strong weak medium medium medium medium strong
Shape of first leaf rounded rounded rounded rounded to rounded to rounded to rounded rounded rounded to rounded
Intensity of green color at leaf light medium dark dark medium medium medium dark medium medium
Undulation of margin of blade absent intermediate absent absent absent absent absent intermediate absent absent
Leaf curve of leaf above top ear slightly slightly absent slightly slightly absent slightly slightly slightly slightly
Traits of tassel
Days to tasselling 59 62 62 57 60 57 60 61 55 58
Tassel type semi-erect semi-erect semi-erect semi-erect semi-erect semi-erect semi-erect semi-erect horizontal semi-erect
Tassel compactness intermediate intermediate dense intermediate intermediate intermediate intermediate loose loose dense
Floret density on central spike medium medium medium medium medium medium medium medium medium lax
Anthocyanin coloration at ring intermediate absent absent absent absent absent absent absent absent absent
Anthocyanin coloration of glume intermediate absent absent weak intermediate absent absent absent weak weak
Anthocyanin coloration of anthers intermediate absent absent intermediate intermediate strong intermediate strong strong intermediate
Traits of silk and ear
Days to silking 58 52 57 57 54 56 56 57 59 56
Ear height 84 71 63 79 60 1 75 67 65 73
Anthocyanin coloration of silks intermediate weak absent intermediate absent absent absent absent absent absent
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Study on Nitrogen Use Efficiency of Hybrid Maize (Early Maturity)in Black Clay-Clay

Loam Soil, Nakhon Sawan Province
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Abstract

Each hybrid maize variety had different yield potential and nitrogen use efficiency.
Therefore, the nitrogen use efficiency of hybrid maize (early maturity) was studied in Black
Clay-Clay Loam Soil, Nakhon Sawan Province under low and high nitrogen conditions. This is
useful for information in the breeding assessment and nitrogen fertilization recommendation
in maize production that is appropriate for the area. The experiment was conducted at Nakhon
Sawan Field Crops Research Center (NSFCRC) field and Nakhon Sawan farmer field , Suksamran
Sub district, Tak Fa District Nakhon Sawan Province since 2016-2021. The experimental design
was Split plot design with 4 replications. Main plots were fertilizer levels, i.e. 1) no nitrogen
fertilizer application ( Low nitrogen condition) 2) nitrogen fertilizer application at the
recommended rate according to soil analysis values. (high nitrogen condition). 4 hybrid maize
early maturity varieties NS3 and CP888 New (check) were sub plots. The first set consisted of
NSX052014 (NS5) NSX111011 NSX111021 and NSX111044 variety (2016/2017 and 2019). The
second set consisted of NSX052014 (NS5) NSX111012 NSX111014 and NSX111053 variety
(2018) and the third set consisted of NSX151008 NSX151009 NSX151017 and NSX151034
variety. The results showed no interaction between nitrogen fertilizer levels and maize
varieties on yield. Each variety has potential for yielding and nitrogen efficiency utilization
different in each planting plot. The use of nitrogen fertilizers according to the soil analysis
resulted in an increase in yields from no nitrogen fertilizers. In the experimental plots at the
Nakhon Sawan Field Crops Research Center, the average yield was increased by 68%, and the
farmer's plot increased the yield by an average of 16%. At Nakhon Sawan Field Crops Research

Center, it was found that the Nakhon Sawan 5 variety had the highest average yields of 1,220

sianzilsuddy 01-09-59-01-02-00-01-59
! /@Juﬁﬁﬁlﬂﬂﬁummﬁﬁ Y Nakhon Sawan Field Crops Research Center
?neniduiauntadunisndanienisinens ¥ Agricultural Production Sciences Research and Development Office
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kg rai. followed by CP 888 New with an average yield of 1,197 kg rai’* and NSX111021 with
the lowest yield of 568 kg rai’'. As for maize grown in farmer fields, it was found that CP 888
New variety had the highest average yield of 1,067 kg rai”’. followed by Nakhon Sawan 5 with
an average yield of 1,052 kg per rai. and Nakhon Sawan 3 varieties had the lowest average
yield at 421 kg rai’’. In term of nitrogen use efficiency, in the experimental plot of the Nakhon
Sawan Field Crops Research Center, it was found that the NSX151009 variety had the highest
nitrogen use efficiency at 31.8 ke yield per 1 kg of nitrogen, and the NSX111012 variety had
the lowest nitrogen use efficiency at 7.7 kg yield per 1 kg of nitrogen. At the farmer's field it
was found that the NSX111044 had the highest nitrogen use efficiency at 19.5 kg. yield per 1
kg of nitrogen, and Nakorn Sawan 3 had the lowest nitrogen use efficiency at -1.7 kg. yield per

1 ke of nitrogen.

Keywords: Hybrid Maize, Nitrogen Use Efficiency, Nutrients management
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HaAATIEALT 2559

HadAseAuLUameassdluaudifefvlsuasaissd druaguding dwnemnilh Jamin
UATAITIA NsEAUANLEN 0-20 wwufns SAnasdunsadusng (pH) 7.68 FedaduRusadntee
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pd)}
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wlasaudIenlsuasaITn

q9UgnT 2559 dufiunsugnininadesdnilutud 8 Awnau 2559 uasifuiieananan

Juil 16 waedniou 2559 gqugnd 2560 Ugndalwalufudl 12 fquieu 2560 wasiAuRenandn

D.

€
D

)

uil 19 Aueneu 2560 wazgguand 2562 Ugndnlnalufud 31 wowniaw 2562 uastiuiRoInanan
Jufl 5 fugeu 2562

HANAR LATANBALNINITINEAT

mnmvnaedlinufiuiusseniseiulslulanautuiusvedrinadedn inonanan
Ay 15 Wesiiud Wngluannildvelulasiaunuadangidulinandauandranndlalade
lulnsiauethaditdod ey dalinandndululufiTmadediu Tnslugguand 2559 2560 uag 2562 1t
wanAaiud udosay 101 90 waw 14 audrdy Aarsanluduiusnudiwusuasassd 5
(NSX052014) Tinandnreudrsganinfusauiusdunniug suudeiusuasanssd 3 udliunnsng
nwug CP8s8 New Tnglud 2559 2560 wag 2562 Tinandniade 759 1,027 uay 1,108 Alan3use
19 pudAvu dduug NSX11101 NSX111021 wag NSX111044 Tnandalnanuimes wazliunneng
INNUFUATAITIA 3 (Table 3)

finrsantueennon Tud 2559 way 2560 wuitluanwdililddelulasiauilidninneen
Ivuwazesnaendatiniildlelulnsau wazdvisinswesnisesnluy uagesnaendfuiundy
aenadoatumsfinuives And waz yAnd (2550) finudluanmllasiausi Snlwedramdedimsesn
sendazeenivuginitanmlulasaugs Tusuiugnudn NSX111011 Siueeniny uazeennand
FiFndmnitug Tnefiiusenlva wazoonaenday 51 waz 50 Ju mudfy dawiusd inuiugdus 3
Jueanlvuuazeanasndil 52 war 51 Tumud1au (Table 4 and 5) Tul 2562 wudiseaule
Tulasiau Wiiuesnluy uavesnaendlaiuansinsiunsatin Inglviueenlvuuazesnaandary 52
wag 51 Tu anuddu dulusuiugnuindiuiueenivy wageeneendiguansdeiuniseada lngwug
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UATAITIA 5 NSX111011 NSX111044 Fuiusenlvu 51 Ju wiriu di NSX111021 fuiueenivy
50 Tu duuAsadsia 3 seninutiiian Ae 54 Ju (Table 6) duiussnaondrnudniugataunn
Wug waziudiUSeuiiou CP888 New TuaanaandiKagsening 50-51 Tu duuATadssd 3 oanmen

9 9

Mgdfian Ao 53 Tu (Table 15) Bedayaiusenluueennandqy awnsatunldlunisdndulalunis

mruaiudandnlnawdasiuglrduiusiuteyaaiiuunaunulugigauan welidnilnalasuul

a

Misanelunsasaiulalundayseogls

UszAnsnnnislddelulnsiau waz Low N index (LNI)

Fnlnausasiugasivssdvsnmmislslulanaulunisamandnundesidioda uegiy
nslnandnluanmivialulasauuaslssululasiuindaandaunnesiuinn desudlnu dennly
gaugniuinlnaiugivulinandaluanmithildavslulasouanadiwneseanluannd iy
lulasiaulsinniinarussansamnsldlelulasaufasiiandes udtmmiuglmliuandnluaning
Tatelulnsiauroutrgauazunnsnsnluannitlllatelulasioudeudisnn awszansamnsld
Jelulasaulunisadismandaiazdeamnlude annmeass wuin S1nlnadssdniudagiust
Uszansnmnslidelulnsiaulunsainamananiiunnsnaiu Tnestus uasaissd 5 uaz NSX111021
fivsgansannisiddelulasiaulunmsadiamandn (ANUE) fiussansainnisasisandalndidesiu
fustug CPess New Lagdl ANUE iwindu 31.1 31.8 way 31.4 Alanduwandn/Alandu N antuiild
MINEAU dIUUg NSX111011 NSX111044 uag uAsadssa 3 Ussaniammislodelulasiaulunis
adrenandn 1indu 21.0 24.3 uay 28.0 Alansunandn/Alansy N 9nedild (Table 7) sius
NSX111011 Hendszansammslaslulnsnaudeudraiosniniugau iWesanlulanmudasilsl
Taelulnsiulinandnunnsnsnnluanmilddelulasiausnuniin (@nadudniia

AAs1g9 Low N index (LNI) vosdnlnaidesdniiudgnuau Tnoe (LND Adlnd 1 vaneds
mslvnandnluanindildlulasiaudnsaiailndidssfuanmildlulnsausnigs :1nnnsdnu
WU NSX111011 HA1 LNI Audnagendniugdy (0.52) dmiusug NSX111021 wu3rdien LNI
AudsnImug (0.39) dausiug uAsAITIA 5 NSX111044 WusuATAISIA 3 WAz CPESS New
wag dlndifgeiu Inedaindu 0.44 0.46 0.42 uag 0.42 anuadu (Table 7)

NNMIVINABILITIUIIUSATAT ANUE g9 aglvinandndluanimauiineiiios ieyindgn
Tuanmitlilddelulpsiausnianasmemaninizganitiugdu q witsiibildnneaiuiviugiay
TnanAnsniwusay wosnuTWugia ANUE s a=fien LNI ga Tun1smaaesiiferiug NSX111011
wansinduiugiisinlinevaussiedelulasiou wiillethlugnluanmlulnsausnananazanadlsl
uninandiugnluanmdisilulnsiaumneriies

wUadnNenINg

qavand 2559 sufiunsUgndnilnadesdafluiud 26 nsngiau 2559 wasfuRgwanan
$ufl 31 gana 2559 feUgnt 2560 Ugndmilneluiudl 19 wewanAy 2560 waziuiRemanan Jui
2539MAL 2560 warggUand 2562 Ugndmlwalufudl 29 nquanau 2562 uasiAuemanan Tuil 3
ey 2562
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nmsneaatlinufduiusseninsssdulelulnsnuiuiuguedninadednidenanand
audu 15 Wesidud Tuannilddelulnsiaumuadinseiaulinandaunnsisandlaldde
lulpsiauegedidoddny Inelunguand 2559 uay 2560 TinanAnfistudosay 14 uay 26 suddy
finsanlusuiugnuiniugunsanssd 5 (NSX052014) Tinandnreuinsgsniniugfidusiugduyn
Wug safeiuguasadssd 3 ualiunnaneainiiug CP8ss New tnelul 2559 way 2560 inan&n
1y 888 wag 1,052 Alanfusials muddu dauiug NSX11101 NSX111021 uay NSX111044 15
Handnlnanufes wagliunnm 19NN uguAsadssA 3 (Table 8) diulul 2562 wuantalnalv
nanAnaouiiwh feiliilesnudsgninnlnalutasiidnlnaoonnen ianaeduisrns uazgungd
ypaanmaInaraudnsgs (Figure 1) Snitslaifinislithiasy vhldmansenuvhlinonandnanasld
aonAdasTUNN3TI891ULBY Aron (1974) is1sauimindlnaviatnlugsdsusdoonaondag
Junsesadruudn azvilinandnanas 50 wWesidud Wuiieatu Grudloyma et al. (2005) waz
fiws wazany (2550) Menuidnlnadesdnignuammnatiluiiseonaen nandnazanas 4d-
53 Weslud Fanmamaassnuindnlnedilildade wazlatslulnsauliandafios 472 uag 508
Alansy auddy (Rududfiosdosay 8) lusuiugwuihdmlneiugisuniuglfiandnganiiiug
UATAITIA 3 WAkuMNEN9aIN CPE88 New (Table 8)

Snwagmensineas linufduiussenisssdulslulasnuiuiuduosdnlnadedn e
fuponmenuastiinadesdn’ luged 2559 wuiiluanwitlaldtelulasiausilidnlnaeanl
uazeanmensafdninilddelulasian Tusuiugnuin NSX111011 $fusenlny wazesnnenday
Sandwniiug (Table 9) Tl 2560 wuinszaulelulasiau iiusenlny uazesnnendailiunnmng
e dlumuiugnuindiuiusenlvy wazesnaondiguand1aiuniee@da lag NSX111011 o8
Inssandmniug (52 Ju) wazunsadssd 5 sannendadiianimniug (51 Tu) ualduand1eain
NSX111011 waz NSX111021 fisennendas] 52 Fu (Table 10) Tuggugnd 2562 1ieannuszay
Haymludiadas wazannzuda lidnlneeenlnuuazoannondif doutdaandn lnedfueenin
LazaaNABNGIY 55-56 Wag 54 Tu Awa1aU (Table 11)

UszAnsnmnislddelulnsiau waz Low N index (LNI)

MnMInaes wudl dnlnadssdniudasiugivssansamnsldtelulaseulumsadng
nawdnTLAna1aiy Tneug NSX111044 TUszAnBamnisainamandnganimniug (19.5 Alan3u
wards/Alansu N 91noiild) d uasanssd 5 NSX111011 NSX151021 fiudunsanssn 3 uaz
CP888 New il ANUE 11U 10.9 7.9 10.1 9.2 uag 17.5 Alanfunandn/Alansu N a1neiild
AEAY

537 Low N index (LNI) wudn NSX111044 §ié1 LNI Aeudnasinisiugdu (0.63) dauiug
UATAIT3A 5 NSX111011 NSX151021 WATaI535A 3 ey CP888 New dA LNI AU 0.73 0.76 0.72
0.74 uay 0.67 MuAWU Faazwudniug NSX111011 Sausfagdlan LN liwnndsainiug dusnndin
wifreuisandt WulUluiiemaferiuiumveseduidasudideinlsunsaissd (Table 12)
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wan1snaaasludalnadesdnfgnuauiugfiruagiuistduraii 2 (qaugnd 2561)

HaAAIIZIAUY 2561

HadATIzviuLUamaaedlugudidenylsuasaissd duaavdrsy dnennin Janin
UATENTIA AseRuANEn 0-20 wuRwns Seanandunsadudng (pH) 7.87 Fedadurnadndes 3
SuvSeing 202 Wesidud dneglussiugs Tveanedaiiluuselond 12 Sadnsusioilaniu dedmeyly
sefuvunans uasilwuadesiuaniUdeuls 121 fadnsusedlansy dsdnegluseiuas (Table 1)

nadnsviiunUamaaedullannunsng suagudisg sunennih daninuasassd 7
sEAUAIINEN 0-20 wufiuns fataudunsadunis (pH) 7.92 §edmdufuarandnifes i
Suneing 2.04 Wedldud dneglusziuge Trleaneaiiiulselow 4 fadnSudenlansy dednog
Tusedfun wagiiwumaGendiuanidsuls 130 Sadn3usoflansy Jednegluszdugs (Table 2)

wlasAudIdenylsunsalssd

ﬁwLﬁumiﬂqﬂﬁﬁ’niwmgmﬁmﬂui’uﬁ 11 figunen 2561 wanifuAesanan uil 19 fugeu 2561

HONAN LOTANBALNINNITNGEAT

Mnmanaedlinufiutussenitsedulslulanautuiusuedninabodnidononan
AL 15 Wosidus usnuanuunesegtelifedidywneadfvenissedulelulanaunaeiug
Tnenuinlagluanmilaelulasaunudinseiau Wnandnganitlilddelulngiou (964 uas
1,147 Alanfusiels nuddv) iutudosay 19 Tuduiugnud uasanssd 5 Wikanangandiynig
(1,220 Alanusiols) laiunnsrsannitug CPess New filsinanan 1,127 Alansudels (Table 13)

anwaeN1INIsinEns nuilidujduiusseninesgaudelulasiauiuiug defusennanves
13l wazlinuanuwansansadfvesseaudelulasiau lnensld waglilddelulasauyinli
11lnneannendiiy warAsNAIEBgTENINe 51-52 war 53-54 Ju aud1au lusuiugnuaiy
wansindeg19ddedAyn19aif Inewug NSX111014 sonaendailly wazaandaiisanImnnug
(Table 14)

UszAnsnnnislddelulnsiau waz Low N index (LNI)

Mnmnaaes wui Fnlnadssdriutasiugiivssdrsnmmslielpsadlumsad mande
Aunnsineu Taewus NSX111014 fUszdnSamnnsadramandnganimasiug (22.3 Alansunande/
Alansu N aneild) @ uAsenssA 5 NSX111012 NSX151053 fusunsanssd 3 CP888 New i ANUE
Wi 9.3 7.7 73 8.9 wae 17.7 Alandumandn/Alansu N andeiild smuddu (Table 15)

3151294 Low N index (LNI) 731 NSX111014 Hfin LNI Apudnssinniniugdu (0.60) @
WS UATAITIA 5 NSX111012 NSX151053 UATAITIA 3 WAz CP888 New UA1 LNI Wiy 0.75 0.74
0.76 0.74 uay 0.66 AWAWU (Table 15)

wUanNenINg

ﬁﬂtﬁumiﬂqﬂi’fniwmt,?ﬁysmﬁmﬂui’uﬁ 20 WepenAsl 2561 wasifiunenasdn Juil 1 fueneu 2561

HANGR LaTANEAENINISINEAT

i fduiussenissiulslnsaumasiussonananvasinlnafinruiy 15 wWedidud
uAnuALLAnAeEsitd dmeaiRveseiulslulnsauasiug Tngluanmilddelulpsiaun
Avianesinulinandngsninililddelulasauuandset 1sdidoddy (961 waz 847 Alansusiels
s dy) Tinanandiatuiosay 13 luduiugnuitunsassd 5 Tinendn gandwiugfiruiusdus
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aa

(975 Alansusiels) uliiumnsmeadAfuiugiuioudiouuasassd 3 CP8ss New Mlvinanangaan
893 uar 1,047 Alan3usiels mud1diu (Table 13)

MRAUANBAEIIMSNYRS inuufduiusseninsssaulelulasnuiasiugneiusenvuuas
monday nudsvaudelulasuilidnilnaeennendidisuasaendiy lduansnesiunisads Tudiu
ius wudlaednlnasiug NSX111014 eenluy uazaendifif2iign (Table 16)

UszAnsnmnisidlelulasiau

InMsnaaes wudh Flnadssdadiug NSX111014 fuszAvSnmnsadimandngandy

naug (14.3 Alanfunands/Alansu N andenld) Wulluiamadertuiunmeasddugudide

9 9
=

fvlsumsadssd dau uAsEITsA 5 NSX111012 NSX151053 Wuguasadssa 3 CP888 New i ANUE
WU 0.9 7.9 4.4 8.0 wag 9.8 Alanfunandn se 1 Alaniu N Aldante auddu (Table 17)

31A5129% Low N index (LNI) wu31 NSX111053 A1 LNI Aeutnasnndniugdu (0.68) dau
Wug UATAITIA 5 NSX111012 NSX151014 A1 LNI iy 0.87 0.76 uaz 0.82 @uiuguasadIssa
3 uay CP888 New dlfn LNI iy fie 0.77 (Table 17)

wansnaaadludnilnadesda fgnuauiusiuaigfiuiaduyed 3

KAWL UaNT 2563

HadAsIeriAukUamaaaslugudITeivlsunsassa svagudrsy snnennin Jandn
UATAISIA Aseauaudn 0-20 wufiwes da1anudunsadusig (pH) 7.02 Fedmdunans &
Juvideing 1.58 Wosifud dnegluszduiiunans vleaviedaiiiuusslowd 28 fadnfusenlaniu B

U =

Jnaglusyivgs uaslilnunadenivandould 132 dadnsusdenlansy winaglusedugs (Table 1)

a 4

HAIATIENAUgAUaNT 2564

HadasieAuLUamaaadluaudITenylsunsassh muagudisy guneniniy fanda

=

UATEAISIA Tszduanudn 0-20 wuRwas deanudunsadusng (pH) 7.85 Fadmdumudnties
Sunuing 1.66 Wesidus dneglusziuuiunans fiveave Saiiduuselend 10 fadnsusedlansy
Fadneglusziuuiunans wagilnunadeniiuaniudouls 121 Sadnsusiedlaniu Fadnoglusziugs
(Table 1)

nadaTziAuLamaaedlulatnuning duaaudisg sunemni Sminuasanssd 7
sgRuAINEn 0-20 wuRiuns daraudunsaduis (pH) 7.36 Fedmdufuaadndes 1
Suvdeig 2.00 wWesidud dneglusziuuiunans Ivleavesanidulselow 4 Tadnsudedlansu B
Fnogluseiu uazillnunadonfiuanudeuls 107 fadnsusedlansy dednoglusefuuiuna
(Table 2)

wlasaudIenlsuasalssh

q9UgnT 2563 Ugnimilwadssdndluiudl 15 nangiau 2563 wanfuiRwandn Yufl 26
manew 2563 Tugguand 2564 Ugndmlwadssdntlutudl 20 nquanau 2564 wanfufemandn
$uil 30 Fonen 2564

HANERA WAZANYAILNIINITINYAT

Mnmavnaedlinufduiusseninsedulslulanautuiuguesiniinad sade idonanani
Ay 15 Wedidud Tungugn® 2563 dmlnafilslddeilnmay uarlddghilnsaunuaiinsziiu
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Tinanarlluane T usERR (1,039 uag 1,139 Alansusels mussu) daulud 2564 wuindalnaild
Jelulnsaunuaiinsgindlinendnfiut unnililadslulanososas 30 Tnglvuandn 1,050 uay
808 Alansusials snua1au Tusuiugnudn NSX151009 NSX151017 wag NSX151034 Tinandnly
uanAneuyneada warliondnlaiunndnsannitug CP8ss New v 2 nauan Snvadslinanangeni
UATENTIA 3 dauiug NSX151008 Tinandmisoniniugfisusiugdu urbiwnnssainuasassd 3
LAYNNITNARRINUT1 NSX151009 hustugilinandnreutrsiniviusuiugdu 4 luanmild
JelulnsiaunuAiiasizhiu (Table 18)

ANWAIENIINITNGAT

Tinuduiusseminssavdelulasauiuiudseiusennanvestnilng lugaugn 2563 linu
AsLAnAIsaRRvesiasziulelulnsiau uasiug Tasanmuasitlilduasldvelulnsousil
F1lnaganivy waAsnAIEBesEnINe 55-56 Uag 55 Ju audau Tusduiugnuindilnausiag
WugiTueanlny uavnendifodsening 55-56 wag 54-56 Ju auddu (Table 19) Tugauan 2564
wuAILANAsaER Aventssedu glulasiau wasiug Tnsanmuvasiililagelulasauyinl
Fnlnmeonlnudnindlddelulasiou (56 uag 54 Ju muddv) Tudufugnudn NSX151034 T5u
onlnuiiign Ao 52 Ju dwsutusonaendag wuirimlnadivgnlaslilddelulasiou fiiusen
nenmaliunnanaandiladelulasiou (53 wag 52 Fu mudisu) luduiugwudn NSX151034 T5u
oonlnuiifian Ae 51 Yu (Table 20)

UszAnsnnnislddelulnsiau waz Low N index (LNI)

1NN1INAFBY WUINUT NSX151009 dUsednSamn1sas1Nandngendmnnug Ao 31.8
Alansunandn/Alansu N andeiild @i NSX151008 NSX151017 NSX151034 fiuguasaissn 3
LAy CP888 New &l ANUE Winfiu 12,6 12.7 16.2 12.1 wag 18.0 Alanfuwandn/Alansu N 910l
1d aud1diu (Table 21)

315183 Low N index (LNI) wu31 NSX151009 fe1 LNI Aputnaniniiwugsu (0.68)
NSX151008 NSX151017 NSX151034 fusunsanssd 3 uay CP888 New fiAn LNI wihifu 0.80 0.81
0.78 0.81 way 0.77 AWaWU (Table 21)

wUaNEnNINg

Tugguan® 2564 Ugndminadesdnilutudl 16 Squiu 2564 uwanfufenondn Juil 22
ey 2564

HANAR LATANBALNINITNEAT

mnnavnaedlinufiuiusseniseiulslulanautuiusredrinadedn inonanand
ATy 15 Wosidus lugguan® 2564 drilwedililatelulnmau uadlalslulmsaumuaniinnsin
Tinandnliwansinaiunneadia (818 uar 895 Alansusals mua1nv) ludunugnuindlnaiug
NSX151009 wag NSX151034 lvinandnliunns1anisadfiuiuguasaissa 3 uag CP8ss New lag
linandn 887 874 840 uag 940 Alaniusals mud1du @11 NSX151008 wag NSX151017
Toinandnliinemn NSX151009 uay NSX151034 uAsaRssA 3 usr1nin CP888 New (Table 22)
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MIGUENuETIMsnees inuufauiusseninsgivdelulasauuasiugaeiusenlvuuas
aonday wudseaudelulaswhlidnlnaeennendudewasaandyliwananaiunisads luau
g wuindnlnesiug NSX151034 eenly wazmendisdian (Table 23)

UszAnsnnnislddelulnsiau waz Low N index (LNI)

IINNINAGBY NUFINUG NSX151008 NSX151009 hag NSX151034 HUsednSninnisasi
wanAnlndiAgetu Ao 12.9 13.6 uay 15.4 Alandumands/Alanu N andeiild @ NSX151017
WUFUATAIIIA 3 CP888 New i UsednSainnisasiswandnindu -1.7 -0.2 uag 6.8 Alansy
wawdn/Alansu N antedild auadu (Table 24)

A9 Low N index (LNI) wu31 NSX151017 wagiiugunsadssd 3 dan LNI Asudiegendn
Wugdu fo 0.94 uay 0.92 MudIFU dau NSX151008 NSX151009 NSX151034 wag CP888 New i
A1 LNI IndiAgsiiu 0.83 0.81 0.78 0.79 way 0.87 amasiu (Table 24)

dqunan1svnassuazdaLauauue
Anwszansnmmislilulasiauvestninadosdn fgnnauiugfirueg fudeduiivgnludu
$7u Suwmiler fdamgananysaiogluseiuiiunats Tuanmudasilalagelulnsay wagldde
lulpsausnsuurthmuainsesiau luslasudideivlsunsaissd uasuannunsns aguldsd
navaslylulasiausanislinandnvasdialneg
1. sl delulasaumuaninse saulinandadiui uanlildlelulasnay luulameaos
Auiideiivlsunsassilinandniiutuaiososay 68 uaunwmsnslinandaiutuaiedonas 16
2. $1lnadosdnifiugnlugudidefivlsunsassd nuiiusuasarssd 5 Tnandngen
\de 1,220 Alansusels J9IRINIABNUS CP88S New lvnandniady 1,197 Alansusels wazug
NSX111021 Winawdniadesingae 568 Alansusiols
3. dnlnadosdniiugnlusUannunans wuiniug CPess New liinandngeaniais 1,067
Alan3usiels sosaunderiug uasassd 5 Alvnandnade 1,052 Alansusels wagiusuasanssd 3
Tinawdnindomande 421 Alansusiols
Uszansanwnisldlulnsiauieadnananan
1. Tuwdameaeemudideivliunsalssd wuiniug NSX151009 dusgansainnisly
lulnsauileairsnandngsiian Ao 31.8 Alansunandndelulnsiau 1 Alandy uawiug NSX111012
fuszavBammsldlulasiuiioawandntesiian Ao 7.7 Alanunandndelulnsiau 1 Alan3u
2. luwlasnunsng Wug NSX111044 fuszavsamnsldlulasauiioadssandng iian
fe 19.5 Alanfunandadelulnsiau 1 Alandy wariusuasasse 3 Tusvansamnsldlulasauile
aandntiostian fo -1.7 Alandunananselulasiau 1 Alansu
MnnsnaaesmuidrinadsdniivgnlusUaunuasnslinanin uasivssansamly
msldlulssiudieadsmandniiniivgnlunamnaesqueidedivliuasaissd faidesanugn
pungmaUnfliinisliiesulunngingaduiisis
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nsinanudgluldussTed
ansnihdeyauszaviamnisldlulnnauresdninadsedefignaauiug ruesnsy
Feanmsinens lunguaniunien-saumdedden dminuasaissd lldlunsuseduiug waglv
Fuuzihnsdanstelulasaulumssdndninadedniidedamngaufuaniniiud

AYBUAN
YaUaUAN NNUNITY NINMUIITNIT LATALITUNABBIVNINITNEATIINNENUTIUTINITHER

Augidefivlsunsassd Mlinnuoynseidiemdslumsufifnuiameass mafufiegiedu

Lagfegeity TudanmiemeideduresfiRng inuninsiivesiaiminuasaissd Al

ArweATzuAlunsUf TRy
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Table 1 Basic soil properties at Nakhon Sawan Field Crops Research Center (NSFCRQ) prior to planting in
2016, 2017, 2018, 2019, 2020 and 2021.

0-20 cm. depth

Parameters
2016 2017 2018 2019 2020 2021
Soil pH (1:1) 7.68 6.90 7.87 7.89 7.02 7.85
Organic matter (%) 1.40 1.98 2.02 1.75 1.58 1.66
Available phosphorus (mg/kg) 5 9 12 8 28 10
Exchangeable potassium (mg/kg) 70 ) 121 70 132 121
Table 2 Basic soil properties at Nakhon Sawan Farmer Field prior to planting in 2016,
2017, 2018, 2019, and 2021.
Parameters 0-20 cm. depth
2016 2017 2018 2019 2021

Available phosphorus (mg/kg) a4 8 a 3 a
Exchangeable potassium (mg/kg) 150 80 130 50 107
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Table 3 Maize grain yield (kg rai’) of maize under different nitrogen fertilizer application rates and varieties at Nakhon Sawan Field Crops
Research Center (NSFCRC) in 2016, 2017 and 2019 cropping season.

Varieties (b) 2016 2017 2019
fertilizer application Mean Yield fertilizer application Mean Yield fertilizer application Mean Yield
rates (a) (b) increase rates (a) (b) increase rates (a) (b) increase
(kg. N-P205-K,0 /rai) (%) (kg. N-P205-K,0 /rai) (%) (kg. N-P205-K,0 /rai) (%)
0-10-10 15-10-10 0-10-10 15-10-10 0-10-10 10-10-10
NSX052014 (NS 5) 522 981 751 a 88 632 1,422 1,027 a 125 1,059 1,157 1,108 ab 9
NSX111011 499 888 693 ab 78 606 1,143 874 b 89 964 978 971 b 1
NSX111021 345 790 568 c 129 718 1,261 990 ab 76 868 1,163 1,016 b 34
NSX111044 488 884 686 ab 81 699 1,240 969 ab 77 991 1,094 1,042 ab 10
NS 3 353 900 626 bc 155 570 1,151 861 b 102 913 1,002 957 b 10
CP888 New 495 975 735 a 97 742 1,339 1,041 a 80 1068 1,293 1,180 a 21
Mean (a) 450 b 903 a 101 661 b 1,259 a 90 977 b 1,114 a 977 b 14
F-test a o x> *
F-test b xx x *
F-test axb ns ns *
CV (a) % 17.21 24.20 7.62
CV (b) % 10.56 13.44 10.08

ns =not significant,* = significant different at 5% level, * =significant different at 1% level

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT
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Table 4 Days to silking and days to tasseling of maize under different nitrogen fertilizer application rates

and varieties at Nakhon Sawan Field Crops Research Center (NSFCRC) in 2016 cropping season.

Varieties (b) Days to silking Mean Days to tasseling Mean
fertilizer application rates (a) (b) fertilizer application rates (a) (b)
(kg. N-P205-K,0 /rai) (kg. N-P205-K,0 /rai)
0-10-5 10-10-5 0-10-5 10-10-5

NSX052014 (NS 5) 52 52 52 b 51a 51b 51b
NSX111011 53 50 51c 51a 50 a 50 ¢
NSX111021 54 51 53 bc 51a 51a 51b
NSX111044 54 51 52 b 55Db 51b 51b
NS 3 58 54 56 a 52 a 53¢ 54 a
CP888 New 54 53 53 bc 52 b 51b 51b
Mean (a) 54 a 52b 52b 52a 51b
F-test a x> x>
F-test b o o
F-test axb ns ns
CV(a) % 2.80 1.22
CV (b) % 1.71 1.14

ns =not significant,* = significant different at 5% level, * =significant different at 1% level

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

Table 5 Days to silking and days to tasseling of maize under different nitrogen fertilizer application rates

and varieties at Nakhon Sawan Field Crops Research Center (NSFCRC) in 2017 cropping season.

Varieties (b) Days to silking Mean Days to tasseling Mean
fertilizer application rates (a) (b) fertilizer application rates (a) (b)
(kg. N-P205-K,0 /rai) (kg. N-P205-K,0 /rai)
0-10-10 15-10-10 0-10-10 15-10-10

NSX052014 (NS 5) 55 51 53 a 53 50 51b
NSX111011 52 a9 51c 51 48 50 ¢
NSX111021 54 51 52 ab 52 50 51 ab
NSX111044 55 50 52 ab 53 49 51 ab
NS 3 56 52 54 a 54 51 52 a
CP888 New 55 52 53 a 53 51 52 Db
Mean (a) 54 b 51la 52 a 50 b
F-test a ** *
F-test b *x *
F-test axb ns ns
CV (@) % 3.33 1.98
vV (b) % 1.85 1.56

ns =not significant,* =significant different at 5% level, * =significant different at 1% level

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT
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Table 6 Days to silking and days to tasseling of maize under different nitrogen fertilizer
application rates and varieties at Nakhon Sawan Field Crops Research Center
(NSFCRQ) in 2019 cropping season.

Varieties (b) Days to silking Mean Days to tasseling Mean
fertilizer application rates (a) (b) fertilizer application rates (a) (b)
(kg. N-P205-K,0 /rai) (kg. N-P205-K,0 /rai)
0-10-10 10-10-10 0-10-10 10-10-10

NSX052014 (NS 5) 51 52 51b 49 51 50b
NSX111011 51 51 51b 50 50 50b
NSX111021 53 52 52 b 51 50 51b
NSX111044 51 51 51b 50 50 50b
NS 3 53 55 54 a 52 54 53 a
CP888 New 52 53 53 ab 51 51 51b
Mean (a) 52 52 51 51
F-test a ns ns
F-test b * x
F-test axb ns ns
CV (@ % 1.50 0.81
CV (b) % 224 2.16

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

Table 7 Nitrogen use efficiency and low nitrogen index (LNI) of maize under different nitrogen fertilizer

application rates and varieties at Nakhon Sawan Field Crops Research Center (NSFCRC).

Varieties ANUE* LNI*
(kg /kg N)
NSX 052014 (NS 5) 31.1 0.44
NSX111011 21.0 0.52
NSX111021 31.8 0.39
NSX111044 24.3 0.46
NS 3 28.0 0.42
CP888 New 314 0.42

*Average 3 years (2016 2017and 2019)
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Table 8 Maize grain yield (kg rai’) of maize under different nitrogen fertilizer application rates and varieties at Nakhon Sawan Farmer Field

in 2016, 2017 and 2019 cropping season.

Varieties (b) 2016 2017 2019
fertilizer application Mean Yield fertilizer application Mean Yield fertilizer application Mean Yield
rates (a) (b) increase rates (a) (b) increase rates (a) (b) increase
(kg. N-P205-K,0 /rai) (%) (kg. N-P205-K,0 /rai) (%) (kg. N-P205-K,0 /rai) (%)
0-10-5 10-10-5 0-10-10 15-10-10 0-10-15 10-10-15
NSX052014 (NS 5) 850 927 888 a 9 9ar 1,157 1,052 ab 22 420 ar6 448 ab 13
NSX111011 714 849 781 ab 19 990 1,023 1,007 ab 3 430 a6l 445 ab 7
NSX111021 743 827 785 ab 11 741 916 829 ¢ 24 ar2 535 504 ab 13
NSX111044 662 790 726 b 19 689 1,082 886 bc 57 539 568 553 a 5
NS 3 808 870 839 a 8 794 975 884 bc 23 443 400 421 b -10
CP888 New 783 926 854 a 18 912 1,223 1,067 a 34 528 608 568 a 15
Mean (a) 760 b 865 a 14 845 b 1,063 a 26 472 508 8
F-test a x* x> ns
F-test b x* xx *
F-test axb ns ns ns
CV(a) % 12.20 19.91 58.01
CV (b) % 12.33 12.46 17.28

ns =not significant,* = significant different at 5% level, * =significant different at 1% level

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT
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Table 9 Days to silking and days to tasseling of maize under different nitrogen fertilizer application rates

and varieties at Nakhon Sawan Farmer Field in 2016 cropping season.

Varieties (b) Days to silking Mean Days to tasseling Mean
fertilizer application rates (a) (b) fertilizer application rates (a) (b)
(kg. N-P205-K,0 /rai) (kg. N-P205-K,0 /rai)
0-10-5 10-10-5 0-10-5 10-10-5
NSX052014 (NS 5) 52b 52 bc 52b 51 bc 51 bc 51 cd
NSX111011 52b 50 a 51b 50 b 48 ¢ 49 d
NSX111021 51 a 51b 51b 49 ¢ 49 b 49 d
NSX111044 53 bc 51b 52 b 51 bc 49 b 50d
NS 3 54 bc 55 ¢ 54 a 53 a 53 a 53 a
CP888 New 55c¢ 52 bc 53 a 55 a 50 bc 52 bc
Mean (a) 53 a 52 b 51 50
F-test a ** ns
F-test b *x *x
F-test axb > o
CV (@) % 1.20 2.68
Vv (b) % 2.00 1.69

ns =not significant,* = significant different at 5% level, * =significant different at 1% level

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

Table 10 Days to silking and days to tasseling of maize under different nitrogen fertilizer application rates

and varieties at Nakhon Sawan Farmer Field 2017 cropping season.

Varieties (b) Days to silking Mean Days to tasseling Mean
fertilizer application rates (a) (b) fertilizer application rates (a) (b)
(kg. N-P,05-K;0 /rai) (kg. N-P205-K20 /rai)
0-10-10 15-10-10 0-10-10 15-10-10

NSX052014 (NS 5) 53 55 54 bc 51 51 51b
NSX111011 52 52 52 d 52 53 52 ab
NSX111021 53 55 54 bc 52 53 52 ab
NSX111044 53 54 53 ¢ 54 53 53 a
NS 3 55 56 55a 54 54 54 a
CP888 New 54 54 54 b 52 52 52 ab
Mean (a) 53 54 52 53
F-test a ns ns
F-test b *x xx
F-test axb ns ns
CV () % 2.68 1.86
CV (b) % 1.69 1.93

ns =not significant,* = significant different at 5% level, ** =significant different at 1% level

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT
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Table 11 Days to silking and days to tasseling of maize under different nitrogen fertilizer application rates

and varieties at Nakhon Sawan Nakhon Sawan Farmer Field in 2019 cropping season.

Varieties (b) Days to silking Mean Days to tasseling Mean
fertilizer application rates (a) (b) fertilizer application rates (a) (b)
(kg. N-P205-K,0 /rai) (kg. N-P205-K,0 /rai)
0-10-15 10-10-15 0-10-15 10-10-15

NSX052014 (NS 5) 56 56 56 54 54 54
NSX111011 56 55 55 54 53 54
NSX111021 57 56 56 54 54 54
NSX111044 55 56 56 54 54 54
NS 3 56 56 56 54 54 54
CP888 New 56 56 56 54 54 54
Mean (a) 56 56 54 54
F-test a ns ns
F-test b ns ns
F-test axb ns ns
CV (a) % 1.55 1.60
v (b) % 1.35 1.22

ns =not significant,

Table 12 Nitrogen use efficiency and low nitrogen index (LNI) of maize under different nitrogen fertilizer

application rates and varieties at Nakhon Sawan Farmer Field

Varieties ANUE" LNI
(kg /kg N)
NSX052014 (NS 5) 10.9 0.73
NSX111011 7.9 0.76
NSX111021 10.1 0.72
NSX111044 19.5 0.63
NS 3 9.2 0.74
CP888 New 175 0.67

" Average 2 year (2016 and 2017)
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Table 13 Maize grain yield (kg rai’) of maize under different nitrogen fertilizer application rates and varieties
at Nakhon Sawan Field Crops Research Center (NSFCRC) and Nakhon Sawan Farmer Field in

2018 cropping season.

Varieties (b) NSFCRC Farmer Field
fertilizer application Mean Yield fertilizer application Mean Yield
rates (a) (b) increase rates (a) (b) increase
(kg. N-P,0s-K,O /rai) (%) (kg. N-P,0s-K0 /rai) (%)
0-10-10  15-10-10 0-10-10  15-10-10
NSX052014 (NS 5) 1,150 1,290 1,220 a 12 969 982 975 ab 1
NSX111012 826 941 884 c 14 713 831 772 c 17
NSX111014 844 1,179 1,012 bc 40 859 925 892 bc 8
NSX111053 1,013 1,122 1,068 b 10 737 952 844 c 29
NS 3 955 1,089 1,022 b 14 833 954 893 bc 15
CP888 New 994 1,260 1,127 ab 27 974 1,121 1,047 a 15
Mean (a) 847
964 b 1,147 a 19 b 961 a 904 13
F-test a * *
F-test b * -
F-test axb ns ns
CV (a) % 0.67 1303
v (b) % 8.82 712

ns =not significant,* = significant different at 5% level, * =significant different at 1% level

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT
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Table 14 Days to silking and days to tasseling of maize under different nitrogen fertilizer application rates

and varieties at Nakhon Sawan Field Crops Research Center (NSFCRC) in 2018 cropping season.

Varieties (b) Days to silking Mean Days to tasseling Mean
fertilizer application rates (a) (b) fertilizer application rates (a) (b)
(kg. N-P205-K,0 /rai) (kg. N-P205-K,0 /rai)
0-10-10 15-10-10 0-10-10 15-10-10
NSX052014 (NS 5) 53 53 53 cd 51 51 51 bcd
NSX111012 55 53 54 ab 53 51 52b
NSX111014 52 52 52d 50 50 50d
NSX111053 53 53 53 d 51 51 51 cd
NS 3 55 54 55 a 55 54 54 a
CP888 New 54 53 54 bc 52 52 52 bc
Mean (a) 54 53 52 51
F-test a ns ns
F-test b *x *x
F-test axb ns ns
CV (@) % 2.52 2.91
Vv (b) % 1.36 1.45

ns =not significant,* = significant different at 5% level, * =significant different at 1% level

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

Table 15 Nitrogen use efficiency and low nitrogen index (LNI) of maize under different nitrogen fertilizer

application rates and varieties at Nakhon Sawan Field Crops Research Center (NSFCRC) (2018)

Varieties ANUE LNI
(kg /kg N)

NSX052014 (NS 5) 9.3 0.75

NSX111012 7.7 0.74

NSX111014 22.3 0.60

NSX111053 7.8 0.76

NS 3 8.9 0.74

CP888 New 17.7 0.66
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Table 16 Days to silking and days to tasseling of maize under different nitrogen fertilizer application rates

and varieties at Nakhon Sawan Farmer Field in 2018 cropping season.

Varieties (b) Days to silking Mean Days to tasseling Mean
fertilizer application rates (a) (b) fertilizer application rates (a) (b)
(kg. N-P205-K,0 /rai) (kg. N-P205-K,0 /rai)
0-10-10 15-10-10 0-10-10 15-10-10

NSX052014 (NS 5) 51 53 52 bc 50 51 50 bc
NSX111012 52 53 53 ab 50 51 51b
NSX111014 51 51 51c a9 50 49 ¢
NSX111053 53 53 53 ab 50 50 50 bc
NS 3 54 55 54 a 53 53 53 a
CP888 New 53 52 52 bc 50 50 50 bc
Mean (a) 52 53 50 51
F-test a ns ns
F-test b *x *x
F-test axb ns ns
CV (@) % 1.93 1.23
CV (b) % 247 2.05

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

Table 17 Nitrogen use efficiency and low nitrogen index (LNI) of maize under different nitrogen fertilizer
application rates and varieties at Nakhon Sawan Farmer Field (2018)

Varieties ANUE LNI
(kg /kg N)

NSX052014 (NS 5) 0.9 0.87

NSX111012 7.9 0.76

NSX111014 4.4 0.82

NSX111053 14.3 0.68

NS 3 8.1 0.77

CP888 New 9.8 0.77
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Table 18 Maize grain yield (kg rai’) of maize under different nitrogen fertilizer application rates and varieties
at Nakhon Sawan Field Crops Research Center (NSFCRC) in 2020 and 2021 cropping season.

Varieties (b) 2020 2021
fertilizer application Mean Yield fertilizer application Mean Yield
rates (a) (b) increase rates (a) (b) increase
(kg. N-P205-K,0 /rai) (%) (kg. N-P20s-K20 /rai) (%)
0-2.5-5 10-2.5-5 0-10-5 10-10-5
NSX151008 969 995 982 c 3 765 991 878 bc 30
NSX151009 1,004 1,203 1,140 ab 20 791 1,227 1,009 a 55
NSX151017 1,086 1,167 1,126 ab 7 870 1,043 956 ab 20
NSX151034 1,072 1,122 1,097ab 5 799 1,073 936 ab 34
NS 3 964 1,094 1,029 bc 13 758 870 814 ¢ 15
CP888 New 1,142 1,252 1,197 a 10 868 1,119 993 a 29
Mean (a) 1,039 1,139 10 808 b 1,054 a 30
F-test a ns *
F-test b * x
F-test axb ns ns
CV (a) % 11.04 10.50
CV (b) % 8.68 10.64

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

Table 19 Days to silking and days to tasseling of maize under different nitrogen fertilizer application rates

and varieties at Nakhon Sawan Field Crops Research Center (NSFCRC) in 2020 cropping season.

Varieties (b) Days to silking Mean Days to tasseling Mean
fertilizer application rates (a) (b) fertilizer application rates (a) (b)
(kg. N-P,05-K;0 /rai) (kg. N-P205-K20 /rai)
0-2.5-10 10-2.5-10 0-2.5-10 10-2.5-10

NSX151008 55 55 55 54 54 54
NSX151009 57 55 56 56 55 55
NSX151017 56 55 55 56 54 55
NSX151034 55 56 55 54 55 54
NS 3 56 56 56 56 56 56
CP888 New 56 56 56 55 56 55
Mean (a) 56 55 55 55
F-test a ns *
F-test b ns *
F-test axb ns ns
CV () % 2.01 2.60
CV (b) % 2.35 1.94

ns =not significant,* = significant different at 5% level, ** =significant different at 1% level

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT
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Table 20 Days to silking and days to tasseling of maize under different nitrogen fertilizer application rates

and varieties at Nakhon Sawan Field Crops Research Center (NSFCRC) in 2021 cropping season.

Varieties (b) Days to silking Mean Days to tasseling Mean
fertilizer application rates (a) (b) fertilizer application rates (a) (b)
(kg. N-P205-K,0 /rai) (kg. N-P205-K,0 /rai)
0-10-5 10-10-5 0-10-5 10-10-5

NSX151008 55 52 54 cd 53 51 52 bc
NSX151009 57 54 55b 53 52 52 bc
NSX151017 55 54 54 bc 53 53 53 b
NSX151034 54 51 52 d 51 51 51c
NS 3 59 57 58 a 56 56 56 a
CP888 New 56 54 55 bc 54 52 53 b
Mean (a) 56 a 54 b 53 52
F-test a ns ns
F-test b * x
F-test axb ns ns
CV (@) % 3.26 2.06
Vv (b) % 2.66 2.35

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

Table 21 Nitrogen use efficiency and low nitrogen index (LNI) of maize under different nitrogen fertilizer

application rates and varieties at Nakhon Sawan Field Crops Research Center (NSFCRC)

Varieties (b) ANUE’ LNI
(kg /kg N)
NSX 151008 126 0.80
NSX 151009 31.8 0.68
NSX 151017 127 0.81
NSX 151034 16.2 0.78
NS 3 12.1 0.81
CP888 New 18.0 0.77

" Average 2 year (2020 and 2021)
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Table 22 Maize grain yield (kg rai’) of maize under different nitrogen fertilizer application rates and varieties

at Nakhon Sawan Farmer Field in 2021 cropping season.

Nitrogen fertilizer application rates (a)

Yield increase

Varieties (b) 0-10-10 10 -10-10 Mean (b) %)
(kg. N-P,05-K,0 /rai) (kg. N-P,05-K;0O /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
NS 3 841 839 840 ab 0
CP888 New 906 974 940 a 8
Mean (a) 818 895 9

CV (@) % = 38.76 CV (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

Table 23 Days to silking and days to tasseling of maize under different nitrogen fertilizer application rates

and varieties at Nakhon Sawan Farmer Field in 2021 cropping season.

Varieties (b) Days to silking Mean Days to tasseling Mean
fertilizer application rates (a) (b) fertilizer application rates (a) (b)
(kg. N-P205-Kz0 /rai) (kg. N-P205-Kz0 /rai)
0-10-10 10-10-10 0-10-10 10-10-10

NSX151008 56 55 55 b 54 54 54 bc
NSX151009 56 55 56 b 54 54 54 b
NSX151017 56 56 56 b 54 54 54 b
NSX151034 54 54 54 c 52 52 52d
NS 3 57 57 57 a 55 56 55a
CP888 New 55 55 55b 53 53 53 ¢
Mean (a) 56 55 54 54
F-test a ns ns
F-test b * *
F-test axb ns ns
CV () % 3.97 2.96
cVv (b) % 1.55 1.40

Means follow by the same letter in columns and rows are not significant different at 5% level by DMRT
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Table 24 Nitrogen use efficiency and low nitrogen index (LNI) of maize under different nitrogen

fertilizer application rates and varieties at Nakhon Sawan Farmer Field (2021)

Varieties ANUE LNI
(kg /kg N)
NSX 151008 12.9 0.83
NSX 151009 13.6 0.81
NSX 151017 -1.7 0.94
NSX 151034 154 0.79
NS 3 -0.2 0.92
CP888 New 6.8 0.87
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Figure 1 Daily rainfall and air temperature (°C) at Takfa Meteorological station during crop production in 2019.



221

= a a v 3 v A v sw ¢ & o )
ﬂﬂ'isﬂ'ﬂizﬂﬂﬁﬂqWﬂ'I{L‘Uuqleaﬂ‘lﬂ'ﬂWﬂLaﬂﬂﬂﬁl'ﬁwquﬂwﬁuaqqLﬂ‘ULﬂEl')ﬁ‘Ll

Study on Water Use Efficiency of Hybrid Maize (Early Maturity)

N3 Aadena1e’ Anngyall dundl/auin audleu’edvid gnssusng

Karita Chongchuaklang Suphakarn Luanmanee? Somnuek Kongtien?

Apichat Supannarut

Abstract

Study on water use efficiency of hybrid maize (early maturity). To use as information for
breed improvement. The study was conducted during 2016 to 2021 at Nakhon Sawan field Crops
Research Center. The experimental was statistical designed in split plot with 4 replicates which
main plots was water management consisted of 1)rainfed 2)50% Crop Evapotranspiration
(50% ETc) 3) 100% Crop Evapotranspiration (100% ETc). Sub plots comprised of promising
hybrids maize varieties. In 2016/2017 and 2019 using NS 5 (NSX052014) and NSX111021. In 2018,
using NS 5 (NSX052014) and NSX111014. In 2021 using NSX151009 and NSX151034 by using NS3
and CP888 new as a check. The results showed that was no interaction of the water irrigation
levels and hybrids varieties on growth and maize production, maize yield significantly increase
with irrigated 50% and 100% ETc. The water irrigated 50% and 100% ETc. has the corn yield
increased by 7.8-37.0 percent when compared to the cultivation by rainfed. Nakhon Sawan 5 had
the highest average yield of 1,330 kg rai*, NSX111021 had an average vyield of 1,315 kg rai?, while
CP888 New, NSX111014, NSX151009 and NSX151034 had average yield of 1,251, 1,089, 1,083 910
and 845 kg rai’, respectively. For water efficiency of maize it was found that Nakhon Sawan 5 had
the highest average water use efficiency of 2.35 kg per 1 mm of water, followed by CP888 New,
which had an average water use efficiency of 2.30 kg/ 1 mm. of water, while NSX111014 cultivar
Nakhon Sawan 3 cultivar NSX111021. NSX151009 and NSX151034 had average water efficiency
of 2.28 2.00 2.28 1.98 1.92 and 1.78 kg per 1 mm of water, respectively.

Keywords: Hybrid Maize, irrigation, maize water requirement.
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NSX111014 uazlull 2564 NSX151009 NSX151034 wamsvaaosmuiinsliiiluurassns uae
drlnaissdnignaauusasiusluidufsuiusfutonnataiviauazmslinananvosdnlng n1s
T 50% way 100% muarwFesnsivesining Tinandnduduanmslgningeforiuegng
feddey msliminasuuddlneludng 50-100 Wesdudressnsnismessmeivesinnlng vh
T inaliuandafiniudosas 7.8-37.0 WowFeufisuiunisugnlaserdetdu Taswug
unsaIs3A 5 Tnandnndogeande 1,330 Alansusiels Wus NSX111021 Tinandmiade 1,315
Alansusals diuiug CP888 New WuGUATAITIA 3 WS NSX111014 NSX151009 wag NSX151034
Tinandaade 1,251 1,089 1,083 910 uag 845 Alansurals mudwu dwmsuuseansmwnslain
vasinlng wuiiuguasanssd 5 fusrdnnmmsliinadgeanie 2.35 Alansusiown 1 faduns
sosaunlduiiug CPess New Bsiiusyavsnmmislitnade 2.30 Alanfuseth 1 faduns dusiug
NSX111014 WuguAsadssA 3 Wug NSX111021 NSX151009 way NSX151034 fiuszdnsainnisld
1l 2.28 2.00 2.28 1.98 1.92 uaz 1.78 Alan3usioth 1 fadiums Auddu

ARy ugtlnagnuey sl anudeansihvestrilug

A

ddutledendniidnadonisiasyiulavesiio uasiinuduiusfuseraiiteddalunsiiy
UseAnSnImnIsnas 1unw3m5m%131wwLgmé’mfimaﬂmUdauimyjﬂqﬂimmﬁaﬁ’lm inUszaulogmelu
linneunania dufisiaslutiagguanegiane ananindanafvsdnarilvssdnsamnisling
anvesiiinmanas dmsudinlnaturissnvesmsadyivinesiinnudesnisinlulSinaies
uazdeansiifiud unueny uazisgngeanlutieszoznansgguan duduszezoenaenuazszes
dhuy wendwnsveriivuaumudesnislditazanas (Doorenbos and Pruitt, 1977) $17Twaidu
‘WGU‘VIM‘UiuﬁVIﬁﬂWWﬁQIUﬂ’I{L"UUWLW@ﬁi’?xﬁ‘U’JﬂJ’JaLLa mamaGﬂmmaqmﬁmmaamqmﬂaﬂﬂiumm 500 -
600 fadLuns %uasmamwmmmﬁ Faariinasonsmeszneiiveadialna mﬂwmmauaumma
mﬁmﬂuﬂmmamwymﬂmmu 21nN3ANYIe Claassen and Show (1970) wu3n n131ALi
Tugaseonlvuazadruudn nandnanasts 53 Wesiius wenani Harder et al. (1982) lés1891u
Imsnmiegissusuazemunilugag 2 #anivdseentva wandndrilnnanasis 33 Weosidus
Tnethoinadnanas 20 Wesidus

fadurnaningionidlutlagsuiivdsunadly Sududosdiusininadosdn finunu
FOAINNLA LA S w?aﬁﬂwa’*w%quﬂumﬂ%ﬁwLﬁ'aﬂﬁw%iy,lﬁuimLLaza%’mawﬁm waid
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nsArnnnensldfauius s sdn fgnnaumunds nondngs uagldfinistusostugdnlng
Aosdnignuanorgfiuiens (110-120 ) uazorguiuifeadi (95-100 $u) fausd 2562 - 2562
17U 5 WS lALARUSUATAITIA 72 UATAITIA 2 UATAITIA 3 UATAITIA 4 ULAZUATAITIA 5
HagtuegsevinusuUsimuiugdninareng fufsusniuioduielidammuuden
naneitug ot nlnaudasiusfuszansawlunisldilunseiyiulowezadwanio
uand19iuly Tnsusedninmmnisldiivestnlnausagiugiuiuey funanedads wu anmn
Qilo1N1e SnvaueneEtTIne1vetnalng dnyaeneiugnIy antivesiu waedsniswanssy u
fu FaifuFdldAnundsyansnmmsldihoesininadesde fanuasengiudedudielidu uums
TunmsUssifiudnenimuesiusinlnadssdn ififenununudeanmuiuds wasduuuamslunis
famsthuesinlnaluusasiugiely
gunsaluazdsnIg
aunsal
gunsal
1. wntustinlnadesdaiiudgnaaud 1Wun NSX052014 (unsanssd 5) NSX111021
NSX111014 NSX151009 NSX151034 UA5e053A 3 Wazsiugn1sdn CP88s New
2. Jewadl loun JegiSe (46-0-0) Yevsuilagilasvloains (0-46-0) Inuwnadeuraslsa (0-0-60)
3. syuuthwien Usznaudae wivimen sniven viefiis
wnsaiiueu
WRUNTITNARDY
7.2 MINUHUNITNAGDY
VIHHUNITNAFBILUY split plot 31w 4 1 Jadondndudasinisli 3 sz Teun
1. Ugningordoriny
2. WiuaSu 50% vesamudesnmstivesinilnn
3. WWiiies 100% vesnnufesnstvesdnnlne
Hafesoaduiusininadosdinifusgnuay 4 s
¥ 2559 uag 92560 1dyaiusil 1 Uszneusne NSX052014 (uAsanssd 5) Wug NSX111021
WUTUATAITIA 3 Wy CP888 New
T 2561 wag 92562 ldyaiusil 2 Usznoudie NSX052014 (uATalsse 5) Wug NSX111014
WUTUATAITIA 3 LAy CP88S New
T 2564 Tdyarugi 3 Usznaudae NSX151009 Wug NSX151034 fuguasansse 3 uaz
CP888 New
WUJUAN1TMARRS
1. Amdeniiuiifigduiunisnaaes lunguivsrunie niddd dedndoniiudiviinis
naaosldidrFaaiznguuunn 1.5 x 1.5 x 1.5 a3 ieAnwdnvauvidadiu ndeanfufedg
fuluudazdunihdafuiniienesdauiinisnionm Wi anuvuuiusueesiu ey wassh
n13unsnGui (nfiltration rate)
2. \fiuegeiu fisedu 0-20 wag 20-50 @, 1h ues e iBniaad Tiun fiey (H) 50
Tae pH meter [98ns1duA A indu 1:1 (Peech, 1965). Bunietnniiaszsid1833n1svs
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Walkley and Black (1934) weawesaiiduuseleninediy Tnoafnnudeteadtn Bray Il (Bray and
Kurtz, 1945) waginn1siindniuds molybdenum blue Taele spectrophotometer Tnunad e
LAALT 8L wazuund LT oud uaniud sula Tasanaadus e 1N Ammonium Acetate, pH 7
(Schollenberger and Simon, 1945) LazTafa8LA3 84 atomic spectrophotometer TAs1gYman
wn1Td Mean wazdingd lnen1sannnae3s DPTA (Lindsay and Norvell, 1978) warTadeiades
atomic spectrophotometer samamamaﬂmmmﬁiuwuwmmimaaqaa'Nuaa 30 Ygounas 1
PN NFeFA-ian Uty prududuing

mmzumﬂ‘vim Imawmimﬂmﬂamaﬁumﬁﬁ (water balance) nn 7 u WiofuaUSinani

figrasleifuiiy auauns

ETc = KcxETo
dup1 ETo AUIua1ulsves Blaney and Criddle (FAO, 1986) Tneil
ETo = [p(0.46 Trean + 8)]
gt ETo =  enismgsemerinvesiiesnads uu./5u)
Toax = KaTIWvBRAMiiasannely 1 wew/duuiunigly 1 heu
Tmin = maiamaqqmmﬁﬁﬂqmmﬂu 1 wow/auauiungly 1 iheu
Tmean = fgamaiveseinmedszsieuads (o)
Tmean = (Tmax+ Trin)/2
D = wWesWuidluanansuluseuTindeusyd1iu (mean daily percentage of

annual daytime hours: p) p value Tuusiagifiouanansaiieuainmsnad 2 lnglideyaazigauas
loumile-laveuduaudans
astiunsnaaedtuiUamenasluaudidenylsunsaissd wunveUadgan’.s x 8 lwns seuy
Ugn 75 x 20 wuiiues lddy 1.5 wihvesdnsuuginuAiiassiay Imaumiaﬂaimwuﬂauﬂaﬂ
mwsﬂuimwumaamwLLauUsJWaaW\Im Usﬂmmmm:uamw LLauLiJEJ‘U’]’ﬂWWJ’]EJ 3-4 §Upvi "LaUama
72 G]’JEJUEJIUIGIiLR]U@ﬂﬂNEJGﬁ’] NuAuRe) 18 msauns (4w 9 8z 6 w3
amiﬂmﬂmmmwmﬂwﬂmaL‘tJisJ‘UmamJimmmamammeumauuwmmaammmﬂwﬂmu

Useansnmmsldtivesinlng - USununanas

UsuaunftnInalasu WHY + YA AEsUaIuAMUADINISTUNUDII7Ne)

ATIENANUUUTUTIUNERR (Analysis of variance) dntayauninsigiaulsusiunag
\WIsuifisuaruuansnsvesaadalngds Duncan’s multiple range test (DMRT) fisssuauidosiu
95 Losidus
nstuiindaya

1) nadiaszaiau Toun anudunsadusisuesiu Usinadundeing earesailuusslon
wazlnunaideyiuaniuaeuls

2) msufiRlundamanos Idun Yutgn uldteadad 1 ulddendsd 2 Yuilii Ui
Tluusiazada

3) nsasyiiule nshinandnuazesdusenauraninuastiilng toua Tusen Tusennenday
(Frurutudauiugnaufeuisiuuiiuutasnnndy 50% Wesazoounas) Yusenlu (Suiuu
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Fausignaufetufisnuduluulasmnnit 50% Silaauniuiuiineons) anugs Suaudy
Auigineudas Swulinfiuisiroutas siuauiliniifnudntdesnin 50%vesiln sruuilninge
Wusuauilnidlsa/uuaadvians) diminin wands Gmdnwdn) mnududavasifuien
Wesdudnzimne dmiinduluaslufiuiiuien

4) Toyaanmgiionanasngguan

srzLIaAiuNg nanAL 2558 D9 fiugey 2564
aounAidunis Naudideilsunsadssd Yminunsaisse

NAN1SNAABILAZIANTA

NaN15NAaRLY 2559

HadaszAuLUameassluaudITenvlsunsaissd duagudrsiy suneniniy Fandn
UATATIA sEAUANNEN 0-20 lwufuns dannudunsaduans (pH) 6.48 Tdun3eing 1.96
Wedidus dneglusefuuiunans frleaviesadidudselow 12 fadnsusedlansu Jsdneglusydiu
Ununans uazillnunadendivaniudeuld 50 Sadnsusedlansu dadmegluseiusii (Table 1)

Ugndnlneniug NSX052014 (uAsadssd 5) NSX111021 CP888 New uay uAsadssn 3 tile
uit 15 fiqueu 2559 WiuiReudiotuil 26 fugneu 2559 dnlnafiugnlasendouinu TE¥uUiina
tivianun 573 fafluns drunssuisalvin 50% way 100% vesdnsINIaeszmetiivesilng
vieresdnsnsmessmetvosdnilng  1ESuUiinanivismue 690 uag 807 fadiums A

N15LRTYLAULA

nnsnaaedass lunuujduiusszninnssisnmsdansihduiugdnlnadodaide
Argay wazaugeiinvastrilnadesde s Tudiueserugeduldwuauusndansadfivienis
Fanmiuagludiuiug Tnonsdamsiluuinsssds uarluduiugnuindnlnaiaugaede
FEUIN 236-237 Uag 233-239 WUAAT AUa1eU (Table 2) snuadugdnlinuauwangmig
adnransiamstuarluduiug Tasnsdanshluwinssuds warluduiugnuindninadanm
Hnedoseining 130-131 uag 128-132 lwuRlng mudIiy (Table 3)

nslikanEn

dosanlud 2559 dudsudnenszanedai (Figure 1) $13lnanssudsendeuduldsui
asinaue vlidInafivgnlngendeindu nsliinesy 50% uay 100% 1es8nTINMIANEIEMELN
Yo lne (ETo) linandnadvldunnaesiunisana Ineliuandniads 1,576 1,654 wayl 582
Alanfusiols mudiu danlusuiug wuiniuguasanssd 5 Winandad1lwaiade 1,726 Alansusio
15 lunnsnsneadAduiugsiug CPess New filvinandniade 1,676 Alanfusols luvaeiiug
NSX111021 uag uATaNTsA 3 Winandniade 1,518 wag 1,495 Alandu muddu (Table 4)

UsgAnsniwnsldnn

firsanuszavsnmnslihdninadesdaflunsaisendn wui nssudsidinsliilag
o1y Snlnedusedniamnsldtuede 2.75 Alanfunandasousunanihidnlnelds
1 fafiuns dhunslid 50% uaz 100% vesdmsnismesmethvestrinaiiuszansainnsld
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Wiy 2.40 waw 1.96 Alanfunandnsoysinahiidnlnalésu 1 fadwns smudidu Ransunduiug
WU uATERTIA 5 NSX111021 UASAISIA 3 waw CP888 New fidnsnislilunisadronanan 2.55
2.26 2.19 uay 2.48 AlanfunandnsoUiuoni1 1 Tadiwns (Table 5)

HaN1INAaasy 2560

HadaseauLUameasdugudITenslsunsaissa duagudisy guneninily Janda
uATENTIA NseAuAINEN 0-20 wwufns SAnmnudunsadusng (pH) 6.90 H8unsedng 1.98
Wedldud dnoglusziulunans fieavesaiifuusslond 9 fadnsusedlaniu Fednegluszium
uazfnunadoniiuaniudeuls 90 fadn3usedlaniu Fadneglusziutiunas (Table 6)

Ugndnalwasiug NSX052014 (uaAsanssA 5) NSX111021 CP888 New Uay uAsalssd 3 Lilo
Juil 23 wauaian 2560 WuABIiloTufl 30 Ay 2560 Hesanlugguan U 2560 duilnis
3291864 (Figure 2) waziuSunaifisanerennudosnisindinlne fedunssudslinta 3
nssuAdalasuiluiinaivindu fe 658 adums

QUERELVIN)

dosnmstiilusiasnssnditninelasuiulSmaiivingy Seihlinsesudulaves
P1ilnaluduvesnugeiu wazaugeiinliuaninsiunisads Inelid1nnnugeiu wazaugn
1RAYDYITNIN 226-230 WAz 129-132 Iwufluns mudiy uddefiarsanlusuiusnuitluusdas
wugiaugadu uazanugeilnuanststusgieiliodifyds meadd Tnowug CPess New Hannugs
fugafian fie 239 wufilums @2 uATAITIA 5 NSX111021 waz uATanssA 3 finwgedu 225 224
LAY 224 LWUALWIAT A1NE1AU (Table 7) @9uA31uasdnnUIn UATAITSA 3 CP888 New LAy
NSX111021 fauasiinlaiwansnaiunieadi Inedaanugedin 133 132 wag 130 Wuiluns Aua1au
duuasanssd 5 dmnugsiindiesiian fe 126 wuRlns (Table 8)

QR IGHED

esannlugguand 2560 fin1snszanemvesrud lunnynegasioillos sihlkdlnelunns
famsumnnsndsldfuieafivme JainnsSyiulauaslinandsliwnndneiunaads utas
wuANAUANAsTEnINeTug Tnenudn Wusuasanssd 5 Winandngeaniads 1,262 Alansusels Ll
uANANNSERARUUS CP888 New filiinandng sosasun de 1,226 Alansusiels Tuvniiiug
NSX111021 waiuguasansse 3 Winandnlsiunnsiieiu Tnglinandaiede 1,112 uay 1,012 Alansy
sols AU (Table 9) adenndoaiunandndilalull 2559

UszAnsnmnsldin

drlnadssdnivuggnuanuiaziugisnsnisldi-lunisadwandalduandneiu Tng
uATANIA 5 NSX111021 uAsanssh 3 uaz CPess New fusyAvinmmsliilunislinandn wie
1.92 1.63 1.50 uay 1.86 Alanfunandnsiouiinaih 1 Safums audiu (Table 10)

HAATIENANEATIN 2 U

MNMTTeszinan 2 U vegqugn® 2559 uag 2560 Losnilvassggugnauroudiad
3nszeaR ilvidnTnaldsuuiinaniatinaue Savuidmuiinmsdgnininalngedeisu
nslviiasuso war 100 Wesidudvesdninismeszmedninalviandsluunnsiefu lade 1,381
way 1,424 way 1,330 Alansumals muainu LLazLﬁam%'amﬁsmszmwﬁui WU WUGUATAITIA 5
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Tinandngan 1,494 Alansusiols wiliwandrameadifiiu CP88s New Alvanan 1,451 Alansurels
dausiug NSX111021 wagiiuguasanssd 3 Tinawdniads 1,315 wag 1,254 Alaniusdels addu
(Table 11)

NaN15NAaasl 2561

HadATIzvAuLUameaesluaudIToNvlsuasadsse fmuaavd1sigy duneninii Jmin
uATENSIA MseAuAImEN 0-20 twufitums Jananudunsadusing (pH) 6.86 T8unieing 1.94
Wesldud daegluseiuuiunans fvleaviesadiudselow 11 fadnsusedlansu Jsdnegluszsiu
Ununans uazilnunadeniiuaniudenls 92 Sadn3usedlaniu dadneglusedusi (Table 12)

Ugndnalwasiug NSX052014 (uaAsas3d 5) NSX111014 CP888 New ay UATAITsA 3 Lilo
Fuil Yuil 15 wquanau 2561 uazifuieinandniuil 23 daman 2561 F1lnaiugnlngends
ety T8uUSInaui e 286.2 fiadiuns dunssudslig 50% way 100ves8ATINMIATETHVE
hvasdnlng vioresdnainmsaessvetivesdnlne Wiuusinmiiome 580.0 uaz 783.8
Taduns auaau

wuimsdanisiilusdaznssdsldivduiusfuiugininaronugaiy uazanugaiin

a ¥ 9 1

fArsaniuAERunUIINTIANTUNluN SIS q Wanugeiuiiony 60 Tu uandneiuegnedl

v o

HodrAneana laetlnalunssuasnlnul 50% waz100% U999nIINITAEILIMBUNYIT1INA

2V

fimnugeduade 213 wag 214 WUAWes aua1au dunisuaniagedediruliaiiugesiu 198

D

wudtuns WelUSeuliisuseninaiug nudn fug CPess New daugeduladsgegnie 224
WURLIAT T89ABNAB UATAITIA 3 UATANTIA 5 NSX111014 Aiflnwgeduiado 213 204 wag 193
WURIAT AWEIRU (Table 13) Tudiumnugeiinfiong iuiier wuauuanssegafitodfayds
M9add vewiusaznsdanisi uazugding lnenssudsalii 50% wag100% vesdnsns
Apsnetaslng firugaiiniads 116 waz 118 Wwufluns suadiu drunisgnlngede
hiuliimgeiindosiian fo 106 wufwns dluduiug wuih fuduasaissd 3 waeiug CPess
New fnwgailniieng fiuiien lndugeaauintu 117 wuflins @1uuasanssd 5 waz NSX111014 3
Awgeiln 10de 111 wag 108 WuUAKAS MMuA (Table 14)
n5likanEn

wunsdansiluusasnssAsludufduiussuiusininadenandnudafianudy 15
wWosidud Tnenslihlnenslsii 500 wae 100% vessnsnsmesametosdning  Tinanae
Innadslidunnsnaiunaada Tnglvinandnade 1,293 uazl,278 Alaniudels muddy diu
nsUgnlasodeninnulinandn 1,186 Alansusols

dowFeudisunandalunssuisnmsliiuady 50 uay 100 Wosifudvasdnsnissemedi
nssuAsugnlagedenindu wui nisliiiad 50 Wefidudvesdnsnisaessime vilid rlwayn
suglinandnfindu lnewusuasarssd 5 Winandoifudugegaiadedesay 14.2 luvngiivug
NSX11014 f{uguAsasse 3 wawiug CP8ss New liinandminduadeioras 9.4 3.2 uaz 8.9
iy Turasedimsliiiasy 100 Weddudvesdammansssme wui fusiusunsassd 5 1
nanAnLfindugeaauieaiufedosay 10.7 luvmediiug NSX11014 fusuasassd 3 wasiug
CP8s8 New liinandnifiutuadssoras 9.1 6.2 uay 4.9 mudiu (Table 12)
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deFeuiiisuszniniugnuiniuguasaissd 5 inandatnlnaade 1,338 Alansusiols
FagendmniuguslaiunnarmnsadAfuiugiug CPess New lvwandniade 1,308 Alanusiols
Tuvnigdisiug NSX111014 waz unsalssd 3 Winandniade 1,202 way 1,162 Alandu wddu
(Table 12)
UszAudamnslddh

fisanusyansnmnsldhininedesdn flunisadesendn wud nsssianslihleg
o1y Fnlnafuszaviamnisldiiade 4.15 Alanfunandadeusuianiidnlnelddu 1
fiodiuns dhunsliin 50% uay 100% vesdammsassuneiwastrinaisydnsamnisldd
Wl 2.23 uay 1.46 AlanSumandnsouiinaihiidrineldsy 1 Sefuns auddu deandosiunis
naaesIad Jutt uazamy (2538) finudn WUE vesdaudendaanandofiuiununslvi Taaidle
Tohinludas IW/E 0.1 WUE vessandniiandu 3.62 Alanfuselidefiaduns wasdlolviiuiviuly
8131 IW/E 0.7 WUE wandniirianad (1.48 Alansuselssaliadiuns) Wa1sansunug wuidndnilne
fUSuATANTIA 5 NSX111021 UATAISSH 3 waw CP88S New Husvavsnwnsliuilunmsaiienandn
2.77 2.50 2.44 uaz 2.74 Alandunanade Uit rinalddu 1 Safuwns aud iy (Table 16)

NaN1INAARLY 2562

namseseiauised fseduaudn 0-20 lwufiuns (1397 3.2.6) derarudunsadu
f14 (pH) 6.19 viseidufiunsadintden TBuvdeing 2.05 Wesidus dnegluseiugs rleaedadiiy
Usglowl 11 fiadnsusienlandy dneglusziutiunans uazinunadendivaniudeuld 120 fadnsu
soRlaniu Fsdneglusziugs (Table 17)

Ugndnlnmasug NSX052014 (uasadssd 5) NSX111014 CP888 New uay uAsadssd 3 Lile
Fuil WoTuil 16 wqunnay 2562 \iuiAenandniile 22 dsnau 2562

wunsdanisiluudagnssdluiujduiussuiusdninadennua iy wazaaugs
firrsanduaugaimuiinisdanisinlunssudBine Warugaiuiteny 60 fu winssfuegidide

a o w a

89d1Agn19ads Taetlnalunssuasnlnui 50% waz100% VYoI9RIINITANYILNEUIVDITIILNA

)}

U

1AUERWRfY 194 wag 200 WuFAT Mua1au diunsvantagendedlulvaiiugedy 185

a o = = 1 o ¢ J o & = v a -
WUl WeolUSeulfiouseninawug wudn Wug CP888 New fiainugeduiaiivgadgnne 216
LUALIAT TOIRIUIAD UATAITIA 3 UATAITIA 5 NSX111014 NflAugediuiaie 195 184 uag 178
LWURLUAT A1UEIAU (Table 18) Feaonnaasiunisnaasslul 2561 ludiuaiiuasiln wuadny
wanengegelited1Atyan1eadia vemasiazn1sdanisun wagiugtlnaueiiuaugwy lay

asdg v o Y S v = A s A a
N35UTNLIIUY 100% vesdnsnsaesemeIvestilng danugedinedegeignde 105 lwufwns
wailaiumnsinan19adinssudsnlvin 50% ve8ninisagszimver1vestilne delviadnugailn
103 wulung drunsugnlagendeiinu anuasiln 103 wuduns Tusduiug wuii wagiug
CP888 New dm31ugilniad ugganAe 109 T99A9U1ABUATALITIA 3 Tallmdugiln t1afe
103 WwuAlins dIUUATAITIA 5 Wag NSX111014 danugeilniademiniufe 97 wuflwns audy
(Table 19)
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n3iNaNGn
wunsdansiluusaznssudslududuiusduiugdnlnadeonandn Weosidudnzimie

@ a

ANTULER wavimn 100 wan Tnenandnwdndinnudy 15 Wesdusd wuinnslii 509% uas
100% vasdnsINsANEsEMeTvestnTng Iinanandnlnaaasliuandafumsadd Tngliuanan
Wdy 1,060 uax 1,134 Alandustels muddu drumsdgninserdorahilinanan 828 Alanusiels
Taensliin 50% wag 100% wesdasimsaeszmetvesdnlng Tnanandutuiledouiunis
Ugnlagodeinnuiosay 28.5 way 37.0 Mud1du

dewssuiisunananlunssuisnisiringsy 50 was 100 Wesifusvessnsinisseime iy
nssuisugnlaendeticu wui mslidiaiy 50 Wesiudvessnaniseesive vlsidlnemn
uglvnandoiiudu Inesus NSx11014 TWnandnfiud ugagniadofosar 36.5 luvaediug
UATANSIA 5 WuuATANTIA 3 wazug CP8ss New Wnandnmifinduaiesonar 28.0 25.7 waw 25.3
auasy luvariinisliinasy 100 Wedudvosdnsinisaeseme wuin NSX11014 Thnanan
dindugsanadoosay 56.0 Tunnsiinugunsaisse 5 fusuasaisse 3 wagiug CPess New 1i
wawﬁmﬁuﬁw,aﬁ'a%aaaz 31.4 34.4 uay 29.5 Muawu (Table 20)

dewFuifisusyninaiugnuimuinius CPess New filinandniadugsnimniug o
1,118 Alanfudols dauunsarssd 5 NSX111014 uaz uaAsanssh 3 Winandnade 994 963 uax
959 Alansu mudsu (Table 20) Fsn1slinandnisudinazanasaind 2561 unadadululufianig
CRe!

Uszansamnnsldiin

f9sanUsransamnstdidnTnndesdnSlunisadrsnanan wuin nssuAsasinslsilag
odeniely S1alnefluszansammsidiiaeds 2.75 Alandunandnseusuiatiidninalddu 1
fladwns daunisliin 50% way 100% vesdnsinsaessmetiwesdnlng  Sussansnmmsld
dade 2.98 way 2.27 AlandunananseUSinaidlnaldsu 1 fadwns mudidu finnsandiu
stusnurlnaRusuasanssd 5 NSX111014 uAsanssd 3 way CP88S New fuszAvBnmnisléiin
Tunsadenanan 2.17 2.05 2.09 uay 2.45 Alansunandasousunatidnlnalésu 1 dadiuns
AUaRU (Table 21)

NAAATIZINANERNTIN 2 U

31NN153LAT181HaTIH 2 U 98399 Ugnd 2561 way 2562 nsTwiLasy 50 uaz 100
Wodlfudvesdnsinsaeszve d1luslinanasliunneneiu de 1,179 uay 1,026 Alandusels
gt Teelinandnganinsugnlnsendetduillinandniade 1,007 Alansusels Tnelvnands
dintudosas 17.1 wag 20.0 suddy uasidewSouifisuseuinaiug wudn Wus CPess New Ti
HAKFRgEA 1,213 Alansusiels udliunnsrmsadifduiuguasaissa 5 Plvnanan 1,166 Alansu
Aols diuiug NSX111021 uagWugunsadIsse 3 Tnananlade 1,082 wag 1,061 Alansusols
A1UE1AU (Table 22)
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Nan1sNnansl 2564

NANTIATITIALNTEAUAINEN 0-20 Wwufiuns daranudunsaduang (pH) 7.32 wSellu

Aunsadntos fdunieing 2.06 Wesdud dnagluszaugs dvleanesandulselovd 7 dadniuse

Alan3u dneglusziud wazilnwuna@eniiuanideuls 64 Sadnfusiodlansu Fednegluszdutu
nas (Table 23)

Ugnd1alnawus NSX151009, NSX151034, CP888 New wag uAsa133e 3 1 oTud
13 ngwniau 2564 WiuRgudletudl 23 Aonau 2564 drlwaivgnlnsenderincu EsuUman
favun 306 fadiuns drunsadsilith 50% way 100% vesdarmsmestmetvesdlug ¢y
USinauhianan 532 way 758 fiadlans nudey

N13L93LAULN

[

nuINTIANIsUtukeaznssuds lulujduius duiugulne waznuiinisinnisunlu

9
[ a

ad | 4 Y A (Y ! 2 I N v o a v ad al ilg
ATIUITANE iwmmgmwmq 60 Tu uaneneiueg1editedrAene@dd Tnadlnalunssudsnln

o
U v

100% AAugeiuaiogndn 11alnafilii 50% vesanunednis wasd1ilnalasuiiu laed

v a a o w ) = = l o & '
ANGINULRA Y 200 189 WA 178 LUUALUAT AINAIAU LU OLUTEULNEUITENINNUY WU
Wug CP888 New dAuaruRisgeanas 202 lufiluns se9adu1fe NSX151009 AflA31ugasi
\nfe 189 wufuns wailidunni19a1nuasadssd 3 Nllaugeruieie 185 wufuns @i NSX151009
fanugaiuaie 182 wuRluns (Table 24)

(Y s

AuANgeln wudinisdanisuntulsasnsss i duiusiuiugdnlnaseninugailn

[ a

Fansannssudanstidmuindruusnsnsueg e oddaunadn Tnenssudsinivin 100%
vasdrmemessvistinvesinlng darwgsiinads 109 wuftms udliumndmnseiftunssis
T 500 vesdTINsmeszmetiwesimlng Almugsdineds 103 wufiues dudnleiivgnlae
ofethe Aiflenwgeilnnde 100 wufnms Tufuiugnuanuusndsesneddeddameada Tnewus
NSX151009 fiaanugeiiniad ogafignie 116 lwufiuns s99a%nfie CPBBS New WATUATAITA 3
fifienugailniads 103 uaz 101 wufluns Mud Ry dau NSX151034 fanugeilniedolosdian fe
94 \wuALRs (Table 25)

QR IGIED

nanAALERTiAINTY 15 Wosidud wud1 msdaniminlundaznsniSuasiugdnlnalad
Ufdutusaedu Tnewudn nslidniada 50% waz 100% v038nsnsaessivetinvestnlng
Tinanandnnaedghiwansisiunieaia delinandnade 882 uay 926 Alansusiols mua v
drunsliilasedoinulinandainds 818 Alansudels Tnonslsi1 50% wag 100% vesdnT
nsmeszmetiivesinlng Tinandndrinadivtunmsdgnlasendoinduiesas 7.8 uay 13.2
AUAAY

dowFeuiiounandalunssuisnisliinadu 50 waz 100 Wesifudvesdnsnsszmeriy
n3suiugnlaedutiicu wui mslidiaiy 50 Wedibudvesininisaesuame shlidnTnann
suglinandniindu Tnowus NSX151034 Winandoiiudugeqaiadedesay 18.0 lurnsiivug
NSX151009 Wuguasanssd 3 unzatug CP88s New liinandmfiuduindssoras 1.3 2.7 uay 10.4
ity Tuvnedimslidiasy 100 Wesifuduesdnsnisniesze wudn NSX151034 Tinandn
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£

\ilAugegalafeTesay 15.7 dauiug NSX151009 Wudunsadssd 3 uaziug CP888 New Linandn

[ ]
a

fintuededosay 15.1 7.3 uaz 14.5 suaisu (Table 26)

danlususiug wudn siug CP888 NewNSX151009 wag NSX151034 Tinandndnlnaiade
929 910 uay 845 Alaniusels amdiy luvasiiiusuasassd 3 nandnaedsdinimniiug Ae
817 Alansusiels (Table 26)

UszanSaawnsTdnh

fosanUsgansnmnnstdiinlnadedalunisadrmandn i nssiAsitinsliinlee

[

o1diiy d1lweduszAnsnmnsldinade 2.67 AlansunandndouTuasihiidnlneldsu 1
findiuns daunslsid 50% wag 100% vesdnsnseeszveiivesinilug duszansnmnisldh
Wiy 1.66 waw 1.22 Alanfunandasoysinanhiidnlnalésu 1 fadiwns smusidu Ransunduiug
wuhimlnadesdnitusgnuauuiagiugiisamnsliiilunsaiwandniadoegszning 1.74-1.96

AlansuxananmoUsunnui 1 Jadwes (Table 27)
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NSX151034 fuszdndamnislduieds 2.28 2.00 2.28 1.98 1.92 uay 1.78 Alanfusre 1
Taduns auanu
nsinanuIdelulduseleed:
anunsnihdeyatszavsnmmsliihuesiminadssdnignuaneng fufed Wldluns
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Table 1 Basic soil properties at Nakhon Sawan Field Crops Research Center (NSFCRC) prior to planting

in 2016.
Parameters 0-20 cm. depth
Soil pH (1:1) 6.48
Organic matter (%) 1.96
Available phosphorus (mg/kg) 12
Exchangeable potassium (mg/ke) 50

Table 2 Plant height of maize under different water management and varieties at Nakhon Sawan Field-
Crops Research Center (NSFCRQ) in 2016.

Water management (a)

Varieties (b) Rainfed 50% ETc 100% ETc Mean
(573 mm.) (690 mm.) (807 mm.)
NSX052014 (NS 5) 240 237 236 237
NSX111021 240 237 242 239
NS 3 233 235 235 234
CP888 New 231 236 233 233
Mean 236 236 237

CV (@) % = 251 CV (b) % = 2.44 F-test : water management (a) = ns, varieties (b) = *, axb = ns

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

Table 3 Ear height of maize under different water management and varieties at Nakhon Sawan Field -
Crops Research Center (NSFCRC) in 2016.

Water management (a)

Varieties (b) Rainfed 50% ETc 100% ETc Mean
(573 mm.) (690 mm.) (807 mm.)
NSX052014 (NS5) 126 127 133 128
NSX111021 134 131 133 132
NS3 132 128 129 130
CP888 New 129 133 129 130
Mean 130 130 131

CV (@) % = 3.45 CV (b) % = 4.40 F-test : water management (a) = ns, varieties (b) = *, axb = ns

Means followed by the same letter in columns and rows are not significant different at 5% level by DMRT
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Table 4 Maize grain yield (kg rai”") under different water management and varieties at Nakhon Sawan Field
Crops Research Center (NSFCRC) in 2016.

Varieties (b) Water management (a) Mean yield increase (96)*
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
NS3 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 followed by the same letter in columns and rows are not significant different at 5% level by DMRT

* @rain yield increase as compared to rainfed treatment.

Table 5 Water Use Efficiency of maize under different water management and varieties at Nakhon -
Sawan Field Crops Research Center (NSFCRC) 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
NS3 2.42 2.24 1.92 2.19
CP888 New 291 2.48 2.05 2.48
Mean 2.75 2.40 1.96

Table 6 Basic soil properties at Nakhon Sawan Field Crops Research Center (NSFCRC)
prior to planting in 2017.

Parameters 0-20 cm. depth
Soil pH (1:1) 6.90
Organic matter (%) 1.98
Available phosphorus (me/kg) 9

Exchangeable potassium (mg/kg) 90
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Table 7 Plant height of maize under different water management and varieties at Nakhon Sawan Field
Crops Research Center (NSFCRC) in 2017.

Water management (a)

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

NSX052014 (NS5) 225 226 224 225 b

NSX111021 224 225 224 224 b

NS3 224 227 220 224 b

CP888 New 238 242 237 239 a

Mean 228 230 226

CV(a) % =324 CV (b) % = 1.64 F-test : water management (a) = ns, varieties (b) = *, axb = ns
Means followed by the same letter in columns and rows are not significant different at 5% level by
DMRT

Table 8 Ear height of maize under different water management and varieties at Nakhon Sawan Field
Crops Research Center (NSFCRC) in 2017.

Water management (a)

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

NSX052014 (NS5) 127 127 125 126 b

NSX111021 129 131 130 130 ab

NS3 131 137 130 133 a

CP888 New 131 134 130 132 a

Mean 129 132 129

CV (@) % = 6.71 CV (b) % = 3.34 F-test : water management (a) = ns, varieties (b) = *, axb = ns
Means followed by the same letter in columns and rows are not significant different at 5% level by
DMRT

Table 9 Maize grain yield (kg rai”) under different water management and varieties at Nakhon Sawan
Field Crops Research Center (NSFCRC) in 2017.

Varieties (b) Water management (a) Mean viald incranca (04

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 -2.2 -14.9
NSX111021 1,120 1,125 1,091 1,112 bc 0.4 -2.6
NS3 1,005 1,080 952 1,012 ¢ 7.5 -5.3
CP888 New 1,281 1,267 1,131 1,226 ab -1.1 -11.7
Mean 1,186 1,195 1,078 0.8 9.1

CV (@) % = 1536 CV(b) % = 8.87 F-test : water management (a) = ns, varieties (b) = *, axb = ns
Means followed 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.
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Table 10 Water Use Efficiency of maize under different water management and varieties at Nakhon
Sawan Field Crops Research Center (NSFCRC) 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

NS3 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

Table 11 Combined 2-year analysis of grain yield and yield increase of the four hybrid maize varieties

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

Grain yield at 15% moisture content (kg

i Mean Grain yield increase (%)*
rai
Maize cultivars

. Irrigation Irrigation Irrigation Irrigation

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

NSX052014 (NS5) 1,499 1,580 1,404 1,494 a 54 -6.3
NSX111021 1,355 1,316 1,274 1,315 b -2.9 -6.0
NS3 1,196 1,313 1,252 1,254 b 9.8 4.6
CP888 New 1,474 1,489 1,391 1,451 a 1.0 -5.7
Mean 1,381 1,424 1,3301 33 -3.3

CV(a) % = 6.03 CV (b) % = 6.26 F-test : water management (a) = ns, varieties (b) =**, axb = ns
Means followed 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 12 Basic soil properties at Nakhon Sawan Field Crops Research Center (NSFCRC) prior to planting in

2018
Parameters 0-20 cm. depth
Soil pH (1:1) 6.86
Organic matter (%) 1.94
Available phosphorus (mg/kg) 11

Exchangeable potassium (me/kg) 92
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Table 13 Plant height of maize under different water management and varieties at Nakhon Sawan Field -
Crops Research Center (NSFCRC) 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) 193 208 210 204 c

NSX111014 183 199 198 193 d

NS3 205 215 218 213 b

CP888 New 211 231 231 224 a

Mean 198 b 213 a 214 a

CV(a) % =324 CV (b) % = 1.64 F-test : water management (a) = **, varieties (b) =**, axb = ns
Means followed by the same letter in columns and rows are not significant different at 1% level by
DMRT

Table 14 Ear height of maize under different water management and varieties at Nakhon Sawan Field
Crops Research Center (NSFCRC) 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) 105 113 114 111 b
NSX111014 100 113 111 108 b
NS3 111 117 122 117 a
CP888 New 108 120 124 117 a
Mean 106 b 116 a 118 a

CV (a) = 2714 % CV (b) = 3.36 % ; F-test : water management (a) = **, varieties (b) =**, axb = ns

Means followed by the same letter in columns and rows are not significant different at 1% level by DMRT
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Table 15 Maize grain yield (kg rai’") under different water management and varieties at Nakhon Sawan -
Field Crops Research Center (NSFCRC) 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
NS3 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

CV(a) =5.22 % CV (b) = 5.37 % ; F-test : water management (a) = **, varieties (b) =**, axb = ns

Means followed 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 16 Water Use Efficiency of maize under different water management and varieties at Nakhon
Sawan Field Crops Research Center (NSFCRC) in 2018.

Water management (a)

. o)
Varieties (b) Rainfed 50% ETc 100% ETc Mean
(286.2 mm.) (580.0 mm.) (873.8 mm.)
NSX052014 (NS 5) 432 2.43 1.56 2.77
NSX111014 396 2.13 1.41 2.50
NS3 3.94 2.01 1.37 2.44
CP888 New 4.37 2.35 1.50 2.74
Mean 4.15 2.23 1.46

Table 17 Basic soil properties at Nakhon Sawan Field Crops Research Center (NSFCRC) prior to planting

in 2019.
Parameters 0-20 cm. depth
Soil pH (1:1) 6.19
Organic matter (%) 2.05
Available phosphorus (me/kg) 11
Exchangeable potassium (mg/kg) 120
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Table 18 Plant height of maize under different water management and varieties at Nakhon Sawan Field
Crops Research Center (NSFCRC) 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) 177 188 187 184 ¢
N5X111014 170 175 188 178 d
NS3 186 196 204 195 b
CP888 New 210 218 222 216 a
Mean 185 b 194 a 200 a

CV (@) % = 3.50 CV (b) % = 2.53 F-test : water management (a) = **, varieties (b) = **, axb = ns

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

Table 19 Ear height of maize under different water management and varieties at Nakhon Sawan Field
Crops Research Center (NSFCRC) in 2019.

Water management (a)

Varieties (b) Rainfed 50% ETc 100% ETc Mean
(301.4 mm) (469.7 mm) (726.3 mm)
NSX111014 92 95 104 97 c
NS3 95 106 110 103 b
CP8838 New 106 110 111 109 a
Mean 96 b 103 ab 105 a

CV (@) % =521 CV (b) % = 3.56 F-test : water management (a) = **, varieties (b) = **, axb = ns

Means followed by the same letter in columns and rows are not significant different at 1% level by DMRT
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Table 20 Maize grain yield (kg rai”") under different water management and varieties at Nakhon Sawan -
Field Crops Research Center (NSFCRC) in 2019

Varieties (b) Water management (a) Mean yield increase (96)*
Rainfed 50% ETc 100% ETc 50% ETc 100% ETc
(301.4 mm.) (469.7 mm.)  (873.8 mm.) (580.0 mm.)  (873.8 mm.)
NSX052014 (NS5) 830 1,062 1,091 994 b 28.0 31.4
NSX111014 736 1,005 1,148 963 b 36.5 56.0
NS3 799 1,004 1,074 959 b 25.7 34.4
CP888 New 946 1,185 1,225 1,118 a 253 29.5
Mean 828 b 1,064 a 1,134 3 285 3.0

CV (a) = 836 % CV (b) = 4.74 % ; F-test : water management (a) = **, varieties (b) =* *, axb = ns
Means followed 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 21  Water Use Efficiency of maize under different water management and varieties at Nakhon -
Sawan Field Crops Research Center (NSFCRC) 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) 28 3.0 22 217
NSX111014 24 28 23 2.05
NS3 27 2.8 2.1 2.09
CP888 New 31 3.3 24 2.45

Mean 2.75 2.98 2.27




241

Table 22 Combined 2-year analysis of grain yield and yield increase of the four hybrid maize varieties

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

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
NSX052014 (NS5) 1,033 1,237 1,229 1,166 a 19.7 19.0
NSX111014 934 1,121 1,191 1,082 b 20.0 27.5
NS3 963 1,084 1,135 1,061 b 12.5 17.9
CP888 New 1,098 1,273 1,268 1,213 a 16.0 15.5
Mean 1,007 b 1,179 a 1,206 a 17.1 20.0

CV (@) % = 5.56 CV (b) % = 3.82 F-test : water management (a) = **, varieties (b) =**, axb = ns

Means followed 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 23 Basic soil properties at Nakhon Sawan Field Crops Research Center (NSFCRC)

prior to planting in 2021

Parameters

0-20 cm. depth

Soil pH (1:1)
Organic matter (%)
Available phosphorus (mg/kg)

Exchangeable potassium (mg/kg)

7.32
2.06
7
64

Table 24 Plant height of maize under different water management and varieties at Nakhon Sawan Field -

Crops Research Center (NSFCRC) in 2021

Water management (a)

Varieties (b) Mean
Rainfed 50% ETc 50% ETc
NSX151009 177 189 202 189b
NSX151034 170 184 190 182 b
Nakhon Sawan 3 169 186 201 185 bc
CP888 New 196 199 210 202 a
Mean 178 ¢ 189 b 200 a

CV (a) 4.20%, CV (b) 4.44%, F-test : water management (a) = *, varieties (b) = *, axb = ns

Means followed by the same letter in columns and rows are not significant different at 5% level by DMRT
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Table 25 Ear height of maize under different water management and varieties at Nakhon Sawan Field -
Crops Research Center (NSFCRC) in 2021

Water management (a)

Varieties (b) Rainfed 50% ETc 50% ETc Mean
(306 mm.) (532 mm.) (758 mm.)
NSX151009 113 114 121 116 a
NSX151034 90 94 99 94 c
Nakhon Sawan 3 92 102 109 101 b
CP888 New 103 103 107 104 b
Mean 100 b 103 ab 109 a

CV (a) 7.38%, CV (b) 5.22%, F-test : water management (a) = *, varieties (b) = *, axb = ns

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

Table 26 Maize grain yield (kg rai") under different water management and varieties at Nakhon Sawan
Field Crops Research Center (NSFCRC) 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
NS3 791 812 849 817 b 2.7 7.3
CP888 New 358 947 982 929 3 10.4 14.5
Mean 818 b 882 a 926 a 7.8 13.2

CV (@) =771%CV(b) = 11.66 % ; F-test : water management (a) = *, varieties (b) = *, axb = ns
Means followed 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.
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Table 27 Water Use Efficiency of maize under different water management and varieties at
Nakhon Sawan Field Crops Research Center (NSFCRC) 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
Nakh
akhon Sawan 3 258 153 112 1.74
CP8ss N
ew 2.80 178 130 1.96
Mean 2.67 1.66 1.22
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Figure 1 Daily rainfall at Takfa Meteorological station during 15" June 2016-25" Sep 2016
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Evaluation of Maize Lines Against Northern Corn Leaf Blight
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Siwilai Lapbanjob? Suriphat Thaitad? Pavinee Kiertiyakul” Laddawan Khanklaew®

Abstract

Northern corn leaf blight caused by the fungus Exserohilum turcicum (Pass.) Leonard &
Suges. is an important disease of maize. Use of resistant variety is the most effective control
measure and can be minimize yield loss. Therefore, reactions of 96 inbreds and promising
hybrids to northern corn leaf blight were evaluated at Nakhon Sawan field crops research center,
Takfa Nakhon Sawan during 2016-2021 under artificial inoculation to susceptible spreader row.
Intensity of disease infection was scored 80 days after planting using 1-5 scale evaluation, with
1 indicating the least disease severity and 5 indicating the greatest disease severity. The results
indicated that 50 lines were classify as resistance, 41 lines were moderately resistance and 5

lines were moderately susceptible.

Keywords : maize, northern corn leaf blight, screening for disease resistance
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Table 1 Reaction of maize inbreds and promising hybrids to northern corn leaf blight under spreader

rows inoculation at Nakhon Sawan Field Crops Research Center, Takfa Nakhon Sawan during

2016-2021.
maize line evaluated year disease rating score reaction?

Neid02011 2016, 2017 2.75 MR
Nei9202 2016, 2017 3.00 MS
TakFa 1 2016, 2017, 2020 2.17 MR
TakFa 3 2016, 2017 1.97 R
TakFa 2 2016, 2017 3.17 MS
TakFa 4 2016, 2019 242 MR
TakFa 5 2016, 2019 2.33 MR
TakFa 7 2019, 2019 1.75 R
Nei532005 2016, 2020 2.00 MR
Nei542011 2016 1.83

Nei542013 2016 1.67

Nei542017 2016 3.33 MS
DTMA193 2016 3.33 MS
DTMA202 2016 2.50 MR
NSX102003 2017 2.00 MR
NSX112006 2017 1.00 R
NSX112010 2017 2.50 MR
NSX112011 2017 2.50 MR
NSX112013 2017 2.50 MR
NSX112014 2017 2.00 MR
NSX112015 2017 2.50 MR
NSX112017 2017 1.00

NSX112019 2017 1.00

NSX112026 2017 2.50 MR
NSX112029 2017 2.50 MR
NSX152011 2017, 2020 2.08 MR
NSX152022 2017, 2019, 2021 3.19 MS
NSX152066 2017, 2020, 2021 1.78 R
NSX152067 2017, 2020, 2021 1.83 R
NSX152070 2017, 2020, 2021 1.50 R
NSX152086 2017 1.00 R
NSX152092 2017 2.00 MR
NSX152093 2017 1.50 R
NSX152095 2017 1.00

NSX152096 2017, 2020 1.42

YR = resistance, MR = moderately resistance, MS = moderately susceptible, S = susceptible



250

Table 1 (Continue)

maize line evaluated year disease rating score reaction®

NSX152097 2017, 2020, 2021 1.50 R
NSX152002 2018, 2020 1.34 R
NSX152009 2018 1.67 R
NSX152013 2018, 2020 1.25 R
NSX152016 2018, 2020 1.25 R
NSX152018 2018, 2020 1.34 R
NSX152025 2018, 2020, 2021 1.56 R
NSX152026 2018 1.00 R
NSX152027 2018 1.00 R
NSX152032 2018, 2020 1.75 R
NSX152041 2018, 2020 1.25 R
NSX152043 2018, 2020 1.42 R
NSX152045 2018 1.00 R
NSX152055 2018, 2020 1.17 R
NSX152056 2018 1.00 R
NSX152058 2018, 2020 1.17 R
NSX152060 2018, 2019 1.58 R
NSX152065 2018, 2020 1.17 R
NSX152069 2018 1.00 R
NSX152083 2018 1.33 R
NSX152085 2018 1.00 R
NSX152091 2018 1.00 R
NSX102005 2019 1.67 R
NSX152006 2019 2.00 MR
NSX152010 2019 2.17 MR
NSX152057 2019 1.67 R
NSX151003 2019 1.33 R
NSX151004 2019 1.33 R
NSX151005 2019 1.67 R
NSX151006 2019 2.00 MR
NSX151008 2019, 2021 1.83 R
NSX151009 2019, 2021 2.08 MR
NSX151011 2019 2.50 MR
NSX151012 2019 1.67

NSX151013 2019 1.33

NSX151014 2019 1.83

NSX151015 2019 2.33 MR
NSX151016 2019 2.57 MR

YR = resistance, MR = moderately resistance, MS = moderately susceptible, S = susceptible
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Table 1 (Continue)

maize line evaluated year disease rating score reaction”

NSX151017 2019, 2021 2.42 MR
NSX151027 2019 1.67 R
NSX151029 2019 217 MR
NSX151034 2019, 2021 1.83

NSX152070 2020 1.50

Nei532027 2020 1.67

NSX151002 2021 2.33 MR
NSX172002 2021 2.33 MR
NSX172003 2021 2.00 MR
NSX172007 2021 2.33 MR
NSX172008 2021 2.00 MR
NSX172010 2021 2.00 MR
NSX172015 2021 2.33 MR
NSX172017 2021 2.00 MR
NSX172019 2021 2.33 MR
NSX172032 2021 2.67 MR
NSX172035 2021 2.33 MR
Nei542012 2021 2.50 MR
Nei582038 2021 2.50 MR
Nei582060 2021 2.00 MR
Nei581005 2021 2.00 MR
Nakhon Sawan 4 2018 1.33 R
Nakhon Sawan 3 2018 2.00 MR
Hibrix 3 (susceptible check) 2016-2021 4.61 S

YR = resistance, MR = moderately resistance, MS = moderately susceptible, S = susceptible
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(Ostrinia furnacalis Guenee)
Evaluation of resistance on Maize lines to Asian Corn Borer (Ostrinia furnacalis

Guenee)
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Abstract

Asian corn borer (ACB) is considered serious insect pests of maize. They can attack the
maize in the early stage until ear formation. The objective of this study was to identify the
maize for resistance to ACB in 112 lines/varieties in the greenhouse and field infestations
during 2017-2021. The evaluation of maize resistance to ACB by artificial infestation in the
greenhouse. Each plant was applied with 30 of 2" instar larvae to the spirally rolled leaves,
leaf-feeding damage rating 1-9, and the identification of resistance level were taken 5 days
after infestation. The results showed that those maize lines were identified as 1 line for
resistance, 81 lines for an intermediate resistance, and 30 lines susceptible to ACB under
artificial infestation. On the other hand, maize was damaged 0.27 holes/plants under natural

infestation in the field

Key words: Maize, Asian Corn Borer, Screening for insect resistance
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wuauIza1Rud1Ilng (Asian corn borer: Ostrinia fumnacalis Guenee) (ACB) Wuusasfng
fiddyvesdning aunsavianudemeliundilng wWivhatelugranisasygdulanisadu
(First generation) wagsreyeannan-AALLan (Second generation) IuLma'qﬁﬁmiismmaﬂwqmm
annsadyhaneilin anmifigyhane 3-6 sredu dmaliinanananasiesay 10-90 (o3yy wazius,
2534) wanINIataIRugiatvaIuvesiin Ingnueuazaiinluiniunigluddud1ilng
dawaliaudnluainay luauisaasgiivlanazaola nsiviateindg1alne azvinlia
Hnasayiulliasysal (Gmd, 2539) Mangoendidjojo (1978) lénwiugdnlnafifianuduniy
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1. Flnadssdn ifdunumuuds S1au 112 anetud/iug
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Nei 502007 Nei 502010 Nei 502015 Nei 452006 (Takfa4) Nei 452009 (Takfa5) Nei 452008 (Takfal)
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4. gUnsalAssveneBnamuewaedduiing

5. yuguzdwudnlng ey 5-6 Fu (Juii 2)

6. lssSounazaunsaldmsuugniiuvaaes

7. Jawadl 15-15-15 uag 46-0-0
Baniuay

WHUNITNAADY

MNUNIINABDIUU Randomized complete block design (RCBD) 117U 10 1 dmsu
N13ANYINISTIINA18N1LUVRINUBURIEAIAUTIIINALUANINTDUNARDY LAZIIUNUNITNARDY
WUU Randomized complete block design (RCBD) 311U 3 1 dMTUNIIANINITUNT SEUA
Tuannls

NI

aetuginlnadssdarionnlasinisusuuseiug Suau 112 aeiug/iug ndnwnadn
anensluvemuszadutnnaluanmisounnaasavanInls

Anwinisidaiatenisluvemusuizadudilnalugninizounaass

1. MaidssueneUSinamueumazadudnlng luesiifins

smEnamuouzaduiniing Mnuagninilneluaninessud visdeses
USnamueuanzddudninaluieslfoinsiigungd 2722 ssnsaidoa anududusivg 75
Wosidud \Heakaomaifisunugasues Guthrie et al. (1987) wdaniudaidonueuaizddy
F1alwn o7l 2 (91 5-6 ) ilelilunisUdesasuusudninelubounnass

2. nMsUsziunmsanudenienisluannnsivaeveaueuatsaiutlng



255

Ugndmlnagas 1 dulunszansvuiadusinugudnats 11 42 dedlnmeny 20 $u Udoy
musuIza LI TInATod 2 (99 5-6 ) S1uau 30 Fsedulusondialne vdsaindu 5 Yu 1k
AzuuuArIAevelusEA 1-9 aaABn1sves Guthrie et al., (1987) dvil

1 vneds Wiflanudemes ienugvharewinduvyauuluuidlu

2 wneds pihareduiadng vuluunsly

3 vanefis phaeduisnauuulunangly

4 vuneds yharedunnauwazissuulunansly

5 wneds ghaneduisuulunangly

6 vanefis piaeidunteniszan 2.5 wufiues vuluwangly

7 mneds sepvihaedunnenyszanuasdy

8 nueds seevhataduuuiniUssinaaesiuauvedly

9 yaneis seevihanadunnenivudilugvedly
ndsanliazuuuanudemensluudniiad sundnszduanuiuniuansefuazLLuAIY
Fove Kol

Azwuu 1-2 Safuseiuanudumiuegnsda (Highly Resistant)

Azuul 3-¢ adusgiuanusuniuy (Resistant)

Azuul 5-6 Indusziuanuduniuliunans (intermediate Resistat)

AzLUY 7-9 dadusyauseune (Susceptible)

Anwnisunsszuinvesruaurzadudlnaluaniwls

Ugnd1ilne ua3813 5 1ns 313U 5 uad/ulasges szavdan 75 x 20 WwuRluns nTI9tiu
Umnaugvhansuudiudning 910 3 umnaweauUasos wlasesay 10 diu daniay 1 ads
Fausdnlnaongy 14 Yuauds 60 Fu didunislud 2559-2564 Tuggugnuateny

Ainswidoyanismaasdlagldlusunsy IRRI STAR 2.0.1 Wisuiisuiiuugianeiadsves
wAagug/aeiug Ineds DMRT
n1sduiindaya

1. FuugnuazTufuiien
- AzluuAEsen1dly
. SEFUAUAIUNIUIINATHUUAIUEF M ENILY
- TV U UL 1IN
HANGR

a a

. Uayageiuning)

oA WN

srgzIanLiiunig na1AL 2559-ueneu 2564
anunanliung AugIdeiylsunsadssn



256

HaN1TMAABILA IO

Han15NAaae U 2560

msfnynisdvhansvemueuzdduiting sidunimesedutinadsdnisiuoy
20 aeiug nan1maaedluanINTaUNAaeY NuI1 ANLEsenIdluvastIlnawsazaeiug JAn
og3eMing 7.75-8.37 lnwareandevmemadluliisnsiunseda ilednszduniuduniusenisidi
yangresmueuzadutalng wuln $1alnaldsadadiis 20 anewug dneglusziuseuus
(Table 1) pgslsAnailsvinisdrnanmsunsssuinvesusuazaduinlnaluanmls fugnlugg
Uaneru (Feunsngraw) nuinsunsssuinasandedminadesdaiogdaud 60 Tuudull nwug
yhanefisudnlnetade 0.35 sresu (Table 1)

Han1mMAaeel 2561

nsfnwnadivhansremusuzdduinineldduiunmaaodutninad oedn
U 45 aiug wan1svaaesluanImisaunaass wuln ANwdsenslurestlnauiazany
wiug Tegsening 4.8-7.2 Tagaarandemensulimeiunsada uwidednszduanuuniusie
mMsdhargvesusuatzadutalng wuin Tnlned daduiugdiumiud 1 aeius wus
AUNUUIUNG1Y 42 aneiug waziugsouwls 2 aeiug newugiunIufe arewus Nei 582002
dusiugeouue Ao aneus Nei 582025 wag Nei 582063 (Table 2) dauluaniwlsfivgnlugguans
du (Frsnanafteunsngiem) Winisdsenisunsszuiaresusunzadudninavosdinlnadss
dn a5 aeug wunsundssuindednTnadssdnoigdoud 50 Fududuly Tnewugiaedisu
Fnlnadnnu 22 aeiug Sunuphatendedios 0.04 siedu uarliisiunsadflusenineans
fugilnadesdn (Table 2) osananmundeuvesanmlslugasfananduangnifounasn
msvanes wardiufistastion Fuduanmundeuiilivanzauienisunsssuinveausasdngvinail

NaN15NAaese U 2562

nsfnwnadivhansvemusuzdduinlneldduiunmaaoddutninad osdn
I 20 7§ wanmveaesluaninounaass nud1 Anudemenislurestinlnauwdasiug den
9¢551119 5.0-6.2 Ingarnudemensluliseiumada Wednseduauduniusenisidn
yhangresusuzdduinilig wui faduiusiumuiiunateia 20 aneiug (Table 5) dnly
anmlsfdunsugnluiuil 21 nsngiau 2562 Wedilnaeny 2 dUasi uvhnisdisanisuns
szvavemusuza Rl tinavesinaiRsdnd 20 Wus wunsundssuiadedilnney 40
$u Bswughaneiduinlnadenifios 2 Wug Suughaneiads 0.01 gedu waznUMIUNTITUIN
vowuawdiuinInafinduogwioides Inewughansiiduinlnaeny 60 Su dwaugvhans
1RdY 0.13 geiafy

NanN15Naaas U 2563

nadvhangvesvueuzaiudninaluaninls wisuiuiinlamnaaesfieugndilna
Aeadilugeuaneu (Feunsngiay 2563) dndunsludnlnadesderisiua 20 aeriug Tiud
NSX151008 NSX151009 NSX151015 NSX151017 NSX151034 NSX152016 NSX152018 NSX152026
NSX152041 NSX152043 NSX152056 NSX152058 NSX152060 NSX152067 NSX152095 NSX152096
NK6253 CP888 New NS3 waz NS5 Ugndalwa 1iefudl 15 nsngiaun 2563 91nn13d1529m15447
angvemueuzddutlnadunvias 1 At wuin n1sugndilnageuateslu U 2563 ldny



257

anudgmenisluluszggnisigiivlanisddy waglinugiangiatslussezoanaanday
idewnanlugiammeassifiounsngauiafousainu fusnasiniauenaonnisaass (Usunm
1y 586 fiadwns) Fuduanimuindouitliunzaudonisuns szuinvesuuasdngeini3e
fnfiun1stilul 2564

Han1mMaaes U 2564

nsAnnsdvhatsremuswazdduiinaldduiunmaasdudlnaidsadng
U 40 Wug Han1IAaasluanINIaUNAaaY WUl ANULEEMENIluTeetnd Inausazaneug
firnogsening 5.6-7.6 Ineareundemenaluliseiuneada uddedassiuanuimuniudents
Wvihaneveanuswzawudng wuin dnduiugiumiuliunans 27 Wug waviugseuue
13 %ug (Table 6) dawluanwlsduiunisugnluiuil 8 nsngiau 2564 wazdalnaeng 2 dUavi
BuviinsdsantsundsruInteewdui 1 nave st lnadssdnd 40 stug nunisuns
szvmidiednlnaey 60 $u wugianedts 40 sug Tnefisuugyiaeiads 0.55 giesiu (Table 7)
waglisnsuyeadflussminetusdnninaidesdnd

NI uunsEiuAIFIunIuLesdnTnad s ide s wiha teve e adY
11lwe Tuszgznisasgivlanisasuluanimseuneass @ 2559-2564) lagldtilnaiuggnuay
aneusud aneWusiey wasiugnsfn T 112 aneiug/iug anlasensuiuusemiusdnTnades
0T quiidefivliunsanssd wui ssfuaudemenisluresinlnadssdaiudasiugogludas
4.8 - 8.3 mudevmevndluiade 6.5 Suunseduaudiuniuldidu 3 nqu fall Wugdumu 1
a1eug Aie Nei 582002 AumulIuna 81 atgug/Mug waziugesule 30 a1eWud/mug N3
undszumresuauaIzauinlng wudlednlnaidiesdniony 40 fu luszesrousannen las 98
Wosidudvasiugdnlnafiosdnd dgiaeinds 0.27 siedu fudHimnudememsluainnisdn
vharevesueunzdiuluanmiSounnassazeglussiuiineudisguuse esanUdesvusulany
arnut1lnnaslugentinalaenss dwaliiinnisvinatslulusseznisasyiivlanisanau
Aputaunn uiluanmlsidunisszuinmusssnd numsssuindeutnai Wl 2560-2562 uayl
2564 figvhaneads 0.27 ey 9nmsdsalud 2563 linugiansvesmueuaizadudnlnely
anwils uansliiiiuinUTnumaunsszuinvomusuazdiiluanwlsddidseduivinlmanem
devesenandn nandfeligyinateteundt 3-6 la1eseAU (B3UY Lavivs, 2534)

ayunan1IaaaLaztaLauBILL

Mnmvasesluanmdounaaes dsliazununrundemenisludusedu 1-9 anduld
AziuuaIdsmensludnseduanuduniudenisidvianevosuewagdfut Tnady
annsnasuldaneiusMugdninadesdniililunimeassusiasd fneglunduresiugiumiu 1
aeug AunuUIuNa1 89 aneiug/iug wazdouwe 35 angnug/Mug lavatenug Nei 582002
Fnoglusziuiuginuniu duiugmsmilfiduiugiuioudivuannismaasst 2559-2564 dnaglu
FEAUAUNUUIUNGIT 2 WUT LAkn LG38778 way NK6253 5¥AUsaulka 3 Wug baun Pac7g9
DK9950C uaz CP888 New dmiudnlwadsdnignuauiusunsanssd 3 uaruasanssd 4 daaglu
SEAUATUNIUUIUNATY LLazﬁﬁW’ﬂwmLgaqﬁmiqﬂmauﬂ’uﬁ:ummﬁﬁ 5 9n0glusEAUTIULD NITUNS
seutnvasnuawtzatduluaninls (U 2559-2564) gavandatery nuaudenieannisidn
yhangvesmueuazdduinlnande 0.26 srosu



258

nsinanudgluldusslevd
1. MAfeUsuUsstusirinadssdn Idhdeyassduamnusununusuasaduirilng
vosaeiug/usinlnadosdn ifilidnenm lWAnsausgneulunsdadenuasimuiusd1iina
Aosdn iftelitnondngauararnsafunusoniadivhansvemueuazdfudnlneld
2. wpunInarunIavTsens Tnedsulssgulnnsseduend e 18 umine de
inwAsMEAnS Inevatiunakay Yuil 8-9 Suanan w.m.2564

AUBUAN

YBYBUAN HO1UIUNTAUGITENULTUATAITIA UazyAaINTNNVITuvesAudITenyls
uATAITIA NviAusudlonaslinisadvayued19age Feaunsaandunisnaasslaogiedl
Usansnn uaziluseansua

LONHAN1984

TTanl \doazen. 2539, uuasdngiyivuasivls uasdngassuni. qudideaunudngiivlay
FAUNTUUMIYIA A1ANA AIAIYINHINYT UNIINYIRELNYATAIANT INYUVAN LN ILLEAU.
Wi 33-35

a3 Wnsf3 asviand newe aviefld wdenlne yindd ynmes Alla a1nussau 25Mud sonvuy.
2558. NsUseiuAuAtaenugtnadesdirinon1sidviagvemueuazadut 1IN,
lu 989mman15398Use 1T 2558 Audideiivlsuasaissh antuideiivlsuasianauny
AN NTUIYINITNYAT. 0 209-224 .

BIUY NOINYIUL hag 1951 YUNIIA. 2534 LaNA1TIVINTG L5309 wuasdngd1ilne uagily
UsENaun1sineusunangns wuas-dnd-dngivuaznisdesiunidn aseil 6 Jun
fguiey 2534 NaRguazdnIngl. NILIVINISNYAT. K 21-25

Fernandez, E.C., D.M. Legacion. 1994. Progress of Host Plant Resistance Research to the Asiatic
Corn borer in Philippines. Pp 293-296. In Mihm,J.A. (ed) Insect Resistant Maize Recent
Advances and Utilization. Proceeding of an International Symposium held at CIMMYT.

Guthrie, W.D. 1987. Methodologies Used for Screening and Determining Resistance in Maize to
the European Corn Borer. Toward Insect Resistant Maize for Third World. Proceeding
of the International Symposium on Methodologies for Developing Host Plant
Resistance to Maize Insect: 122-129

Mangoendidjojo, W.1978. Measurement of resistance to corn borer (Ostrinia furnacalis Guenee)
in @ composite variety of maize. M.S. thesis, University of the Philippines at Los Banos,
Laguna, R.P.

=]

158uq
17-28



259

Table 1 Average of maize lines on each rating scale (1-9) of leaf damage under artificial infestation and

damaged hole/plant under natural infestation caused by ACB (Late rainy season: 2017)

. Leaf-feeding . y Damaged
No. pedigree . Resistant level
Damage rating (1-9) (hole/plant)

1 Neid12001 8.37 S 0.25
2 Neid11016 7.87 S 0.37
3 Neid62013 (Takfa7) 8.12 S 0.56
a4 Nei502007 8.0 S 0.45
5 Nei502010 7.75 S 0.35
6 Nei502015 7.87 S 0.38
7 Neid52006 (Takfad) 8.37 S 0.41
8 Neid52009 (Takfa5) 7.87 S 0.29
9 Neid52008 (Takfal) 7.75 S 0.25
10 Neid52015 (Takfa3) 7.75 S 0.51
11 K48 8.25 S 0.39
12 Ki60 8.25 S 0.26
13 DTMA-192 8.12 S 0.34
14 DTMA-202 8.12 S 0.37
05 CTS011074/P31CA4S5B-38-##-2-BBBB/ 287 . 0.45

CML421-BBBBB-1-BBB (Pedigree)
1 (G18C23-30-1-3-1-BBBBBBBBBBB-1-BBB 7 87 < 014

(Pedigree)
17 Nei532005 7.87 S 0.20
18  Nei542013 8.25 S 0.24
19 Nei541006 8.37 S 0.45
20  Nei541022 8.37 S 0.35

Mean 8.05 0.35

F-test ns ns

CV. (%) 16.30 22.92

ns = non-significant

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

YResistant level: scale

1-2 = Highly resistant: HR

5-6 = Intermediate resistant: IR

3-4 = Resistant: R
7-9 = Susceptible: S
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Table 2 Average of maize lines on each rating scale (1-9) of leaf damage under artificial infestation and

damaged hole/plant under natural infestation caused by ACB (Late rainy season: 2018)

No. pedigree Leaf-feeding Resistant Damaged
1 Nei582001 55 R 0.00
2 Nei582002 4.8 R 0.15
3 Nei582003 5.8 R 0.00
a Nei582004 5.0 R 0.05
5 Nei582005 6.0 IR 0.15
6 Nei582006 5.8 IR 0.00
7 Nei582007 55 R 0.05
8 Nei582008 5.5 R 0.00
9 Nei582009 6.3 IR 0.05
10 Nei582010 6.2 IR 0.00
11 Nei582011 5.7 R 0.00
12 Nei582012 6.8 R 0.00
13 Nei582013 55 IR 0.20
14 Nei582014 5.8 IR 0.15
15 Nei582015 6.0 IR 0.05
16 Nei582016 6.2 IR 0.00
17 Nei582017 6.2 R 0.00
18 Nei582018 6.0 IR 0.15
19 Nei582019 6.8 IR 0.05
20 Nei582020 55 IR 0.00
21 Nei582021 6.7 IR 0.00
22 Nei582022 6.3 IR 0.00
23 Nei582023 6.7 IR 0.00
24 Nei582024 53 R 0.05
25 Nei582025 7.2 S 0.00
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No.  pedigree Leaf-feeding Resistant Damaged
26 Nei582026 5.8 IR i 0.00
27 Nei582027 6.5 R 0.05
28 Nei582028 5.1 R 0.00
29 Nei582029 5.8 IR 0.05
30 Nei582030 6.2 R 0.00
31 Nei582031 5.8 R 0.00
32 Nei582032 5.8 IR 0.00
33 Nei582050 6.5 IR 0.00
34 Nei582051 6.0 IR 0.05
35 Nei582052 6.0 IR 0.05
36 Nei582053 6.3 IR 0.05
37 Nei582054 5.8 IR 0.00
38 Nei582055 5.7 IR 0.05
39 Nei582057 6.3 IR 0.05
40 Nei582059 6.8 IR 0.05
a1 Nei582060 6.0 IR 0.00
42 Nei582062 6.0 R 0.10
43 Nei582063 7.2 S 0.05
a4 Nei582065 6.3 IR 0.00
45 DTMA-202 6.2 IR 0.05
Mean 6.0 0.04
F-test ns ns
CV (%) 18.83 26.57

ns = non-significant

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

YResistant level: scale

1-2 = Highly resistant: HR

5-6 = Intermediate resistant: IR

3-4 = Resistant: R
7-9 = Susceptible: S
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Table 3 Average of maize lines on each rating scale (1-9) of leaf damage under artificial infestation and

damaged hole/plant under natural infestation caused by ACB (Late rainy season: 2019)

No. sedigree Leaf—fee.ding Resistalr/wt Damaged
Damage rating (1-9) level (hole/plant)
1 NSX102003 5.3 R 0.00
2 NSX102005 5.1 R 0.10
3 NSX152002 5.4 R 0.15
4 NSX152006 6.0 R 0.00
5 NSX152009 5.9 R 0.00
6 NSX152010 5.6 R 0.25
7 NSX152011 5.5 R 0.00
8 NSX152013 5.1 IR 0.00
9 NSX152022 5.4 IR 0.00
10 NSX152025 5.9 R 0.24
11 NSX152027 6.2 IR 0.00
12 NSX152032 6.2 R 0.12
13 NSX152045 5.6 R 0.35
14 NSX152055 5.6 IR 0.25
15 NSX152057 6.1 R 0.00
16 NSX152065 5.0 IR 0.50
17 NSX152066 5.6 IR 0.00
18 NSX152070 5.5 R 0.16
19 NSX152086 5.7 IR 0.14
20 NSX152097 5.8 R 0.50
Mean 5.6 0.13
F-test ns ns
CV (%) 14.47 20.32

ns = non-significant
Mean followed by a common letter are not significantly different at a 5% probability level by DMRT
YResistant level: scale  1-2 = Highly resistant: HR 3-4 = Resistant: R

5-6 = Intermediate resistant: IR 7-9 = Susceptible: S
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Table 4 Average of maize lines on each rating scale (1-9) of leaf damage under artificial infestation and

damaged hole/plant under natural infestation caused by ACB (Late rainy season: 2021)

No. pedigree Leaf-feeding Resistant Damaged

1 NSX111012 6.10 R 0.41
2 NSX111014 6.60 R 0.52
3 NSX111053 5.70 R 0.44
4 NSX151008 6.10 R 0.74
5 NSX151009 7.20 S 0.48
6 NSX151015 5.60 R 0.67
7 NSX151017 7.00 S 0.48

NSX151034 6.80 R 0.70
9 NSX102005 6.40 IR 1.11
10 NSX112017 7.00 S 0.41
11 NSX152006 7.00 S 0.44
12 NSX152011 6.40 R 0.89
13 NSX152013 6.90 IR 0.49
14 NSX152016 6.30 IR 0.26
15 NSX152018 6.30 IR 0.67
16 NSX152025 6.50 IR 0.07
17 NSX152026 6.60 IR 0.67
18 NSX152032 6.70 R 0.26
19 NSX152041 6.10 R 0.15
20 NSX152043 6.78 IR 0.56
21 NSX152045 7.40 S 0.44
22 NSX152056 6.80 R 0.74
23 NSX152057 6.50 IR 0.37
24 NSX152058 7.20 S 0.52
25 NSX152060 6.60 IR 0.63
26 NSX152065 6.60 IR 0.41
27 NSX152066 7.10 S 0.48

28 NSX152067 6.10 IR 0.56
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No. pedigree Leaf-feeding Resistant Damaged
;
29 NSX152070 6.50 IR 0.74
30 NSX152095 6.60 R 0.48
31 NSX152096 7.00 S 0.52
32 NSX152097 7.00 S 0.33
33 Pac789 7.30 S 0.85
34 DK9950C 7.60 S 1.08
35 LG38778 6.10 IR 0.70
36 NK6253 6.80 IR 0.37
37 CP888New 7.30 S 0.45
38 Na 6.80 IR 0.63
39 NS4 6.40 IR 0.89
40 NS5 7.00 S 0.52
Mean 6.67 0.55
F-test ns ns
CV. (%) 16.30 45.00

ns = non-significant

YResistant level: scale

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

1-2 = Highly resistant: HR
5-6 = Intermediate resistant: IR

3-4 = Resistant: R
7-9 = Susceptible: S
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n1sussdiuaenugdlnatesdndnalsaduiiniiinanauuaiise
Erwinia chrysanthemi pv. zeae
Evaluation of Maize Lines Against Bacterial Stalk Rot Caused by

Erwinia chrysanthemi pv. zeae

Aila anussav? g5vand newa? a3l Wesiens’ danndad Tuundy’
Siwilai Lapbanjob’ Suriphat Thaitad? Pavinee Kiertiyakul’ Laddawan Khanklaew”

ABSTRACTS

Bacterial stalk rot of maize caused by Erwinia chrysanthemi pv. zeae is a destructive
disease in maize planting area in Thailand. A field experiment was carried out to identify thirty
nine inbreds and promising hybrids under artificial inoculation during rainy season of
2019-2021. Inoculation was made by injection 1 ml of cell suspension into the second
internode above ground of 35 days old plants. Number of infected plant was recorded in the
field. Evaluation of disease severity performed by splitting the stalk lengthwise at 80 days after
planting and percent disease severity index was calculated. The result showed that the maize
lines were moderately susceptible to susceptible. The lowest disease severity index was found
in NSX152032 (51.95%) followed by NSX152006 (54.37%) and NSX152027 (59.25%).

Keywords : maize, bacterial stalk rot, screening for disease resistance
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Ussdiumaialsadletrilnney 80 u lnsdusuduiifnunadthema 1 wides fu
wagluiiien drdrsutnnlne Wazuuunuguussduninialse 1-5 e seiu 1 mueda Anusa
fruviisfifinisugnide suinusatiosnd 1 wuies sef 2 vanels Aawasusdifinsgnide
PUIALHANINNTT 1 wufiuns Wedowladifiy 1 8o sedu 3 munefls S9uuddesiidede
aelugndundudiiama 2 Udes seu 4 manefs Suuvdesiidoidoneludduniniud
ihna 1nndn 2 U8es wazszdu 5 mneds ddusutninadonin fudu duiindoya Snway
9113 AuguusdlunAnlse uagduusuiiiulse

[

Awaiyiausuesdtunsiinlsa (Disease severity index; DSI) Aail

Disease severity index = 2.(A x B) X 100
N xV

A mnedie seAuanusuusslunisfinlse & 5 sedu 123 4 uag 5

B Maeie Suauduiiuansens

N 91888 S1uauuvug

V g 5w°1“ummqw,l,'iﬂuﬂ’mﬁﬂiiﬂgqﬁqm

Fuunszduaud e situginlnadelsadu el druniu fwesifuddaiinimie
5@ 1-20 fumudrunans TwesiGudnvinisiinlsa 21-40 sauwauunats Hiesidudsuiinisiin
15m 41-60 gauwe Hasidudsuiinsiinlsauinnii 61

522LIaA L HUNS nanAL 2561 — Nuengy 2564
aounAniunis AugIdeiylsunsadssn

HaN1IMARBILAL I

mstgnidelsaduiuueiize slidminadedariyniusuansoinisvedlsn fiedidus
Hulsa 100 wWesidud Wefinnsanseiumuguusslunisifalsa Tasnskidwu nuii dsgfuanna
suusslumaifelsaede 3.42 uandlidiuin Tsaduiuuaiite vnlslnausasiuguansennisady
wih iflefeneluddun Wasuduitna s 23 vdes wanileduadeiimainlsanudi &
WesdusiduiinaAnlsaseming 51.95-82.89 10de 6833 Wedibust lnefidmlnaissdignuan 3 wus
fiosidudduinninlsanini 60 wWesidud seiummsuusdumsifnlsaeds 2.72 2.96 uas 2.64
Gamnefafnuualudesivgnide unaveneanany 1-2 Udes T ug NSX152032 NSX152027 was
NSX152006 drustugiidiesiduddvinmaiinlsagania 60 Wosidusd szdunmsuusduninielse
WAy 3.02 - 4.14 ﬁﬁﬂ‘l‘jj 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 gnil1 4 andlr 5 aniih 7 wag anniih 1
(Table 1) F1alnadidulsaguussyinlidduiin &y druduiiuanienisveddsaos drduaiguen
Wasududtima dulaivingy Singh and Singh (2016) ldUszdfiumsiislsaduludnineiinen
o Erwinia chrysanthemi Tagldszsuarusunsslunisiialsa Ahamad et al. (2015) nui1
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Wugilnanumeaesdnlvgdneglusyiugeune fegauleuin vueil Alejandro et al. (2009)
FeNUINIRugNIsNATmMagey Tifies 12 1Wesidud Iduniusslsaduniuuaiiise Feiug
aananaunsatlUldlunsiaumiugnanilawasgnnadlvddnvaeidunulsala

dyunan1Innay
Flnadesdrignaauiusfirunazaeiuudl 39 fus/aeiug fnsnevaussdelsasiuiu
wuaiiselaganunsadwunuiisereendu 2 nqu Ao deuneliunans S1uu 3 Wug/aeiug uas
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Table 1 Interaction of maize inbreds and promising hybrids under artificial inoculation of bacterial stalk rot in
the field at Nakhon Sawan Field Crops Research Center, Nakhon Sawan during 2016-2021.

maize line Rating scale disease index interaction
NSX102003 3.29 65.72 S
NSX102005 3.87 77.39 S
NSX152002 3.50 69.91 S
NSX152006 2.72 54.37 MS
NSX152009 3.15 62.91 S
NSX152010 3.17 63.32 S
NSX152011 3.34 66.81 S
NSX152013 3.66 73.27 S
NSX152016 3.35 66.95 S
NSX152018 3.48 69.58 S
NSX152022 3.33 66.52 S
NSX152025 3.13 62.53 S
NSX152027 2.96 59.25 MS
NSX152032 2.60 51.95 MS
NSX152041 4.14 82.89 S
NSX152043 3.72 74.38 S
NSX152045 3.72 74.49 S
NSX152055 3.87 77.34 S
NSX152057 3.41 68.25 S
NSX152058 3.25 65.03 S
NSX152065 3.71 74.18 S
NSX152066 3.62 72.34 S
NSX152067 3.43 68.63 S
NSX152070 3.84 76.76 S
NSX152086 3.36 67.23 S
NSX152096 3.27 65.42 S
NSX152097 3.41 68.23 S
NSX172002 3.60 71.99 S
NSX172003 3.15 63.06 S
NSX172007 3.72 74.40 S
NSX172015 3.63 72.61 S
NSX172017 3.47 69.48 S
NSX172035 3.02 60.42 S
Nei532005 3.27 65.35 S
Nei542012 3.09 61.77 S
Takfa 4 3.74 74.81 S
Takfa 5 3.37 67.45 S
Takfa 7 3.03 60.50 S
Takfa 1 3.87 77.37 S
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HavasaslokaunIialnsanonuIBNKAT ALY TR BIAANUS T InaRe RS
Effect of Cyantraniliprole on germination and vigor of maize seed

Agyauag dnla’ Al arnussauYaudn WusaYngaun dunasy

Kanchaya Tadso¥ Siwilai Lapbanjob? Somkid Pandee¥Kanjana Intrasorn?

Abstract

The objective of this experiment was to investigate the effects of the Cyantraniliprole
application in seed treatment on the germination and seed vigor of maize seeds. The study
was conducted during 2020-2021. The experimental setup employed a Randomized Complete
Block Design with 4 replications and 7 treatments. These treatments included different rates
of Cyantraniliprole (20% SC) applied as 10, 12, 14, 16, 18, and 20 milliliters per kilogram of
seeds and a control group without seed treatment. The research involved both hybrids,
namely Nakhon Sawan 3, Nakhon Sawan 4, and Nakhon Sawan 5, and inbreds, including Tak
Fa 1, Tak Fa 4, and Tak Fa 7, making a total of 6 hybrids/lines. Germination and seed vigor
were evaluated at 0, 2, 4, 6, 8, 10, and 12 months of storage. Additionally, the study evaluated
the effectiveness of Cyantraniliprole in preventing and controlling Fall armyworm (FAW) by
assessing leaf damage within a controlled greenhouse environment. The results indicated that
seed treatment with Cyantraniliprole at a concentration of 10 milliliters per kilogram of seeds
effectively prevented FAW infestation for both hybrids and inbreds. Moreover, the treated
seeds maintained acceptable germination and seed vigor percentages according to seed
standards. Specifically, the hybrid Nakhon Sawan 5 could be stored for 2 months, inbred Tak
Fa 4 for 4 months, inbred Tak Fa 1, hybrid Nakhon Sawan 3 and Nakhon Sawan 4 for 8 months,
and inbred Tak Fa 7 for 12 months.

Keywords : Maize, Cyantraniliprole, Germination, Seed vigor,Fall armyworm

unAnga
nsnaaestiiingUszasAiiiefnwinavesaisloneunsiialnsa nldlunisagniudniug
! < [ [ & ¥ & o a 1 =
FEANNDNLAYALLTITIVBUNAA TSI INALREER T Aun1sseningd 2563-2564 119UKUNTT
NAABILUU Randomized complete block 3 4 91 7 N350335 laun snsuesasionounsidalngs
(20% Load) laun 10 12 14 16 18 uaz 20 daddnsAewan 1 Alansu uaznssudsauauiliagn
Wan won@nw i uga AN TUSUATAITIA 3 UATAITIA 4 WATUATAITTA 5 wavaIuWUg WY

sianeilauide 01-09-59-01-05-00-01-64
Yaugideiiulsunsaissd " Nakhon Sawan Field Crops Research Center



271

ANt 1 enih 4 wag mnih 7 s3udmI 6 Wus/aeiiug ATIeEeUANeN WarANLTILTINIY
FBn1sisteny luszesiainisiiusnwil 0, 2, 4, 6, 8, 10 uaz 12 o w WesuJuRnswdniug
Audideiivliunsarssd wasnadeulszdnsnimeesansildrgnuinlunisdesdiuidanueunses)

Y 9
¥

Frlwaanege lngUseiiunsyhareiluluanimideunaass sansmaaes nuin msagnasleLoun
sialnsafianududu 10 faddnssewdn 1 Alansu fszdnsamdenisdesiunsitiiarsves
ugunsidlneategn Tusdaiuignuanuazaieuiud uarannnsofuinyiudaiusiiagn
a3 Inedansiiefiudnnusen waranuudusswonsudniusoglunasiunnsgusdanus 6
LAANUTNNANUATANTIA 5 d@mnsatiiusnuiliuiy 2 weu areiuguinind 4 1iushwlauu 4
Aou @eiuguinInil 1 gnuanuasadssn 3 wavgnuanuasadss 4 Livsnwlduiu 8 e way
aneuguienni 7 awnsaiudnuliui 12 wau

ArdAgy : Tlnadesdnd arslasounsfialnga Ausen ANULTILTY BuBUNIZYTINAAIEY

Al
wanug Uuddidiedanaunsonnadeuanuiidinveuniala lnan1snaaeuaiiusen
- A 2 o 2 o v A §y A o W ¢ = ¥ o = oo PPN
WIaN1snaaeuANNiTIn Maiushwuaaiusliieldugnusevitiug Jwtesmiladsnuddinves
& o & & o & = s @& & '3 . a 3 '
waaug waaudaziivesidudainuseniazauidawss (Seed vigour) gegn Tusserludnanun
MeE3TINYT wandsantuzdinsdenanmiintuios g nMaNuSnvILaATUIIY BuAATEEZ
& i N a = $
wananuimeasTIngnluautianisugnassiely
arslgneunsfainga annsadesiumdnuuadlanatsvila Nuuasuingaua sudasindn
udmusunszytnilneaieyn Jfnwinavesarslauaunsdalnsaludnsidiunig 9 lunisiu
Snwnudeaiuginlnadesdnd Welilddayanisiiusnwiudaiuduazaiusatestunisdiviane
YosmuauNTEYIIlneanegn Nviazausiely

gunsaluazdsaluNg
L4

aunsad

9
v

1. whaiugdinadssdnignuauiufunsanssd 3 unsanssd 4 uaruAsanssA 5 wiarius
aneuguinInih 1 anih 4 uag mndh 7
2. anstesiumdnuuadlonounsiiialnga 20% Load
3. gunsaflunmsvageunmuamiuEaus Tiun inTesmnuu infesds nmemnzanusen
foU Loaneged
/s
yhnsnaaesiviosufiinamdniusauditeivlsuasmssd duagudsg snneminii
JmInuUATAITIA SENINNABUARAIAN 2563 U8 2564 IUNUNITNAADILUY Randomized
complete block il 4 51 3 7 n35u3s Iaun Saswesanslewounsiialnga (20% ead) Aldluns
Agnudaius 6 8051 Tdun 10 12 14 16 18 wag 20 dadansrelwdn 1 Alanduuaznssisaueu
lirgniudn fustrlnadednidlflunsvanes Usznoudegnuauuasaeiugus S1um 6 ud/



272
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nadauAeNingglunse ndunz 7 Ju asiatuanutenduund Anaidesidudausen
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nsnageuUszansamvssasiildagniuanlunistesiuidanusunseidnlnaansgn
duideiuguasusiasnssiisinugndiinalunszaned ay 4 #u vh 3 4 Wedmilwmeng 7 Yu Udes
vueuiedl 2 S1uau 5 dsedu aslulugendialne Ussiiusesvihaneilulasliazuuudusedv 19
M1uI5NsliAzLUUYeY Davis and Williams (1992) anfiunisluanimseunaass gudidenls
UATAITIA
nstuiindaya

guvgiiuazAnudy vaugvinsvaans wWedidudarmen amnuudusesndaiug lng
Wnsissogwaniiug anvazdund szauaudemensly

szEzlaaiunns fanAu 2563 - Nugngy 2564

fa v A

aounAidunis WU fURnMsuaniiug uaviSeuvnaes guiidefialsunsaissa
HAN1SNARAUATINTAl

1. $lnadsedadaewusuinandi 1

1.1 wWesiudanuion wuin wesidudmnusenldunnaimieada lunndnsanslunisagniuba
s Mongmaifiunm 0 ey Aadewindu 98.50 Wesidud flengmafiuinw 2 Weu Aadewiniu
97.93 Wedldust flogmaAuinw 4 ieu Anedewintu 97.64 Wesidud engmaiiuinwm 6 o
AnadBwiniy 97.93 Wedldud flergnafiuinw 8 1ieu Anadewiniu 98.36 Wesldud flegnsifu
$nw1 10 ey Aedowindu 97.71 wWedldud fengnsiiuinw 12 ifeu AedeLvindu 88.86
Wesiud (Table 1)

1.2 muudaussweandeiug Aorgmaiivinw 0 ieu wuit Wesiudanuudsusaaiunnsing

Ll 9
§ @ &

eEdA Aadewiniu 98.68 LWesidud Nengn1siiuinw 2 weuesidudrnuudasadongnans
9m31 10 12 14 16 fadans waznssuisldagnans wudlduane1smneada wiliesiduinanuudaunss
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1NN Sns1AaNENT 18 Lag 20 dadans e iitudAgmeeda Weddudanuudausauade 94.29
florgmaifiuinm 4 1ou wud nsnAshingnans wagdninnanats 10 12 16 uay 20 Tadansll
wANA1aN9ERR wadesidudnnnuunduswnndy 8nsngnans 18 fadansed 19lveddynisada
91gNIBNUTIW 6 o nud nssuslingnans uazdnsnAgnans 10 12 Jaddnsliunned1anisada
WASAININNTITNSIAANETS 16 18 wae 20 fadans egrelitud1Anyneada divesidudnnundaus
1RdY 89.68 @1o1NIAUINIWT 8 10 way 12 ieunuin nssuislingnansiiesidudanuudauss
1NN 8M91AaNANS 10 12 14 16 18 Wwa 20 e eiltudfynisada Mefidudanuud susaade
89.39 77.86 Way 48.43 flegmaifiuinm 8 10 uay 12 iieunuddu (Table 2)

1.3 YszAnSnmeesansieweunifidinsadenisdesiumadiangvewmusunseydnilnnaieyn
Tuwdaiuginlnadosdniaeiusuinind 1 wui fergninfuinw 2 Wou Snsagnans 18

a a

a = Y o = v a aa aay 1 =
fiaddns dseauseesinae 5.17 §aosnd 8ns1Aqnans 20 dadans wavnssuishingnanseeied
WedAyneada wiliunnd1aduiudnsingnans 10 12 14 uay 16 Tadans Iszdusesiinaieiade
6.46 d@1UDENIAUTNYY 2 4 6 8 10 waz 12 Hiaw WUl 9ns1Aqnans 10 12 14 16 18 waz 20
faddnsdszdvsesvhangldunnsitanieadd uwilliszAusesviatetdesniinssuisliaqnansegiadl
HedAnyneadif seausesvhateinde 2.58 2.52 2.44 1.93 uaz 1.85 N1919n15iiusnw 2.4 6 8 10
wag 12 Wpau mua1eiu (Table 3)

2. 41lnadesdndaneduguiinini 4

2.1 WeosiWwimuwen wuin wWesidudanusenliwinswneads Tunndamanstumsegnudaiug
= 3 A ! = 1w ¢ = s = <3 A ! = 1w
101gMsNUinw 0 weu Anadewiiy 97.96 Wesldus Niegmsiiuinm 2 ey Auefewiiiu 97.32

s & & 2 o 4 i a o s & & 2 o 44 ] =
Wesidud Nengmsnuinw 4 e Anadewiniu 97.11 Wesidus Ne1gnsiiuinm 6 Weu Aledey
wirfiu 93.21 Wesidust (Table 4)

< 2 o ¢ A 2 o - ' s & ¢ < I |
2.2 ANUUTIUTIVDUUAATUT N9 15AUThYY 0 1oy wud Wesidudauudaussliunneg
9ahf A58 91.50-94.25 Wasidus Anafewindu 93.04 Wesidud fergnisiiusnen 2
- ¢ 2 ¢ < o Y a aa aay | |
WouwWasigudaNLTwInilonana158nsn 10 12 14 16 §adans waznssudslungnans wuiily
UANANNINERR uATlUosauAAULDsIINNT 8051ARNETS 18 waz 20 fadans egrelitud1Any
aa c 2 < < a e~ % @ = i aam
9adii Wesigudnnuudusuaie 88.86 Nongmsiiusnw 4 sy wull nsuislingnans way
gn31Aanas 10 12 waz 14 Jaddnshiunnaimeads wiivesidudanuudanswnnnit §nsiagn
13 16 18 uay 20 fdaddnsegiidudAyneada 91gnsiusnw 6 weu wui nssudslhinanans
LAzdnI1AqNAIT 10 Taddns luuansinanieada widA111nnI19n5IAanas 12 14 16 18 waz 20
fadans egradideddamieans desiduimnuudeusuade 69.43 (Table 5)
2.3 UszdvSnnvesansiauaunsidinsarenisdesiunmsidivinaevemueunseyiilueaiy
< v &Y & v ¢ v & v ' = ® v A !
ludniugilnadesdndaneiuguininil 4 wudn Nongnsiiusnel 0 2 4 wag 6 1o WUl
9n31AaNA1S 10 12 14 16 18 uag 20 daddns dsvavsesvhangliunnaimneada uadsedusey
ManeteeniinssuishinananseglivudAyn9ads seausesvinateade 2.44 1.93 1.85 uag
2.20 N91gMAUSN® 0 2 4 4ae 6 o Aua1Au (Table 6)



274

3. dlnaidsedafanewuguianni 7

3.1 Wesdusialiugen wud wesidudatnusenlyuana1anisadd lunndnsians
lunsqnudeniog florgmsiiusnu 0 1oy Anadewinfu 98.64 wWosifud fiorgmafiusnw
2 \plou Anadowiniu 98.36 wWosidud fiongmsifiusnm 4 \plou Anadoiniu 98.61 wWosifud
7l 91951 AU 6 ey Aaduwindy 9854 wosldud flongnisifiusnu 8 \flau Aademiiy
98.89 (Wasliud fo1gnisiiuinut 10 1oy Aadewiiiu 98.25 Wesidud fognisiAuinw
12 \feu Audewiiiy 95.00 Waedldust (Table 7)

3.2 Avaudsusaweaudnsiug MengnisiAuinw 0 wag 2 1oy wud wWesidudmnuudus
liumneinansadd Taeflengminfuinu 0 dArsewing 97.25-98.75 Wedidud Aadewintu 98.14
Wosidud flengmaiiusnw 2 Weu Tiensewing 97.25-99.00 Wesliud Anedeiiniu 98.25 wedldud
fiogmsiivsnu 4 ey wuin nssuAshingnans uazdmstnqnans 10 12 14 16 uaz 18 fiadans
Liunnsnaneadf unfiesifudenuudusannnii sasnanans 20 Jaddns e rslideddgniseda
918N1AUINY 6 oy wuln nssdsliagnans wazdnsiAgnans 12 14 uaz 16 dadans Jwesidud
ANUKDIIIINNTNTNTIAGNETS 20 Taddns egdiduddaymneada wilduansieiuiu 10 wae 18

a

aa = s & & 3 N 2 o q‘ a ! aav 1
18aanT LUBSIFUAANULILITIRGaY 98.14 QWQﬂWiLﬂUiﬂUWW 8 LU WU ﬂi’ill?ﬁlﬂJﬂ’ﬁqﬂﬁ’ﬁLLag

[

gn3Aqnas 10 12 14 16 uaz 20 Jaddns diesiudanuudussliunnaneaiunieadf uiuinnan

LY a aa I Av o W

aa a s & & 3 N & o
E]Gl’i’]ﬂﬁjﬂﬂ'ﬁ 18 1aaanT 98 NUUYFANALUN1ENE LUDTTUAAIULYILTIREY 96.96 @WQﬂ’ﬁLﬂ‘Uiﬂ‘t‘ﬂ

<
f <

10 Wou dnsrgnans 10 daddns Twesifudmuudaswnnnindnsingnas 16 18 uaz 20 dadans
agufltudAgveedf wilduananeiududnsrgnans 12 uaz 14 addns Wesiudanuudus
\Rde 94.32 uazegMaliuinw 12 ey nuinsnishingnansiiesidudruudsusannningnm
AANAS 14 16 18 uaw 20 ladidns egralldedAgyn1eads uiliunndeduiudnsingnans 10 uag 12
fiaddns Wedduirnuudusaads 83.04 (Table 8)

3.3 YszAnSnmvesanslaneunsddlnsasonisdestunisidinansvemueunsednlnaaigqn
Tumdeiugdninadesdn faeiuguiomni 7 wuih fergniaifivinw 2 Weu dnsagnans 20
addns fsvfusesviany 4.42 Getfeundy Sasiagnans 12 14 Tadans uaznssuislingnansogn

v o

WudAgneada waldunnaneiuiudnsagnais 10 16 way 18 {addns dseausesiinaneiade

88 @ue1gNISAUSNYY 468 10 Az 12 Wiow WUl §n31AaNans 10 12 14 16 18 uag 20

U £ &)

b

a

faddns dszauseeynatuliunnsi1aneads uidseausesyiatedesniinssuislingnaisegned

v o w

oddnyneaiin sedusesyhateade 2.23 1.60 1.69 2.07 wag 1.71 fiegmaiiuinu 468 10

wag 12 1oy Mua1siu (Table 9)
4. F1alnadesdndgnuauuasalsed 3
4.1 Wesiwudanuen wud wWesiwudanuenliuanaanieeads lunndasianslu nsagniuén

v

s ® v A ! a v § = s A & v A ! ~
Wug 1 91gn1siiusnw 0 ey Anadewiniy 97.89 Wesidud Nergnisiiuinw 2 eu Aade
Wiy 98.43 Wesldud fengn1sinuine 4 Wew Anadenindu 98.46 wWesidud Nengnisiiusnm
6 o Anadewiniu 97.32 Wesldud Niengnsiiuine 8 ou Anadewiniu 96.50 WWasidus 7

[ A ! c{' | v § @ ¢ a @ Y A ! N | v
918N13NUSNYT 10 Waw ARfswiniy 95.57 WWasldud Ne1gn1siusnel 12 ey Anadewiiiu

89.89 LUasiGud (Table 10)
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4.2 mundauswosudniug fengnisiiuinw 0 2 wag 4 1fou wudn Wesidudaruudansdl
LANFNe9ERA 91gMSIAUIIY 0 2 way 4 e ANRRBYINAY 96.50 96.32 uar 95.00 Weldud
AINaRy 918N AU 6 Wew WUl nssuiSluAgnans wasdnIIrgna1s 10 12 14 uaz 16
fadansliunne1an1eada wilA1nnIgnsegnans 18 uae 20 1addns egadtudAgynisads
Wesidudnnuudausaads 90.36 ergmsiiusnw 8 ey wuin nsAslinanans uazdnsrgnans
10 uag 12 Taddnshiunneaneads widenannnindnsegnais 14 16 18 waz 20 faddns og1edl
tuddameada fesidudanuudusaueds 81.25 dwergnisifivinuil 10 wag 12 Wounuin
n3sudslunanansdivesiduinnnuudusunnnda dnsiagnans 10 12 14 16 18 uaz 20 ag14d
foddnmeada Aefiduiruudusaade 42,96 uaz 12.86 engnisiiuinu 10 uay 12 Lo
MUY (Table 11)

4.3 Ysgdnsamuesansloweunaiidlnsarenislesiunisidwharevesmusunseyiinilneaieyn
Tudaitusinlnadednignuauunsanssd 3 wuih fegninfuing 2 4 6 8 uay 12 Weu wut
9n31AqNaIs 10 12 14 16 18 way 20 dadans Ussausesyinaisliunnsnweads willssausey
vhanedesninnssuislinqnatsedrefidoddamneaiia sedusesyiateiade 4.45 3.33 2.30 2.20
uay 1.19 #iogmsiiusnm 24 6 8 waz 12 Weu mudfu druengnistiuinu 10 ey wuin
dasiaanans 20 Tadans flszdusesviians 0.83 Jeifounin Snslingnans egrdltiudAgnsada
uiilsiumnenefufusasaanans 10 12 14 wag 16 Jadans Jsziusesyhateiads 1.55 (Table 12)
5. $1alwadesdndgnuanunsaased 4

5.1 WoslWwdauwen wull Wesiwudmnuenliunnaaneada luyndasasiunisagnudaiug

]
i3

f01gNsiusny) 024 6 8 war 10 Wew Mogmaiuinw 0 Weu Anadewiniu 98.86 Wesidud
a 2 o = \ = D W ¢ d & a < o a | a W
N0MNUINY 2 Weu ARRewiiU 98.43 Wesitud Nongmsiiuinw 4 Wieu Auadewiniy 98.07

¢ & & a 2 o = | = VW ¢ 2k & a 2 o A | =
Wesiud 101ensiusne 6 neu Aaemiu 98.11 Wesiud No1gnsiiusnw 8 wau Aede
Wiy 97.71 Wesdud florgnisifiusng 10 Wew Anadewiniu 94.50 Wesdud fiongmaiuinwm
12 \feu Wesiudmnusenilonqnansdnst 10 12 14 16 18 daddns waznssuisliagnans wuin
Talupne1am19add wedasidusianinueenuinnin 8M31AgNENS 20 Haddng edwlldedAyneada
Wesudnieenade 86.57 (Table 13)

& 2 W 6 a < W P | ¢ 2 & = |

5.2 ANUHTIUTIVONUAATUS N18nsiAusiw 0 2 wag 4 e nudn Wesifudanuudausal
WANANNINEDR U5 EUAAINULTILTIRAsYINAU 98.18 97.21 way 95.71 LWasidudniuansu
a < [y = aa | =1 ¢ @ '3 I3 Y
ongmsiusnw 6 e nssudslinanans esidudauudiusnnnindnsegnais 14 16 18
Ly 20 daddns edralidediAyn1eada wilduana1esiududnsingnats 10 way 12 addns

¢ & & < =~ Vo P 2 o = aav 1 P ¢ & &
WosiguinuLdLsuaisvinhu 88.04 Nongn1siusne 8 Lhsu N3sudslingnans Tilasigud
mmLL%amemdwé’mmqﬂaﬁ 16 18 uag 20 Jadans sgnsdtvdAyisedia waliianaesiuiu
9n31AaNa1s 10 12 uaz 14 §addns Wesidudnnuudusuadewiniu 86.32 918n15AUsne
10 Wow n3sudshingnans Sesiduianuudausaunnningnsingnans 14 16 18 uaz 20 Jadans
pgtidsdAgyNINana Lm'l:u'Lmﬂ@mﬁuﬁ’ué’mmqﬂms 10 kA 12 188305 1LY UAAIULT LTS

a W A 2 W a aav 1 ~ ¢ 2 & = '

WAL 52.04 WagNengn1siiusne) 12 weau nssudshingnans dilesiduianundaussunnnid



276

9n3IPaNaNs 12 14 16 18 uag 20 Jadans eg1alitediAgynieads ualduanaeduiudnsagnans
10 fiaddns Wosiudanuudausaadewinty 25.61 (Table 14)

5.3 Usgdnsamuesansloweunaiidnsadenislesiunsdwhaevewmusunseydnlneaieyn
Tudatusinlnadosdnignuauuasanssd 4 wuh flergninfuing 2 4 6 8 uag 10 WWeu wut
8n31ANE1s 10 12 14 16 18 uag 20 faddns Uszausesviagliunnsimieada uddsedusey
vhaneteninssuislingnanseseiifuddamneadia sedusesvinaneiads 3.68 3.21 2.22 2.14
uay 1.80 fl91gmaiusnm 24 6 8 wag 10 1oy fuaRy damegnisiivinw 12 oy wui
8n3IAaNaNT 10 12 14 16 18 uag 20 fladdns dsvausesrhangldunndsiunssuislingnans &
sefusenvinanelade 1.32 (Table 15)

6. $ralwaidesdnignuanunsaassd 5

6.1 Wesifudmuen wui wWesidudanusenhiunnsimeads Tunndnsansiunisegnudniug
fiogmaAvsnw 0 2 uag 4 Weu MogmaAvinw 0 1eu Aedswiniy 98.18 Wesldusd fiengms
Ausnw 2 Weu Avnad ewindu 97.64 Wedidud MegmaiAuine 4 ifeu Aed ewindu 94.61
Wil engmaiiusnm 6 ou Wesifudanenilorgnanssmsn 10 12 14 16 18 fadans way
nsuAslieanans wulliwanAaead wiliesdudaruseninnnit snsieqanans 20 faddns e
fifeddyneada wWesdudeuenaie 89.69 (Table 16)

6.2 AnaLdaussvoaudeiug fengmaiusnw 0 iWeu wuin nsirgnans 10 uaz14 fadans 3
Woslduinuudausannningnsiagnans 20 faddns uaznssuislingnansedadileddynieadn
uailiiumnenefufusasagnans 12 16 uay 18 Taddns Wedldudmmudwsuadowintu 94.21 ong
mMafusnw 2 Weu wudn nssuisliranans lduanseiududnsiranals 10 12 wazlds Taddns
waflasidudAnuudauswnnindnsnagnans 16 18 waz 20 faddns egreddedidynieada
Wesidudauudusuedowiiiu 80.00 duegmisifivinu 4 waz 6 1ieu nsuislingnans 1
WosiiudauuduswInngnsIagnas 10 12 14 16 18 uay 20 dadans egniiteddyvnead
Wesdudmnuudausaadowiniu 67.46 uaz 29.39 muddy (Table 17)

6.3 Usgansnmvasanslouwounildinsasenistesiunisiiaievemuaunseinilneaieqn
Tudaitusinlnadesdnignuauunsassd 5 wud fiorgmalfiuinw 2 4 uas 6 Weu wud1 sam
ARNENT 10 12 14 16 18 waz 20 Haddns dszdusesvihangliunnd1anieada undsedusesvinany
tosninssislirgnansedeiidodfyneadia sedusosvhatende 3.8 1.56 uay 2.19 fle1gnis
AUSE 2 4 uay 6 Lieu aua1du (Table 18)

ajunanInaasazdalauaLue
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277

4 4nadesdnignuanunsalssd 5 ieqnansloweunsidalnsawdaiugn 10 Jaddns

< v} v &S
aunsanusnwle 2 ey

lnanisegnaniugi 10 daddns dussdnSamsdenistesiunisdiiaievesmueunsey
TSI dUAAI1L199A ANULTILIEIAININATT 90

1lnea1egn wazaunsausnyiudaiuglaed

Wesiduseglunawinasgruwdniug wazdisendasunuaisingniuaaiiugdnie
nsinanudgluldussTevd
Taduteyausenaunisinnsannisihansleweunsddinsanagnudaiuginlnabed

gnrauLavaneiugw iedsstunisidvhatsvemueunszinineaisyn Wedsaiuinviuan
Wugnengsneiu
v a
LANE1581984

Yaan dufiuszan. 2538. unujuRnmsmaluladiudaiug. anedviitamans AnsneI1nIsssui

NN IAUAVAIUATUNS. 115 i,
Davis, F.M., and W.P., Williams. 1992. Visual rating scales for screening whorl-stage corn

forresistance to fall armyworm. Mississippi Agricultural & Forestry Experiment Station,

Technical Bulletin 186. Mississippi State University, MS39762, USA.
ISTA. 2004. International Rules for Seed Testing. ISTA, Switzerland.



278

Table 1  Germination percentage (%) of inbred Tak Fa 1 seeds treated with various concentrations of

Cyantraniliprole, under different durations of storage condition.

Cyantraniliprole rate per

Duration of storage (months)

1 kg of seeds 0 2 4 6 8 10 12

Non seed treatment 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

C.V. (%) 1.41 1.78 1.81 1.53 1.52 2.60 14.87

ns : non significant difference

Table 2 Seed Vigor as determined by accelerated aging (AA) of inbred Tak Fa 1 seeds treated with various

concentrations of Cyantraniliprole, under different durations of storage condition.

Cyantraniliprole rate per

Duration of storage (months)

1 kg of seeds 0 2 a 6 8 10 12
Non seed treatment 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 90.50 bc  86.50 bc  76.75 bc  42.50 bcd
16 ml 98.25 95.25ab  91.75ab  84.00 cd 90.50 b 68.50 c  40.75 cde
18 ml 98.00 90.75 b 84.50c  87.00bcd 90.00b 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 *% *% *% *% *% *%
CV. (%) 1.41 3.37 4.03 5.17 3.90 7.64 19.25

ns : non significant difference

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

probability using Duncan Multiple Range Test (DMRT)
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Table 3 Average of leaf-feeding damage rating scale caused by FAW in treated with cyantraniliprole under

arlificial in festation on Tak Fa 1

Cyantraniliprole Duration of storage (months)

rate per 1kg of seeds 2 aq 6 8 10 12
Non seed treatment 9.00 c 9.00 b 583 b 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 1.75a 1.33 a 1.42 a 1.33 a
14 ml 6.42 ab 1.67 a 217 a 1.50 a 1.25a 1.50 a
16 ml 6.08 ab 1.67 a 2.08 a 1.33 a 1.00 a 1.17 a
18 ml 517 a 133 a 1.75 a 1.50 a 1.25a 1.50 a
20 ml 6.83 b 133 a 1.75 a 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 with in a column were not significantly different at 95% level of
probability using Duncan Multiple Range Test (DMRT)

Table 4  Germination percentage (%) of inbred Tak Fa 4 seeds treated with various concentrations of

Cyantraniliprole, under different durations of storage condition.

Cyantraniliprole Duration of storage (months)

rate per lkg of seeds 0 2 il 6
Non seed treatment 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
CV. (%) 1.17 1.37 2.18 3.01

ns : non significant difference
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Table 5 Seed Vigor as determined by accelerated aging (AA) of inbred Tak Fa 4 seeds treated with various

concentrations of Cyantraniliprole, under different durations of storage condition.

Cyantraniliprole

Duration of storage (months)

rate per 1kg of seeds 0 2 il 6
Non seed treatment 92.50 93.00 a 93.00 a 87.75 a
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 91.25a 90.00 ab 60.50 c
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 8250 b 78.25d 59.50 ¢
Mean 93.04 88.86 86.93 69.43
F-test ns xx xx x*
CV. (%) 3.29 5.64 a.77 9.65

ns : non significant difference

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

probability using Duncan Multiple Range Test (DMRT)

Table 6  Average leaf-feeding damage rating scale caused by FAW under artificial infestation of inbred

Tak Fa 4 seeds treated with Cyantraniliprole under different durations of storage condition.

Cyantraniliprole

Duration of storage (months)

rate per lkg of seeds 0 2 aq 6
Non seed treatment 8.17b 6.28 b 4.58 b 733 Db
10 ml 1.75a 1.08 a 1.58 a 1.40 a
12 ml 133 a 1.42 a 133 a 1.38 a
14 ml 150 a 1.25a 1.50 a 1.50 a
16 ml 133 a 1.00 a 1.17 a 1.00 a
18 ml 1.50 a 1.25a 1.50 a 1.50 a
20 ml 150 a 1.25a 1.25a 1.25a
Mean 2.44 1.93 1.85 2.20
F-test > *% *x *x
CV. (%) 26.24 20.99 30.37 21.81

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

probability using Duncan Multiple Range Test (DMRT)
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Table 7 Germination percentage (%) of inbred Tak Fa 7 seeds treated with various concentrations of

Cyantraniliprole, under different durations of storage condition.

Cyantraniliprole Duration of storage (months)

rate per 1kg of seeds 0 2 a4 6 8 10 12
Non seed treatment 99.50 98.75 98.75 98.25 99.50 98.25 97.25
10 ml 98.25 99.00 98.25 97.25 99.75 97.75 96.25
12 ml 98.75 97.75 98.75 98.75 98.25 98.00 94.50
14 ml 98.50 97.00 98.50 98.50 97.75 98.75 95.50
16 ml 99.25 97.75 98.50 98.75 99.00 98.00 93.75
18 ml 98.00 99.00 99.00 99.75 98.75 97.50 94.00
20 ml 98.25 99.25 98.50 98.50 99.25 99.50 93.75
Mean 98.64 98.36 98.61 98.54 98.89 98.25 95.00
F-test ns ns ns ns ns ns ns
C.V. (%) 0.90 1.68 1.12 1.43 0.94 1.47 2.08

ns : non significant difference

Table 8 Seed Vigor as determined by accelerated aging (AA) of inbred Tak Fa 7 seeds treated with
various concentrations of Cyantraniliprole, under different durations of storage condition

Cyantraniliprole Duration of storage (months)

rate per lkg of 0 2 il 6 8 10 12
Non seed 98.50 98.25 98.00 a 99.00 a 98.75 a 98.25 a 93.50 a
10 ml 98.25 98.25 97.25 a 97.25 ab 98.25 a 98.25 a 91.25 ab
12 ml 97.75 98.00 97.00 a 98.50 a 97.50 a 94.5abc  86.00 abc
14 ml 98.75 99.00 96.75 a 99.00 a 98.00 a 96.00 ab 83.50 bc
16 ml 98.50 97.25 97.25 a 99.00 a 96.75 a 92.25 bc 80.25 ¢
18 ml 97.25 99.00 95.50 a 97.75 ab 93.00b  92.25 bc 81.25 ¢
20 ml 98.00 98.00 90.50 b 96.50 b 96.50 a 88.75 c 65.50 d
Mean 98.14 98.25 96.04 98.14 96.96 94.32 83.04
F-test ns ns x * * ** *
C.V. (%) 1.20 1.94 1.79 1.19 2.41 2.72 4.97

ns : non significant difference
Means followed by the same letter with in a column were not significantly different at 95% level of
probability using Duncan Multiple Range Test (DMRT)
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Table 9 Average leaf-feeding damage rating scale caused by FAW under artificial infestation of inbred

Tak Fa 7 seeds treated with Cyantraniliprole under different durations of storage condition.

Cyantraniliprole Duration of storage (months)

rate per 1kg of seeds 2 il 6 8 10 12
Non seed treatment 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 592b 1.00 a 1.17 1.17 a 1.17 a 0.58 a
16 ml 5.50 ab 1.00 a 1.33 0.67 a 1.00 a 133 a
18 ml 5.00 ab 1.08 a 1.08 092 a 1.17 a 0.83 a
20 ml 442 a 1.25a 1.08 1.00 a 0.75 a 1.00 a
Mean 5.88 2.23 1.60 1.69 2.07 1.71
F-test ¢ % ns % % *x
C.V. (%) 11.00 9.60 86.71 40.97 30.41 17.61

ns : non significant difference
Means followed by the same letter with in a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT)

Table 10 Germination percentage ( % ) of hybrid Nakhon Sawan 3 seeds treated with various

concentrations of Cyantraniliprole, under different durations of storage condition.

Cyantraniliprole Duration of storage (months)

rate per lkg of seeds 0 ) q 6 8 10 12
Non seed treatment 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
C.V. (%) 1.75 1.25 2.02 1.62 1.85 2.51 5.03

ns : non significant difference
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Table 11 Seed Vigor as determined by accelerated aging (AA) of hybrid Nakhon Sawan 3 seeds treated

with various concentrations of Cyantraniliprole, under different durations of storage condition.

Cyantraniliprole

Duration of storage (months)

rate per 1kg of seeds 0 2 q 6 8 10 12
Non seed treatment 98.75 96.25 98.50 94.75 a 94.25 a 81.25 a 55.25 a
10 ml 96.50 97.50 94.25 93.25a 88.25 ab 56.25 b 13.25b
12 ml 96.00 97.25 95.50 94.75a  87.50 ab 51.00 b 11.00 bc
14 ml 96.75 96.25 94.50 94.00a  81.25bc 30.75 ¢ 3.5 cd
16 ml 96.75 96.00 96.00 93.50 a 76.50 c 36.50 c 375 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 xx xx xx xx
CV. (%) 2.33 2.46 2.44 3.48 4.36 12.73 27.39

ns : non significant difference

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

probability using Duncan Multiple Range Test (DMRT)

Table 12 Average leaf-feeding damage rating scale caused by FAW under artificial infestation of hybrid

Nakhon Sawan 3 seeds treated with Cyantraniliprole under different durations of storage

condition.

Cyantraniliprole

Duration of storage (months)

rate per 1kg of seeds 2 a 6 8 10 12
Non seed treatment 833 b 9.00 b 9.00 b 7.83 Db 5.00b 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 0.83a
14 ml 3.58 a 2.58 a 1.08 a 1.17 a 1.00 ab 1.00 a
16 ml 392 a 217 a 1.25a 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 433 a 2.83a 1.33a 1.25a 0.83 a 1.00 a
Mean 4.45 3.33 2.30 2.20 1.55 1.19
F-test - o - - * o
CV. (%) 17.98 16.98 10.03 24.02 91.31 39.99

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

probability using Duncan Multiple Range Test (DMRT)
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Table 13 Germination percentage (%) of hybrid Nakhon Sawan 4 seeds treated with various concentrations

of Cyantraniliprole, under different durations of storage condition.

Cyantraniliprole Duration of storage (months)

rate per 1kg of seeds 0 2 aq 6 8 10 12
Non seed treatment 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 87.25 a
14 ml 99.00 98.75 97.75 97.25 97.50 94.25 87.25 a
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

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

Table 14 Seed Vigor as determined by accelerated aging (AA) of hybrid Nakhon Sawan 4 seeds treated

with various concentrations of Cyantraniliprole, under different durations of storage condition.

Cyantraniliprole Duration of storage (months)

rate per 1kg of seeds 0 2 q 6 8 10 12
Non seed treatment 97.50 96.25 97.75 94.75 a 91.50 a 7575 a 53.50 a
10 ml 98.75 99.00 96.50 88.75abc  88.75 ab 66.00 ab 36.75 ab
12 ml 97.75 97.75 96.50 90.25ab 87.50ab  59.75 abc 3525 b
14 ml 98.75 96.50 95.25 88.25bc  87.00ab  58.50 bc 18.00 ¢
16 ml 98.50 98.50 94.00 86.00 bc  81.25b 38.25d 1550 ¢
18 ml 100.00 97.25 94.50 8375c 8725ab 45.00 cd 16.00 ¢
20 ml 96.00 95.25 95.50 84.50 bc 81.00 b 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* x*
C.V. (%) 1.65 1.91 2.30 4.42 4.33 13.62 28.02

ns : non significant difference
Means followed by the same letter with in a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT)
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Table 15 Average leaf-feeding damage rating scale caused by FAW under artificial infestation of hybrid

Nakhon Sawan 4 seeds treated with Cyantraniliprole under different durations of storage

condition.
Cyantraniliprole Duration of storage (months)

rate per 1kg of seeds ) a 6 8 10 12
Non seed treatment 825b 9.00b  9.00b 8.17b 6.75b 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 275 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 258 a 1.05 a 1.08 a 1.00 a 0.75
20 ml 3.33a 217 a 1.08 a 1.17 a 0.83 a 0.67
Mean 3.68 3.21 2.22 2.14 1.80 1.32
F-test % ¢ % *x *x ns
CV. (%) 15.33 25.07 7.85 14.55 36.67 73.27

ns : non significant difference
Means followed by the same letter with in a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT)

Table 16  Germination percentage (% ) of hybrid Nakhon Sawan 5 seeds treated with various

concentrations of Cyantraniliprole, under different durations of storage condition.

Cyantraniliprole Duration of storage (months)

rate per 1lkg of seeds 0 2 4 6
Non seed treatment 98.50 97.50 97.75 95.25 a
10 ml 98.75 98.25 97.25 92.50 a
12 ml 97.75 97.25 96.75 91.25 a
14 ml 98.50 97.75 93.00 91.00 a
16 ml 98.75 98.50 93.50 91.00 a
18 ml 97.75 97.25 91.75 89.25 a
20 ml 97.25 97.00 92.25 79.50 b
Mean 98.18 97.64 94.61 89.69
F-test ns ns ns x*
CV. (%) 1.48 1.22 3.49 4.43

ns : non significant difference
Means followed by the same letter with in a column were not significantly different at 95% level of

probability using Duncan Multiple Range Test (DMRT)
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Table 17 Seed Vigor as determined by accelerated aging (AA) of hybrid Nakhon Sawan 5 seeds treated

with various concentrations of Cyantraniliprole, under different durations of storage condition.

Cyantraniliprole Duration of storage (months)

rate per 1kg of seeds 0 2 a 6
Non seed treatment 92.00 bc 97.75a 90.50 a 82.50 a
10 ml 97.25 a 93.25a 73.25Db 39.50 b
12 ml 96.25 ab 88.75 a 7225 b 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 9.75 e
20 ml 90.75 ¢ 56.25 ¢ 48.5d 9.00 e
Mean 94.21 80.00 67.46 29.39
F-test * *x o *x
CV. (%) 3.31 8.94 10.72 18.72

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

Table 18 Average leaf-feeding damage rating scale caused by FAW under artificial infestation of hybrid

Nakhon Sawan 5 seeds treated with Cyantraniliprole under different durations of storage

condition.

Cyantraniliprole Duration of storage (months)
rate per 1kg of seeds 2 a4 6
Non seed treatment 8.50 b 325b 9.00 b
10 ml 283 a 1.25 a 1.08 a
12 ml 2.83a 1.17 a 1.00 a
14 ml 292 a 1.25a 1.17 a
16 ml 2.83a 133 a 1.00 a
18 ml 2.25a 1.42 a 1.00 a
20 ml 217 a 1.25 a 1.08 a
Mean 3.48 1.56 2.19
F-test o * -
C.V. (%) 19.92 40.92 27.00

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

probability using Duncan Multiple Range Test (DMRT)
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nsAnednTIUsEYINTLATYIRIAUgNIMANZENARNTTRSYAULR
UAZNANANUDITIINALAY AR
Effect of population rate and appropriate planting season on growth

and yield of maize

adinf AgRuwY @ila a1nussau? n3en asdenand aulln asdlew! efiwd gnssasnil
Samakkee Jongthitinon® Siwilai Lapbanjob” Karita Chongchuaklang” Somneuk Kongtian”

Apichart Supannarut?

Abstract

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’l). The
experiment was conducted for two years (2020-2021), where each year the experiment was
conducted in 3 growing seasons: dry season (October-December), 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, ¢rain 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-1 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’.

Key words: Population rate, Maize hybrid
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lngazilszazunilan 70 uag 75 Wwuflung seezUanseninedy 15 20 uag 25 wuduns (15,238
14,222 11,429 10,667 9,143 uae 8,533 fusiols) duflunisnaaes 2 T (w.a. 2563-2564) Jausiacd
n1sveaesly 3 gauanae gaulds (Maeu1) (RounalAL-5uI1AN) AUy (AeuwIgu-quiew)
uazUanesiy (HeunsngiaN-iueew) nanismaaeunuin §ns1Uszansiiuansadiulunisugn
dlnadssdnignuauiugunsassd 5 goudsilfmaesydulawasnandndninadesdn Tl
sefuoehaiifddny uinafiudnsdszrnslunisugndnlnedssdn fgnuauiusuasanssd 5 gq
FuslunarUaneny vilildnananinInadssdn ity lnesnsusyensd 14,222 way15,.238 du
sols WinanAngandn 13.46 Wesiudvessasusznnsiiduduuzihueanssivunuas (10,667 fu
siols) dadumsugndnlnadesdnignaauiusuasaissd 5 aunsadgnldvenadudy wasUanesu
Tnednsuszennsfivngaudmiuuusiinasnslianininadsdn fgnuauiuguasassd 5 fe
an31UsyYINs 14,222 %0 15,238 fusials

AEAy: 891U Malnadedn ignuay

A1t

frlnadesdniduinasughofiddyosssmalng Taglfiduianghundnlugramnssu
wAnewsdn Usswalnsuszaunnznaueaudninaidesdntunlaenaen Turasd 2559/60 -
2563/64 fiufiUgnifiududesas 227 dod uasnandaruifiuduiiosiosay 1.23 del udfdsd
wanAnsiolsni anasfosay 1.02 fel (@dinnuasugianisinens, 2564) Waisudiulssnaly
nquedou Tul 2561 Usznalnefinandniedssels 4.72 duseenms 4sininaisismsy
UszadulngUsznvuan (5.18 fustatenans) uasiuman (5.70 duienans) luvaiinandsiadoves
Ine IndlAgaiuionuu (4.65 susialanans) wazgendndleusns (3.85 dusioianns) wasiauTlud
(3.10 FusiaLanans) (ASEAN Plus Security Information Systern, 2020) luauzdi darudoanisld
drlnadesdniifistiu 910 7.59 e Tl 2557/58 1Hu 8.51 &wdu Tull 2561/62 viafiuiy
$ovay 2.85 fel dnlwadsadnignuaniusuasanssd 5 lEumsiusestugannaieninnuns
ol 2562 aannsnautwssied i lnadesdn faneiusur Neid62013 (mndh 7) iHuiugud
wazdTnadsdafanewusul Neid52009 (mndh 5) Wuiugue Wudinadesdn fgnuauiie)
o1groudiedu aunsnfuieaiiony 95-100 Yu Wnandmade 1,459 Alansustels luanmiiing
Tiiuasy uarluanmudslinandmade 749 Alandudels Feugnluszesugniinsuisimainyns
wugdl Ao 75x20 LwURWAT ¥3091UIuERI1UTEYINT 10,667 Ausials (Audidunivlsuasaissa,
2563) MandndnTnadssdnlildnaningean nisdanimmsiuaanssufinnuddnyduogiamn
svorUgnutodnsussrinsdmdunuannssusianisiidmadenandnvesinlnadodng lned
eufnyInuIt Msugnlussesiiainlninnisudetuiulunissutadenisndnunniinisuanly
5283119 Abuzar et al. (2011) wuin Sas1UszansAnwilvTidIuLdadenn snaudndeiin
wagimin 1,000 Lmﬁmnﬂﬂdﬂé’mwﬂﬁzmﬂiﬁqaaéwﬁﬁaﬁﬁm uaﬂﬁﬂﬂ‘ﬁqﬂﬁﬂ wagAug (2553,
2554), Sangoi et al. (2002), Lashkari et al. (2011) waz Shafi et al. (2012) S1891ULUABIAUI
faudHrdnsUssmnsfifiadu ashliiuusdesoun Sunudasieiln aruniaasaueniln
wazthviinseilnanas urludnsussrnsidutuiliisuududenuiinnnt dwalilddwauiin
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a [ X oA X ] [y v ] [ v 1 o
wagnananudadeiuniuTy dmsulssmelngnisugnininedilvgdudnlnalsvgnuuuedy

>
[

ity Fedafefifinanssnusionisugnuaznislinandn vesinilnndetuegfuTinuinuuazns
nszevemuiinnnaonngUan nsgniendneilddautaiisnmsanvesuiianansnazgniivluiun
ooty Fesatansugninalweldifu 2 qqugn (suvums, 2539) fieo msUgndugepu (wwiey -
nuAAY) warn1sugnuaegge (nsngieu - Fvnew) leensugnaugarulinaglinandnanii L
flssnindneszunn waelym vty dosninmsgnuansggeu uiiideidede Tussenfuienyd
dusgn vl rlnaty asAatlam asesamendu insrznindnTnaluuds uignuatenguu 2
ftymundouAuldazain mszdugnuazlsadundnin damnugnlusisiulgnilivnzausenis
WiAule Siannnsidluisagszernsiasydule fanunsadiusandndlnaligld (Oktem et
al,, 2008) dmsunsudndninadesdflussuunisugndndsnaugninzauvestrlnalugg
uds Ae WeungAinieu-ieusuney Semsiuuniuiuiednliudrasoneudiazugninlnn
winannsaugniisaziliiudalnelinsasagdivied wazsvezesnnenlinssiuiudisgaumgiias
Usgnaufutmaudsiosindiuaiosmn vinlidudnlnaldsuuasedradud vonanddudunis
Usgndan1sldindndae egslsfinunisugninlnaludsiidoidoeguisusznis Ao Tuunadid
samaiieudrsiniliudadninedinisondiniund wieuansennisludiranmilounsuiate
woale3aluszozdundn lunsdifivgniminadrinninfadeunnsau vionuansiug azvinlitilne
lenanAdosangungiiaslugasesnaenazifudussiesienmsuaninas wagluvasidvaiudiaiv
Renandneawdyfurunnyn liudnaldsumandemes @ntuideiivlsuas fivnaunundsau,
2556) 3aldvinisAnsnsUszaInsuadIsIaUgnilmanzansensei yAvlauazHandnves
lnaideadnd
auUnIaluadsnIg

4

aunsn

sideiugdnlnad ssdnignuauiuiuasanssd 5 JogiFe (46-0-0) Jeviudaguosrlaais
(0-46-0) waz Inuvadeunaslse (0-0-60) ansdasiumdaiviy arswillosinuuas JanInemans
waransiall dvsuldluveslisinns
mstgndnlwaiesdng

MBHUNITNABDILUY Randomized complete block 311U 4 $1 dmsunssuis Usznoudae
seezUan 6 seee lngavilszezuniuan 70 uag 75 WwuRlRS srevUqnIsnieny 15 20 Uay 25 lURIIAS
Fadawal i SnsUszeIng 15,238 14,222 11,429 10,667 9,143 uae 8,533 dusiels Andummeaass 2 U
(W1, 2563-2564) Fausazlvhmvaaedlu 3 gauane nouds (idsun) (Feusanau-Sunam) sty (Feu
wweu-guien) wavdaieru (founsngau-iueew) laegauds raawn) dgnlulsinuasns Jwmin
uASAIIA drunguaniusly wasaerulgrluanmuamasemesudidofivliunsamssd wiouiiui
Tnemslong louus uasdSussduiiuiiliiasedoirtemeuiu Ugnivinadssdaignuauiuguasanssd
5 Tnsudasgonivung 27 smsauns Ugndvilnadssdnd 6 un udazunien 6 wns MHsvesgnanu
nsssidun Tadelulpaau 1.5 wih Jeveampuastelnwme 1 wihmuariesesiiu eelddesesiu
roulgneelelulasiou 1/3 $am danteeamlmuaselnmddifiudnn dedmnlnaog 3-4 dani 14
{Junsait 2 detlelamau 1/3 89 uarladendant 3 detldlulamau 1/3 $n9 dedrilneileny 40-05 Fu
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AuasnwUAmAaR eI NMIUALLLIYeNTIININNYAS (E0diddenalsuasianauundsny,
2563) Tshhiaiumnueusiosmsiwostriinadessuuimen welimsldmaafiuarasdadngfivn
A LﬁuﬁmwamamsﬁﬂﬂwmL??ﬂﬂé’miﬁmq 100-110 Ju
mstuiindayauazn1sIATIERAMNEDA

useesRufissdiurmnudn 0-20 uay 20-50 e, Wi warseuruszinweTnvLg
2 fiodins leTinsssianiAmand Iun ey Guin=1:1) Bureing Walkley and Black) Weavlo3adi
Huuselewt] Bray I) Tnunadenfiwaniudeulsd (1M NHAOAC pH 7) @l wazdnsngual, 2559) Tuiin
Poyan1suf UaluwUameass msiasaiuln mslinandnuaresrussneunandnvesdilng laun ames
fu Snnuiuduieweulas Suniinfudesouwas Suaulniifasdatesnin 50% vedin S1uauiln
wideiiilse/uuas Yniniin nendn posdusdnvasiuie Wesdusnsme wasdeseirnudidy
yossmensity Tnefulufied dunseiuduaisesiinlusvezeenlvy S8y wazdnsngual, 2559) 1h
FoyailalUTinsesimeainnaususumaisidiels One-way ANOVA uazil3sulfisunnauansing
e anssuAslaes Duncan's New Multiple Range Test (DMRT) fisesupimndosiu 95% waslSauiiau
HamaULUMaAsYgmansinglddnsmaneuunuilsgean (value cost ratio, VCR)

522LIaA L HUNS naAL 2562 — NueNgy 2564
donunaliunig 151nuRINT 2.UTINANEY Lave.a19817 A.UATAITIA
AugITeivlsunsadssd e.anih 2.uAsEsA

NAN1SNAABINAZINT

HaYRIdNIIUTTYINNITRSYRUTALaHananvast lnaEesdnd gauanudsmaan)l 2562

dudAnIvasnunaulgn

Auduuui seAuANan 0-20 lwufuns deraudunsa-ang (pH) 7.28 T8unseing
0.39 Wastdud dneanasamdulszlowy 18 Hadnsusanlansy wazilnunadeunwaniuasuls

a a [y 1 al [ QIIQ gj | ‘:{I (v = a alo [~ 1

60 fiaansusailansy TuvasiAuduany NszauANan 20-50 WwuAwnT dA1Audunsa-aAg (pH)
7.19 Buvieing 0.39 Wesidud Weanesariluuselevd 11 Gadnsudoflansy waglnunadeui
wanidsula 50 Tadnsusieilansy (Table 1) nuanlasu Aslddy N-P,0s-K0 a1upIATIERAY
79ms1 15-5-15 Atansusals

nssgiiulauasnananvasdlnaResdndgnuauiuguATEISIA 5

nMsfin wudn Sasrvszrnsiunnasiuliiinaseninugeiu anugedln wWesiduddu
Y] f & eY v a a v a a s & &
Wn uasiUesiduddudy lnedanady Augewiu 119 wuflins aueadn 55 wuiuns iWesigud
FURN 1.57 1Wasidus waztUasiBuAdudy 0.26 Wasiiud Tuvasndns1UseunsMnuIy denaln
Sunuduiufeniintuegltedfy Tnednsuszansi 14,222 dusiels sxlidnuiuiuinegegn
Ao 13,956 fusals (Table 2) uananisnsUsevnsiuananatunliiinaseiUasibudiling Wosidus
HAldy AU UVULLAULN ST hAasKANARUARTNAUTY 15 1Wasidud LlauliA1ads Wasiduding
90.58 wWasidud Wesidudilnide 9.42 Wasidud anudFuvmuziunel 32.3 1Wosdus wavuande

I3 d' dy f < 6 a [ 1 1 d'u d' 1 v Y o

WAATIANNTY 15 Wasdus 437 Alansumals TuvasNons1ussunsiwansnanuinaliaiuiuin
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Fuiien Wesidusnzme wazdmiin 100 waaLanasiuegediduddey (Table 3) MiiuUamaaes
Tugnmvden wullgmihvadssmuilifiemedenudosmsidninadedn’ Sedwalidrina
Aesdn fgnuauiuguasanssd 5 llannsolinananldidudsansam
NamammumaLﬂswgmam%mnmstﬁué’mﬂﬂszmnwm%ﬁﬂwwLﬁyaaé’ﬂfignwauﬁué
UATAIIA 5
NMsANY W1 MaiinsnsszvnsteliTinaneuwmaasygmansidue Tagnns

=

UQﬂsﬁn‘lwmL??méi’miﬁé’mmizmﬂi 10,667¢usipls Agvlvtiselaiintu aaa vwels WerTeuiiou
fumsugnimilnadssdnifisnsussnns 8,533 dusiels (Table 4)
wavasdaTUszTnmMasyRulauaskandnvasdinadesdnd aaugniunul 2563

dudAnisvasAunaulgn

Auduvuiiseduanudn 0-20 iwufiuns SArarudunsa-aie (pH) 6.68 fBun3eag 1.76
Wosidud Ineamesamduusslown 9 Sadnduseflansy wazillmumadesiuandaouls 120 fadndy
soflandu luvad Auduans fisziumnudn 20-50 wuiwns dArrnudunsa-ans (pH) 7.69
Suvieing 1.64 Wesidud veavlesanidulszlon 6 fadnfudedlansy uaslmumadoyiuandouls
80 fadn3usieAlania (Table 5) MAwaiilaiu Faldts N-P,0sKO mmARIATIZAY MR 15-10-10
Alansusels uasmmonnaUgnimilnald¥ut 809 Sadiuns léuntay 328 Sadwns wasdimsliii
@33 481 Uadums (Figure 1)

mawsaivlauasrandnvasdininatesdn fgnuauiugunsaasse 5

9NM3ANY WU SnsUsEaInsiuandeiulifinasie Augeiy Wedidudduin uas
Wosidudduduvesininafiosdnignuauiusunsaissd 5 lnodduads mnugeiu 228 wuhiuns
Wosifudduvin 1.07 wWedidud uasiedidudiudu 0 Weddud vnsiidhsussansfifiududamals
Armgaiin warduinfuifsnfintuogaiitednd (Tables) Snvisdnsmssansiifindufidma
Tduiinfuier nesdaudaiinnuty 15 Weddus uasefidudnemeiuiy lnodns
UsEIns 14,222 11,429 uae 10,667 fustels Tinandniinnutu 15 wWedidud gandidnsuszans
9,143 uaz 8,533 dusisls Geiluananinnudu 15 Wesdus dy 1,708 1,619 1,587 1,443 uaz
1,431 Alanfusiols auddy wenndsnudnUszensiiutuinalvitnin 100 whaanas
oeafitdrdn Tnednauszanns 14,222 dusiels fuwidn 100 winsdiga Ao 38.07 n3u wagdnan
Uszanns 8,533 dusiels Thiwiin 100 \wangan Aa 42.15 N3 (Table 7)

NARBULNUNAASEZANERSINMIRNE AT ssrnsvasdirlnaissdnignuausiug
UATEITIA 5

NIRRT WU MaiS st liTinansuuunLATY sIansiduen Tagnis
Ugninlwadednifidnsussnng 14,222 dustels awvilsiiseldifatugeds 2,099 vsels o
WIsuifteutumsdgnininaidesdn ifisnsuszenns 8,533 fudels (Table 8)
wavassnsUszrInaaiydulauasnananvasialwadesdnd aauanuaneiull 2563

dudAnisvasAunaulgn

Auduvuiiseduaudn 0-20 iwufiuns Sarnrandunsa-ae (pH) 6.68 f8un3etag 1.76
wWosidud Sreaviesaiidulsslon 9 fadnsudenlandy wasilnuwaGonfiuanasuls 120 fadndu
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soflansy luvasi Auduans 7isziumnudn 20-50 wuiwns daraudunsa-ane (pH) 7.69
SuvSeing 1.64 Wodidudt veavesaiiluustlend 6 Tadndusioilaniu uaslnunaBonfiuanidouls
80 fiadnfusienlaniu (Table 5) MnuaTli3y aldts N-P,0s-K,0 uATILATIZHAY 718M1 15-10-10
Alansustels uasmmonnaUgnimlnald¥un 827 fadins Ié¥unniiny 463 fafiuns uazdinisli
@33 364 Jadwns (Figure 2)

masaivlauazrandnvasdinatesdn fgnuauiugunsaasse 5

NNMsAnw WUt Sasuszansfiuandeiulifnasie anugsiu waziesifud duduves
Prlnadesdnignuamiuguasassd 5 Tnediduais anugedu 225 wullns wesediduidudy 1.47
wWedidud wilushsssansdlifisfudmalinnugeln Suufuiuie waseddudduin Wity
(Table 9) luueadertusnsussnnsifisdudsmalisunuiinduiRenfisTusaditeddey Tnesas
Uszannsit 15,238 Fusiels s wauilnfiuien 13,976 3ailArganindnsuszansdu 9 GRURLLEY
Usernsi i uduitdsalinandadianndu 15 Weddudifiatu uastwiin 100 wénanaseded
Fedhdey wonaniilusnssyunsi wansnaiulifinadoedifudiing wWedudiindes anutu
yauziuAen wazosiusingmy (Table 10)

NANBULVLYNALATEgANERSINMaius T Uszvnsvasiinadeedn fgnamuiug
UATEITIA 5

N3N WU MaiadUsEn st liinansuuuaATYgmManiidual Tagnns
Ugndnlnadesdnifisnsusenng 15,238 dusels agvilifiseldifiudugeds 2,391 vindols
LﬁaL‘LJ'%EJ‘ULﬁsJUﬁ"umiilqﬂ%ﬂﬂ,wmLgmé’miﬁé’mmszsmﬂs 8,533 Aumols (Table 11)
avassnTsznnisaiydulauanananvosinilnadesdng gaUanudemau)U 2563

duUANIvasunaulgn

Autuuufisedunudn 020 wufiuas davenudunsa-ane (pH) 7.03 G5unietag 0.71
Wosidud Iweamesamduusslownd 20 fadnsusioilansy uasilnunadouiuandeuld 40 fadndy
sonlanty Tuvasii Auduans Aissduaudn 20-50 wufwns daranudunsa-aa (pH) 7.08
Suvieing 0.20 Woesidud Weaesaiidulsslond 14 Sadndusedlaniu uaslnunadouiuanasu
16 20 fiadnsusiedlansu (Table 12) anwadilesu Faldte N-P,0sK0 muA1itATIzviAY AsHT
15-2.5-15 AlanSusials

maasiuTauaskandnvasdininaifssdnfgnuauiusunsaassd 5

MNMsANY WU Sasszrnsfiuandnaiuliinadeesifudduin uasosifuddudiues
dnlnadesdnignuauiusuasarssd 5 laofaade Wosidudduin 11.85 Wedifud uasedidus
Fudu 8.07 Wesidud luvnisfsasiunnsistuiinasiernugsiu mnugsiln wazdnuduiuien
agnadifuddny (Table 13) uagludmsuszmnsfiwananafuflifinaroweddudilng Wesidudinide
AuTurs AR e uassandnwdadianudy 15 Weddud nefidnads Wefidudiing 83.72
Wosiius Wesidusilnde 16.28 Wedidus aruiuvasiuie 41.97 Wedidus uasnondnudnd
Ay 15 Weddud 706 Alansurels uiludmsuszansiunndnstuiinalisuuiinfuien
Weddudnzime wasmiin 100 wiauanssiueghsiiteddy (Table 14) iuvameasduann
udsun woilgmluFesmnusenveasdndninadesdnignuaniusuasassd 5 eswnlianus
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aruRuaTsturesiuliaiiaueld warlutsrewiufedmgauuss shlvEdudnTnadndus oy
1n Fevihlilsiansnsaldsasussnnsvaziuifolfaumunsssidsitmue

NANBULYLINALATEgANERSINMaius s Uszvnsvasininadsedn fgnamuiug
UATEIIIA 5

1MNMIANY WU Mafiudnsszvnstelifinaneuwmaasygmansiduen Tagns
Ugndnlnaid sadn i snsuszans 11,429 dusels asvilddseldiiudy 397 vinaols
Lﬁam%amﬁwﬁumsﬂgﬂsﬁﬂ’ﬂwmLgmé’miﬁé’mmimm 8,533 fumals (Table 15)
wavasdaTUszTnmMasyRulauaskandnvasdinadesdnd aaugniunull 2564

duUAnIvasRuUnaulgn

Autuvuissduaudn 0-20 wufiuns Saranmdunsa-ang (pH) 7.22 Tundetag 1.61
Wosldud Iveanesaiiduuselov 8 fadnfudedlansy wariilnunadeoniivaniudeuls 64
fadnsusieilansy luvaeiinududs Aseiuanudn 20-50 wuRwas fearnnudunsa-aa (pH)
7.25 dunieing 1.61 Wesidud Wearesaiiduusslow 6 dadniudeflaniy waslnunaldowd
uanasuls 55 Sadnsusiedlansu (Table 16) Mnuailaiu dldls N-P,0s-K,0 muAIiATIEviRY
figns1 15-10-10 Alanfusiols waznaenggugninlnald¥uiin 827 Sediuns IdFuamindu 463
fadlns uaziinslviesy 364 fadwns (Figure 3)

anudutuvassigemnsluludilnadesdnfgnuauiugunsaasse 5

MnMsAnw wud Sandszrnsiiuanisiuliiinadeanudutuvemeanesaluludialna
Aeedn fgnuauiugunsanssd 5 felinado iy 0.26 Wosidud vnefidhaszansfiunnsng
fufinasorududurediulasiou warlnunadealuludnlnadosdniegallideddy nesns
Usgmnsdiuturilinnududuredulanay waelmwadenluludninadssdnianas (Table 17)
idesniAamsudstuiulunisgaldsinemmsiivisloglufueesdrin Fedumafiudnause 1ns
wdesdinmsinnstefimnzauaugluseiu

mawsaiulauasrandnvasdiinatesdn fgnuauiugunsaIsse 5

MNMIANY WU Sasuszansiwendnaiulaifinasie augeiu anugeiin Wesiudsu
#n wazofidudiuduresininadesdnignuauiuiunsaissd 5 lnefidnads arugediu 211
WuAlRS ANEIEn 120 WwuRms Wesiuddusin & 0 wWesldud (Table 18) vaurfidnsszvng
ﬁLﬁuﬁuﬁwa‘lﬁaﬁ’wmuﬁimﬁmﬁauﬁwﬁuaémﬁﬁaﬁﬁm TnednsUszvnsdi 15,238 way 14,222 du
siols fwauilniuiien 15,619 uaz 14,911 muddu FaflAganindnuszansdy 9 Sniesas
UsznsTiiuduidmalivesiudiiniiuty wanesiudiindoanasegafituddy wenanily
Samuszmnsiiuandsiulifinadeanuiuwdavuniuisssdesifudnanz Tnefeade
32.61 wag 77.92 Wodidus muddy ursnsussrnaiiistuinalinandnudaiiauiu 15
Wasidud Lﬁmﬁuaéwﬁﬁaﬁﬁm 1n88ns1UsEUINT 15,238 fiusols Wmamﬁmagjﬁ 1,703 Alansusials
Fsgandn 24.13 Wedldud ves8ms1UsEInT 8,533 Husiols uazdsganindnsnUszunsdy o uslsl
wAnANSRUSRTIUSENNST 16,222 dudels Aldnandnwiiu 1,639 Alansusels (Table 19)
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HARADULVIUMNALATEFAIENTIINNSINLENT YT INSVRII 1 INALA T nTanNaNWUg
UATEITIA 5
MNMIAn wuI1 Maiudhssennsvaglviinaneuunumaassgmansidue lnonis

9
=3

UQﬂsﬁn‘l‘wmLgmé’miﬁé’mmizmﬂi 15,238 way 14,222 aunals %ﬁﬂﬁﬁswdﬁlﬂmuqam 2,511 way
2,019 vwiels WanFeudieutunmaugnininadesdaifisnsssrns 8,533 fusels (Table 20)
wavasdaTUsETnsMaiyiulaasandnvasininabesdng gaugnuatenud 2564

dudAnisvasAunaulgn

Autuuuiiseduaudin 0-20 wufiues Seneudunsn-ang (pH) 7.22 S8undetag 1.61
Wesidud frleavtesafiduusslony 8 fiadnsudedlansu uardlnuvadenfiuandeuld 64 fiadndu
soflandu luvasd Auduans fissiumnudn 20-50 wufwns dArnudunsa-ang (pH) 7.25
Suvieing 1.61 Wesidus veavlesanidulselon 6 fadnfudedlansu uaslmumadoyiuandouls
55 faan3usioRlansy (Table 16) Mnrafilésy s N-P,0sK0 muATIATEs AL NRT1 15-10-10
Alansusiols uasnnangaugninnald¥un 1183 fadiuns I8unniau 970 fadns waedinigl
Yy 213 fedwns (Figure 4)

anudutuvassigemnsluludlnadesdnfgnuauiugunsaasse 5

INASANYT WU Ve snsUsErnsTuand1sfulinaneatduduredlulnsiau
Woaneda waslnunadenluluininadssdniosdidodify Inesnsussnsiiutuiliay
Wuduredlulnsiau weanesa warlnunadeyluludnlnadesdnianas (Table 21) ilosarniinnis
wtsufulumapeldsmewnsiieifoglufuetiesnfn fdumaiudnsussansasdosiinisians
Joinzauniuglufedu

mawsaivlauasrandnvasdiinatesdn fgnuauiugunsaasse 5

MNMsANY WU Sasuszansfiwanasiulifinade anugeiy waziesidudduduves
Trlnadssdaignuaiuiuasanssd 5 lnedanade Anugeiu 217 wufumes waseddusiiudy
1.38 Wodidud wiludnsussrnsiidistudmalinnugaiin uoudufuier wasofifudduin
Wady (Table 22) Tuhusaignfusnsdszensdiii ud ud walds il i uid safiud woe 168l
Tfoddy Tnednsuszansit 15,238 dusiols T5wnuilniiuifen 14,453 Feldnganidnsuseansdu
q SnviesasUsznsiiutufidmaliefdusiniintu wanesidusiinduanasegnafituddey
wonaniilusnUsznnsiwanseiuldfinasonandmudaiininuty 15 Wesidud wazlosidus
NZLYNE Imaﬁﬁhl,a?ia 908 ﬁIﬁﬂ%JMGiEJVLi' way 77.38 Wosldus auseiv LLaﬂué’mWiJim’miﬁLmﬂ&mﬁ’u
Ainadennuiurasfiuier wasimin 100 win egiidediey (Table 23) mumaqmﬂmaamqm
Uanmuwﬂuiuﬂammmam 970 fiadiuns Tnsawglutsiidrinndsdaiinsuaunasuosvesd
Tvinanan 71e7g 40-80 Fu frunnluUSinaannawiliivviads dwalidudrinaddasliuanan
TolaiduszdnSamn
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NARBULNUMAIATEFANERSIMMaNs AT ssrnsvasiinadsedafgnuasiug
UATETIA 5

NMIANY WU MaiusnUszrInstsliTinaneuwnuATYgAans AN Tngnis
UQﬂ%’ﬂ’ﬂ‘wmL?:mé’miﬁé’mwizmﬂi 10,667 AuAabs %ﬁﬂﬁﬁswlé’l,ﬁu%uqﬁa 2.708 umsiely Lilo
Wisuifleutumstgninilnaiesdnifisasuszanns 8,533 dudeld (Table 24)

agUnan1snaaaduaztatauauue

miﬂaﬂm’ﬂwmamamaﬂwauwuﬁuﬂsmﬁﬂ 5 mmsmﬂaﬂlmmqmum (Lmaummau-
figuiew) wazdanely (Pounsngiau-iuenew) LLaumimeamwﬂwmﬂﬂumiﬂaﬂm’ﬂ‘wmLamam
ANHALTUTUATEITIA 5 910 8,533 1Tu 15,238 dusals wﬂiﬁlmwawamm'ﬂwml,amaml,wmu GG
Tiilseldiiutu Tnsnmsugndmlnadesdignuauiuguasanssd 5 fsvozlgn 70 x 15 wufiuns
(15,238 Aurals) way 75 x 15 wuawns (14,222 aunsls) ﬁﬂﬁlé’wamﬁma%mﬁam fafunis
LL‘uw‘lﬂLﬂ‘l%]iﬂﬂ%uﬂﬂi%ﬂiuiﬂsﬁuﬁﬁmﬁﬂLLuu‘uﬂ‘Vanﬂlﬂﬂiu 2Ugn 70 x 20 WuRung (14,222 6y
sals) 130 70 x 15 lwufuns (15,238 aunols) mumstuamwiummmmwumaqmmmiﬂs
amq;mmvam L‘W@ﬂ‘wme‘wamammmmmsammmimaamﬂwmamammmmuammswmm
LU

nsinanudgluldusslend
1. I¢feyadnnuszrnswazdaaignivanyadlumanandndiinadeadn ignuasiug
UATAITIA 5
2. WeunskanuiauetayalunUuNMIUsEY YN ST UNA ATl 18 wrAnedeinunsenans
Inenuniunauay Yufl 8-9 Sunnau 2564
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Table 1 Basic soil properties prior planting in the dry season 2019.

Soil depth (cm) pH Organic matter (%) Avail. P (mg kg™) Exch. K (mg kg™)
0-20 7.28 0.39 18 60
20-50 7.19 0.39 11 50

Table 2 Effect of population rates on agricultural characteristics of Nakhon Sawan 5 hybrid maize in the
dry season 2019.

Population rates height (cm.) Total of harvested 55|k lodging Root lodging

(plant rai?) Plant Ear (plants rai") (%) (%)
14,222 114 54 13,956 a 1.28 0.43
11,429 119 53 11,333 b 1.47 0.85
10,667 117 55 10,578 b 1.05 0
9,143 123 56 9,048 c 2.71 0
8,533 120 55 8,356 c 1.36 0
Mean 119 55 10,654 1.57 0.26
F-test NS NS * ns ns

CV. (%) 11.1 13.9 2.0 150.7 -

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

Population rates Normal Rotten Grain Grain yield % 100-Grain
(plant rai™) Total Ear ear (%) ear(%) moisture (%) (kg rai™) Shelling  weight (¢)
14,222 13,244 a2 90.52 9.48 32.5 456 73.5 ab 22.0c
11,429 10,857 b 9247 7.53 33.0 441 720b 23.8ab
10,667 10,133 b 92.01 7.99 33.0 476 73.0 ab 24.8a
9,143 8,952 ¢ 89.05 10.95 33.0 395 73.0 ab 23.0bc
8,533 8,178 ¢ 88.86 11.14 30.0 415 74.8 a 23.8ab
Mean 10,273 90.58 9.42 32.3 437 73.3 23.48
F-test * ns ns NS ns * *
C.V. (%) 3.6 5.2 50.3 8.0 147 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 4 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 o Increase Increase Benefit
Grain yield Income i
rate seed o o income cost (baht VCR
(kg rai”) (baht rai~)

(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 3.5
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™

Table 5 Basic soil properties at Nakhon Sawan Field Crops Research Center prior planting.

Soil depth (cm) pH Organic matter (%) Avail. P (mg kg™ Exch. K (mg kg™)
0-20 6.68 1.76 9 120
20-50 7.69 1.64 6 80
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Figure 1 The amount of irrigation water in the early rainy season 2020.
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Table 6 Effect of population rates on agricultural characteristics of Nakhon Sawan 5 hybrid maize in the
early rainy season 2020.

Population rates height (cm.) Total of harvested gk lodging Root lodging
(plant rai") olant Far (plants rai’) (%) (%)
14,222 232 125 a 13,956 a 0 0.00
11,429 227 121 ab 11,333 b 1.97 0.00
10,667 229 120 ab 10,578 b 0.56 0.00
9,143 222 115 b 9,143 c 1.04 0.00
8,533 229 116 ab 8,533 ¢ 0.69 0.00
Mean 228 119 10,709 1.07 0.00
F-test NS * * ns ns
CV. (%) 3.0 4.4 1.1 83.0 -

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 7 Effect of population rates on grain yield of Nakhon Sawan 5 hybrid maize in the early rainy season

2020.
Population rates Grain moisture Grain yield ] 100-Grain
1 Total Ear 1 % Shelling }
(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 c 28.67 1,443 b 79.24 c 40.35 ab
8,533 8,800 c 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 * * *
C.V. (%) 24 34 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

Table 8 Value to cost ratio from increasing the population rates for grain yield of Nakhon Sawan 5 hybrid maize
in the early rainy season 2020.

Population Cost on S Increase Increase )

Grain yield Income ] Benefit
rate seed " " income cost ) VCR

a a (kg rai) (baht rai ) a a (baht rai™)
(plant rai”)  (baht rai™) (bahtrai’)  (bahtrai)

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 - - - -

** Seed of Nakhon Sawan 5 hybrid maize 70 baht kg (3,415 seed kg at seed size 18/64 inch)
** Yield at 15% moisture 8 baht kg
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Figure 2 The amount of irrigation water in the late rainy season 2020.

Table 9 Effect of population rates on agricultural characteristics of Nakhon Sawan 5 hybrid maize in the
late rainy season 2020.

Population rates height (cm.) Total of harvested 55|k lodging Root lodging

(plant rai™) olant Far (plants rai”) (%) (%)
15,238 223 125 a 13,953 a 7.82 a 0.94
14,222 227 123 a 13,623 a 8.75a 1.41
11,429 224 119 b 11,238 b 4.79 ab 1.67
10,667 229 119 b 10,600 c 4.38 ab 0.63
9,143 224 119 b 9,215d 3.13 b 3.13
8,533 224 118 b 8,788 d 287b 1.04
Mean 225 120 11,236 5.29 1.47
F-test NS * * * ns

CV. (%) 2.7 1.8 2.6 150.7 134.6

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 10 Effect of population rates on grain yield of Nakhon Sawan 5 hybrid maize in the late rainy season

2020.
Population rates Normal  Rotten Grain Grain yield % 100-Grain
(plant rai™) Total Ear ear (%) ear (%) moisture (%) (kg rai’™) Shelling  weight (¢)
15,238 13,976 a 96.63 3.37 33.50 1,678 a 77.56 41.40 cd
14,222 12,845 b 92.66 7.34 33.44 1,544 ab 77.55 40.05 d
11,429 11,595 ¢ 94.87 5.13 34.42 1,590 a 77.58 43.28 bc
10,667 10,800 c 96.14 3.86 34.52 1,551 ab 77.33 43,73 abc
9,143 9,691d 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

Table 11 Value to cost ratio from increasing the population rates for grain yield of Nakhon Sawan 5 hybrid maize
in the late rainy season 2020.

Population Cost on o Increase Increase )

Grain yield Income ] Benefit
rate seed o o income cost 1. VCR

a » (kg rai™) (baht rai™) ,_1 4. (bahtrai™)
(plantrai’)  (bahtrai’) (bahtrai’)  (bahtrai’)

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 aaq 1,468 34.4
9,143 187 1,488 11,904 1,008 12 996 84.0

8,533 175 1,362 10,896 - - - -
** 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™

Table 12 Basic soil properties prior planting in the dry season 2020.
Soil depth (cm) pH Organic matter (%) Avail. P (mg kg™ Exch. K (mg kg™)
0-20 7.03 0.71 20 40
20-50 7.08 0.20 14 20
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Table 13  Effect of population rates on agricultural characteristics of Nakhon Sawan 5 hybrid maize in the
dry season 2020.

Population rates height (cm.) Total of harvested gk lodging Root lodging
(plant rai™) Plant o (plants rai") (%) (%)
15,238 212 ab 104 ab 13,976 a 12.71 8.99
14,222 208 ab 100 ab 13,089 b 14.31 4.78
11,429 216 ab 108 a 10,976 ¢ 8.15 7.86
10,667 217 a 104 ab 10,156 d 13.91 8.34
9,143 204 b 99 ab 9,405 e 9.86 9.11
8,533 212 ab 9 b 8,156 f 12.16 9.35
Mean 211 102 10,960 11.85 8.07
F-test * * * ns ns
CV. (%) 3.4 5.5 3.3 47.9 55.2

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

Population rates Normal Rotten Grain Grain yield % 100-Grain
(plant rai™) Total Ear ear (%) ear (%) moisture (%) (kg rai’™") Shelling  weight (¢)
15,238 12976 a  82.06 17.94 42.38 707 67.46 C 19.44 ¢
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 822 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  22.47 ab
8,533 9,467 c 88.62 11.38 42.07 681 69.13 a 24.07 a
Mean 11,107 83.72 16.28 41.97 706 68.43 21.44
F-test * ns ns NS ns * *
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
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Table 15 Value to cost ratio from increasing the population rates for grain yield of Nakhon Sawan 5 hybrid
maize in the dry season 2020.

Population Cost on S Increase Increase )

Grain yield Income ] Benefit
rate seed 1 1 income cost I VCR

o a (kg rai™) (baht rai”) a0 . (bahtrai’)
(plant rai”)  (baht rai™) (bahtrai’)  (bahtrai’)

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 77
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

Table 16 Basic soil properties at Nakhon Sawan Field Crops Research Center prior planting.

Soil depth (cm) pH Organic matter (%) Avail. P (mg kg™ Exch. K (mg kg™)
0-20 7.22 1.61 8 64
20-50 7.25 1.61 6 55
120 ity thamu — —audasnisthnastiatng
100
80 _— - -~
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Figure 3 The amount of irrigation water in the early rainy season 2021.
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Table 17 Effect of population rates on nutrient content in leaves of Nakhon Sawan 5 hybrid maize in the

early rainy season 2021.

Population rates (plant rai™”)

Total N (%)

Total P (%)

Total K (%)

15,238 2.42 bc 0.26 155b
14,222 2.38 bc 0.25 155b
11,429 2.36 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 *
C.V. (%) 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

Table 18 Effect of population rates on agricultural characteristics of Nakhon Sawan 5 hybrid maize in the

early rainy season 2021.

Population rates height (cm.) Total of harvested  stalk lodging Root lodging
(plant rai™) Plant Far (plants rai”) (%) (%)
15,238 212 122 15,238 0.00 0.00
14,222 216 124 14,222 0.00 0.00
11,429 205 116 11,429 0.00 0.00
10,667 213 122 10,667 0.00 0.00
9,143 210 120 9,143 0.00 0.00
8,533 210 115 8,533 0.00 0.00
Mean 211 120 11,539 0 0
F-test ns ns ns ns ns
CV. (%) 3.4 4.6 - - 114.0

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 19 Effect of population rates on grain yield of Nakhon Sawan 5 hybrid maize in the early rainy
season 2021.

Population rates Normal  Rotten Grain Grain yield % 100-Grain
(plant rai™) Total Ear ear (%) ear (%) moisture (%) (kg rai’™) Shelling  weight (¢)
15,238 15,619a 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 c
11,429 12,429 b 9442a 558Db 32.29 1,479 ¢ 77.55 32.89 bc
10,667 11,622c 9541a 4.59b 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  95.79b 1521 a 32.74 1,372 ¢ 77.61 35.19 a
Mean 12,925 92.61 7.39 32.61 1,522 77.92 33.3
F-test * * * NS * ns *
CV. (%) 3.6 4.0 50.3 2.7 6.6 0.7 3.7

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

Table 20 Value to cost ratio from increasing the population rates for grain yield of Nakhon Sawan 5 hybrid maize
in the early rainy season 2021.

Population Cost on Increase Increase

Grain yield Income ] Benefit
rate seed o o income cost 1. VCR
a » (kg rai™) (baht rai™) ,_1 4. (bahtrai™)
(plantrai’)  (bahtrai’) (bahtrai’)  (bahtrai’)
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 aaq 988 23.6
9,143 187 1,441 11,528 552 13 539 44.1

8,533 175 1,372 10,976 - - - -
** Seed of Nakhon Sawan 5 hybrid maize 70 baht kg (3,415 seed kg™ at seed size 18/64 inch)
** Yield at 15% moisture 8 baht kg™
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Figure 4 The amount of irrigation water in the late rainy season 2021.

Table 21 Effect of population rates on nutrient content in leaves of Nakhon Sawan 5 hybrid maize in the
late rainy season 2021.

Population rates (plant rai*) Total N (%) Total P (%) Total K (%)

15,238 1.46 C 0.16 ¢ 135e
14,222 213 ab 0.26 a 1.55b
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 1.52 ¢
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
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Table 22 Effect of population rates on agricultural characteristics of Nakhon Sawan 5 hybrid maize in the
late rainy season 2021.

Population rates Height (cm.) Total of harvested gk lodging Root lodging
(plant rai™) Plant o (plants rai") (%) (%)
15,238 217 120 ab 14929 a 0.64 ab 0.64
14,222 226 130 a 14067 b 1.42 a 2.97
11,429 219 123 ab 11334 ¢ 0.63 ab 1.67
10,667 224 125 ab 10578 d 1.05 ab 1.96
9,143 211 127 ab 9119 e 0.26 b 1.05
8,533 208 114 b 8511 f 0.26 b 0
Mean 217 123 11,423 0.71 1.38
F-test ns * * * ns
CV. (%) 5.4 6.9 1.0 87.3 123.1

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 23 Effect of population rates on grain yield of Nakhon Sawan 5 hybrid maize in the late rainy season

2021.

Population rates Normal Rotten Grain Grain yield % 100-Grain
(plant rai™) Total Ear ear (%) ear (%) moisture (%) (kg rai’™") Shelling  weight (¢)
15,238 14453 a 91.63 19.62 a 27.96 ab 713 76.72 2457 b
14,222 13689 b 9423  577b 27.78 b 1032 78.19 27.13 ab
11,429 11238 ¢ 95.45 4.55b 29.32 ab 964 77.45 25.88 b
10,667 10511 d 96.14 3.86 b 28.79 ab 1115 77.87 29.58 a

9,143 9167 e 94.53 547 b 29.76 ab 856 77.25 27.34 ab
8,533 8444 f 9525 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 *
C.V. (%) 2.5 3.9 121.5 4.9 26.8 1.7 7.7

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

Table 24 Value to cost ratio from increasing the population rates for grain yield of Nakhon Sawan 5 hybrid maize

in the late rainy season 2021.

Population Cost on S Increase Increase
Grain yield Income ] Benefit
rate seed " " income cost ) VCR
o » (kg rai) (baht rai™) ,_1 a (baht rai™)
(plantrai”)  (baht rai™) (bahtrai’)  (bahtrai’)
15,238 312 713 5,704 -464 137 -601 -3.4
14,222 292 1032 8,256 2,088 117 1,971 17.8
11,429 234 964 7,712 1,544 59 1,485 26.2
10,667 219 1115 8,920 2,752 44 2,708 62.5
9,143 187 856 6,348 680 12 668 56.7

8,533 175 771 6,168 - - - -
** Seed of Nakhon Sawan 5 hybrid maize 70 baht kg (3,415 seed kg™ at seed size 18/64 inch)
** Yield at 15% moisture 8 baht kg™
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Abstract
Maize Seed Village Model in Lower — North of Thailand. The project was launched in 2020-
2021. To pass on research on varieties and seed production technology to farmers to produce seeds
for their own use. to reduce costs of seed purchasing and to have backup seeds in case of natural
disasters. Moreover, farmers could produced for community and earned more income and the most
important is to promote sustainability of maize production. Production areas were in 6 provinces,
namely Phetchabun, Phitsanulok, Kamphaeng Phet, Sukhothai, Uttaradit and Tak, 133 farmers
participated in the project training, 59 farmers produced the seed in 95 rai. Twenty-one tons of seeds
valued of 1.5 million baht were produced. 5.5 tons seeds were kept for the next season planting, 15.5
tons of seed was sold and estimated income was 1.4 million baht. Planting areas of hybrid maize was
7,000 rai and producing 7,000 tons of seeds to local trade approximately 56 million baht.
Key words : Maize, Inbred, Hybrid, Hybrid seed production
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Table 1 Yield, average yield, seed distribution, income and production cost of seed production.

315

. Yield . . Production Production
Yield . Self-use Saie Sale price
Season () Min-Max (K<) (K<) (bath/Ke) cost* cost*
a
s (Kg rai™) s s s (baht/rai) (baht/kg)
Summer 2020
20,939 28-278 5,471 15,468 80-100 5,325 20-72

(Nov. 20-May 21)
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Table 2 Farmer satisfaction on hybrid seed production technique, NS 5 performance and yield.

Satisfaction (%)

Seed prod uction”

2 3 4 5

1. Land preparation 0 5 23 72
2. Planting male 4 days earlier 23 70 7 0
3. Parent inbred ratio 0 2 26 72
4. Loguing 0 7 26 67
5. Detasselling 0 0 30 70
6. Male cutting 0 7 23 70
7. Harvesting 0 0 30 70
8. Seed yield 2 11 40 a7
9. Seed quality 0 0 30 70
10. Save cost of seed purchase 0 0 12 88
NS 5 performance and yiele/ 2 3 q 5

1. Seedling vigor 0 0 8 92
2. Growth before flowering 0 5 12 83
3. Lodging 0 5 12 83
4. Leaf color 0 0 3 97
5. Drought tolerance 0 0 8 92
6. Seed price 0 0 7 93
7. Yield per rai 0 7 13 80
8. Overall satisfaction 0 1 7 92

1= totally dissatisfied 2 = mostly dissatisfied 3 = Satisfied

4 = mostly satisfied 5 = totally satisfied
YData from 43 questionnaires from 6 provinces

“Data from 60 questionnaires from 6 provinces

N = No opinion
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