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Abstracts

Research and development on maize variety project was conducted from 2016 to 2021.
This project consisted 4 activities, Breeding of late maturity drought tolerant maize (115-120 days),
Breeding of early maturity drought tolerant maize (95-100 days), Study on physiological traits for
screening drought tolerance, Identification and evaluation of maize germplasm. The objectives,
1) To breed late and early maturity hybrid maize varieties with high yield and drought tolerance.
2) To study physiological traits related to drought tolerance. 3) To study agronomic traits and
quality performance of maize germplasm. 4) To assess the genetic diversity on DNA fingerprint
and establish the genetic identity of maize genotype. In breeding activities, several promising
hybrids have passed drought tolerance and vyielding ability evaluation in Thailand’s major maize
plantation. The result showed that NSX152067, a promising late maturity drought tolerant hybrid
produces a high yield of 1,265 kg rai”, higher than Nakhon Sawan 3 a standard check variety. Under
severe water stress for a month, NSX152067 showed a good performance of drought tolerance with
an average vyield of 778 kg rai’’. The development of early maturity hybrid maize NSX151008 was
the outcome of this activity. An averaged grain yield of NSX151008 was 1,121 kg rai’ which was a
nonsignificant difference from Nakhon Sawan 5, an early maturity standard check variety. Under
severe water stress for a month, NSX151008 achieved an average grain yield of 616 kg rai*. NSX152067
and NSX151008 were adaptable in major maize production of Thailand.

Study and evaluate the drought tolerant of maize using the physiological traits. This study
showed that maize germplasm which showed a higher photosynthetic rate with a higher
transpiration rate, lower leaf vapor pressure deficit, and higher stomatal conductance under water
stress condition suggests relative drought tolerance, which corresponds to high yielding and
drought index > 1

The use of molecular markers to assess the genetic diversity and DNA fingerprint of 247
maize lines, a total of 11 SSR primer pairs were applied. This study can detect a total of 63
polymorphic alleles. The polymorphism information contents (PIC) for SSR primer varied from
0.49-0.90. This study showed a genetic similarity coefficient in the range of 0.26 to 1.00 among all
accessions. By similarity coefficient method and UPGMA cluster analysis, the dendrogram
generated from clustering could be separated into eight groups. The data obtained from the
characterization and genetic diversity of maize germplasm by use of SSR markers will be used as
germplasm data on maize breeding programs. And it is unique to the varieties as a reference for

checking maize varieties.
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Ua dwsuluniginunsns
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Abstracts

The maize breeding program for late maturity (115-120 days after planting) and drought
tolerant varieties has been conducted from 2016 to 2021. The objective was to breed 1-2 late
maturity hybrid maize varieties with high yielding and drought tolerance. The program of maize
breeding for drought tolerance consists of 2 tasks, 1) The late maturity hybrid maize development
for high yield and drought tolerance, several promising late hybrids were evaluated for drought
tolerance, yielding ability, and agronomic traits over major maize growing areas in Thailand. The
results showed that NSX152067 was a promising drought tolerant late maturity hybrid. An averaged
grain yield of NSX152067 was 1,265 kg rai’! which was higher than Nakhon Sawan 3, a standard check
variety. Under severe water stress for a month, NSX152067 achieved an average grain yield of 778 kg
rai’'. Moreover, this maize breeding program generated several high potential late maturity inbred
and promising hybrid maize for recommendation to maize farmers in the future. 2) Improvement
of late maturity maize population NP99201(RRS) and NP99202(RRS) by reciprocal recurrent
selection method (RRS) was aimed to improve two maize populations for use as a source of
germplasm in the breeding program. Two maize populations were improved simultaneously
during 2016-2020. In 2021, initiated population, Cy - improved C; from both populations were
evaluated for grain yield. The results showed that an average grain yield from Cy-C; of
NP99201(RRS) and NP99201(RRS) were 1,094 and 1,043 kg rai’' which were significantly higher
yields than OPV NS1 (879 kg rai’). The increased rates in grain yield per cycle of NP99201(RRS)
and NP99201(RRS) were 1.76% and 3.02 %. NP99201C; populations gave a high yielding of 1,203
ke rai’' and showed the best general combining ability (GCA). It can utilize for developing OPV

variety releases and recommend to farmers.
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UNI

o W 1 v ¢

Frlnadesdaiiluivasvgianfianuddyseanamnssueimsdnd duuldufisyund Tul

2561/62 ArwifaansliuTum 8.25 dudu iauan 8.10 &y Tul 2560/61 Yevay 1.85 luasy
finandnruisussnag U 2562/63 SUTuw 5.09 dusu Fedsliifivmaramudioinisvosgaavns
ownsdn] (ErinauasusRamainuas, 2563) anmnsuantnlnadosdefuesdine ﬁﬁuﬁﬂgﬂﬁé’mﬂu
anliondotidu uisseniu 2 Ju Aefuusn Ugnduggruriafouseu-nquniey Andudosay 72
waziud 2 Ugnuanegauuranieudonau-fuseu Andudosas 23 uagnsugnluaninnisli,
gauszmuluiiuiivmdnsiiuientn tafoungednieu-suneu Andudesay 5 91nann1nas
AINA1Y NMSHARTURINAUAN U NUTEAUT AU MaEANKUTUTINYBINITNTENEAIVRIEUIIN
anmpfiemaiudsuuas denansznudonisuandnlne dsmalinandnsiols safwandnsiaves
Uszmasn uenaniinansenulnenssiesieldveanumsnsudr nandnilddslifiomenenudoanisly
uennidndiunandnluuusniidoniigs vilinandnoangnainiininszanda manszatevomanan
Ligenndasiuaudeinisvemain dwalitinlymisaHandnua@adesnIn AngeunIsunIInYi
gvsmansaudununsdunefivasvgia 4 dud Gnlnadosdnd) WAl udndunamdaling
wAnnsTaNEeRNgRaIndenndosiunLfess lasusuldsudndiuggniandn funy : Yaneru : udq
NnFesaz 72: 23 : 5180 30 : 20 : 50 pudiy Tudn 5-10 Fdhawth Teedeunsugnaustuundiuly
Ugnlugiavanesu LLazmaﬂaﬁuﬁUqﬂiuq@LLé’qmmanzmu puiui sngay LazUsTINUIely
roadmap suitiunsideiefinussavsnmnsudn afuayunsiamuiusluangauiuanmuandes
LU?SuLLUaﬂULﬁaaéjmmaLﬁaﬂLLﬂ'Lﬂwmﬂﬂumﬂ%ﬁuﬁ:%ﬂwmﬁmmmm (@InuLAsEgRanIsnYmg,
2557)

NINIVINSINEAT (2560) MasemsmansuITowasiauInsaiIvInIsinens U 2559-2564 Tu
funsidaiiagndufiviiesesiunisivasuutasuesan mundon iesugauazdany fidmunede
\nwmsng Lonwu wazshesuiifeadesanansatimeluladnssdsivlUldusslovifiofiudssansam
mswandiy yarnandn lunmnsalldsulawosannindon insvgiauazdeny lasanisuiuuge
stuginlnadsedainuuds Bududunsdudd 2554 gudunsiferanuazdndoniusininados
dnimuuds weludnlnadesdimeiusuiuasdminadosdnignua

n1smavauasranzudslutiseannonvesdnlned sadnidusy fursdavesiuguazaiiy
uaneeaRugnIsvesilnadssdnt Tnsdninadesdn faeiusuidanudemevionisanases
nardmunnIndnlnagrnaiensenundssrezeennen nanananasiesay 78-100 Tusazfid1ilng
anKANNANANANAtToEAY 39-69 (F3NAIN wazAME, 2555) K.S. Fischer et al., (1983) lalauanviinuuas
(Drought Index, DI ) Tun1s¥nuazUsziliuanunuuaswesiug/aeiugdnlnalusnuneass Ty DI 1y
NaRMITIIATd e sHanAavesiusluanineInt fusandevasiusluanmliinatnane way

D

IATIAIUVDINANAMRASNITNARDI MUANNITUNALILEND NUNANAMRASNITNARBI AN INYINUT T90T

)=

Ardviinundsunnndy 1.0 wiedianldsneann 1.0 daduiugninuand@lunisnunaddd wazdndaeil
UMAINI 1.0 dadunugninaand@linuuds

'
=

nsUSuUTsiugdlnadesdad mslidoiugnssunfdendlonmanazUszauanudnialunisi

a A

lnugRnsNingUszasd NMsUTuUTIUssrInsiveasauAIunvesBunn NntuaudnuaueniIsIuIu
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(quantitative traits) Fsspamsdnidonliifisdulutszens Jududuneundsiiddylulassnisuiuugs
g NsUSuUTIUsErINIwUUMYWABUaRY (Reciprocal Recurrent Selection, RRS) 1U35n135U5uUs
sywineUszwns (inter population improvement) lw¥eufu 2 Uszwns Inefivssansin 2 fianne
Ts@arofu (heterotic pattern) Tl vanewfiewfiuauivesdufidonis snsefuAnaievesusyeing
LarUfuUgsansTousMINaLsEnIneUTEns Bmsiltlunsuiudassrinadseang Taennsdaidend
fnmsnaaeusugnitlifannisnandimssninssznns ngliuszvnsasafudundudmageu (Sprague
and Eberhart, 1977) vhémyuieuly itoavaveuivesBuiiifinunudnumeaiinm fideans
fadontviiindu 1HuisnsfiuenanuiuupnmeluisasUszensiesud Saillonanmuaneiusgusily
usiazsouvRIMIAnEanINUsznTeans (Hallauer and Miranda, 1981)
msmuuginnngnrauiielrldiusilinanangs Sududesinisussifiuuazdndonsiug

o

'
=

marfnUsvasiredasnisusulgaius mslssdiuuasnaaeuluduiuasdniuns Aluandide s
rumsUssdiu fusvandioufiasmouwnsliudinunans duluedrebsiifemaaouniuaunsalunis
Tiinandnluannundausinag il iesannanovauaslunslinandnvestinagnuauusiagiug
Juny fuiusnIsuuaraninuindon (Eberhart and Russel, 1966) Ingurawuslinandnglu
an muIndeuvilan fiTmng (specific adaptation) ‘Lummzﬁmaﬂ’uimmmﬂ%’u@hﬁaiﬁmaNﬁmqﬁu
Na18aNINLINA 03 (general adaptation) Fatunisnageunand alunatsaninuind oy (multi-
environment yield trial) Faifudumeudrfgosnisusudgsiug isnounisinduladadoniug s
dnenmiduiuuurihuiineasns andufidlsuasfienaunuduldmuadunouveamaiouiiie
ftug warnsUssiliunaiug iofigadliudainfusgnuandiaulmidudaufisunifusinessu
Tusurandn viednwarladnuaznisideans wagianumnzauiaziluugnlulsinuning Tag
wiadu 5 Funeu fe mswdeuiiioud adu (preliminary trial) n1sSeuLisunInsgIu (standard
trial) nswSeudisuluiesdiu (regional trial) waz nswSsudisululsinunsns (farm trial) (9175, 2529;
LYy, 2558)

91NN1INMIRIUALLUABIANTILINGDY WarTEUUNIHARYDUNYATNT MsldugAiTiony.fi
Rerfivnzaniugguan szuumsUgnity waganansanumusioanmenAfiususiu awdumseag
WaseAvsamnsuaslussuunsuandiy nmsifeuasifauniusdrinadosdininuuds engen (115-
120 ) fnguszasdifiousuUssiusinTnadosdn fgnualildnanangs faunuuds forefuien
#17 115-120 Yu fdnwaueyaninnensd annsaudududrfvaninuedeulufiuiundsgndiaing
Aoadrivadlne mmxaﬂuwmﬁuﬁﬂqmﬁmﬁ’aﬁg’]ﬂu lugaugniugauu-vaieny fanudssriadouds
dmsumeuniginunsns eldumadenvilsesnunsnslumsidenldiuddninnganan Tmnzaudy
SYUUNITHAR
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521 U8UATN15IY

nsUsuUsstug il s fannauvuudsengemiifonduiend 115-120 Suvsznaudae

nswaLUsErnstrinadsedeiFimdaserem NP99201(RRS) wag NP99202(RRS) Tasn1susuuss
U5 nTuUUnUTsuadu (reciprocal recurrent selection) it eLuunasiugnssulunisadiaiug
Flnedsednd mafaunaneiugud nausulsdnlnaissdaiaeiuuiogenufiofiunandouas
AnunuudlneisiuiinUseid msUssidunasdndonaeiusuivunds msnauiugifioadsgnnay
seviaefusuRe LRI uNSUsTRIumIMLLds T8nvaEn1aNSINYRsH wazaNsTauENTHANE
nmsUssidunazdadoniuggnaanmunds msUsedudnenmnislinandnuasdnuaznianiainunsi
dfey muﬁqLaﬁasmwLLaSﬂﬁU%’Uﬁwmﬁuisﬁ’wﬂW@L?ﬁymé’miﬁiaamwu’mﬁau@mﬂ seluaaniisouay
annlsvenunsnsluiiuiivgndninad sadnivesisemalne daudnisdsuiiouidosiu nns
Wisuiisuinasgiu mswFeuiisuluiesiu warnmswFeudoululsineasns mutunsunisuiuss
stugiis Wudeyalunisfinnsandmdeniusininadssdnignuaufioy fazsusosiuguosineundg
LA

nstuiindaya e1giuesnivu 50 % engiusenaenday 50 % AugeruLasiln SuIUAUN-
au nuilnsonu nandn (grain yield) siollasdon AuTUEnTaE A URe?

nsuszdiuaunuias YandnlnaSeuiieuly 2 anmwindey fe

1) anmindeunisliiaduaue Taglvhwausenuessainaneduniiay 1 ads dausign
JUTITLLANWINNETTINEN

2) anmiuds vatlussezeanaenuiu 1 e Tasliiwaussmuegeaiiaveluszezun
ufsszernousenaon 2 dUnii el wazdlendsaneannenld 2 dUnii Sslihderudsseszan
WANEITINEN

tuiindayaluudasaninugs

- 3esENiNeng eenluNkaregnend Il (Anthesis Silking Interval, ASI) = g iusantuy
50 % - 1y TupBnABNMK 50 %

- AYUNULAS (Drought Index, DI) 1a® Fischer et al. (1983)

o HandnvasiugluanInYInt Handsden1snaaedluaniwliaiae
 wand@nvesiugluanwliiadnaue Handnden1snaaedluanInyIn

- wWesudnsaadenanin (yield loss)

nandnvasiugluanmbihainaue - nandnvosiugluanmuinu
Handnvasiugluanmlviinaiieaye

Wesiwinsaadenandn = 100

35n15AHUNT
1.1 nM3USUUTIUsEINITINAE B9 198 81U UMY R BURAY
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2559-2560 MsaLUsErINIseUMsAnAend 6 vesUszrnsinalnn NP99201(RRS)Cs way
NP99202(RRS)Cs lngrnauflasuiifidnuasmanisinunsia waewusnaudiesii 1 (S,) veusias
Usgrns wavaneug S, fuamenugnaaeudaiiu Sbulk vesuszrnsnseiudny uazUseiiunandn
93 S, topcross 1uau 200 guay Insdgnneaeuluanmundfifinislvihaiuae uazaninudsssoy
oonnan Amdonateus S, Tikanan topcross geidluaniwlinasinaue uazanimuds S1uau 40
anefud/Jswns Yhunansam (recombine) Wuuszmnssaudndeniual sounsdaident 6

2561- 2562 MaRAUUszENTIOUNAREENT 7 vheudwieaty T 2559-2560

2563 NANNUSHUUNUAUNUATENINNNQY (factorial cross) ¥eeUse¥1ns NP99201(RRS) Co-Cr
uaz NP99202(RRS) Co-C; Lilevnasuanssauynsnaslul) 2564

2564 ‘UizLﬁﬂﬂ’)’mfg{ﬂ%ﬁ’maﬂﬂ1iU%U‘UiqﬂUiz%ﬂﬂﬂUi@Uﬂ’ﬁﬁ)ﬂLﬁ@ﬂL%ﬂJéf‘u (Co) 019 SBUNTS
SaLdananiine (C;) uaraussnugmanauTesszsInsians dudumsiiausiseinlsunsaissd

2559 D NP99201(RRS)C:F, NP99202(RRS)CsF,
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 S;remnant seed
2560 D 200 Topcross Yield Trial 200 Topcross Yield Trial
(WW, WS) (WW, WS)
Select 40 lines Select 40 lines
D 1 Recombined l
2560 ER S,-lines NP99201(RRS)C4F, NP99202(RRS)C4F,; S,-lines
v I # l #
2560 LR Sj-lines NP99201(RRS)CF, NP99202(RRS)C,F, Si-lines
Cd ~,
Inbred lines developffent Inbred lines d:\’elopmem
2561 D NP99201(RRS)C4F, NP99202(RRS)C¢F,
500 pt l 500 pt

NP99202(RRS)C, -S,

NP99201 S)Cs-S

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_ <
(9] Recombined
2562 R S,-lines NP99201(RRS)C,F, NP99202(RRS)C-F,; S,-lines
1+ I+
2563 D S,-lines NP99201(RRS)C,F, NP99202(RRS)C,F, Si-lines
Inbred lines de\'elopmen‘ Inbred lines de\}opment

2563 R a313guansz1 313 NP99201(RRS) 1taz NP99202(RRS) luseuC,C,
2564 D UszdiuanuimantveansdSulsadszyins

o
Y

Jupaun1sUTuUTIUsEEInItIlnaaesdn da1gens NP99201(RRS) wag NP99202(RRS)
lagSN1sAnERNIUUNYWIBUARY Serined 2559-2564
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1.2 Msvuussiugdnalnaifesdnignuanengenaiionandngeuaznuuds

2559-2564 auds Useiliunandnuastmlnadssdn fgnuaw/aewusuiengen Tu 2 ann Ae
amwmﬂﬁ’ﬁ;ﬂaﬁ%aua LLazamwmimmfﬂmzazaaﬂmaﬂ INUNUNITNAADILUU alpha lattice
wag RCB

ANy vnedntuginlnadssdrimeiusuiongemnuuds uasdianssournisnangs ua
waAmEnugdl A edn fgnuaumuudsengen uadlinandngs knunisdndenannnisUssidu
nandnlugauds lunasmauiusuazAnidonussnd anass WU systematic arrangement
fufiunsiquiideiialsunsasse
fgaUan 13 Vszdiunandnvastrlnadesdod

2559 (Wae)  @eiugLoNge1 100 @N8WuG IUHLNITNAGBIUY 1010 simple lattice 2 91 1
wn/uUaseay

¥

2560 (Waa)  Urlnadesdndiusgnua
YAl 1 WU 60 WS VRUNUNIITVIARBILUU 6, 10 alpha lattice 2 91 2 unv/ulasgos

'
a

YN 2 U 40 ﬂ’uﬁ: TNLUNUNTNARDAILUY 10, 4 alpha lattice 2 91 2 uay/wlasgoy

YoM 2
2561 (a9) : YAl 1 WuSANHANDIYE1? F1WIU 60 WUT TNUHUNITNAABILUU 6, 10 Alpha lattice 2 4

2w/ ey

yafl 2 aeuguriorgemtug Ay $1uau 40 Wug MURUMIVIAGBILUY RCB, 3 €1 2
W/l ey

2562 (W&v) :  WuSgnuay 1w 50 Wug 1eukunITMAaRILUY RCB, 3 §1 2 uad/ulasen

2563 (W&v) :  wafl 1 fuSgnuauotgeT S 40 Wug TUNUNIYIAGEILUY RCB, 3 §1 2 uny/ulag
gog

il 2 aneuduitengem S 50 Wug THUHUNMIVIAABILUY 10,5 alpha lattice 2 41
2 un/asges filumsil msan.

2564 (Wa9) :  WUFANHANDILENT F1UIU 50 WUF IUHUNITNAGBILUY RCB, 3 91 2 wav/uuadtay

1.3 nswlSsuiiiguiliasnunugdninadesdndgnuasanged

9 2559 uaz 2560 Adumaieufisudosiuiugdninadssdnignuaneigen luusiasd
UsENoumenuganNale1ge1Iiugalay S3uiUGnTINE0UUATAITIA 3 31U 30 WUT IUHUNS
yaosiuy RCB § 3 91 Tnsdgndnlnadesdorignuan uoaen 5.0 wes 91w 4 und/ulasdos
svozUgn 75%20 WwuRas WuRed 2 unnans dudunislu 3 anmwandon Téun qudidedivls
UATATIA AUGITEUATITRLINITNUATINTIYT wazaudITauaimuLuanTuSTvanys

1.4 masuiisuinasgiuiuginninadesdnfgnusuaigen

T 2560 upe 2561 AulunaUFeudisuinasguiuidininadodnignuaiengen Tusasl
UsENaumeiuganNanengeIugiay SIuRUEATIERUUATAITIA 3 I1UIU 26 UG INUHUNTT
yaaeduuy RCB & 3 91 Tnsugndlnadesdnignuay unae1 5.0 wes S 4 und/uuasges
svpzUqn 75x20 lwuAluAg LulAed 2 waanans sudunislu 5 anmuanden Tud 2560 1dua

fa o/ [ L3

AugITeiivlsuasassd guiidouazimuinsinunsinysysal gudideuazimuiudaiudiivanys
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AUEITOULAENAIUINTNEATUATIIVENN wazAUdIToLaziauINTNuasae waglul 2561a1Huns
Tu 6 anmwinden Tnariuduudasluiunludwiauasarssadu 9w 2 wlas
1.5 nmslseuiiiguluviesiunusdnilnabesdndgnuananged

9 2561-2562 sufiunmaidsuidievluiosduiuidninadssdnignaauegsn luusasd
UsENaumeiuganNadongeIiugiay SIuRUSATIEUUATAITIA 3 311U 20 WU 219WNUNS
YARDILUY RCB 3 91 4 uo/ulasgon uniea 5 wns Msverign 75x20 wufues fiuiies 2 wm
nane Allunistu 7 anmwinden lawd Audidenylsuasalissd qudIidTeuasimuinisinuns
wsysal gudideuasiaunuaniugiivanys qudideuarimuinisnuesuassvdun qudideuas
WLNsNunTalavy AudidouasimuInNIsNunsUTAuYs warAudIdowasimuINIsnYsay
1.6 maBsuiisululsinumsnaiusdrlnaissdnignuauaigenn

U 2562-2564 dufumstgnilisuiiouiminaissdn fgnuanengenluanmlsinunans Tuus
arlUsznaumieiudanuane1ge1IiusALAU SIUNUEATIIAOUUATAITTA 3 99U 10 9ug 319
LHUMSYIAABILUY RCB £ 391 6 una/uuasges uniem 5 wnas Taverign 75x20 wufiums (i
Aer 4 unanans sudumslu 10 anmwanden loud sinwnsnsdmiaunsanssd S 2 uwas 13
inwmsnsdaninmesysal anys uasvdin e qluste UnIugs @ednd uazfivalan anudias 1
wias
1.7 maBsuidisuiuginilnadeda fgnuauiusivusiufuaadguasionau

9 2559-2564 FudunsisuieuiuidnTnadssdn fgnnauiusfiduanniaiguasionyu
Tuusaglusenoudeiusgnuay INHUSATIIAEULATAITIA 3 VHUNLNITVIAGDILUY RCB T 4 41
4 unr/wlasgos wnie 5 e TiszozUgn 75x20 Wwufluns Al 2 waanana sudunislu 7
annwangen aud Audideivlsunsanssn audidowasinuinsinuasnysysal audifeuasiaun
winugiiganys AudiTonasiaun1sinensunssvdun qudideuasiauinisinensglusie
AUGITOULAENALININEATUTIIUYT LaraudiduuasimuInNIsnunsiae
1.8 msviuusstilnadesdndaenusuiorgeniusmsuiofunandauazanunuuss
TngAsUuiinusedn

Trlwaid vsdnanewus uvengsniiisfean1susulss (recurrent parent) ldun n1nia 1
MmN 3 Neid52006 Neid52009 Nei532005 wag Nei542013

dlnadesdn faneiusuriengeniduslidnunedidosnis (donor parent) léud Kids Ki60

DTMA-193(CL-RCY015=(CML-285*CL-00356)-B-1-1-B*9-B-B) ey DTMA-202(CL-RCY031=(CL-
02410*CML-287)-B-9-1-1-2-B*7)

uasus e esdn faneuduifisioanisuulss (recurrent parent) fuaneiugwindusn
15% (donor parent) ¥hmsuaundu (backcross) TUSsSU 1 A%t andunausiouddnienaneius
Tnedsthufinusedd mvssdunandnuasaumuidaesdoiugnsaudminaisdn dudunislu 2
anw Ao anmnslihaiiane uaranmanaiiluszereonnen idunsiigudidefivliunsassd

aq

gauan /113

2559 (4aq) 1 wanugilnaiesdn daneiusuinfiein sUSuUTe (recurrent parent) fuanewuguy
MYudlii (donor parent) lognuautin 1 (Fy)
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2559 (Hu) :
2560 (Wa9) :
2560 (Blu) :
2561 (1) :
2561 (du) :
2562 (1a) :

2562 (W) :

2563 (4ad) :

2563 (Hu) :

2564 (Wad) :

2564 ({u) :
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w/MS

Ugnan Fi vinswaudies togn S,

HeAuNauan Sy b recurrent parent l¢ BC,

Ugnudn BC; udndensausiesluduiia nsnzmdaueniln 16 BC,S,

Ugn BC:S; wuuilndewan neinzwdeuenidn la BGS,

Ugn BC;S; wuuilndawan nausies nesmsiausniin 14 BC,S

Uan BG;Ss wuuindaund wausdaed 16 BCS, vaigifieniu s9uareanasaindunas
fesvesusazuathlUnandmiuaneiusuinindh 1 wagaini 3 Fdddusmeaen
eignwau topcross netnizmdnsiuiunigluwes iluugnueaeunands luggeud
2562

Uspiunandngnuan topcross wuUli e sauduiug nsradouunsanssd 3
YUREITUUGN BC;Sq waIHANAID9 Ia BC;Ss

Ugn BC;Ss Vmswaudedludufia 3-5 du/uan wuiisanasdadeninia 1-2 fn/
Lo wanemneulagn BCiSs

Ugn BC;Ss wamsates 1é BC,S; vaiziieniusinagesinasanduiinausiesveusias
ot lunanfuaowugwininda 1 wazaiadi 3 7sldidudmaaou 1dgnnan
topcross W lUUssiliunands Tuganud 2564

Ussiunandnanosiug BC,S; Tu 2 anm Ao aniwliihatiaue uazaninaniily
$EHYODNABN 1NUAUMIVIATDILUY lattice 2 91 1 uay/ulastoy
Ussiilunaniingnuan topcross $AURUIATINABUUATAITIA 3 1HUNUNITNNADY
WU lattice 2 61 1 wna/wlastios vausiieatulgn BCS, vmanaudaioslududa
\AulAgauazAndeniindia nzinizsanld BC,Sy Lwammawuﬁquﬂé’anSNLLauwwm
anwausialy
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NAN1SILWATAUTIINE

1.1 nsUSulgeUszrnsdnlnaEesdndong LU U uREUEAY

WaNUszYINIseUNIsAntAani 6

1) #1981 InnmeRugnandatestiuils (S, Tuuszvinsseunisdnidend 5

aquds U 2559 a¥rsdnlwnaeiug S, luuszansseunisdnidondl 5 NP99201(RRS)CSF, way
NP99202(RRS)CsF, Iquﬂﬂizmﬂs‘ﬁmm Usznsag 100 w9 817 5.0 g Wedalnasonmnen
Aadensudnlnefifdnvarnssiud udauss livindy lidulsanislu vhnswausies Ussunsay 500
fu 1uAeIdadenilnandudiaysal laivindy dnfinsifeaumivesudnnse Ussainsas 250 fn wén
neimzldausninderes uawdneenidu 2 4w duniafudu remnant seed WAvluoudud
muaugavnTiLaraTIy (oaduiiiudigamnd 15 ssnwailva anududinivdenit 60 Wosidus)
Sndhunilsdmsuthunaiagnuas topcross Tuggsu

2) a¥19gnHe topcross YasENENLg S; 9NsBUNMSARLERNT 5

gaeu I 2559 a¥1sgnuay topcross IngUgnaneiiug S, Adadent Uszwnsay 250 iln Tnedgn
Hnsouny vdsandu Wed1alnaeenmenynisausewinsaneiug s, fudmaaeu duduaeiug
Sibulk ¥89USEBINTASITIU A D NP99201(RRS)Cs-S; 19@ amaaayu NP99202(RRS)Cs-S bulk hay
NP99202(RRS)Cs-S; T anmaaau NP99201(RRS)Cs-S;bulk G 19 ‘u"j%ﬂWiﬁliﬂquﬂﬁiﬂijvﬂiﬂizwhﬂ
Uszanng Tnedinmsnaaeugniilsannsnandiuszninesyang Tngliuszansnsafudandusmeasy
(Sprague and Eberhart, 1977)

\Auifeilngnuan topcross Aaideniiniisianuaizd Anudnanysal lidulsavdeuuasiians 16
Usensay 199 guau nsmzwidaainienansiin lddmiinuidaguanay 200-300 niu nieulgnnagou
Usgiliunandn waranunuudslugauas U 2560

3) Ussiliufnen T WHARER WAZAIIUNULAIYINQNKEN topcross

nauds T 2560 Usifiudneamuandngnuas topcross Tuanmuandeuliiaiianenaengg
Uan waranimuandeunissiaunluszegeennenuiu 11fou wud1 qnHaL topcross 194
NP99201(RRS)Cs-S; x NP99202(RRS)Cs-S;bulk Tuaninuandoaliuiasnaue Tnandnsening 960-
1,427 Alandudels Inefirnads 1,209 Alanfusels danluanmeminluszeroonnen Wikanansening
285-888 Alansusiels Ineiiade 583 Alansudels fiesldudgudonananionsenuudassning 28-
74 Wesiud uazdfuilnuuds (DN 5311319 0.54-1.50 (Table 1.1.1) B DI 1¥¥ndnsamlunisnuuds
voaiug Ingtnanmslinandaluaninuds Wisuisusvanmiflsing & ol deannnd 1 wansdls
Frlnaiugiudarumuuds menssiutiud ol Sadesndn 1 wansiednlnaiugiudaumudaios
N1 ¥5080ULBsRRAN1IELAY (Fischer et al.,1983)

AALADN topcross ﬁiﬁmamﬁmqﬂuﬁgaamamwLL’mé’am 91U 40 Aran/Jszyins aadu
Wosdusdvaduidadanty (selection intensity) 117w 20 Wesidud Tne 40 topcross Aifadanves
NP99201(RRS)Cs-S; x NP99202(RRS)Cs-S:bulk Tnandaluanmliraiase sswing 1,125-1,427
Alanfusiols 1ade 1,255 Alansudels warluanmaneminlurasesnaen sewing 590-888 Alanfusiols
\ade 698 Alansusiels Ivawissgninetusonlvunazinasdag (AS) sewing 0-2 fu uasdanduinuuds
51919 0.86-1.50 (Table 1.1.1) &1 ASI ifusviivilsildluusznounmsdmdeniugnuuds Tanuamnse
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(Y s (% v 6

lunisanenenn1eldn1izuds Uunand - ge uae Anuduiusiunanings Aandunusiannudunus
NNAUAUNANGR AIUGNYUENIAMTAAEENAD ASI iA1ee (Banziger et al., 2000)
d9ugnuay topcross Y84 NP99202(RRS)Cs-S; x NP99201(RRS)Cs-S;bulk lvinand nlu
annnaaulinasiaus senIng 1,056-1,509 Alansusals nedlaedy 1,275 dlansusials diulu
an a1 luseezaanaan WRaNANIENI1e 296-913 Alansusals lnedaede 571 Alansussls &
s & & a a A v ' s 2 & Av A ] !
Wosldudgadunaninilonsenunaasening 33-76 wWasldud uwaglavinuudasening 0.53-1.50

FaLdan NP99202(RRS)Cs-S; x NP99201(RRS)Cs-S1bulk Tikandnluaninnisliinasiiame
Seing 1,198-1,509 Alansusiels wae 1,301 Alansusiels uagluan mnnsuanilugisesnaen sening
594-913 Alanfusiels Lade 685 Alanusols IvrsvinaszunineTusenlvuuazinasiagszmning 0-3 Yu
wasdARYENULAITENINN 0.91-1.50 (Table 1.1.1)

1) wausmEeWus S, vassaumsAaidenit 5 iuuszunssoudaiiand 6

gadurly U 2560 91nnamsUsuiiugnaay topeross Tuguasitrinuan tluldlunisidenans

ftug S, Algnuan topcross & ddnsnmnislinandngeiduaninundesliiatiase wagluanm
nsveilutiseanaen e Al es wawdian DI ga Tnsthanewus Siremnant seed Afuluvpadud
muquqmugﬁuazmmﬁﬁu $112U 40 aneWus/Uszng nsHaNswEaYes S, Afaden lag
balance seeds WnlUugnuserinsas 100 w3 ileeenaenyiin1sHaNsI (recombine) Meluyszwns
Wulsgmnsseudmaaniva NP99201(RRS)C4F; wag NP99202(RRS)CeF;
geanseiy U 2560 v181EA91 NP99201(RRS)CF waw NP99202(RRS)CeF; LT

NP99201(RRS)CeF, whaiw NP99202(RRS)C4F, Tuvaugiaeniuaneiug S, fisoudenls 1uau 40 aeug/
Uszanng thluimunaneiug Tnsnswandeadumeiuguauiiiesdi 2 (5,) wavdsionll aulsae

TusuidmsunsimiugIlnadesdnigney

Table 1.1.1 Mean grain yield of topcross hybrids maize populations NP9920 1(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 2017 dry season.

Grain yield (kg rai™) Yield loss (%)
Topcross WW WS Al DI
: : (day)
Min.  Max. Mean Min. Max. Mean
NP99201(RRS)CsS1 X NP99202(RRS)Cs-S1bulk
199 topcross 960 1,427 1,209 285 888 583 28 - 74 0-3 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)CsS: X NP99201(RRS)Cs-Sibulk
199 topcross 1,056 1,509 1,275 269 913 571 33-76 0-5 053-1.50
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 -
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NAIUIUTZVINTTAUNISANLABNNA T

1) a$edhalnasneug s, Tulssrinsseunsiadenil 6

goude 9 2561 a¥reanenug S ludszeinsseunisAadeni 6 NP9I201(RRSICHF, uaz
NP99202(RRS)CeF, Iquﬂﬂszmﬂsﬁgﬂam Uszrnsaz 100 47 w287 5.0 w3 ednlnnoonnen
Anidenduiminaifdnvanssiud wuss livindy liidulsemaly vhniswausies Ussansag 500
fu L1uAeIdadenilnandudianysal laivindy dnfinsiFeaumvesudnnse Ussainsas 250 fn wén
neimzdaueniinderes ulawdneenidu 2 dwu druvdafuidu remnant seed vlurosdud

AUANUNATRAZANTY (FealBuiinulgamall 15 asrnwaded ANFUdNITnSAINTT 60 Wosidus)
SnaruniladmsutunassgnuaNwuy topcross Tugary

2) 95199NKEN topcross VBIHIWWUG S, luseunisAnidendi 6

aaeu U 2561 a519gnHay topcross tngUgnaneiug S; fismdenly Uszansae 250 fn Tae
Ugnilnsoun? ndnduiiednlnnesnaen vihmsnaNsEwineanewus S, Ausmaaeunaaey Jady
mawuq Sibulk Useu1ns5msa918 A NP99201(RRS)Cs-S; Ms1maaay NP99202(RRS)C4-S;bulk whay
NP99202(RRS)C-S1 Mfiamaaay NP99201(RRS)Cs-Sibulk HauUszuns 5-6 #n/aneug S, Auieaiin
gnuas topcross Anldenilnfiddnvard Anwdaanysal liidulsavdeusasiate Ussvnsas 200
Anan nzzadnnienansiln ddminudaguanay 140-500 nsu wionUgnneaeulssdunanin
wagAIUuLalugauas U 2562

3) UsziliuAnenImpanan LasAuNULAIURIgNNEaY topcross

aauas U 2562 Uszillunaniingnuas topeross 913U 200 Aras sauiuiugiUTsuiusanuay
wazlUSeueuiulsesnns NP99201(RRS)CsF» wag NP99202(RRS)C4F, smﬁgq??u 210 @jr}\lﬁm/ﬂiﬁﬁﬂi

QnHaY topcross U89 NP99201(RRS)Ce-S; x NP99202(RRS)Cs-S1bulk TiwanAnluaninlsfein
aviane sEwing 1,058-1,582 Alansusiols Tneilaads 1,306 lansurels deradonananliuans
MeADAINHLTANNANUATAITSA 3 WitnnInegaldudAgnUsesnsiaud NP99201(RRS)CsF, wae
NP99202(RRS)CsF, Uanifian1siinaNufLauvedgnaas (heterosis) finannauazudd heterotic
pattern wan@A9nY (Table 1.1.2)

Tuanmmuntnlussezesnnon Inlnaineaeulinananliwansefunseda Iinandnsewing
440-1,027 Alanfusiols Tnefidnade 783 Alansusiols fiesifudgapdonandnilonsynuudaszning
16-66 Wosldus wazaviinuuas (DI) 581319 0.57-1.40 (Table 1.1.2)

dadenaneiug S, Mlsinandngnuan topcross g9 Tuapsisanmwandon $1uau 40 guas/
Uszrns Amdulesidudvesduii dmdenly (selection intensity) $1uau 20 1o us Tng 40
topcross AfAEENYDS NP99201(RRS)Cs-S; x NP99202(RRS)Cs-Sbulk Irinanamluanwliiasinaue
se11919 1,205-1,582 Alansusials 1ade 1,378 Alandusols uasluanmuinuilugi9eonnen SewIng
802-1,072 Alanusiels wae 900 Alansuseols figrainesenrineTusenlvaasinasiag (ASI) sewing 0-2
U tazdAAvinuunassEning 0.88-1.40 (Table 1.1.2)

d3uqNNaN topcross Y84 NP99202(RRS)Cs-S1 x NP99201(RRS)Ce-Sibulk lvinandnluy
anmuandeuliinadinane szwing 1,062-1,559 Alansusiols lnsiiradas 1,298 Alansusels §s
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s (3

Anadorandnliunniasaifaniudgnuauunsassd 3 uazUszaniweus NP99201(RRS)CAF, way
NP99202(RRS)CsF, (Table 1.1.2)

Tuanmmiluszezoanaen Iikandnsgning 461-1,098 Alansusels Inedaads 747
Alansusiels Medifudgnydonandniilonsenuudaszning 13-63 Wedldud wazddvlvuudssening
0.64-1.50 FsanALed orandnliunnstamsadfanniugqnuauasalIssn 3 wazUszringviou
NP99201(RRS)CsF, ez NP99202(RRS)Csf >

AnLdan 40 topcross Plvuanasluanmlminainaue sewing 1,225-1,521 Alanfusiels e
1,380 Alansusiels uagluaninuauilurieesnnen syning 721-1,098 Alansusiels 1ade 853 Alana
sals dyruiesenineiusenluuuasinasdag sening 0-3 Ju uasdaArdvinuudasening 0.84-1.50
(Table 1.1.2)

mMsUsediufneawaananluuUasannuds adunnludiwenisei Tnasewinaduamii 2
voan Vgl flunnuTuin 34 faduns (Sumgaiiluiudl 24 unsiau 2562 wasdiumnlutud 11
qmmﬁuﬁ‘ 2562, NMANUIN 2) F9V18YNENINLAT (drought period) amdnuneiiu 4 §am W 5
Fawi Tneldliidnafuile 3 fhunau 2562 eehslsfinny nsldsuthusina 30 fadwes ludrsanig
w3pnannsuIntn vilisnTnaug uheinsvenetiudeenluaniny drfunananlundasann
was Jlvinandndeutnegndnl 2560

4) WaNSIUEWWUS S; VassaUNsAnLEani 6 Wulszvnssaudadani 7
gaduly U 2562 Annnan1susuiiiugnuas topcross Tugauasnisiuun iluldlunisidenany

#ug S, Ailvignuau topcross & ddnenMslinanangeisluanmiadolidiaiiaue wavluanin
nsvntilutiseanaen e ASI tes wawdian DI ga Tnsthaneus S, remnant seed Afuluvoadud
muquqmmﬁuazmm%u $1uru 40 anestug/Jszenns msnanIEnvesaeus S, ideLden
Tne balance seeds 1lUugnUszainsar 100 uad Liveennensiinisuans (recombine) Anely
Usgwns (Judszansseudndanival NP99201(RRS)C:F; wag NP99202(RRS)CF

gauay J 2563 ve18Lud AN NPI9201(RRS)CF; wae NP99202(RRS)CF; +Uu

NP99201(RRS)C-F, wag NPI9202(RRS)C:F, lunauzideniuaeius S, fidaidenty s1uau 40 anewus/
Uszyns ihluiananenug lnenmswausiesduaeiugnansdiiesddn 2 (S,) wastasely suldane

Tuswidmsunsiauuginnadesdnignuay

Table 1.1.2 Mean grain yield of topcross hybrids maize populations NP99 20 1(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")
Topcross WW WS Yield loss (%) ASI (day) DI
Min.  Max. Mean Min. Max. Mean

NP99201(RRS)CsS1 X NP99202(RRS)Cs-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)CsF2 - - 1,058 513 52 4 0.81
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Grain yield kg rai™)

Topcross WW WS Yield loss (%) ASI (day) DI
Min.  Max. Mean Min. Max. Mean
NP99202(RRS)CsF2 - - 1,180 672 43 2 0.95
NS 3 (check) - - 1,279 798 38 2 1.04
LSD (0.05) - - 195 - - ns ns -
C.V. (%) - - 7.57 - - 15.66 45.41 -
NP99202(RRS)CeS: X NP99201(RRS)Ce-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 0-3 0.84-1.50
NP99201(RRS)CsF2 1,109 656 a5 2 0.96
NP99202(RRS)C¢F2 1,288 761 44 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 -

ANNATIMIENYRINMIUTUUTIUSEYINS

Uszeiiunrufnamivesseansdilnaidsedes a1ge13 NP99201(RRS) uay NP99202(RRS)
TuseuNSAALENISURY (Co) B9 saunsAnLdonanving (Cy) laun Co C; G Cs CaCs Co e C7 AliuNTg
Tugauds ¥ 2564 wuan Useans NP99201(RRS) lu Co Cy C, C5 Ca Cs Co Uz C; vinandn 1,036 1,158
1131 1,200 1,157 1,111 1,282 wag 1,203 Alandusiols auddu Insnandnisnsuiuiuiosas
1.76 sosounsdadon Tuusazsouvesnisamaaniinandnandudosar 105-130 Wewssufieuiu
fiugnandnaisans 5 (989 Alandusels) wazdosay 118-146 elSoudisuiviusnandaunsanssd 1
(879 Alansusials) uena1Nil NP99201(RRS) é’aiﬁmawﬁmLﬂﬁ&ﬂﬂﬂﬁ@ﬂi@ﬂﬂﬁﬁﬂlﬁ@ﬂ 1,094 Alansumals
49131 NP99202(RRS) ﬁiﬁmawﬁmLaé"smmqmaumiﬁmﬁaﬂ 1,043 Alansumsls NP99201(RRS) Tuseu
nsAnden Csuag C; é’]’mLﬁuﬂszmmﬁﬁﬁﬂsmwﬁlumﬂﬁmamﬁmqq annsatlulduselewdla fe THdu
stusuanda dwsunmsduaialufuiidvmng

Usguns NP99202(RRS) Tu Co G G GGG Cohhpy G Tvinanan 854 1,081 1,041 1,045
1,006 942 1,161 uaw 1,217 Alansusols audiv Tnonandn wiolldnsuiintudovas 3.02 doseu
nsdaden luudazseuvesnsdnidentvnandndnfudesay 105-130 WewSsuifieufuiugnaila
530 5 (989 Alanfudield) wazdosay 97-138 ileFouiiisuiuiusnanlaunsanssa 1 (879 Alandy
mols) (Figure. 1.1.1)
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NP99201 NP99202 NP99201 NPSSZOZ NP99201 NP99202 NP99201 NP99202 NP99201 NPSSZOZ NP99201 NPSSZOZ NPSSZOI NPSSZOZ NP99201 NP99202 SW5

Figure 1.1.1 Mean grain yield per cycle of 2 improved maize populations, NP99201(RRS) Co to C;
and NP99202(RRS) Cy to C; at NSFCRC in the 2021 dry season.

IMNNANINAFBUALTIOULNTHAN IASNITNANHUUNUAUNLATENINNGY (factorial cross) U84
Usg¥1n5 NP99201(RRS) Co-C7 e NP99202(RRS) Co-C7 WU NP99201(RRS)C; HANTIOULAITHNAY
ylufinngs (GCA) Ao 121.569 wansfsUszvanssoudaidonmnzdmiumsiaunduiuguamds
dmfunuriginuasnsluouian dauguansznIng NP99201(RRS)Cs waz NPI9202(RRS)C, 741N
AuTTOUENIHANLANIZ S (SCA) Ap 162,150 Mafumeitusuidinuildannussanavsansd awisa

danlyimunduaeiudnewdlunisasiaiuggnuauilinanings aoly (Table 1.1.3)

Table 1.1.3 Estimates of general combining ability (GCA) and specific combining ability (SCA)

effects for grain yield of 2 maize populations, NP99201(RRS) C, to C; and

NP99202(RRS) Cy to Cr

Population NP9202(RRS)
Co Cy C Cs Ca Cs Ce Cr GCA
Co -33.810 | -68.036 | -48.120 16.427 | 70.879 10.490 42.849 9.322 -59.119*
Cy 88.460 | -93.253 | -8.298 5.769 90.561 24,993 -112.330 4.098 -16.824
Z) C 45873 | 19.907 127916 | 49.599 | -51.393 -102.320 | -55.032 -34.551 | -7.906
§ Cs -2.237 63.051 -115.103 | -82.178 | 20.811 83.810 3.542 28.304 2.106
§ Cq 12.380 | 46.095 53.639 46.077 | -29.501 29.493 -142.975* | -15.208 | 37.036
% Cs -94.379 | -31.164 | -13.853 -28.759 | 39.606 52.768 53.641 22.140 -40.218
Ce -33.944 | -36.929 | -41.588 -71.693 | 31.494 -60.734 162.150* | 51.244 -36.644
Cy 17.655 | 100.330 | 45.407 64.757 | -172.456 | -38.500 48.155 -65.349 | 121.569**
GCA | 8.222 22953 | -9.027 -8.365 | -55.100* | -39.305 | 0.822 79.799*
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NSWAILNENEWNUGUA

MnMIUFulTsUszansiminadssdaforgenuuumuisuady veaUssuins NP99201(RRS)
uaz NP99202(RRS) sifiumsnausl 2549 — 2564 uaﬂmﬂ‘d%‘uﬂqqmamé‘miﬁﬁm%u’[,uLwiaziausuaami
AadenmelundazUsznnsiond Sulmaianaoiudiloainaoiuuinnudazssnnslundas
seuvnsnsdniden dmdunmsiannaeiug lnemnhmssaudieaiieaiisaeiusud andnlnaae
fusnaumLesdafivilsiidnidonannyszning NP99201(RRS) uaz NP99202(RRS) Tuusiazseunisdaiden
wagiaudeiesaulddnlnaaefuus uazaeiusnaudiesiasingg dagiu danefuguifiunns
dndonuarldifunowsiiugdnlnadssdnignuaululasamsuugaius anUssenat 2 Tuseunis
Aadeniiusi (Co) wagseumsAnidendl 1 (Cy) $1uru 52 anesiug Tagldanuszains NP99201(RRS)C,
way NP99201(RRS)C; 31u3U 8 hay 12 a1u9ug aua1au Laainuseying NP99202(RRS)C, way
NP99202(RRS)C; 9117 15 wae 17 aewug a1uaau LLazé’aﬁawaﬁuia&J3zwdwqmiﬂ’muﬂuﬁﬁgumau
mMsfndon MIUszidiu wagmsHaNFLestIRneg N1 300 aewug (Table 1.1.4) Fsaneuguit/anemus
wianil dmsuldlulasainisuiuugeiugdnlnadedng weldifuuasiusnssuuasianiugdnlng
Aoedn fgnuansaly

Table 1.1.4 Number of Inbred/lines from each cycle of improved populations NP99201(RRS) and

NP99202(RRS)
number of
Improved .
sopulations InI?red/ Inbred/lines
lines
NP99201(RRS)
NP99201(RRS)Co 8 Inbred: Nei512016 Nei512017 Nei512018 Nei512019
Nei512020 Nei512021 Nei512022 Nei512023
NP99201(RRS)C; 12 Inbred: Nei532018 Nei532019 Nei532020 Nei532021 Nei532022
Nei532023 Nei532024 Nei532025 Nei532026 Nei532027
Nei532028 Nei542001
NP99201(RRS)C, 15 S7line
NP99201(RRS)Cs 6 Srline
NP99201(RRS)Cq a7 Se line
NP99201(RRS)Cs 38 Ssline
NP99201(RRS) Cs 52 Sz line
NP99202(RRS)
NP99202(RRS)Co 15 Inbred: Nei512004 Nei512005 Nei512006 Nei512007

Nei512008 Nei512009 Nei512010 Nei512011
Nei512024 Nei512025 Nei512026 Nei512027 Nei512028
Nei512029 Nei512030

NP99202(RRS)C; 17 Inbred: Nei532001 Nei532002 Nei532003 Nei532004
Nei532005 Nei532006 Nei532007 Nei532008 Nei532009
Nei532010 Nei532011 Nei532012 Nei532013 Nei532014
Nei532015 Nei532016 Nei532017

NP99202(RRS)C. 4 Srline
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number of
Improved .
. Inbred/ Inbred/lines
populations _

lines
NP99202(RRS)C3 6 S7line
NP99202(RRS)C4 a1 Se line
NP99202(RRS)Cs 42 Sz line
NP99202(RRS)Cs 52 Szline
Total 355

1.2 M3USUUTINUTIMINALREITNIaNHENDI MBI AN DHANANFINAZNULES

2559-2560 9nwanIsA ey 6 U ddmlnadssdn fgnanoigerdignisussdiudnenin
NORERTIIT AU 300 Wug wararewusud 190 aneus (Table 1.2.1) wudn Wuggnuaueiys
NSX152067 fidnanmenunuuds Inglvinandsluanwainiilussezoannen 778 Alanfusels (nde
nuasUssiiuaramunds 4 was Tl 2560 2561 2562 way 2564) luaniwmsliasiawe 1379
Alansusiols ffuiuudege 140 fiefiudgapdonananilonsevunds 44 % uonanilstusgnuay
01981 Tiriunmsdmdendnlnadeadn fgnuauiugiusiuan 39 Wug Wisdosiausgnuaudy
NSX172001-NSX172039 %ﬂﬁuﬁ‘aﬂwfmmdwﬁmumiﬂs%ﬁuﬁ’ﬂamwmaaﬁuﬁuavmmmua”ﬁ Jonu
wuﬁaﬂmamLmumumﬂmamamm fidnuarmannnuash taznuuds deazgniddsufiudnenin
maawuﬁimmawaﬂwmwzrmﬁuu pudunounsuiulgsiugdadnnsuiisudesdu nns
L‘Usaumwmmsgmmuﬂﬁsmmsm‘lumaaau wazn1sUseudisululsinunsns muddu Tneanauny
Aiiunisluseningd 2565-2567

uanani IiWamndninadssdafaeiusuionnen 27 aewug Tédedosiameiuguiu
Nei602001 - Nei602027 &sanewiuguiimanididneninlunisnumuuds Snuagmensinuasi waed
aussouzmINaNgs deagldiluldusslovilulassmauiuuseiudninadesdn el

Table 1.2.1 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™) Yield loss (%) Drought Index

Water stress Well-watered (DI)

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 1560 21 72 46 052 146 1
2018; 40 inbreds 0 307 103 204 915 528 50 100 91 0.00 092 0.59

2019; 50 hybrids 285 837 611 1,130 1,379 1,256 34 76 51 0.49 136 1

2020; 40 hybrids - - - 1,240 1,613 1,403 - - - - - -
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Year/material Yield (kg rai ") Yield loss (%) Drought Index

Water stress Well-watered )

Min Max Mean Min Max Mean Min Max Mean Min Max Mean
2020; 50 inbreds - - - 73 6384 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

1.3 msnfSeuiiisuiasiuiugdninatesdndgnuasange

9 2559 fdnlwadssdnignuaufisu S 8 stus Wnandmadelndifsstuiuuasassd 3
(1,324 Alanfusiels) Andusesar 100-105 lAun NSX152046, NSX152060, NSX152097, NSX052014,
NSX152057, NSX152067, NSX152055 wag NSX102005 (Table 1.3.1) uagdiuau 8 wus 1ut 2560 Alvina
nanaaoAadudovay 100-106 YDINUE MTIVABUUATAITIA 3 (938 Alansusiols) laun NSX152058,
NSX152045, NSX052014, NSX152056, NSX152065, NSX152008, NSX152088 ey NSX102026 ?’T'awuuﬁ:
wienil uonanliandngauda SediandusyAviinsadu (o) llupnssain 10 uasdadsuuuniduiin
sadu (5°d) s ladumndinaann 0 daduiugaitiatiosnmas (Table 1.3.2)

Table 1.3.1 Mean grain yield (kg rai™) and stability parameter (b, S’d) of preliminary trial: promising

hybrid maize (late maturity) across 3 locations, 2016 R

Varieties Grain Yield b sd
NSW PBN LOB  Mean Relative to NS3 (%)
CP 888 New (commercial) 1,554 1,159 1,505 1,406 106 1.22  18963.6
NSX 152046 1,513 1,235 1,439 1,396 105 0.75 1387.4
NSX 152060 1,405 1,369 1,390 1,388 105 0.08 325.4
NSX 152097 1,442 1,217 1,497 1,385 105 0.93 1242.5
NSX 052014 1,340 1,181 1,562 1,361 103 1.17 4970.1
NSX 152057 1,459 1,044 1,561 1,355 102 1.71 4189.4
NSX 152067 1,323 1,205 1,519 1,349 102 096  4705.6
NSX 152055 1,355 1,149 1,490 1,331 101 1.09 140.0
NSX 102005 1,415 1,058 1,500 1,324 100 1.47 32615
NSX 152047 1,191 1,184 1,576 1,317 99 1.11  39434.2*
NSX 152006 1,485 1,090 1,371 1,315 99 1.03  29436.0*
NSX 152066 1,369 1,125 1,445 1,313 99 1.05 882.6
NSX 152089 1,281 1,085 1,512 1,293 98 1.32 4183.3
NSX 152070 1,251 1,161 1,454 1,289 97 0.88 6431.1
NSX 152011 1,181 1,108 1,527 1,272 96 1.22 25446.4*%
NSX 152078 1,146 1,293 1,367 1,269 96 0.12 24610.8*
NSX 042022 1,345 1,054 1,374 1,258 95 1.08 4561.3
NSX 152022 1,211 1,089 1,446 1,249 94 1.08 7704.9
NSX 152080 1,213 1,113 1,368 1,231 93 0.78 2740.4

NSX 152096 1,091 1,180 1,385 1,219 92 052 31839.6*
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Varieties Grain Yield b sd
NSW PBN LOB  Mean Relative to NS3 (%)

NSX 152095 1,210 1,053 1,387 1,217 92 1.04 2267.9
NSX 152086 1,213 1,038 1,325 1,192 90 0.92 75.0
NSX 152093 1,252 935 1,373 1,187 90 1.43 728.8
NSX 152092 1,229 853 1,461 1,181 89 1.95% 198.8
NSX 152041 1,119 1,087 1,270 1,159 88 0.54 4841.1
NSX 152035 1,243 859 1,357 1,153 87 1.64 2467.3
NSX 152040 1,324 863 1,267 1,151 87 1.42  25798.7*
NSX 152030 1,325 1,108 913 1,115 84 -0.42 76320.2
NSX 152094 1,143 880 1,184 1,069 81 1.02 2844.6
NS 3 (Check) 1,353 1,171 1,446 1,324 100 0.89 10.6
Mean 1,299 1,098 1,409 1,269 96 - -
C.V.(%) 7.00 12.92 11.54  10.65 - - -
LSD(0.05) 149 232 266 126 - - -

Remark :
NSW = Nakhon Sawan Field Crops Research Center
PBN = Phetchabun Agricultural Research and Development Center

LOB = Lop Buri Seed Research and Development Center

Table 1.3.2 Mean grain yield (kg rai™") and stability parameter (b, S?d) of preliminary trial: promising

hybrid maize (late maturity) across 3 locations, 2017 R

Varieties Grain Yield b s°d
NSW PBN LOB Mean Relative to NS3 (%)

CP 888 New (commercial) 1,665 870 473 1003 107 1.08  17623.6
NSX 152058 1,506 836 649 997 106 0.81 393.4
NSX 152045 1,629 795 545 990 106 1.02 1255.8
NSX 052014 1,516 760 606 961 102 0.88 173.6
NSX 152056 1,523 799 559 960 102 0.90 2033.1
NSX 152065 1,526 743 585 952 101 0.91 212.7
NSX 152008 1,334 916 603 951 101 0.64  18179.1
NSX 152088 1,536 809 475 940 100 097  10667.8
NSX 152026 1,612 692 501 935 100 1.07 190.2
NSX 152013 1,700 629 450 926 99 1.22 1857.0
NSX 152018 1,540 788 450 926 99 1.00  10438.3
NSX 152015 1,585 649 519 918 98 1.05 2932.1
NSX 152034 1,530 605 603 913 97 095 17528.1
NSX 152031 1,539 609 558 902 96 099  10517.4
NSX 152100 1,485 697 514 899 96 0.93** 0.2
NSX 152099 1,507 631 543 894 95 0.96 5137.3
NSX 152027 1,424 816 436 892 95 0.88  22251.2*

NSX 152029 1,540 717 405 887 95 1.05 5729.7
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Varieties Grain Yield b sd
NSW PBN LOB  Mean Relative to NS3 (%)

NSX 152043 1,666 565 418 883 94 1.23 4540.5
NSX 152025 1,638 594 397 876 93 1.20 782.0
NSX 152090 1,411 669 544 875 93 0.84 854.9
NSX 152103 1,574 513 458 848 90 1.12 14157.7
NSX 152091 1,603 560 356 839 89 1.21 550.1
NSX 152036 1,426 666 400 830 89 0.96 3147.8
NSX 152004 1,539 505 435 826 88 1.11 11178.8
NSX 152016 1,575 526 367 823 88 1.18 2744.4
NSX 042022 1,365 595 504 821 88 0.85 2969.2
NSX 152012 1,479 559 372 803 86 1.07 265.1
NSX 152042 1,480 550 218 769 82 1.14 1245.1
NS 3 (Check) 1,437 804 575 938 100 0.80 2639.7
Mean 1,530 682 486 899 96 - -
C.V.(%) 4.58 25.92 23.74 - - -
LSD(0.05) 114 ns 189 - - -

Remark :
NSW = Nakhon Sawan Field Crops Research Center
PBN = Phetchabun Agricultural Research and Development Center

LOB = Lop Buri Seed Research and Development Center

1.4 nsfSeuiisuanasgiunugdninadesdadannasange

T 2560 fmlnadssdn fgnuauiugioy 4 Wug fe NSX152097 NSX152067 NSX112019 wae
NSX112013 Tinandnu1nndn (p< 0.05) Mugns19dauUATaIssA 3 (1,082 Alansusiels) Inelinandn
W@y 1,301 1,297 1,229 uay 1,218 Alanfusiels arud1dv snnitdsduesay 20 20 14 uay 13
padu Betusimaniiuenainlvinandngauds SeenduuszAvsinsatu (b) lunandneann 1.0 uaedien
Wesuuandudingadu (5°d) i liumnsisan 0 Saluiugatiaiosnimgs (Table 1.4.1)

9 2561 fi12lnAld sedniqnuanenge1aius fau 7 Wus Ao NSX152002 NSX152013
NSX152045 NSX152069 NSX152032 NSX152016 Wwag NSX152065 lsfuandnainnin (p< 0.05) us
ASIIEOULATANSIA 3 (1,088 Alandurols) Tnelnandnady 1,259 1,223 1,204 1,187 1,175 1,174
waz 1,173 Alanfusols auddu winndrdmdudesas 8-21 uenainil NSX152002 NSX152013
NSX152069uay NSX152065 dniduiusiiefiosnimgs Uiumlddluumasgn (Table 1.4.2)
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Table 1.4.1 Mean grain yield (kg rai*) and stability parameter (b, S°d) of standard trial: promising

hybrid maize (late maturity) across 4 locations, 2017 R

Grain Yield
Varieties Relative toNS3 b s°d
NSW  PBN  NRM LOI  Mean
(%)
NSX 152097 1,434 738 1,636 1,397 1,301 120 1.55 17257.7
NSX 152067 1,373 920 1,565 1,330 1,297 120 1.10 4094.0
NSX 112019 1,193 952 1,405 1,364 1,229 114 0.70 20543.1
NSX 112013 1,349 864 1,490 1,169 1,218 113 1.12 2533
NSX 152066 1,323 824 1383 1,260 1,197 111 1.00 9617.7
NSX 152070 1,293 807 1,463 1,225 1,197 111 1.14 3633.4
NSX 112011 1,317 883 1,410 1,135 1,186 110 0.96 866.3
NSX 112026 1,279 865 1,324 1266 1,184 109 0.81 10832.3
NSX 152096 1,199 974 1,322 1,227 1,181 109 0.58 3520.9
NSX 112006 1,285 809 1,373 1,227 1,174 108 1.00 7136.9
CP 888 New (commercial) 1,190 870 1,658 932 1,163 107 1.31  41764.8*
NSX 112015 1,101 767 1,418 1,327 1,153 107 1.01 37115.5%
NSX 112014 1,291 744 1,423 1,106 1,141 105 1.22 933.3
NSX 152095 1,163 924 1,490 946 1,131 105 0.95 24008.6
NSX 042022 1,143 831 1,280 1,148 1,100 102 0.76 4153.9
NSX 112017 1,253 754 1,405 981 1,098 101 1.18 3504.7
NSX 112029 1,203 788 1,291 1,093 1,094 101 0.90 1534.0
NSX 152086 1,022 737 1,299 1,207 1,066 99 0.87 25682.1
NSX 102003 1,130 892 « 1,339 882 1,061 98 0.79 17097.3
NSX 152022 1,262 684 1,281 992 1,055 97 1.13 6486.2
NSX 112010 1,180 . 645 « 1,268 1,088 1,045 97 1.11 7094.1
NSX 152093 1,004 677 1,334 1,143 1,040 96 1.04 21408.1
NSX 152011 1,306 762 1,301 722 1,023 95 1.10  51533.4**
S 6248 (commercial) 1,328 823 1,274 431 964 89 1.03  172835.2**
NSX 152092 1,154 612 1,095 617 870 80 1.01  41541.0*
NS3 (check) 1,084 935 1310 998 1,082 100 0.62 7225.5
Mean 1,225 811 1,378 1,085 1,125 104 - -
CV.(%) 1435 1894 748 17.66 14.18 - - -
LSD(0.05) ns ns 169 314 128 - - -
Remark :
NSW = Nakhon Sawan Field Crops Research Center
LOI = Loei Agricultural Research and Development Center
PBN = Petchabun Agricultural Research and Development Center
NRM = Nakhon Ratchasima Agricultural Research and Development Center
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Table 1.4.2 Mean grain yield (kg rai”!) and stability parameter (b, S°d) of standard trial: promising

hybrid maize (late maturity) across 6 locations, 2018 R

Grain Yield
Varieties Relative to NS3 b s
NSW1 NSw2 PBN LOB NRM  LOI Mean (%)
S 6248(commercial) 1,473 1,452 936 1,281 1,687 1,045 1,313 121 1.10 7273.4
NSX 152002 1,307 1,238 945 1,247 1,745 1,071 1,259 116 1.07 5859.9
NSX 152013 1,424 1,219 987 1,219 1,563 928 1,223 112 0.97 2925.8
NSX 152045 1,345 1,102 1,105 1,209 1,659 803 1,204 111 1.06  15997.8*
CP 888 New
(commercial) 892 1,245 1,003 1,172 1,701 1,209 1,204 111 0.68 61316.2**
NSX 152069 1,336 1,076 1,048 1,142 1555 966 1,187 109 0.83 7592.6
NSX 152032 1,152 1,177 1,109 1,303 1,482 830 1,175 108 0.74  16172.8*
NSX 152016 1,404 1,266 695 1,283 1,518 876 1,174 108 1.21  15506.6*
NSX 152065 1,343 1,094 769 1,321 1,564 946 1,173 108 1.11 11353.5
NSX 152060 1,383 1,288 679 1,214 1515 926 1,167 107 1.17  16274.2%
NSX 042022 1,232 1,141 965 1,194 1,498 939 1,162 107 0.82* 715.6
NSX 152085 1,346 1,176 732 1,154 1,686 861 1,159 107 1.37*  2489.8
NSX 152027 1,357 1,181 928 1,247 1,439 775 1,155 106 0.97 9502.4
NSX 152025 1,351 1,124 902 1,121 1,582 816 1,149 106 1.13 3240.4
NSX 152026 1,217 1,236 927 1,052 1,516 919 1,145 105 0.88 4976.8
NSX 152058 1,274 1,197 798 1,130 1,512 917 1,138 105 1.02 2642.8
NSX 152043 1,336 1,053 895 1,176 1,539 827 1,138 105 1.06 4651.6
NSX 152009 1,229 1,205 842 1,174 1,400 922 1,129 104 0.82 3018.0
NSX 152083 1,154 1,285 804 1,084 1,540 898 1,128 104 1.02 9301.9
NSX 152091 1,268 1,053 795 1,098 1,502 932 1,108 102 0.98 4457.1
NSX 152055 1,250 1,024 820 1,225 1,531 749 1,100 101 1.15 5724.5
NSX 152018 1,169 1,139 882 1,026 1,458 876 1,092 100 0.86 24553
NSX 152041 1,123 1,022 872 1,229 1,504 728 1,080 99 1.05 9859.6
NSX 152056 1,282 1,064 946 1,054 1513 580 1,073 99 1.17  18678.8**
NSX 152102 1,210 1,084 697 994 1,420 721 1,021 94 1.12 2413.4
NS3(Check) 1,091 1,173 920 1,026 1,378 940 1,088 100 0.64*  4596.0
Mean 1,267 1,166 835 1,168 1,539 835 1,152 106 - -
CV(%) 7.78 10.63 2082 7.07 6.86 16.08 11.05 - - -
LSD(0.05) 162 203 ns 135 173.0 233 83 - - -
Remark :
NSW = Nakhon Sawan Field Crops Research Center
LOI = Loei Agricultural Research and Development Center
PBN = Petchabun Agricultural Research and Development Center
NRM = Nakhon Ratchasima Agricultural Research and Development Center

LOB = Lopburi Seed Research and Development Center
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1.5 maSeuiiisuluiasiunugdnlnaiesdndgnuauengen?

9 2561 417 lnald pednigauauiusfiau NSX152070 NSX152097 NSX102005 56248 uas
NSX152067 Iiinandngeniniusunsanssd 3 (1,058 Alansusield) egnafideddny Tuswaudnniug
gnLIu 56248 uanANlinandnguad Suliatiosaimnislvinandnd (Table 1.5.1) Tud 2562 413lwa
Aesdnignuan 15 wus Winandngeniniugunsaissd 3 (890 Alansusiold) oghaditeddny léun fus
CP888New NSX152013 NSX152002 NSX152016 NSX152097 NSX152065 NSX152066 NSX152011
NSX152057 NSX152070 NSX152006 NSX152055 NSX152045 NSX152025 iag NSX152032 Wuﬁ:mmf':
8nvIu NSX152055 wenantvinandngawad Sailiadiosninnislinandng (Table 1.5.2) 31nn15vaaes
faund 2561-2562 anunsadaidentnlnaid adndanuanenge1aus NSX152070 NSX152097
NSX102005 NSX152067 NSX152013 NSX152002 NSX152016 wag NSX152097

Table 1.5.1 Mean grain yield (kg rai*) and stability parameter (b, S’d) of regional trial: promising

hybrid maize (late maturity) across 7 locations, 2018 R

Grain Yield
Varieties Relative to b s
NSW LOB NRM LOI SKT PCB PBN Mean NS3 (%)
NSX152070 1381 1068 1593 819 1107 1490 717 1243 117 1.21 4402.1
NSX152097 1365 1061 1717 ey 1100 1400 976 1232 116 1.32 15915.1
NSX102005 1368 1025 1528 921 1149 1383 917 1229 116 0.94 5394.2
56248
(commercial) 1486 1070 1549 657 1282 1284 900 1221 115 1.23 24070.6%*
NSX152067 1328 1021 1482 694 1179 1335 1004 1173 111 1.15 5149.2
NSX112026 1253 900 1388 839 1102 1327 779 1135 107 0.93 3524.6
NSX102003 1203 988 1434 716 1079 1339 789 1127 106 1.07 1904.2
NSX112011 1027 907 1360 852 1099 1459 815 1117 106 0.91 15284.3
NSX152096 1053 977 1270 886 1080 1400 779 1111 105 0.72 8450.6
CP888New
(commercial) 751 958 1611 731 1087 1514 1059 1109 105 1.20 75755.0%*
NSX152095 1065 919 1471 739 971 1380 620 1091 103 1.11 11745.2
NSX152092 1267 942 1387 691 1085 1127 920 1083 102 0.94 12590.5
NSX112013 1283 930 943 861 975 1435 720 1071 101 0.64 37592.6**
NSX042022 1148 950 1420 675 1066 1158 7 1070 101 0.97 9890.7
NSX112009 1191 870 1224 764 992 1282 628 1054 100 0.86 2151.6
NSX112006 1221 873 1377 452 1054 1192 577 1028 97 1.33 10377.0
NSX112014 1165 866 764 856 999 1403 686 1009 95 0.47 55346.8**
NSX112019 1151 815 908 564 1053 1309 722 967 91 0.91 28246.0%*
NSX112015 1210 861 900 263 859 1206 727 883 83 1.23 41378.8**
NS3 (Check) 1106 896 1246 757 1029 1314 806 1058 100 0.87 1403.0
Mean 1201 945 1329 724 1067 1337 796 1101 104 - -
C.V. (%) 11.00 10.01 16.27 19.51 9.51 9.87 23.89 12.90 - - -
LSD (0.05) 218 157 357 234 168 218 ns 93 - - -
Remark :

NSW = Nakhon Sawan Field Crops Research Center LOI = Loei Agricultural Research and Development Center



LOB = Lopburi Seed Research and Development Center PCB

PBN = Petchabun Agricultural Research and NRM
Development Center

SKT = Sukhothai Agricultural Research and Development Center
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Prachinburi Agricultural Research and Development

Center

Nakhon Ratchasima Agricultural Research and

Development Center

Table 1.5.2 Mean grain yield (kg rai) and stability parameter (b, S*d) of regional trial: promising

hybrid maize (late maturity) across 7 locations, 2019 R

Grain Yield
Varieties 52
NSW  PBN LOB  NRM  LOI SKT PCB  Mean Relative to NS3 (%)
CP 888 New
(commercial) 1780 987 1397 1376 580 983 952 1151 129 1.25 12140.7
NSX152013 1598 959 1161 1345 712 999 1097 1124 126 0.92  4063.1
NSX152002 1618 971 1314 1342 615 780 1127 1109 125 112 71285
NSX152016 1748 1074 1059 1331 626 898 952 1098 123 1.14  9806.6
NSX152097 1562 846 1267 1422 543 860 1103 1086 122 1.15  9307.9
NSX152065 1541 1096 1119 1321 529 805 988 1057 119 1.08 31783
NSX152066 1575 986 940 1277 662 862 1018 1046 118 0.94  9304.2
NSX152011 1405 1024 1223 1118 670 763 1103 1044 117 0.78  11053.7
NSX152057 1465 1079 1005 1420 563 841 898 1039 117 1.01 98836
NSX152070 1585 1119 974 1221 559 726 1036 1031 116 1.04  13957.0
NSX152006 1382 1095 1087 1144 594 866 982 1021 115 0.78  5467.1
NSX152055 1322 834 1279 1369 616 689 1012 1017 114 0.94 19477.0%
NSX152045 1400 829 1097 1349 534 879 982 1010 113 0.97  6500.8
NSX152025 1516 882 1070 1284 564 775 874 995 112 1.05 17552
NSX152032 1347 865 989 1323 531 891 886 976 110 0.90 70774
NSX152009 1415 1010 1096 1024 501 746 952 964 108 0.89  10070.2
NSX042022 1437 900 1174 1136 484 802 681 945 106 1.01 142455
NSX152022 1451 816 917 1368 474 670 831 932 105 1.14  7998.1
NSX152086 1270 913 928 1310 503 688 819 919 103 092  8203.9
NS3 (Check) 1326 779 1046 1097 416 687 880 890 100 097 25763
Mean 1487 953 1107 1279 564 811 959 1023 115 - -
CV. (%) 7.02 1816 1796 7.85 1417 1823 1383 13.64 - - -
LSD (0.05) 172 ns ns 166 132 ns 219 85 - - -
Remark :
NSW = Nakhon Sawan Field Crops Research Center LOB = Lopburi Seed Research and Development Center
LOI = Loei Agricultural Research and Development PCB = Prachinburi Agricultural Research and
Center Development Center
PBN = Petchabun Agricultural Research and NRM = Nakhon Ratchasima Agricultural Research and
Development Center Development Center
SKT = Sukhothai Agricultural Research and Development Center
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1.6 MmaSeuiiisululiinensnswugdnlnaitesdnignuauegen?

9 2562 fmInadesdarianuausiuu 2 s T ug NSX112009 uay NSX112010 Wnasdn
\ady 1,023 uay 991 Alanduseldnuadiu gendnfugnadeuunsanssd 3 (876 Alandusiols) fovay
13-17 (Table 1.6.1)

3 2563 i vilwadesderignuausiuan 6 Wus ldun fWug CP88S New NSX152067 NSX152025
NSX152065 NSX152013 wag NSX152018 Tnandniade 1,335 1,270 1,206 1,205 1,200 uag 1,192
Alansusialsnuddu gandmiugnsivaeuunsassa 3 (1,111 Alansusials) Sevay 7-20 (Table 1.6.2)

3 2564 Wusdnlnadsedaudasiug Wnandaliuananeiunaadd tnednandmadoszming
1,161 - 1,277 Alanfusials (Table 1.6.3)

dlefinsndaudd 2562-2564 ansnsadadeniuddrilnadesdaignuanengeniusiiu dlina
NARgeNIuSITIABULATANTIA 3 uasiiiadiosnmaandnvesiusia anusausuiuaslinandngslu
VALENINWINABYN 10U 7 WS toun NSX112009 NSX112010 NSX152067 NSX152025 NSX152065
NSX152013 ugay NSX152018

Table 1.6.1 Mean grain yield (kg rai*) and stability parameter (b, S’d) of Farm trial: promising

hybrid maize (late maturity) across 9 environments, 2019 R

Grain yield

Variety Relative b s%d
NSW1  NSw2 PBN LOB NRM LOI SKT PCB CMI Mean  to NS3
(%)

NSX102005 1,366 402 1,085 941 1,395 887 812 1,429 1,102 1,047 119 096  0.11%
NSX112009 1,343 333 1,150 876 1,470 887 910 1,318 919 1,023 117 1.03 0.03
NSX112010 1,326 324 1,077 918 1,343 846 866 1,370 847 991 113 0.99 0.06
NSX112012 1,351 296 897 910 1,530 850 1,044 1,315 752 994 113 1.06  0.13**
NSX112013 1,332 306 1,260 696 1,374 847 989 1,296 822 991 113 1.05  0.09%
NSX112017 1,382 420 1,297 1,135 1344 778 1,001 1,308 797 1,051 120 093 0.13**

NSX112019 1,302 374 1,236 1,032 1,386 794 855 1,222 1,260 1,051 120 0.88 0.16**
CP888 New

1,632 313 1,171 713 1,667 858 954 1,435 928 1,075 123 1.32*  0.10%
(commercial)

NSX042022 1,351 417 1,121 882 1,240 869 978 1,122 947 992 113 0.79*  0.07

NS3 (Check) 1,245 358 1,087 596 1,349 688 788 1,150 621 876 100 099 0.11*

Mean 1,363 354 1,138 870 1,410 830 920 1,297 899 1,009 115 - -

CV (%) 695 1486 748 1595 501 1249 1875 636 1294 10.65 - - -

LSD (0.05) 163 ns 146 238 121 ns ns 139 200 58 - - -

Remark :

NSW1 = Nakhon Sawan 1 NSW2 = Nakhon Sawan 2 PBN = Petchabun LOB = Lopburi NRM = Nakhon Ratchasima

LOI = Loei SKT = Sukhothai PCB = Prachinburi CMI = Chiangmai
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Table 1.6.2 Mean grain yield (kg rai') and stability parameter (b, S’d) of Farm trial: promising

hybrid maize (late maturity) across 10 environments, 2020 R

Grain yield
Variety Relative b S
NSW1 NSwW2  PBN LOB NRM LOI SKT PCB CMI PSL Mean  to NS3
(%)
NSX152013 1,353 1,372 843 822 1,164 1,182 1,443 1,566 745 1,512 1,200 108 1.23 0.12
NSX152016 1,216 1,389 1,127 781 1,071 1,234 1,384 1,388 829 1,451 1,187 107 0.83 0.19*
NSX152018 1,322 1,377 820 1,003 1,139 1,309 1,384 1,278 932 1,352 1,192 107 0.81 0.11
NSX152025 1,239 1,460 890 910 1,301 1,185 1,480 1,371 959 1,260 1,206 109 0.83 0.14
NSX152065 1,232 1,418 647 1,089 1,253 1,123 1,441 1,389 852 1,604 1,205 108 1.18 0.11
NSX152067 1,332 1,361 874 968 1,258 1,159 1,572 1,480 1,047 1,647 1,270 114 1.05 0.10
NSX152070 1,256 1,286 875 1,242 1,251 1,089 1,482 1,358 741 1,503 1,208 109 0.94 0.15%
NSX152097 1,201 1,267 737 1,054 1,054 1,036 1,484 1,418 842 1,410 1,150 104 1.02 0.10
CP888 New
(commercial) 1,373 1,583 964 1,106 1,280 1,246 1,585 1,611 - 848 1,754 1,335 120 1.24 0.09
NS3(Check) 1253 1,145 545 1069 1,124 1,121 1349 1168 948 1386 1,111 100 087 0.18"
Mean 1,278 1,366 832 1,004 1,190 1,168 1,460 1,403 874 1,488 1,206 109 - -
CV (%) 4.25 9.65 20.79 895 894 1239 474 1293 1655 9.07 10.72 - - -
LSD (0.05) 93 226 297 154 ns ns 119 ns ns 231 66 - - -
Remark :
NSW1 = Nakhon Sawan 1 NSW2 = Nakhon Sawan 2 =~ PBN = Petchabun LOB = Lopburi NRM = Nakhon Ratchasima
LOI = Loei SKT = Sukhothai PCB = Prachinburi CMI = Chiangmai PSL = Phitsanulok
Table 1.6.3 Mean grain yield (kg rai') and stability parameter (b, S’d) of Farm trial: promising
hybrid maize (late maturity) across 9 environments, 2021 R

Grain yield b S

Variety Relative
NSW1 NSW2  PBN NRM LOI SKT PCB CMI PSL Mean  to NS3
(%)

NSX152011 1,196 1,349 1,320 1,337 520 1,193 1,376 1,937 949 1,242 107 123 0.17*
NSX152025 832 1,326 1,390 1,239 653 1,336 1,260 1,750 1,172 1,218 105 1.07 0.11
NSX152045 1,046 1,425 1,302 1,409 625 1,414 1,251 1,790 1,102 1,263 109 1.11 0.06
NSX152060 1,028 1,362 1,334 1,253 552 1,378 1,242 1,867 1,109 1,236 106 1.20*  0.06
NSX152066 1,111 1,301 1,319 1,332 642 1,293 1,169 1,742 1,307 1,246 107 0.97 0.09
NSX152067 1,164 1,385 1,319 1,451 574 1,300 1,220 1,539 1,184 1,237 107 0.92 0.11
NSX152070 975 1,441 1,363 1,328 650 1,297 1,176 1,620 1,132 1,220 105 0.97 0.07
NSX112017 1,177 1,381 1,284 1,278 707 1,384 1,224 1,486 1,172 1,233 106 0.74*  0.08
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CP888 New

1,102 1,404 1,273 1513 735 1,408 1,242 1,400 1,417 1,277 110 0.69 0.17
(commercial)

NS3 (Check) 812 1,245 1,234 1,134 686 1,258 1,167 1,868 1,047 1,161 100 1.08 0.16

Mean 1,045 1,362 1,314 1,327 635 1,326 1,233 1,700 1,159 1,233 106 - -
CV (%) 4.58 5.27 6.69 1039 1166 7.01 1353 1193 1037 9.81 - - -
LSD (0.05) 82 ns ns ns 127 ns ns 348 206 ns - - -
Remark :

NSW1 = Nakhon Sawan 1 NSW2 = Nakhon Sawan 2 PBN = Petchabun NRM = Nakhon Ratchasima

LOI = Loei SKT = Sukhothai PCB = Prachinburi CMI = Chiangmai PSL = Phitsanulok
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Yield = Max-Yield Private sector mean Private Smes mean
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Figure 1.7.1 Grain yield (kg rai’) of of cooperation between public and private sectors hybrid
corn yield trial during 2016-2021
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Hoglugie 50-59 Tu avugeiuaglugie 160-228 WwuRuns uazAnugdinagluyie 101-133 wuRuns
(Table 1.8.2)

Table 1.8.1 Mean grain vield (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

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

64 selected lines 705 64 419 166 11 a4 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 0.00
Tak Fa 3 - - 190 - - 0 6 100 0.00
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 1436  54.98

LSD (0.05) 279 59 22

Table 1.8.2 Mean grain yield (kg rai’') and some agronomic traits of late topcross hybrid at NSFCRC,

2021 R
Days to flowering Height (cm) Shell Moist Yield Relative
Pedigree (days) (%) (%) (kg/rai)  to 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
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Days to flowering Height (cm) Shell Moist Yield Relative
Pedigree (days) (%) (%) (kg/rai)  to NS3
silk Tass Plant Ear (%)
maximum 56 61 241 148 88.79 26.92 1355 186
minimum 49 50 147 97 68.99 19.59 259 36
P4546 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 22.19 127 100
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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Abstracts

The maize breeding program for early maturity (95-100 days after planting) and drought
tolerant varieties has been conducted from 2016 to 2021. The objective was to breed 1-2 early
maturity hybrid maize varieties with high yielding and drought tolerance. The program of maize
breeding for drought tolerance consists of 2 tasks, 1) The early maturity hybrid maize
development for high yield and drought tolerance, several promising early maturity hybrids were
evaluated for drought tolerance, yielding ability, and agronomic traits over major maize growing areas
in Thailand. The results showed that NSX151008 was a promising drought tolerant early maturity
hybrid. An averaged grain yield of NSX151008 was 1,121 kg rai’* which was non significant difference
from Nakhon Sawan 5, an early maturity standard check variety. Under severe water stress for a
month, NSX151008 achieved an average grain yield of 616 kg rai’. Moreover, this maize breeding
program generated several high performance early maturity inbred and promising hybrid for
recommendation to maize farmers in the future. 2) Improvement of early maturity maize
population NSEYP1(RRS) and NSEYP2(RRS) by reciprocal recurrent selection method (RRS) was
aimed to improve two maize populations for use as a source of germplasm for the early maturity
breeding program. Two maize populations were improved simultaneously during 2016-2020. In
2021, Improved Cs - improved Cg from both populations were evaluated for grain yield. The results
showed that an average grain yield from Cs-Cs of NSEYP1(RRS) was 1,099 kg rai’ which was
significantly higher yields than NSEYP2(RRS) (980 kg rai™").and OPV NS1 (859 kg rai™). The increased
rate in grain yield per cycle of NSEYP1(RRS) was 6.81%. The cross of NSEYP1(RRS)C, and
NSEYP2(RRS)Cs showed high specific combining ability (SCA), suggesting that inbred lines which
developed from NSEYP1(RRS)C4 and NSEYP2(RRS)Cs should be utilized as parental inbred lines in
early hybrid combinations for high yield.
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Uszauauansa lae Hallauer (1978) TATIAnANUT oI LENITU UBNANISUTUAY vanedis e
- dl 1 % Y v a o U U % 6 dl 1 fa o & 1 6 v
wugnssuf ldarnsausuldlaiuidmivlasanisusulseiug Auruinaudideivlsunsaissa e
andumsiTesulaiudininadesdadifionuidwaziongiiuiisidunnegrssailios lngsuilodu
CIMMYT Uszinadin@ln sewinadl 2548-2550 Toe CIMMYT laaduayustudenugnssununas vinlily
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Jagdulasaniss AlweiugnssuaniausemaniunsussiliurandnuaraumuudLlowuianans
wnlglunisusudpansiuguils 3nsusulpasiuguintenldiuuinde nswaundu (backcross)
Iag Bauman (1977) lauugiiismsidenldiiugiasu (recurrent parent) asiuaeiugiiviudilaniig
wazdaussaurnsauilugawarInusanvae Wy AnudununelsawtaIuseila nsina s
o LY v sy v & o 4 & v ¢ wvaa o Aa A ! Yo o
dmsuaneiugnlddudily (donor parent) Adsiluaneiuguinilanwaugnnienienenlimisu Lasads
Liflenuduiusivaneiugwinensldnauivaneiiugusuusuiondngnuaudunsd

Tuusiazdlasansusulsaiuglaasiaiugininadednignaunlvinandaguazdongiuien
dunaneiug Wugiwalneufivzwennsliuninunsns sndudemegounnuaiunsatunishinandnly
ANNLINaouR 19 Nelliiasainnisnevansdlunisiinaninuestlnng nuauwsas g Y ueg fu
WUINITUUAZANINLIAGEY (Eberhart and Russel, 1966) 11u3deliilinguszasAveusuusaiugtnalng
desdndgnuaulvlanandnas Tanuvuuas Jorgufiuiesdu 95-100 Ju uazdidnwasninisinunsdus
a =< LY Y v v dgll PN ! 14 lel v ¢ vYa o % o
78 sadsaunsausudiivaninnsesluiuiunagninlnadesdniveddnelas dmsuwuzih
nensnsUgneell

521 U8UATN15Y

nsUfulssiusiminaissdn ignaaunundsongduiiiong et 95-100 fulsznoude ns

WﬁumﬂivmmmﬂwmLaaﬂamamammaau NSEYP1(RRS) thag NSEYP2(RRS) lagn1susuusausens
wuuMauIBuaRY (reciprocal recurrent selection) ilaLfuuvasiugnssulunsadiesiugdnlnaides
ol maWaunanetusud mMsusuuseninadesdn faneiuuieny dufiofiunananuasaunuuds
Tae38tufinUsedd nsussiliuuazAmdenaneiuguvivunds msnausiusifiead sgnuanseninsaeiug
WimAuANIUNTUTEuAAmMULES TdnvaEn1snsIneAsh uazausIaurAsHaNgs MIUsziliulas
AaLdeniuggnuaumunds msuszdudnanimnisiinandnuardnyuzmenisinunsiiddey siud
wafssninuagnsuuivesiugininadssdaideaninuindoudine fluanididouazaninlives
inwnsnsluiuiivgndilnaissdn fossamdlne dudnmaisuieudoy navieudisunnsgu
nsUSsuiteuluviosiiu wag mawSeudisululsinumans sudunounisusuussiusiin wedudoya
Tumsfiarsandmdeniugdnlnadedn fgnuau ergdufiduilmnzantussuunisugniteiiagsuses
ughazmewnsunnuasluowan

nstuiindaya egiueanivy 50 % angiusenaendiy 50 % Anugulasiln IuIUAUN-
a1 TUIUlnsioAu Nandn (grain yield) Aaudastoy TSI EIE, T

nsuszdiuanunuas UgndnlnaSeuiieuly 2 anmwindey Ao

1) anmiandeunisliiaduaue Taglviiwaussnusdsaiianeduniiiar 1 ads dausign
UDITTYLFNUANETTINGT

2) anmuds metiluszezeanaonuiu 1 iou Tnsliivadseniuednainauelussazusn
ufsszernousenaon 2 dUnii vgaliin wasilevdsmneannenld 2 dUasi Sslihderuissesan
WANNETTINEN
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v R v b4
Guiindayaluwuasaninuds
- 3M9IENI ey RBN INkATeEABNAIN (Anthesis Silking Interval, ASI) = Mg iusantuy

Y

50 % - @1gTuPBNABNFI 50 %

- Astinulad (Drought Index, DI) Iay Fischer et al. (1983)

o Handnveuiugluaninyinu « Handinadensnaaedluannlimhaiae
Handnveiugluanmliiainae Handnaden1snaaedluanInyIai

- wWesiudnsaadenanin (yield loss)

Handnvosiugluanmiihailane - nandnvosiugluanmyinu

WesiWwinsaadenandn = 100

HaKAnveiugluanmlviiaiaue

wnsaniiunis
2.1 msUfulgssrnstalnadssdniogdunuuuisussu
2559-2560 M3HAINUTEIINTTOUMIARIEENT 5 YsUsEINTTIINA NSEYP1(RRS)CHF, uaz
NSEYP2(RRS)C4F, Inenanialosduifidnvazmsnsinunita. Inaeiuguaudiestal 1 (Sy) vesus
axUsgrns wavanesiug S, Auaneiugnaaoudaudu Sibulk vesszrnsnsatudn wazussiduwa
WAAUaY S topcross S1uIU 200 e Tnsdgnnaaauluaninunddinisliirasdiae wavanin
udsszazoanmen Aadenateiug S, Winanan topcross gavisluanmliiashiane uazaniwud
F1U2U 40 aeWug/Usz1ns Winnausad (recombine) Liuuszwinsseudnidentu seunis
fnidendl 6
2561- 2562 MsWALszEINTTEUNMIAAEENT 6 vhanduieaiu T 2559-2560
2563 NERUSHUUNUAUNNATENINNAY (factorial cross) ¥8sUseNsU1Ilng NSEYPL(RRS)Cs-
Cs WA NSEYP2(RRS)C; - C, Lilevnapuanssnuznisuasilull 2564
2564 Usziiumuinminyesnsuiuussssensluseunisfnidensuduissounisdaden
anviny wavALTIOUENSHANTRIUTETINTIARS
fudunsiiguéideivlsunsassd
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2559 D NSEYP1(RRS)C,F, NSEYP2(RRS)C,F,

1 500 pt l 500 pt
200 NP99202(RRS)C; -S,

200 NP99201(RRS)Cs-S,;
7 P Ny

2559 R S,remnant seed  Top cross Top cross S,remnant seed

2560 D 200 Topcross Yield Trial 200 Topcross Yield Trial

(WW, WS) (WW, WS)

Select 40 lines Select 40 lines
®/ l Recombined l \@
2560 ER  S,-lines NSEYP1(RRS)C;F,; NSEYP2(RRS)CsF;  S,-lines
' 1 # 1 =
2560 LR Ss;lmes NSEYP1(RRS)CsF, NSEYP2(RRS)CsF, Ss-lines
N\,
Inbred lines develop(ent Tubred lines dt}'elopment

2561 D NSEYP1(RRS)C;F, NSEYP2(RRS)C;F,

l 500 pt l 500 pt

NSEYP2(RRS)Cs -S,

NSEYP1 S)Cs -S
zoi)/ EBRS)C; ‘)<‘ 200 \

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)
be————p  Select 40 lines Select 40 lines_ «
(34) l Recombined 1
2562 R S,lines  NSEYP1(RRS)CF, NSEYP2(RRS)C(F, S,-lines
| # L !
2563D  Sylmes NSEYP1(RRS)C¢F, NSEYP2(RRS)C¢F, Si-lines
Inbred lines developmen‘ Inbred lines de‘}opment

2563 R a319guansznNINSEYP1(RRS) naz NSEYP2(RRS) luseuC; Cq

2564 D Usziiiuanumavihvesmsdsulyalszans

Tunaun1sUTUUTIUTERINTIINaResdn Tagdu NSEYP1(RRS) wagNSEYP2(RRS)
1AgITNTARERNLUUNY IS UASU Seninal 2559-2564
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2.2 mavFulgeiugtnnaissdnfgnuauagduiionandngauasnuuds

2559-2564 auds Ussiiiunananuasdrilnad oednignnaw/aeiusuiionsdu lu 2 anm e
amwmﬂﬁ’ﬁ;ﬂaﬁ%aua LLazamwmimmfﬂmzazaaﬂmaﬂ INUNUNITNAADILUU alpha lattice
wag RCB

ot enedatusinlnadesdnimeiusuiongdunuuds uasdanssnuzmanangs uaskan
wiaiugiinadsdnignuaunuudsengdu uadliinandnas fkumsdadonainnsusady
nandnlugauds lunlasnauius uazAnidonugnd (mAaes WUU systematic arrangement
fuflunsiquiideiialsunsasse

gouan TnsUszliunandnvestlnaidesdnd

2559 (Ua9) AN U WD dU 318U 100 @18WUT I1UHUNITNARDILUY 10 x 10 simple
lattice 2 91 1 unv/ulasgay

2560 (a) RUSANKANDIYAY TIUIU 56 WUT 1NUNUNITNAGBIMUY 7, 8 Alpha lattice 2 41 2
woy/wlaseog

2561 (Wae) : YAl 1 WuSgnuaue1gdu 91U 60 WuS NWUNUNTNARBILUY 6, 10 Alpha lattice 2

91 2 way/wlaseny
YAN 2 ENeNUTHA WU 40 ENEWUT NWNUNITNARBHUY RCB 3 41 2 wor/ulaseo

2562 (Wa9) :  @NHEN I 50 WS TRUNUNITVIARBMUY RCB, 3 91 2 unviladtey
2563 (Wa9) : YAl 1 WuSNNaNDILHY FIUIU 22 WU 1UHUNITNAGOHUY RCB, 3 91 2 Uay/
wlaseoy

a o & v & Y o o & .
YN 2 FRdEngNugUn 31U 40 @18RUT 1NUNUNTNARBILUY 8,5 alpha lattice,
2 41, 2 un/ulasees

2564 (Wae) :  NUSANHANDIEHUY TI8IU 40 WU NWHUNITNARBILUY RCB 3 91 2 uad/wias

g8y

2.3 malTeuiisuilasiunugdnilnaiesdnignuauengdu

U 2559 uag 2560 anfiunsitseuiisuilostuius tiluadesdaiagnuaiey du luusasy
UsENaumeiugannauo g duiugaeiu SIuRugnTI9a0UuATaNTsA 3 31191 30 WuG 219UNUNT
NARBIRUY RCB 31 3 91 lagUgndnilnadesdnignuas ko817 5.0 Wes 91U 4 wa/ulasgon

a I3 d' ) a ¥ ¥ 1 fa & A 1
srzUgn 75x20 Wwufiuns Nuiel 2 waanane andunisly 3 anmwiedey lawn audideiials
UATEAITIA AUGITBLATIRILINISNUATINYIYTHl avAudidouasimunuiniugiivanys
2.4 maSeuiiguanasgiuiugdnrlnadesdndgnuauengdy

U 2560 uag 2561 anfiunsiuseuiiiguiasgruiuginlnadesdnignuaneny du Tuusasd
UsENaumeiuggnnano e duiugAy SI0MUENTI980UNATANTIA 3 91U 26 WUF 219UNUNT
NARBIKUY RCB §1 3 91 lagUgndnilnadesdnignuas o813 5.0 A5 91U 4 uad/ulasgen

a I3 d' ) a ¥ ¥ 1 fa & A 1
seezUgn 75x20 Wwufiuns Nuiel 2 waanane andunisly 5 anmwiedey lawn audideials
UATAISIA AUGITuaziRuINSINYRTNYsyYIel Audidouasiaunudniudiivanys Audifeuas
WALINSNEATUATTIVEN kazAUGITouasTRINSINYASIAY
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2.5 malTguiisuluissduiugdninatesdaignuasangdy

U 2561-2562 @T’]Lﬁumim%&mLﬁauiuﬁaa?{uﬁ'uésﬂ’niwmLgaaﬁmiaﬂmauamgu Tuusazd
Uivﬂaumawuﬁaﬂmammaauwuﬁmmu FINUGATIADUUATAITIA 3 97U 20 Wug THURUNTT
MAABILUY RCB 3 91 4 ua/udaseas wnaem 5 wns 19see 2Ugn 75x20 Loulung Aufen 2 uaa
na1e anunislu 7 @annuandeu laun @Jum%wsﬂiummim AUEITBUATNAILINITINYAS
wsysal gudideuariaunuaniugiivanys qudideuarimuinisnuesuassvdun qudideuas
ISR sElure AudidunasinuInsnunsusiTuys wasaudidowasinuinsinunsiay
2.6 mmﬁisvmsuiulil,nw‘sn‘swusm'ﬂwmaaaamanwaumaau

U 2562-2564 mmumsﬂ@ﬁLﬂssmmammiwmLamamqﬂmaumqé?uiuamwli'mwmﬂi Tuus
asdusznoudeusgnrauegduiug Ay sauusasaaouuasaIssd 5 $1uau 10 Wug 119
LHUNSYIARBILU RCB 3 61 6 uan/uiaseos uoem 5 wns ldasvesign 75x20 Loufuns iiuiier
4 uanand anllunislu 10 anmwindeu lawd lsinunsnsdwmiauasaissd 91uiu 2 wlas ls
inumsnsTaninmesysal any3 uassvaun e qluste Unduys W@estnl uazfivaylan aniudias 1
wias
2.7 maviuusstnalnaissda fmewusuiosdunusiruiofunananuazanumuuds
TngFsvuiinUseda

F17lwad Badnianewus uieny dudl f0en15U5UY5e (recurrent parent) léufl Neid11008
Neid11016 Neid12001 Neid62013 Nei502007 Nei502010 Nei502015 Nei541006 Ly Nei541022

F1Twald sadnfaneususiong dud i udalwdnuwaed da9n13 (donor parent) L
CTS011074/P31CA4S5B-38-#-#-2-B-B-B-B/CML421-B-B-B-B-B-1-B-B-B ey G18C23-30-1-3-1-B-B-B-
B-B-B-B-B-B-B-B-1-B-B-B

wavugdnInadeadn ianeiuduifidesnsuulss (recurrent parent) Auanefuguyividush
5% (donor parent) ¥hmananndu (backcross) TUsiasu 1 a%s andunansiouddnienaeius
Tngisiufindsedd msdssdiuandnuasaumuidsesdotugnssudrinaiodn dudunisly 2
an Ao anmnsliiaiane uaranmanaiiluszereonnen didunsiigudidefivliunsassd

gavan B3

2550 (u&9):  wautusilnedssdn faneiuguiisoanisuuusa (recurrent parent) Auanewuguyi
fdugalst (donor parent) Wqﬂmam%ﬁ' 1 (F)

2559 (Ww):  Ugnan Fy innseaudales agn S,

2560 (WA :  Waundugn S U84 (recurrent parent)

2560 (Blw):  Ugniuda BC, udndenwansiedlududid nezwdaueniln 16 BC,S,

2561 (wd9) 1 Ugn BC:S; wuuilnsewas nuwnzwdauenidn le BG,S,

2561 (W) :  Ugn BC.S, wuudlnsowan maudies neimesudausnin 1d BC;S;

2562 (Wa9) 1 Ugn BC;Ss wuuilnsawn waudiaied 1a BC;S, vaugifieniu 591ar0anasainsdunay
feswesusazuathlUnandmiuaeiusurinindn 5 wagaind 7 Fdddusmeaey
leignau topcross nenzmansiuiunigluwed uluugnueaeunands luggeud
2562



fqUgn

2562 (Hu) :

2563 (Lad) :

2563 (W) :

2564 (Wa4) :

2564 (W) :

48

w/MS

Uspiunandngnuan topcross wuUli e sauduiug nsradouunsanssd 3
YUAREITUUGN BC;Sq wAIHANAID Ie BC;Ss

Uan BC;Ss vinswansatesluduiia 3-5 du/un uiieiuasdadoniiniia 1-2 fn/
Lo winemneulagn BCiSs

Ugn BC,Ss wawsaies 1é BC,S; vaziieniusinagesanasainduiinausiosuedusia
ot lunanfuaswugwininda 5 uazainda 7 35181 udmaaou 1dgnnan
topcross WlUUssiliunands luganud 2564

Uspifiunandnansiug BC,S; u 2 anw fe anwlvhaiiave wazaniweiauily
$£8Y08NADN THUNLNITVARDILUY lattice 2 41 1 unv/uiastos
UssillunanAngnudi topcross SauAUILEATINABUNATAIIIA 3 INUHUNITNNGDS
WU lattice 2 61 1 wna/wuasgos vaugiieatulgn BC,S, manaudaioslududa
AuieinazAndoninia neinezsals BC,Sy L‘W’eJ‘Lﬂﬁ’]SWUQLL%VI‘lmUﬁiNLLaUW(ﬁNU’]
anwausialy
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NAN1SILWATAUTIINE

2.1 maSulssszrnstalnaifesdnfosdunuuuisuady

1) #1981 InnmeRugnandatestiuils (S, luuszvinsseunisdnidend 5

naude U 2559 asrdnlnaagiug S TuUsensToUNIARIEeNT 4 NSEYP1(RRS)CSF, hay
NSEYP2(RRS)CsF, Tngtgnuszsinaviaans Ussringas 100 wna 817 5.0 was led1ilnasennon
Aadensudnlnefifdnvarnssiud udauss livindy lidulsanislu vhnswausies Ussunsay 500
fu iiuRnAndenilnandudianysel livindu dnfinmsSeunvenudnnss Ussinsay 250 iln wén
neimzdaueniinderes ulaudneendu 2 dwu druviafuidu remnant seed Livluosdud
uaugavnTiLaraTwty (oadufifulionmnd 15 ssnwalva anududinivdinit 60 Wosidus)
Sndhunilsdmsuthunaiagnuas topcross Tuggsu

2) s¥19gnuE topcross YasENEWUS S; 3NTBUNIAALERNT 4

gaeu I 2559 a$1egnaay topcross InsUgnaneiug S, Adadenlivsswinsay 250 iln Tnedgn
Hndoun wdsandu Wedalnaeenmeniniswausewinsaneiug s, udmeaeu dauaneiug
Sibulk ¥09Us¥¥INTATITIN A NSEYPL(RRS)Ca-S; 19 A amadaay NSEYP2(RRS)C4-Sibulk waz
NSEYP2(RRS)C,-S; 1iiamaaau NSEYP1(RRS)C,-S;bulk FaithAsnisildlunsuiuugessuninsUsseng
Tnefinmsnaaeugniilsannsnandiuszvinaszans Taglivsznnsnssiudaiduimaaey (Sprague
and Eberhart, 1977)

\AuiAeiingnas topeross Andoniniiddnwasd Anwdnauysal lidulsavdousasihane 1d
Uszrnsag 200 Auay nsngmdnanisnatsiin Wldihainudaguanas 200-300 ndu nioudgn
NAOUUTEHIUNANGR uazANUnULATlugguas U 2560

3) UszliuAnan WHaREN WAZAINNULAIVIANKNAY topcross

nouds T 2560 Ussifiudnamandngnuss topcross Tuaninwandeulvthaianenasngg
Ugn wazdnInuaIngoun1svanunluszezeennonuIy 1 ey wuln QNNAY topcross Yo
NSEYP1(RRS)C4-S; x NSEYP2(RRS)C4-S:bulk Tuanmuwindeslsitnasinaue linandnseving 800-1,275
Alansusiels TnediAuady 1,045 Alanfusiols druluan mninlussezosnnen linandnszning 142-
671 Alansusiels Tnefldade 386 Alansudels Muesifuday denandniilonsenuudsszning 30-85
Wesidud uaslifudnuuds (D) 5ewing 0.40-1.90 (Table 2.1.1) T DI T¥ndnenwlunsnuuaves
ftug Tnetnarnnslinandsluaninuds Wisuisudvanmdlidng 61 DI danwnnnd 1 uansds
Flnaiugiufarumuuds messiudiud ol fadesndt 1 wansdeinrlneiugiudeumudaios
N1 YS00RULEARANTIZUAY (Fischer et al.,1983)

#adon topcross Alitnandngsluiansaninuindon 1uau 40 guau/Jszaing Andu
Weddusdvassiufidadanty (selection intensity) 117w 20 Wesidud Ing 40 topcross AdAdaNv84
NSEYP1(RRS)C4-S; x NSEYP2(RRS)C4-S:bulk Twandaluaninliuirasitiane sywine 1,000-1,275
Alansusalsls fidnade 1,103 Alansusiels uazluan manaiilugiaeennen sumning 393-569 Alansu
siols 13 fidade 477 Alansusiols Dwosidudgapdonandnidonssnuudaszning 45-66 Weosiduduay
NANPUENULAITENING 0.93-1.49 (Table 2.1.1)
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dUgNNaAN topcross ¥ad NSEYP2(RRS)C4-S1 x NSEYP1(RRS)C4-S: bulk linandsluaninwindeu
Tiasiaue sening 730-1,396 Alandusiels TnefiAiads 1,095 Alansurels duluaninuintily
szezoonaen Iinandnsewing 283-653 Alandusiols lneddanade 463 Alansusiels Tivesidudgande
HaNARLoNTENUREITENINg 29-75 WasiFud wasdfudinuudesening 0.60-1.68

FaLdan NSEYP2(RRS)Ca-S; x NSEYP1(RRS)Ca-S: bulk 1 nand nluaninnisliurasaue
sywing 1,027-1,348 Alanfusels fdwede 1,187 Alanfusels warluanmnisviaiilutisesnnen
s¥mI19 466-649 Alanfusiols danads 544 Alansusiels Fiedidudigapdenananislonsznuudesning
47-65 Weasifuiuazianuinuudesening 0.82-1.25 (Table 2.1.1)

4) wausEeWuS S; vasseun1sAndenil 4 Wulssvnssaudaidanil 5

aasury ¥ 2560 91nsansUszIfiugnwa topcross Tungudsdiniua luldlunmsidenans
ftug S, Algnuan topcross & ddnsnmnislinandngeiduaninundesliiadiase wagluanm
nsuailugasesnnen e DI g neranewiug S, remnant seed fiAvlurpnduiiauaugungi
LaEANLTY $19U 40 MeWus/Uszenng vhnsHauTiiudnes S, Aidaiden ay balance seeds wily
Ugnuszeiniay 100 ua7 dlooonaeniin1snansIn (recombine) nelutszsns iudszansseu
Andonlysl NSEYPL(RRS)CsF; way NSEYP2(RRS)Cs Fy

gouanesu U 2560 ven81udnain NSEYPL(RRS)CsFy wag NSEYP2(RRS)Cs Fy 1Tu
NSEYP1(RRS)CsF, wag NSEYP2(RRS)Cs F, lunauzifeniuanaiug S, fisoudents 1uau 40 aeug/
Uszrng thluiamnaneiug Taensaausieaduaenusiansiesin 2 (5,) wagdeqlu aulsiae

TuguidmTum iRt sdignnay

Table 2.1.1 Mean grain yield of topcross hybrids maize populations NSEYP1(RRS)C4 and
NSEYP2(RRS)C4s 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)Cs-S1bulk

200 topcross 800 1,275 1,045 142 671 386 30-85 0.40-1.90
40 selected lines 1,000 1,275 1,103 393 569 477 45-66 0.93-1.49
LSD (0.05) - - 199 - - 171 -
CV. (%) - - 9.63 - - 22.45 -
NSEYP2(RRS)Cs-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 -

C.V. (%) - . 4.36 - - 16.2 -
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NAIUIUTZVINTTOUNISANLEBNN 6

1) a$redalnasneus s, Tulssrinsseunsiadenil 5

gauds 9 2561 adreaneiug s, luusevinsseun1sAadeny 5 NSEYPLRRSICSF, was
NSEYP2(RRS)CsF Imaﬂqﬂﬂszmwﬂiﬁgﬂaaq Usgw1nsaz 100 W02 w0281 5.0 g Wedalnasennen
Aadendudnlnafifdnvarnssiud udauss livindy lidulsanislu vhnswausies Usswinsay 500
fu L1uAeIdadenilnandudianysal laivindy dnfinsiFeaumvesudnnse Ussainsas 250 fn wén
neimzdaueniinderes ulawdnoendu 2 dwu druvdafuidu remnant seed vluosdud
uaugavnTikaramiy (oaduiiulionmnd 15 ssnwailoa anududinivdinit 60 Wosidus)
Sndhumilsdmiutihunadagnuanuuy topcross Tuggstu

2) 95199NKEN topcross VBIHIWWUG S, luseunisAnidendi 5

aaeu U 2561 a519gnHay topcross tngUgnaneiug S; fismdenly Uszansae 250 fn Tae
Ugnilnsoun? ndnduiiednlnnesnaen vihmsnaNsEwineanewus S, Ausmeaeunaaey dadu
GREEE uq Sibulk Uses1nsms9918 A® NSEYP1(RRS)Cs-S; T @inmaayu NSEYP2(RRS)Cs-S;bulk way
NSEYP2(RRS)Cs-S; lddianaaay NSEYP1(RRS)Cs-Sibulk naulseuins 5-6 fn/a1ewug S, HutAailn
gnuas topcross Anldenilnfiddnvard Anwdaanysal liidulsavdeusasiate Ussvnsas 200
Anan nezadnnienansiln Il minudaguanay 200-500 N3y wionUgnueaeuUsndunann
wagAIUuLalugauas U 2562

3) UsziliuAnenmpanan LasAuNULAIURIgNNeas topcross

nouds T 2562 Ussifiudneammanangnues topcross uaninwandeulvthaianenasngg
Ugn LAZENNLIAEDLNNSVININIUSEEEERARBNTUNY 1 oY WU

QNHAN topcross 94 NSEYPI(RRS)Cs-S; x NSEYP2(RRS)Cs- S bulk Tifnand aluaninlsfein
asiiane semina 828-1,358 Alandusiols laedidads 1,078 Alandusiels luan manauluszuzesn
non Tinananszning 243-724 Alanfusiels Tneiiduade 522 Alansudels fwesidudgaidonandaile
NTLNULAITENING 28-80 Wostdud uaviaviinuuas (DI) sewing 0.41-1.49 (Table 2.1.2)

dadenaneug s, Msinandngnuan topcross g9 Tuapsisanmwandon $1uau 40 guas/
Uszrns Amdulesidudvesduiidmdenly (selection intensity) $1uau 20 1o idud Tne 40
topcross fifatdan NSEYP1(RRS)Cs-51 x NSEYP2(RRS)Cs-S:bulk liinananluanmlshinasinaus szwing
1,001-1,358 Alansusels wds 1,172 Alanfusiels wagluanimuiniilutisesnnen sening 521-724
Alan3udels 1y 605 Alansusiels fvrwineszninsTusenlnuuazinaseiag (AS) sewing 0-3 Ju uawdl
ANRUUNULAITZIING 0.79-1.49 (Table 2.1.2)

dUgNWaAN topcross ¥ad NSEYP2(RRS)Cs-S1 x NSEYP1(RRS)Cs-S: bulk linandnluaninwindes
Thasiaue sewing 838-1,377 Alansusels Tneflaads 1,091 Alansusisls Tuan maauiluszes
oonnon Biuandnsewing 370-807 Alansusiels Tneilrade 463 Alansudels fiesidusigapdenanan
dlonsenuudeszning 27-68 wWesidus uazdidudinuudeszning 0.61-1.39

AnLaen 40 topcross vnanasluannliinainane sewing 1,011-1,377 Alansusiels ady
1,165 Alanfusiels uwagluanmuinuilutiseonnen s¥wing 565-807 Alandusisls wae 652 Alansusie
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[y

15 FYrvinesenineiusaninuuasinasiag sening 0-4 U wasAmvlinulassening 0.88-1.39 (Table
2.1.2)

4) wausWEWUS S; vasseunsRAEendl 5 Wuuszvnsseudnideni 6

gadusy T 2562 91nnamsUsEiiugnaay topeross Tuguasitrmuan iluldlunisidenans

ftug S, Algnuan topcross & ddnsamnislinandngeiduaninundesliiadiase wagluanm
msmilutaseennen T ASl o uazdien DI ge Tagthanewiug S, remnant seed fffulurioafudi
uUANgMATLAzA MY S11au 40 aneWud/Ussring ThmsnauaEavesaeiug S, Adaiden
Ine balance seeds 1lUugnuszainsas 100 uad esonmonyiinisnausIa (recombine) Aty
Usgwns \Judszansseudaidenival NSEYP1(RRS)CeF; waw NSEYP2(RRS)C4F:

qouds U 2563 98181160910 NSEYPLRRS)CeF; Uag NSEYP2(RRS)CeF: LU NSEYPL(RRS)CeF,
uag NSEYP2(RRS)C4F, Tuvaipifeniuaneiug S, Adadenly S1uau 40 anevus/Uszang dhluiaun
angitug Tnonsuausaesdumeiusnausuesddf 2 (5,) wazdadeqlu auldaewususidmsuns
fautusinnlnadosdaigneaam

Table 2.1.2 Mean grain yield of topcross hybrids maize populations 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™)
Topcross WW WS Yield loss (%) ASI (day) DI
Min.  Max. Mean Min. Max. Mean

NSEYP1(RRS)Cs-S1 x NSEYP2(RRS)Cs-Sibulk

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 2 -
CV. (%) - - 11.86 - - 18.26 36.21 -
NSEYP2(RRS)Cs-S1 x NSEYP1(RRS)Cs-S:1 bulk
200 topcross 838 1,377 1,091 370 807 436 27-68 0-4 0.61-1.39
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 -

Usziuanufinmtinvasnsuiulsaseenns

UssiiunrufnamiivesUssnnstnlnadesdniongdu NSEYPL(RRS) waz NSEYP2(RRS) lu
seUMsARLGan C; fesaun1sAnden Co andumslugauas U 2564 wudn Uszwns NSEYPL(RRS) lu
Cs CaCs Way Colfnanan 996 1,035 1,175 wag 1,189 Alandusiols mudeu Tnenandniisnsfiui
Yovay 6.81 AasounIsAnlden lulnazseuvesnisandonldnananfmdusovay 109-130 Lo
Wisuisuiuiuguauliagassu 5 (917 Alandudels) uazfesas 116-138 \lewTeuifisuiuiuguan
Jauasarssd 1859 Alansurels) uenaind NSEYPIRRS) &iliinandniadsarnynsounisdaden
1,099 Alansusials g9n31 NSEYP2(RRS) ﬁiﬁmamémaﬁlsmﬂnﬂiaumiﬁmﬁaﬂ 980 Alandusols fatiu
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NSEYP1(RRS) luseunisaatden Cs uag Cs i’]’mLfluﬂwmﬂiﬁﬁé’fﬂaﬂ'}wiuﬂ'lﬂﬁmawémqa aansahlUly
Uselonild Ao 1 fuiusuandn dwiumsdnadaluiuidmnenuaussasdnisldusslou
U5591n3 NSEYP2(RRS) Tu C5 C4 Cs thay Co lvinandn 992 958 998 waz 972 Alansuasls
auaeiu Tnenananiisnsuiiududosay -0.19 dosaunsdadon luudazseuvasnsindenlinanan
Anfudesas 104-109 WerlSeuifisuiuiusuaudagssa 5 (917 Alanfusiels) uazfovas 111-116
FowFeudisuiuiunandaunsassd 1 (859 Alansusels) (Figure. 2.1.1)

YIELD (kg./rai)
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8 8 8

8

.

Figure 2.1.1 Mean grain yield per cycle of 2 improved maize populations, NSEYP1(RRS) Cs to Ce
and NSEYP2(RRS) Csto Cgat NSFCRC in the 2021 dry season.

INHANITNAADUANTIOULNITHAY WAENITNANUUUNUAUNNATENI19NGY (factorial cross) vas
U52¥1n5 NSEYPL(RRS) C5-Co hag NSEYP2(RRS) C.5-Cs WU A HANTENING NSEYPL(RRS)Cq Uary
NSEYP2(RRS) Cs fifiAnaussaugnisnamanizgs (SCA) Ao 137.319 fasuaswuguvinmuldain
Usprnsvsansil wanzdwiuianlsiauiduaeiusieuslunisaeiudgnuaengduilinanangs
selU (Table 2.1.3)

Table 2.1.3 Estimates of general combining ability (GCA) and specific combining ability (SCA)
effects for grain yield of 2 maize populations NSEYP1(RRS) C; to C¢ and NSEYP2(RRS)

Csto Cq
Population NSEYP2(RRS)
Cs Cq Cs Cs GCA

- G -81.271* 18.643 19.085 43.542 14.101
g G 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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NSWAILNENEWNUGUA

MnnsUfuUgsUssrnsdinadesdnions dunuunyuiisuadu vealserng NSEYPL(RRS)
uay NSEYP2(RRS) aiilunissaudd 2549 — 2564 uaﬂ‘\]’lﬂﬂ’%luﬂj‘ﬂNaNamiﬁLﬁN%UiULLﬁﬁ%i@U%@ﬂﬂﬁi
dadenmelunsazUsznnsiond Sdlmaiannmoiudiloaivaeiuduianudazssnnsluusay
seuvnsnsdniden dmdunmsiannaeiug lnemnhmssaudieaiieaiisaeiusud andnlnaae
fiugnaudlestiinisidndenainysseins NSEYPL(RRS) uay NSEYP2(RRS) Tuksazsounisdaiden
wagiaudeiesaulddnlnaaefuus uazaeiusnaudiesiasingg dagiu danefuguifiunns
dnidonuarldifunowsiiugdnTnadssdnignuaululasamsufugaiug ndssrnaits 2 Tuseunis
Aadend 1 (Cy) $1uau 31 anewug lagldannUszuins NSEYPIRRS)C; $1u9u 19 anewiug uay
NSEYP2(RRS)C: 9113U 12 anewug LLa3s‘]’qﬁmaﬁ’uﬁ:aq'az‘mfNmsﬁ’mmlmfumaumiﬁmLﬁaﬂ N3
Uszidlu uagnianandiesianieg 275 aneug deaewusui/areiusivani dmduldlulasanis
UudseiusinTnadednd welfifuuwdmiugnssunasiauiusininadosdnignuausoly

2.2 msvuUssugdnTnaitsedn fgnuanangduiionanang uaznuuds

U 2559-2564 nuansAuiuny 6 U fdnlnadesdnignaanoigdudngnsussdudnenim
NOHANTINTTIA Y 218 Wus wazareusuy 190 anewug (Table 2.2.1) nu31 Wuggnuaueiydu
NSX151008 fdneninaunuuda tnelsinandaluanweniiluszezeanaon 616 Alansusdeld (ade
MnudasUssdiuanumuuds 2 uuas Tull 2560 wag 2562) Tuaniwaslihasiiase 1,147 Alanduse
19 ffuiivundegs 137 dwesifudaqpdonandnidensenuuds 47 % uenanildiusgnnauengdui
Wrun1sdaidensiuan 17 wug Iddsdoswaiuggnuaidu NSX171001-NSX171017 Festuggnaay
wanirunsUssiiudneninveaiusuagamnimuuds Saiduiudgruanfiauiiinislinandngs
SuaENINITNYRsH LasuLds feaggnindnussdiudnen mesiusluwmdsgniiniieunedu oy
Fumeunsusulssiusiausinisuie uilsudosiu mawieudievnesgn maieudeuluiesiu
waznsiseudisululsinunsns aud1eu Tnenusuaniunistusenined 2565-2567

wenand lewaundalnadssdadianeiuguiiongdu 16 aneiug lanadoswaaaiuguidu
Nei602028 - Nei602043 @aaneiuguivan ddnanmlunsnuniuuas Tanuuen1anisinunsa wasi
ausTauensNaNgs Jaaglihluldusslevdlulasanisuiudsaiuginlnadesdnisely

Table 2.2.1 Grain yield, Yield loss and Drought Index of early maturity sermplasm under well-
watered (WW) and water stress (WS) conditions at NSFCRC during 2016-2021
Year/material Yield (kg rai™) Yield loss (%) Drought Index

Water stress Well-watered (3)))

Min Max Mean Min Max Mean Min Max Mean Min Max Mean
2016; 100 inbreds 3 236 105 38 499 205 10 95 51 0.08 155 0.08

2017; 56 hybrids 111 641 328 803 1,342 1,116 4142 9042 70 033 1.99 1

2018; 60 hybrids 1,315 1,738 903 516 1,192 1512 24 62 40  0.64 1.27 1
2018; 40 inbreds 220 839 188 8 575 521 9 98 63 005 251 1
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Year/material Yield (kg rai ) Yield loss (%) Drought Index
Water stress Well-watered (0N
Min Max Mean Min Max Mean Min Max Mean Min Max Mean
2019; 50 hybrids 285 808 600 1,063 1,388 1,224 32 77 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

2.3 nawlSeuiisuiUasdunugdnalnaiesdn

U 2559 lnadesdnignuasene

3

v
9/

NN

GHLRUENT

duiugalay 31U 9 Wud/Aran ddnyaennisinunse

nananRdslndiAsstuiuguasanssd 3 viedosninliiiufesas 5 laglvnandnindsanduiesay 95-107
YDINUTNTIIAOULATATIA 3 (1,194 Alaniusials) laun CP-DK88S-B-B-B-2-8-B-B x Neid62013, NK4S-B-B-
B-2-B-B-B x Neid 52009, NSX052014, NSX151009, NSX151010, NK48-B-B-B-1-B-B-B x Neid62013,
NKA6-8-8-B-3-B-8-8 x Tak Fal, NSX042022 gz NSX151033 (Table 2.3.1) uazlull 2560 $1lundes
doignuaniugfiau NSX052014 TinandnuInnIiugnsaaeuuasanssa 3 (954 Alansusals) fevar

113 uasdidnlnadssdnignuauengduiugvu S 6 wus fluondmadeAndusosay 95-108 vas
WUTATIVAOUUATAITIA 3 bl NSX151001, NSX151008, NSX111058, NSX111054, NSX111021, wag
NSX111014 (Table 2.3.2) Fsdulvigjiugivani Snduiusifiafosnmgs dnonmlunsliuandngsly
wnasUgniialy enciug ey NKAS-B-B-B-1-B-B-B x Neid62013, NK46-B-B-B-3-B-B-B x Tak Fal uay
NSX052014 iN3MOUANBIRBANNIINDULUUIRNIZI L

Table 2.3.1 Mean grain vyield (kg rai*) and stability parameter (b, S?d) of preliminary trial: promising

hybrid maize (Early maturity) across 3 locations, 2016 R

Varieties Grain Yield b Sd
NSW PBN LOB Mean  Relative to
NS3 (%)
CP-DK 888-B-B-B-2-B-B-B x Nei 462013 1,210 1,148 1,469 1,276 107 1.22 18963.6
NK 48-B-B-B-2-B-B-B x Nei 452009 1,182 1,018 1,407 1,203 101 0.75 1387.4
CP 301 (commercial) 1,203 933 1,446 1194 100 0.08 325.4
CP 888 New (commercial) 1,373 794 1,394 1187 99 0.93 1242.5
NSX 052014 1,085 967 1,497 1183 99 1.17 4970.1
NSX151009 1,201 1,032 1,311 1181 99 1.71 4189.4
NSX151010 1,266 996 1,258 1173 98 0.96 4705.6
NK 48-B-B-B-1-B-B-B x Nei 462013 1,164 875 1,438 1159 97 1.09 140.0
NK 46-B-B-B-3-B-B-B x Tak Fal 1,332 864 1,277 1158 97 1.47 3261.5
NSX 042022 1,201 778 1,446 1142 96 1.11 39434.2*
NSX151033 1,191 822 1,394 1136 95 1.03 29436.0*
NSX151017 1,189 1,001 1,188 1126 94 1.05 882.6
NSX1510334 1,028 960 1,364 1117 94 1.32 4183.3
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Varieties Grain Yield b S
NSW PBN LOB Mean  Relative to
NS3 (%)

NSX151002 1,048 951 1,351 1117 94 0.88 6431.1
NSX151007 1,092 864 1,385 1114 93 1.22 25446.4%
NSX151035 1,341 806 1,132 1093 92 0.12 24610.8*
NSX151008 1,205 809 1,262 1092 91 1.08 4561.3
NSX151006 1,162 895 1,192 1083 91 1.08 7704.9
NSX151003 1,000 987 1,219 1069 90 0.78 2740.4
NSX151005 943 857 1,391 1064 89 0.52 31839.6%
NSX151004 844 888 1,457 1063 89 1.04 2267.9
SW5(S)C5-F2-302-B-B-1-B-B-B x Nei 462013 1,114 788 1,270 1057 89 0.92 75.0
(Nei 9202(T) x CML 154) x CML 154-F2-S2-B-B- 960 844 1,315 1040 87 1.43 728.8
B-B x Nei 462013
NSEYP1(RRS)C1F2-35-5-2-B-B-B-B-B x Nei 975 777 1,357 1036 87 1.95% 198.8
462013
NSX151018 1,017 839 1,173 1010 85 0.54 4841.1
P390Am/CML c4 F230-B-2-1-2-3-B-B-B-B-B-B-B 1,095 783 1,086 988 83 1.64 2467.3
x Nei 452009
P72c1x598D28-2-2-2-1-B-B-B-B-B x Nei 462013 877 894 1,185 985 83 1.42 25798.7*
NSEYP1(RRS)C1F2-57-1-2-B-B-B-B-B x Nei 879 773 1,252 968 81 -0.42 76320.2
462013
NSEYP1(RRS)C1F2-89-1-1-B-B-B-B-B x Nei 886 742 1194 940 79 1.02 2844.6
462013
NS 3 (Check) 1,294 1,058 1,230 1,194 100 0.89 10.6
Mean 1,112 891 1311 1,105 93 - -
C.V.(%) 12.16  14.28 9.58 11.72 - - -
LSD(0.05) 221 208 205 120 - - -

Remark : NSW = Nakhon Sawan Field Crops Research Center
PBN = Phetchabun Agricultural Research and Development Center

LOB = Lop Buri Seed Research and Development Center

Table 2.3.2 Mean grain yield (kg rai™") and stability parameter (b, S?d) of preliminary trial: promising
hybrid maize (Early maturity) across 3 locations, 2017 R

Varieties Grain Yield b s’d
NSW PBN LOB Mean Relative
to NS3 (%)

NSX 052014 1,607 1,035 589 1,077 113 1.15% 2.7
NSX 151001 1,478 1,012 587 1,026 108 1.00 718.9
NSX 151008 1,436 1,003 561 1,000 105 0.98 2152.2
NSX 111058 1,290 1,017 528 945 99 0.84 15669.7
NSX 111054 1,346 1,018 a67 944 99 0.97 17887.3
CP 301 (commercial) 1,598 814 413 942 99 1.34 9628.4
NSX 111021 1,406 862 531 933 98 0.99 1938.3
NSX 111014 1,375 858 471 902 95 1.02 77.6

NSX 151011 1,399 776 510 895 94 1.01 10401.6
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Varieties Grain Yield b s°d
NSW PBN LOB Mean Relative
to NS3 (%)
NSX 111011 1,285 931 466 894 94 0.91 7258.8
NSX 151003 1,264 907 501 891 93 0.85 3273.5
NSX 151013 1,417 710 507 878 92 1.04 25867
NSX 151009 1,354 882 396 877 92 1.07 2754.4
NSX 151006 1,302 978 331 871 91 1.07 32027.7*
NSX 151005 1,153 940 a87 860 90 0.73 16969.2
NSX 151014 1,386 748 436 857 90 1.08 7462.3
NSX 111009 1,308 762 482 851 89 0.94 4624.4
NSX 151017 1,356 744 449 850 89 1.03 7194.2
NSX 111044 1,211 822 505 846 89 0.79* 26.5
NSX 151002 1,302 77 452 843 88 0.96 1596.1
NSX 042022 1,425 705 399 843 88 1.17 14045.3
NSX 111053 1,339 778 369 828 87 1.09 2114
NSX 151016 1,363 748 370 827 87 1.12 2307.6
NSX 151015 1,324 725 421 823 86 1.02 5784.2
NSX 151032 1,290 802 375 822 86 1.03 393.4
NSX 151012 1,325 673 436 811 85 1.01 15777.9
NSX 151036 1,167 778 384 776 81 0.88 1621.6
NSX 151004 1,123 760 440 74 81 0.77 250.8
NSX 111004 1,087 811 356 751 79 0.81 11793.1
NS 3 (Check) 1,545 949 368 954 100 1.32 2638.3
Mean 1,342 844 453 880 92 - -
C.V.(%) 9.56 16.52 18.77 13.63 - - -
LSD(0.05) 210 228 139 112 - - -
emark :

NSW = Nakhon Sawan Field Crops Research Center

PBN = Phetchabun Agricultural Research and Development Center

LOB = Lop Buri Seed Research and Development Center

2.4 mafFeuiisuainasgrunusdnalnabesdndgnaanang du

U 2560 dnlnadesdnignuauogduiusiiviy S1un 6 Wug fo NSX151009 NSX052014
NSX151002 NSX111044 NSX042022 waz NSX151014 lvinananliunne1enneads (p< 0.05) Aunug
ASIAEOULATANSIA 3 (1,303 Alansusels) Tnglinananady 1,339 1,320 1,234 1,224 1,209 uag 1,208
Alansusiols auddu (Table 24.1) T8 2561 fmlnadssdnfgnuavengduiusfiau 11 s
Usenaume NSX052014 NSX151029 NSX151027 NSX111044 NSX151017 NSX111014 NSX111021
NSX111012 NSX151019 NSX111053 waz NSX111015 lvikandaliunndeainiuunsaissd 3 (1,142
Alansusiols) Andufenas 93-105 wazdnlvaiudnandsnduiugifiadosnimgs Seduseavstn

saty (b) luknn@1997n 1.0 wazdandesuuaindusnsaty (S°d) a1 kiwananeain 0 Jfnenwlunis

Tonanangsluuviasgninly Ususldluuvagn (Table 24.2)
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Table 2.4.1 Mean grain yield (kg rai') and stability parameter (b, S?d) of standard trial: promising

hybrid maize (Early maturity) across 4 locations, 2017 R

Grain Yield
Varieties Relative to NS3 b s’d
NSW  PBN NRM LOI Mean
(%)
CP 301 (commercial) 1,536 715 1,512 1,674 1,359 104 1.65 14803.7
NSX 151009 1,371 842 1,672 1,471 1,339 103 1.31 17371.9
NSX 052014 1,551 764 1,511 1,453 1,320 101 1.44% 2043.3
NSX 151002 1,180 776 1,444 1535 1,234 95 1.18 35653.3**
NSX 111044 1,358 760 1,380 1,398 1,224 94 1.20 1497.4
NSX 042022 1,363 805 1,309 1,358 1,209 93 1.04 27514
NSX 151014 1,309 774 1,458 1,293 1,208 93 1.15 4394.6
NSX 111054 1,247 763 1,460 1,288 1,189 91 1.13 8483.3
NSX 151034 1,311 916 1,049 1,472 1,187 91 0.65 52465.8**
NSX 151005 1,245 814 1,354 1,296 1,177 90 0.95 1886.4
NSX 151015 1,261 889 1,288 1,247 1,171 90 0.74** 16.1
NSX 111011 1,317 735 1,293 1,297 1,160 89 1.10 1006.7
NSX 111014 1,232 783 1,401 1,221 1,159 89 1.00 6342.9
NSX 111053 1,226 880 1,255 1,216 1,144 88 0.69** 243
NSX 111015 1,289 830 1,420 1,004 1,136 87 0.84 38162.3**
NSX 111058 1,165 799 1,295 1,224 1,121 86 0.84 2926.6
NSX 111004 1,141 781 1,293 1,224 1,110 85 0.86 4418.2
NSX 151016 1,232 838 1,081 1,284 1,109 85 0.68 14685.8
NSX 151012 1,206 736 1,296 1,156 1,099 84 0.96 2419.3
NSX 111049 1,212 701 1,116 1,122 1,038 80 0.87 3749.0
NSX 111007 1,161 748 1,252 974 1,034 79 0.77 15776.9
NSX 111009 1,214 600 1,200 1,079 1,023 79 1.11 3468.4
NSX 151011 1,189 666 941 1,230 1,006 77 0.85 30885.5**
NSX 111012 1,142 649 1,381 807 995 76 0.96 71695.1%
NSX 151008 1,343 639 835 1,082 975 75 0.83 71053.2*
NS3(Check) 1,450 838 1,506 1,420 1,303 100 1.22* 250.8
Mean 1,279 771 1,308 1,262 1,155 89 - -
CV.(%) 6.17 1489 1343 1180 11.65 - - -
LSD(0.05) 129 ns 28 244 108 - - -
Remark :

NSW = Nakhon Sawan Field Crops Research Center
LOI = Loei Agricultural Research and Development Center
PBN = Petchabun Agricultural Research and Development Center
NRM = Nakhon Ratchasima Agricultural Research and Development Center
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Table 2.4.2 Mean grain vield (kg rai’’) and stability parameter (b, S?d) of standard trial: promising

hybrid maize (Early maturity) across 5 locations, 2018 R

Grain Yield
Varieties Relative to NS3 b s
NSW1 NSw2  PBN LOB  NRM Mean (%)
CP 301 (commercia) 1,227 1,393 980 1,102 1,784 1,297 114 136 33316.7**
(Cci:fwir:ael\)/v 1,147 1,448 841 1,283 1,671 1,278 112 1.52 10448.8
NSX 052014 1,200 1,414 854 1,095 1,431 1,199 105 1.20 1634.1
NSX 151029 1,092 1,292 952 1,190 1,340 1,173 103 0.76 2322.8
NSX 151027 1,194 1252 805 1,144 1,362 1,152 101 1.03 3635.3
NSX 111044 1,091 1,258 917 1,128 1,360 1,151 101 0.83 1894.5
NSX 151017 992 1,450 747 1,075 1,372 1,127 99 1.40 7566.7
NSX 111014 1,150 1,278 801 995 1,247 1,094 96 0.96 3766.8
NSX 111021 1,062 1,210 818 1,067 1,223 1,076 94 0.82% 206.9
NSX 111012 1,110 1,305 665 970 1,311 1,072 94 1.34 2464.0
NSX 151019 1,060 1,281 629 1,051 1,309 1,066 93 1.37 856.4
NSX 111053 1,106 1,208 846 979 1,165 1,061 93 0.71 2845.7
NSX 111015 1,082 1,197 702 1,001 1,313 1,059 93 1.16 2054.1
NSX 111004 943 1,280 677 1,103 1,278 1,056 93 1.24 0.20
NSX 111011 1,060 1,179 722 1,049 1,273 1,056 93 1.04 1504.8
NSX 151022 1,027 1,285 771 1,005 1,185 1,055 92 0.97 2811.6
NSX 151036 799 1,188 895 1,079 1,295 1,051 92 0.77  24925.1**
NSX 151016 1,089 1,232° 761 979 1,168 1,046 92 0.91 2978.1
NSX 151026 1,000 1,168 770 1,073 1,211 1,045 91 0.86 1619.5
NSX 111054 1,110 1,211 653 1,036 1,192 1,040 91 1.11 5336.4
NSX 151024 1,104 1,149 708 954 1,239 1,031 90 1.01 4340.1
NSX 111058 1,030 1,112 728 983 1,215 1,013 89 0.91 1544.1
NSX 111009 991 1,170 697 960 1,171 998 87 0.98 163.2
NSX 111007 970 1,112 752 998 1,050 976 85 0.66 2070.1
NSX 111049 815 1,140 709 839 607 822 72 0.29  49199.5**
NS3(Check) 1,199 1,200 904 1,074 1,333 1,142 100 0.76 4470.4
Mean 1,063 1,247 781 1,047 1,273 1,082 95 - -
CV(%) 6.54 572 2132 863 1195 10.85 - - -
LSD(0.05) 114 117 ns 148 250 84 - - -
Remark :
NSW = Nakhon Sawan Field Crops Research Center
PBN = Petchabun Agricultural Research and Development Center
NRM = Nakhon Ratchasima Agricultural Research and Development Center

LOB = Lopburi Seed Research and Development Center
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2.5 malTguiisuluissduiugdninatesdaignuasangdy

U 2561 21nN153LA5181ANNLUTUTIUTINANBUENANE AN 8 ANINUINFON NUT1 WUG
NSX052014 CP888New CP301 NSX111024 NSX111034 NSX111031 way NSX111017 v naud m
TndiAssusuasanssd 3 (1,045 Alanduseld) onadiifedrdey uazfionyTusenaonids wazardy
aruiusdavnsiuifsniiuguasanssd 3 Tuduudug NSX052014 NSX111024 NSX111034
wag NSX111017 wenamnlvinandngeudd Saliadesamlunislinaning anunsausumlaaluumnasgn
Tlnaveslseindlne (Table 2.5.1) 1wl 2562 9MN153ATIERAMULUTUTINTINENYUENANENTIN 5
ANTNUINA DN WUT ‘V‘\Iljuﬁ NSX052014 NSX151034 NSX151008 NSX151009 NSX151002 NSX151027
NSX151014 waz NSX151011 Winandalnaifssiuguasadssa 3 (1,219 Alansusels) edrelituddny
wazflongusenneniis uaraudumiutusdnvnsfuiesiiniusuasassd 3 Wudvandeniiu
NSX151002 uananbinandnasuas daliadesnmnislinaning anunsausumlanluuvaslgndniing
vaaUszAlny (Table 2.5.2) 9NNIsNAABIRIUAT 2561-2562 anunsadmdendrilnaidesdn ignuan
mqa‘guwuuﬁ: NSX052014 NSX111024 NSX111034 NSX111017 NSX151034 NSX151008 NSX151009
ey NSX151027

Table 2.5.1 Mean grain yield (kg rai*) and stability parameter (b, S’d) of regional trial: promising
hybrid maize (Early maturity) across 8 locations, 2018 R

Grain Yield
Varieties Relative sd
NSW  PBN LOB  NRM1 NRM2  LOI SKT PCB  Mean toNS3
(%)
NSX052014 1478 961 961 1651 1173 955 1275 1723 1272 122 1.50 6139.0
CP888New
(commercial) 1424 940 915 1399 983 1007 1225 1571 1183 113 1.21 4873.2
CP301 (commercial) 1528 869 739 1509 1107 739 1124 1439 1132 108 1.59%* 5942.1
NSX111024 1231 739 732 1362 1120 786 1062 1469 1063 102 1.33 9436.9
NSX111034 1256 919 809 1206 889 877 1118 1353 1053 101 0.97 2752.1
NSX111031 1268 - 740 67 1530 899 864 1079 1211 1045 100 1.19  20253.9**
NSX111017 1181 897 761 937 947 882 1043 1366 1002 96 0.79 12177.9
NSX111030 1325 693 541 1438 863 670 888 1317 967 93 1.64** 8119.5
NSX111072 1158 838 680 1186 749 952 962 1034 945 90 0.72 13560.3
NSX111032 1136 626 724 1157 914 697 924 1195 922 88 1.06 4516.0
NSX111038 1094 615 755 1195 838 741 933 1146 915 88 0.97 6952.3
NSX111037 1082 923 614 1228 710 758 944 1043 913 87 0.86 14465.7*
NSX111064 998 820 726 908 843 699 1041 1118 894 86 0.63 6673.5
NSX111068 1096 1184 630 823 933 466 958 922 876 84 0.50  52146.9%
NSX111048 1017 753 762 961 755 666 800 1228 868 83 0.83 6801.3
NSX111055 1055 578 613 844 805 848 796 1252 849 81 0.88 18523.5*
NSX111047 1146 716 606 904 830 540 940 972 832 80 0.88 9755.6
NSX111073 906 788 595 969 733 461 504 1039 749 72 0.85  19229.7*
NSX111023 999 684 511 483 829 383 542 955 673 64 0.69  38932.4%
NS3 (Check) 1253 782 883 1206 884 943 1104 1307 1045 100 0.89 6568.9
Mean 1182 803 716 1145 890 747 963 1233 960 92 - -
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Grain Yield
Varieties Relative s%d
NSW  PBN LOB  NRM1 NRM2 LOI SKT PCB Mean toNS3
(%)
CV. (%) 6.78 20.16 18.14 16.64 13,50 19.02 14.01 11.69 14.71 - - -
LSD (0.05) 132 268 215 315 199 235 223 238 80 - - -
Remark :
NSW = Nakhon Sawan Field Crops Research Center LOI = Loei Agricultural Research and Development Center
LOB = Lopburi Seed Research and Development Center PCB = Prachinburi Agricultural Research and Development Center
PBN = Petchabun Agricultural Research and NRM = Nakhon Ratchasima Agricultural Research and Development
Development Center Center
SKT = Sukhothai Agricultural Research and Development Center

Table 2.5.2 Mean grain yield (kg rai) and stability parameter (b, S*d) of regional trial: promising

hybrid maize (Early maturity) across 5 locations, 2019 R

Grain Yield b sd
Varieties Relative to NS3
NSW  PBN LOB NRM  PCB Mean (%)
NSX052014 1503 1049 1567 1295 1479 1379 113 0.98 8357.3
CP888New (commercial) 1665 970 1230 1422 1425 1342 110 1.15 19362.0%
NSX151034 1504 934 1456 1326 1336 1311 108 1.10 3794.0
NSX151008 1338 1049 1381 1232 1378 1276 105 0.66 3390.9
NSX151009 1530 903 1283 1306 1283 1261 103 1.08 5874.8
NSX151002 1408 814 1313 1254 1354 1229 101 1.20* 384.6
NSX151027 1251 973 1289 1214 1336 1212 99 0.66 3505.0
NSX151014 1462 886 1276 1065 1366 1211 99 1.08 10848.1
NSX151017 1437 600 1261 1303 1449 1210 99 1.72% 7245.9
NSX151003 1222 956 = 1287 1240 1301 1201 99 0.65 4385.7
NSX151011 1382 915 1323 1121 1146 1177 97 0.82 9438.4
NSX151029 1372 954 1227 1210 1111 1175 96 0.67 8018.3
NSX151005 1131 826 1301 1197 1289 1149 94 0.82 14012.1
NSX151013 1343 704 1196 1232 1253 1146 94 1.25 2621.9
NSX151012 1361 715 1235 1082 1313 1141 94 1.29 2431.0
NSX151015 1414 688 1069 983 1408 1112 91 1.39 23786.3*
NSX151004 1199 705 1275 1186 1128 1098 90 1.05 10038.5
NSX151006 1217 912 1051 1049 1146 1075 88 0.53* 2601.8
NSX151016 1285 577 1143 1098 1188 1058 87 1.39%* 396.8
NS3 (Check) 1379 1054 1167 1305 1188 1219 100 0.49 8618.8
Mean 1370 859 1266 1206 1294 1199 98 - -
CV. (%) 791 19.65 870 9.73 1268 11.38 - - -
LSD (0.05) 179 279 182 194 ns 98 - - -
Remark :
NSW = Nakhon Sawan Field Crops Research Center LOB = Lopburi Seed Research and Development Center
PBN = Petchabun Agricultural Research and Development Center ~ PCB = Prachinburi Agricultural Research and Development Center
NRM = Nakhon Ratchasima Agricultural Research and Development Center
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2.6 maiguiisululsinensnsiugdnalnaaesdnignuauangdy

9 2562 wuin Frilwadpsderignuaneng duitug NSX052014 (Gusesiuglufednlnadssdng
fiuguasanssd 5) Winandniade 1,074 Alanfusiels ganiniugnsnvaeuunsanssd 3 (1,005 Alandusio
15) $evay 7 Wefinrsunadesnmmananuesiug wuin SandulszAvstinsadu (b) Wty 1.45 wansns
91 1 egudifeddny uasladmudenuunnduiingadu (S2d) winfu 0.16 wwnenen 0 egnsiituddry
B4 Feuddsdnduiugifiadosnn wangdwiuusihduiusiomeiuil (Table 2.6.1) 3 2563 d13lna
Aosdrignuanangduiug NSX151034 Winandmade 1,325 Alantustels geniiiusamaaouunsatsse
5 (1,246 Alanfusiels) $ovar 6 vriwug NSX151002 NSX151008 NSX151017 way NSX151014 i
nanAslndIAeiusnsIa0uLATAITIA 5 (Table 2.6.2) U 2564 F1lwaid ssdnignuauengdusiug
NSX151034 Ivnanamade 1,239 Alansusels LduansnsiunsadftuiugasisaauunsaIssa 5 (1,317
Alansusials) (Table 2.6.3) diefiTnsansiausd 2562-2564 annsodndeniusiminaidednignuaueny
Fuitusiduilinandngeniwielndifssitusnsaaey uasiladosnmnandnvoaiudiia annsouiu
walinandnglunalsan inuindon 99u9U 5 Wug MauA NSX151034 NSX151002 NSX151008
NSX151017 uay NSX151014

Table 2.6.1 Mean grain yield (kg rai') and stability parameter (b, Sd) of Farm trial: promising

hybrid maize (Early maturity) across 9 environments, 2019 R

Grain yield
Variety Relative to b s'd
NSW1 NSW2  PBN LOB NRM LOI SKT PCB CMI Mean NS3 (%)
NSX111072 1,073 501 985 1,029 1,223 829 780 1,007 918 927 92 0.82*  0.05
NSX111068 1,128 411 1,024 1,010 1,201 772 729 1,050 723 894 89 0.99 0.08
NSX111048 1,102 295 925 850 1,015 796 835 776 689 809 81 0.84 0.15
NSX111014 1,234 521 977 1,165 1,207 801 858 1,164 525 939 93 1.00 0.21**
NSX111023 1,084 354 864 1,008 1,217 872 856 1,121 948 925 92 0.95 0.12
NSX111007 1,064 486 871 1,051 1,195 851 662 972 650 867 86 0.88 0.11
NSX111030 1,218 362 933 1,173 1,154 666 808 1,132 865 923 92 1.10  0.12*

NSX111054 1,312 529 1,019 1,131 1,297 909 817 997 988 1,000 99 0.94 0.09

NSX052014 1,305 376 1,172 1,482 1,611 862 824 1,050 986 1,074 107 1.45%  0.16*

NS3

1,145 391 1,002 1,082 1,406 866 867 1,089 1,200 1,005 100 1.04  0.18**
(Check)
Mean 1,166 422 977 1,098 1,252 822 803 1,036 849 936 93 - -
CV (%) 6.03 20.92 11.45 8.28 8.44 1457 20.04 1483 1201 12.28 - - -

LSD (0.05) 102 128 162 132 153 ns ns ns 148 53 - - -

Remark :
NSW1 = Nakhon Sawan 1 NSW2 = Nakhon Sawan 2 PBN = Petchabun LOB = Lopburi NRM = Nakhon Ratchasima
LOI = Loei SKT = Sukhothai PCB = Prachinburi CMI = Chiangmai



Table 2.6.2 Mean grain yield (kg rai') and stability parameter (b, S’d) of Farm trial: promising

hybrid maize (Early maturity) across 10 environments, 2020 R
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Grain yield

Variety Relative 1 S°d

NSW1 NSw2  PBN LOB NRM LOI SKT PCB CMI PSL  Mean to NS3

(%)

NSX151002 1,197 1,099 1,093 1,318 1,065 981 1,567 1,683 969 1,392 1,236 99 0.93 0.12
NSX151008 1,221 1,172 1,060 1,124 1,267 951 1,565 1,650 916 1,354 1,228 99 0.92 0.11
NSX151009 1,310 1,272 964 1,111 1,020 1,156 1,629 1,562 895 1,379 1,230 99 0.90 0.15%
NSX151011 1,095 1,039 767 1,000 780 827 1,481 1,576 870 1,364 1,080 87 1.12 0.15%
NSX151014 1,203 1,254 783 1,055 1,123 941 1,451 1,754 1,008 1,375 1,195 96 1.06 0.14
NSX151015 1,218 1,322 861 1,180 1,143 996 1,515 1,450 967 1,029 1,168 94 0.76 0.15%
NSX151017 1,238 1,152 824 1,243 1,099 755 1,682 1,696 1,019 1,292 1,200 96 1.22 0.11
NSX151034 1,251 1,181 984 1,344 1,106 1,123 1,838 1,860 1,111 1,447 1,325 106 1.20 0.10
CP301

1,287 1,212 1,150 1,076 1,325 1,075 1,642 1,758 1,280 936 1,274 102 0.79  0.23*
(commercial)
NS5 (Check) 1,208 992 1,133 1,316 1,196 1,019 1,683 1,888 1,023 1,004 1,246 100 1.09  0.21*
Mean 1,223 1,169 962 1,177 1,113 982 1,605 1,688 1,006 1,257 1,218 98 - -
CV (%) 4.18 1096 1208 1190 1154 1187 6.08 9.06 1594 1540 10.96 - - -
LSD (0.05) 88 ns 199 ns 220 200 167 ns ns 332 68 - - -
Remark :
NSW1 = Nakhon Sawan 1 NSW2 = Nakhon Sawan 2 PBN = Petchabun LOB = Lopburi NRM = Nakhon Ratchasima
LOI = Loei SKT = Sukhothai PCB = Prachinburi CMI = Chiangmai PSL = Phitsanulok

Table 2.6.3 Mean grain yield (kg rai*) and stability parameter (b, S’d) of Farm trial: promising

hybrid maize (Early maturity) across 9 environments, 2021 R

Grain yield b 5
Variety Relative
NSW1  NSwW2 PBN NRM LOI SKT PCB CMI PSL Mean  to NS3
(%)
NSX151008 1,213 1,272 1,211 1,531 584 988 1,354 1,112 1,107 1,152 88 1.04 0.14
NSX151009 1,267 1,151 1,374 1,404 724 1,216 1,423 1,303 1,132 1,222 93 0.79 0.16
NSX151017 1,113 1,302 1,215 1,402 720 1,257 1,326 1,195 1,170 1,189 90 0.78 0.09
NSX151034 1,064 1,238 1,277 1,613 657 1,225 1,548 1,246 1,282 1,239 94 1.11 0.12
NSX111012 875 1,299 1,010 1,178 424 901 1,163 1,309 1,083 1,027 78 1.05 0.18
NSX111014 1,150 1,225 1,090 1,360 741 916 1,335 1,231 1,332 1,153 88 0.79 0.14
NSX111053 1,050 1,235 979 1,320 710 883 1,340 1,342 1,086 1,105 84 0.83 0.16
NSX111054 718 1,166 730 1,354 434 957 1,205 1,190 1,138 988 75 112 0.21**
cP301 1,034 1,390 1,429 1,695 537 1,302 1,715 1,324 1,409 1,315 100 1.43* 0.15

(commercial)
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Grain yield b S«

Variety Relative

NSW1  NSw2 PBN NRM LOI SKT PCB CMI PSL Mean  to NS3

(%)

NS5 (Check) 1,344 1,445 1,548 1,601 688 1,188 1,474 1,332 1,231 1,317 100 1.05 0.17
Mean 1,083 1,272 1,186 1,446 622 1,083 1,388 1,258 1,197 1,171 89 - -
CV (%) 5.19 6.61 14.81 7.32 14.10 1569 11.39 1591 1545 12.35 - - -
LSD (0.05) 96 144 301 181 150 292 271 ns ns 78 - - -
Remark :
NSW1 = Nakhon Sawan 1 NSW2 = Nakhon Sawan 2 PBN = Petchabun NRM = Nakhon Ratchasima
LOlI = Loei SKT = Sukhothai PCB = Prachinburi CMI = Chiangmai PSL = Phitsanulok
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2.7 msvFulzstnlnadssdadaeiuguiong duiusfduiafiunandauazanunuudlasis
Tuiinusza

U 2559-2564 wastug i InAEsER TaeRUTUTiFoIN15UUUTE (recurrent parent) fuane
fuguidiBudly (donor parent) ¥iin1suanundu (backcross) lUSsiasu 1 ada nauialeauazdaden
a1eiuglae I UunUsedR auldgn BCiSs Tud 2564 Useillunandniaganunuuds nuii 11190
Andenaneusilinanangauaznuniuuda S1uou 44 aewug iiethaeiuduilaluaiaasiaun
gnuausaly (Table 2.7.1) vaugiiiedfuvinN1sUsslunandngnuas topcross $UAUNUTATIFABY
UATEDTIA 5 1UNLNNINARBILUU Lattice 2 91 Wud NARARNAULANANAUNSER AR d Ay &
AnauduIy 15 g Winandngandniuguasaissa 5 (1,352 Alanusiels) nandnduausgluyis 1,308-
1,412 Alanw/ls ongusenlvueglutie 47-50 Ju engiuesnnandieyluyie 46-50 Tu Aduesiueg
Tugas 185-214 wufiums wasanugeinegluyie 88-117 wumuns (Table 2.7.2)

Table 2.7.1  Mean grain vield (kg rai?), anthesis silking interval (AS), yield loss (%) and drought
index (DI) of early lines under well-watered and water stress conditions, 2021 D
Yield i
Lines Ww WS A Yield DI
(WS) loss
Max Min Mean Max Min Mean
44 selected 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 - - - 97 0.21
Tak Fa 2 - - 7 - - - 100 0.00
Tak Fa 3 - - 60 - - - 100 0.00
Tak Fa 4 - - 353 - - a4 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
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Table 2.7.2 Mean grain vield (kg rai’") and some agronomic traits of early topcross hybrid at
NSFCRC, 2021 R

Days to flowering Height (cm) Shell Moist Yield Relative
Pedigree (days) (%) (%) (kg/rai)  to NS5
silk Tass Plant Ear (%)
15 selected hybrids
maximum 50 50 214 117 82.51 33.30 1,412 104
minimum a7 46 185 88 74.07 23.35 1,308 97
208 hybrids
maximum 53 52 219 125 89.24 33.30 1,412 104
minimum 45 45 149 88 69.65 19.64 474 35
CP301 52 52 189 103 80.68 28.34 1,240 92
P4546 52 53 212 116 79.52 32.45 1,141 84
Pac 789 53 51 212 112 77.27 33.72 960 71
NK6253 53 55 193 100 77.65 30.95 615 46
swaas2 51 51 222 125 76.72 34.65 1,124 83
NS 3 53 52 191 119 71.99 27.31 713 53
NS 5 49 50 205 110 80.13 25.64 1,352 100
Exp. mean 49 49 199 109 78.08 24.87 1,029
CV(%) 1.61 1.67 4.37 5.24 3.55 3.70 18.29
LSD(0.05) 2 2 17 11 5.49 1.82 372

A7UNANT5IY uasdalauauus

m3UsuUgeiugdlnmdednignuaunundsengduiidengiuieni 95-100 Tu §inguszasd
wielnlawuginilnadesdniannaneigdu (95-100 Ju) Wilkandngawaznunas ag1atey 1-2 Wug
wingauivanniuiuazanmwinden asunaidenilugnisussaingusvasd dail

1) MsUszlivnazAndaniugdnlnatesdnlanrauaigdu audunaun1sUTuUsanug

v 9
(% (% (% 6

nageuANUaNITatunslinandn n1sUTusivesiugluaninwIngausneg 1ni1evaelu
wiaaUgnidAgy Feddnlnadesdnignuaniniunisanidond s n1swieuiiguidesiu ns
a a a a v a a a ' Y g o &
Wisueunnsgu nsilseuisuluviesdu waznisidFeuiisululsinunsns Tnedninadede
gnanegdu NSX151008 Yaduiug ey 7 ikandnliuana99ing nvauetgd uuasaisse 5 uasl
wdgsnIMNANERUeTugIA arunsausudaylinandngdlurateanimuindon Inglinandn 1,121
wag 1,000 Alansumssls TudunauniswSouieuidesny (3 @an nwinasy U 2559 way 2560) 975
Alansusials lutuneunisieudisuninggiu (5 anmwinden U 2560) 1,276 Alansusials Tuduneu
AMsSeuiieuluresdy 5 @aninwinaey U 2562) 1,228 way 1,152 Alansumals Tudunaunnsg
WisuiieuTulsinunsns (10 anmuandeu U 2563 wag 9 anmwinden U 2564) Feiudanuaudiau
Ko & v o ° d‘l A a A @ v o o ¢
NSX151008 dFndusesfnumanuaednizaus windy weidutoyausenaunisiauavaiusasiugann

nsdmnsinuesiludnnadesdnignuauagduiuging diewuzihginunsnsaelulueuan
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2) mawaszvnsininadesdaiogduieduudmiugnsslunisaiaiugdialna
\Beedn T waswanaewusguR

Tnetaundszansd1nlnad sednidinaesengdu NSEYPIRRS) waz NSEYP2(RRS) wuy
nUREUaayU Useyng NSEYPL(RRS) luseudniden Cs G Cs way Cs Winandn 996 1,035 1,175 waz
1.189 Alansusiels sy Tnsrananisnsiuiudesas 6.81 seseunsdnden Tuusassouvednis
dadenlinanananliufosay 109-130 lewFeuifisuiuiuguandngrssa 5 917 Alanudels) uay
Yovoy 116-138 aiFouiloutuiugnandauasanssd 1859 Alansusiols) uanainil NSEYP1(RRS)
filvinandnadeainynseumsdaidon 1,099 Alandusels gandn NSEYP2RRS) filvinandniadsainyn
seumsdaidon 980 Alandustald dedu NSEYPIRRS) luseunisdmiden Csuaw Co dnifudseannsiid
dnonmlunislinandngs arunsaluldsslonild Ao THduiugnandn dmdumsdaaiuluiui
Whnnemuingusvasanislduselovd

A1SNAFBUANTIAULNTHAL WU QHANTENING NSEYPL(RRS)C, Wae NSEYP2(RRS) Cs idiein

AUTINULATHALLANIZES (SCA) FattuasiusuiTiiamldanussansviaaesi iunzdnsuiunly
faunumeiuswouslunisadeiusgnuanengduillinonngesioly

3) msuFulgeiugdnTnaissdnfgnuanargduiionandngauasnuude
Mnwansduiuny 6 U fdnlnadssdnignuauengdudignisusadudnonmaaningy

faAu 218 Wug uaraneiusuyl 190 aneus wudn Wusaanauengdu NSX151008 fidnenmarumu
uda Tnelinandnluanmaimiiluszezeennon 616 Alanfusiols (dsinudasssfiuaumuuda 2
wlas Tud 2560 uay 2562) luaninnnsiivhasiiaue 1,147 Alandusels fevdnuudeas 1.37 4
Wesiudany denandniilensznunds 47 % Wuiusifidnenmlunsiausiusesiusiduiuginalna
anuasiuslval uenanil Wusgnrauoigduiiiiunsdnidonsiuau 17 Wug ldksdesviausgnuan
i NSX171001-NSX171017 Fefuggnuanmandstunisussidudneninesiuguaganunuids
aml,ﬂuwuﬁaﬂwammumm'ﬂmamamm TANUUENIINITNYATA UATVIULAS mavaﬂmmmﬁvmu
ﬁﬂstWGszwuﬁ“LuLmaaiJaﬂ‘mmwmﬂwu muduneumsUulgsiuddudniauieudoudowiu n1s
Wisuiigunnsgu mseRsuRsulueddiu uasntswisufiouiulsinumsns auddy T
Andunsluseningd 2565-2567

uanani Wiaundnlnadesdnimenusuiiongdu 16 aeiug Eddosiameoiuguindy
Nei602028 - Nei602043 Ssanewiusuiivanil fdnaamlunismumuuds finvasnininnenss uasd
aussouzmINaNgs deagldinluliustlosdlulassmauiuuseiudninadesdn el

4) nsUSuusadnlnadesdndanenuguiang duNUSARUN o UNANEALAZANNULAILAY

q
a

N o R U
vuuUNnUIzIn
NaN13AL IR 2559-2564 Tedalnadesdadaneiuduianeiugivdetgiiuiedu
g v a % = Ao o v & A o v & v %
NVNanEngs NULAY uasllaussousnITHaNRNIENa 31U 44 aneviug Wiethaeiuguwinlaluade
wazimugnuausely uenanifsasnsafndentilnadesdnignuauilinandngauasnunadiuiy

15 g o1guiuieddu iedngtunounsiueuiiisuiiug Inennaunusiiiunisiusenined 2565-2567



67

AANTIUN 3
N15IYANWAUSNIEITINYIMNYITDINUAIUNUKAY

Study on Physiological Traits for Screening Drought Tolerance
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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 9™ 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 NP99201C;F, and NP99201C¢F, tolerant to drought because
they produced high vyield, 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 and 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.
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Table 3.1 Mean grain yield (kg rai'), anthesis silking interval (ASI), 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 DI
wWw S Mean (%)

NSX112026 1139 571 855 50 1.41
NSX112017 1237 473 855 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 7 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 3.2 Mean grain yield (kg rai'), anthesis silking interval (ASI), yield loss (%) and
index (DI) of inbred line under well-watered (WW) and water stress (WS) at NSFCRC

during dry season, 2017

drought

Grain yield (kg rai™) Yield loss
Pedigree DI
ww S 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 a4 269 91 0.71
Neid52009 466 25 245 95 0.42
Neid02011 455 19 237 96 0.34
Neid52007-1 423 33 228 92 0.63
Tak Fa 3 303 154 99 0.10
Tak Fa 2 156 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 3.3 Mean grain yield (kg rai'), anthesis silking interval (ASI), 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 DI
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 3.4 Mean grain yield (kg rai'), anthesis silking interval (ASI), yield loss (%) and drought

index (DI) of early hybrid maize under well-watered (WW) and water stress (WS) at
NSFCRC during dry season, 2018

4 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 457 904 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 3.5 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
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 3.6 Mean grain yield (kg rai'), anthesis silking interval (ASI), 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 DI
wWw S 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 3.7 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

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

Nei532027 a77 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 3.8 Mean grain yield (kg rai'), anthesis silking interval (ASI), 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 (%)

NP99201 CsF» 1341 484 912 64 1.07
NP99201 CsF2 1287 483 885 62 1.11
NP99202 CiF» 1167 347 757 70 0.88
NP99202 CsF2 1091 298 695 73 0.81
NS3 1179 a37 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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MnnsnvasUsndudnvuzarimuudwosininadsdn lnednvuzmaaisine1ves
drlnmdssdnlugguds aefusviorusilinanangauasdarumuuds Wun aewusur Neid62013
Nei532005 Nei542001 Nei542012 Nei542017 W”uﬁ:auﬂwam NSX151001 NSX151008 NSX151034
NSX112017 NSX112026 NSX152005 NSX152020 NSX152067 wag NSX152096 Uszy1ns NP99201CF,
uay NP99201CF, Twiuduaraneiudmaniliinandngeis 2 anin Swefifuinisgapdonondnsi uas
fyinuudennnndt 1 Sadaduiudnuuds iWeRansannsduanesiuamasnimevausdluseuiuly
anmeminluszezeenaen Fasfiauduvesuasargmgiaean aewusuy Neid62013 Nei532005
Nei542001 Nei542012 iag Nei582009 Wuﬁ:@jjﬂ&lﬁll NSX151001 NSX151005 NSX151008 NSX151034
NSX102005 NSX112026 NSX152067 NSX152070 NSX152095 thay NSX152096 Usza1nsy121na
NP99202CF, Sidnmsdaaseiiuasgs matadaunlugs usssszmetilusn uasmanieings uandlv
wiiludaeiiAamnaaseadesninnisnat Wugwardiinludiealafienistn uasdanainng
duamzriuas Sadaduiusifaumundstaenndoaiudnunznanan

SloTinmzsiandudsyansanduius (correlation coeffident, ) sgninedhsmsduaneina
fudnugnsassineluaninuaiilussezeanaen nud1 nisduesginasinruduiusinaandy
nsUadenlu nsmen willanuduiusinaauiuussissemetihvedy fadumsdadenaneiug
yiougdninadedninuuds msdndenasiuiuioRusluanmuimirlussezoonaen Aflainns
Fuarpinasgs maladavinlugs wssfsssmednludn wagnisaisings assilidleniadszan
arwdnstlunmsdnidenaneiusininadesdr iilinanangewasnuudanulude venandannsold
Wesi@udnsgadenaninuaziviinuudiszneunmsinsandadenaieiugvseiudme lnvaneiug
vorugfesidudnisgny denanandi wansn faumundannniaeiugisivesidudnisgyde

a

HANANZS e NUEUIoNUSNLAYHNUMAININNTT 1 WaRIINHAINNULAT NaRTatudIn faneiugvise

e’df-ﬂ

Tugnildvinuuaniosndn 1 waned danumuiaiosnit 13essulafean1Ize

nsfuaneinaarnsaevsuadlusauiy :nnsmaasslull 2559-2564 wuin ledlna
L%Mlﬁ%JULLﬂ\‘l faus 6.00 1 Sﬁwﬂwmvﬁuéfumimaﬁw nszUIuNIdaATEuAsRBuTuie Anudures
IGNOE meummmmm ugsgatiionan 12.00 u. Gmumﬂwmummﬂmimamaqam mndralwala
anusagauiLiuANFeIns agvilidlnaRinanieien wasFuuansern1sviath s
Huvsuasuanadunouie Lazanasautiosigeluian 18.00 u.

1) AMM3daATIEsIUAS (photosynthetic rate) ilunszuIumsiasundsnunadioglusuves
wdsnuadl Wedluldlunssuiunsaduasdaesest wu uuasiema Wemadudwiinvesudn lu
soutuvesdnlng nud1 Msdunrsinasasiuegiuna nanie Weardurswuanios madaases
wasaztios deanuiduveauannn medunnsiassiunniy luannseniugidanisdaunsgy
uasgauansidilnaiusduiianunuuds iesmndnsdinsdueneiansidrineazaati

2) Arn1sUantnly (stomatal conductance) iunalnmsnevaussvastinluiiednun o
Fansdanseidauinly Wedmlnedaueien siugisiainsUadauinlugs uansindnludialne
Fanndaoy 1l eansuuaranaudeuaingamgiazaulul Snviedadnisuaniud sudie
asuaulaeanlafuazinfuussenma iliAansdunsziuas
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3) usaasEmeweasly (leaf vapor pressure deficit) WuArmusmwesssuluameiuly
Tufiy Feduiusiugamgiuagenududuimslueinie fusiifiusafsssmetivedugs uansiiluly
finsssmeoeniinn milnaazuansoinisvint Tumassstudia mnaeiusiifussdessmed
vaslum lothluussemagiedeunsiudiuiiluining vlilufiensdu gumpfavadluluazanas

8) n135A181n (transpiration rate) iWumsunseesimnuinlu anmnslidaduauedriinnd
msanginannitluanimetilussezesnaon iesanlufudiviiaiiiismelviinisaedinaoniis
fu villduansorniadien Tuanmuedeaiusiifmnsnieings waashiieuaansalunsgaiiainiu
desnwaunavesiiluluasUTinahilgapdeoenty Sdiuansenadien Saduiugnuuds
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yamainues uazdssdiudougnssudminadesdnd 2) Wemanumainvanemetusnssalusedud
Buenarairsendnualmaiugnssuvesiugdrinadesdnd dudunislasduundnuazuaznis
Ussiliudorugdnlnaifiosdn fmetusuisiuy 111 aeiug uasiusgnaay 20 Wug Tuulassaus
iug (Ex situ) Yuiindeyadnuaziusmuvdninasinismsaae uandnuasiusiivifiensdunses (am.
2) vosdinfunsoaiusiiy nadvnisinuas Wi lnadesdn futazanetug Musisnuas sz
fuguansnetu fail Taudugouszerlunsnadaiden wns wazihe msusnguoulvlssnduiiniulusses
Tuusnediduunn W Yunans wes waghivsnguietesunn susduusnuu sunay tu-luwe uazly
wig anaduresdideivedludy Yunans uaggou madurduveseulutunans wagliusngwie
wepan Mslaswedluusniilodingsy Aeudnemss wussunu ldldmselasdasunn Tases waslasuiu
na1e SNYALTOIAIRUATY SEAUTRINISTnuentiUsng wasdnuenidnies dnvaryenanfinse
ADUYUN9ATY WATLUITTUIU kazlAsU N1 §1unendeedlieIsou Wed Yun WA WAzt Sulsadden
Wiiog Bun wAs wazslae ulnudiendeu wides wum uas wazsi nsusnguenvleeiiuuugiunen
nunen Suisey waglna Wuann W dunans tos warlivsingudetiosnn nmding wasdes ms
Usnguonlnlsefiuvessnaduann i Uiunans fes uarlivsngvidetesinn Hnvsenszuen nse
978 uarwmsanTIRmsinszuen dnvazmaiSeweandnnse viaveamdniuds uarieiuds didy
FuuuveNAaLarAT A AadunsIT AN T dumAes Ao indeadu uazdy daunisly
in3eamneluanalilasueimalaiileuszifiuanamarnmatemeiugnssu luszdufduevesdnala
Aeadnd 207 aestug Ingldlnswes 11 ¢ Wiguuuumafnuaufduofiuandieiu S1uau 63 fums
InswedisriatuwhliAswouidueiiuanssiuludninausazaoiug uiaslnswesieniaigny
A1ALMAINane (PIC) Aaus 0.49-0.90 ddnadewinfu 0.76 nanisiingiaaundgndeiunis
fugnssuvestlnad sadniianun Se0gsening 0.26 1 1.00 HavesnITIATIEATANG uF2873
UPGMA W& ifiguinunil Dendrogram ilvinsdautsnguansduiusmiaiugnssuléidu 8 nqu a4
Foyafildrnnisduundnsazuarnsssiiudenuidninadsedniuazns@nmanuun nenamis
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Wugnssuvestnlnadesdnisenisidiniemuneluana SSR wall agldilugrudeyadesiuly
lasansusuugeiugdalnabesdnd wasiluendnvaluseimiugiieidutayaddsdmsunsiaaey
Tugtalnadesdnd

Key words
Maize, inbred lines, maize characteristics, sermplasm, Ex situ, DNA markers, SSR, maize,

genetic diversity

Abstract

The objectives of this activity were 1) To study agronomic traits and quality performance
of maize germplasm 2) To assess the genetic diversity on DNA fingerprint and genetic identity of
maize genotype. To operate by classification of characteristic traits of 111 inbred lines and 20
hybrids maize in Ex situ. Data was collected regarding descriptors for maize from the Plant Variety
Protection Division, Department of Agriculture. The maize characteristics showed the difference
among varieties. As follow, Color at base of seedling was green, red and purple. Anthocyanin
coloration of sheath at first leaf was very strong, strong, medium weak and absent or very weak.
Shape of first leaf was obtuse, round to obtuse, 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 erect, semi-erect,
horizontal, absent or very slightly, recurved, slightly recurved and moderately recurved. Stalk
appearance was straight. Degree of zigzag on stem was absent or very slight and slight. Tassel
type was erect, semi-erect, horizontal and drooping. Color of the ring was light green, green, pink,
red and purple. Anther color was green, yellow, pink, red and purple. Silk color was light green,
yellow, pink, red and purple. Anthocyanin coloration at ring, slume, anthers and silks was very
strong, strong, intermediate weak and absent or very weak. Color of brace root was purple and
green. Anthocyanin coloration of brace roots was very strong, strong, intermediate weak and
absent or very weak. 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. The use of
molecular markers to assess the genetic diversity and DNA fingerprint of 247 maize lines. A total
of 11 SSR primer pairs were applied in this study can detect a total of 63 polymorphic alleles.
The polymorphism information contents (PIC) for SSR primer varied from 0.49-0.90. This study
showed a genetic similarity coefficient in the range of 0.26 to 1.00 among all accessions. By
similarity coefficient method and UPGMA cluster analysis, the dendrogram generated from
clustering could be separated into eight groups. The data obtained from the characterization and
genetic diversity of maize germplasm by use of SSR markers will be used as germplasm data on
maize breeding programs. And it is unique to the varieties as a reference for checking maize

varieties.
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Iidouasiaunaeiusuitagiuggnnansiuuun Aldnandngs annma Funumdenuniuse
anmwndendilsivanzan fumusensvhatevesusasdnguazlsading o wailaussausnsnauiin 49
nsUfudgeiusdauiuedsBeiidosiunaadeiugnasudi gruiugnssunte uasiiarumainuanenis
fugnTsy AsmudnvaeAthuiuseiugFoens dmdudadon e luldlunsusudgaiugln 3
Fuduiagosiingids Anw Yssiliunma uazaruvainvatsveadonusnssy Wieiiusiusy $nw
Suundnwairuszaiug Vssdiudnonlunslinondn uazsufindnsagmamainunsfiddgesde
fugnITa agTuguAraId (2562) namimsfnumanuduiusiasanunanvatsveadenugnssuiiy
aunsoild 3 wuamnede 1) mslesevianuduiusvesdnuneiusng (phenotype) Insnisdudin
doyadnuurnsduguineuaradvinewesiiy udhdeyamatunniesesinumiiounioniu
WANA19VBIAEWUEHY 2) N1TaATIEaduRusaes o avinlaelidoyansauUseiRnews g
foundsluaudsusamyguiaiu uar 3) nsldiaiesmnemsluana (molecular marker) Fsn15thAna
wansindluseAufiduonlfiiudoyauszneunieativayudoyadnume fkanteennisuoniu Toyadils
usnaNUIveNugIazdnvazszdusigndeausiuddy Ssannsaszyanalnddameiugnssudn
#ae yhlFnsduuniugianuudug 05 uasdussAvBamanndetu anunsnszyanalnddanis
fugnssuldeguiuneidnwuasuenliaunsowenldiommn feiifesunmbugudeyade
ugnssy wazanusarnlduselesilulasainisusvuaiuglaegndiuss@nsnm

a3 eenunelulanatedieaans (Simple Sequence Repeat; SSR) w30 lulasuavinalasi
(microsatellite) \Jutuadudusiuau 1-6 ta Ainszarsog Suaunnnluaefduie 91nnsAnyilu

'
a

Afidindugmuduiidululasuenmalay Sfduveshduidueiifininensita waylifinisneasia
(Tautz and Renz, 1984) T,msjmmﬁﬁuaqmﬁLﬁm"l,aﬂﬂiLmeaiaﬁﬁﬁgUwam q anunsain i du
fugrudmiunsiaunadesmslianadiuiluldtuegranedunmsidensdunsineei
warnvatgugnssuluianateyie wu T1lwadamien (Uszaiu wagane 2558) nunezsidng
(Vieira et al., 2010) nunlsUas (Hendre et al., 2008) 1 (Yvns 2549) SudUenas (AISh wazane
2552) uagtnalwaanenuguy (Judy wasany 2554)

nsnwiTsldsmundnumsyssdmiug dssdudnonmlunslinands wesdufindnuaesnis
nManuasiiddgyuentenugnisuandnumefiituantenn (phenotype) Lag MAIIUVAINNAIEN
Wugnssuluszaumdwe (genotype) gasimlnadsdnifinsdnnsinenssusald lngldiaiomne
Tuanaviiaieaieaens (SSR) nie microsatellite 1t ol ldtoyaii arursaszyauuanseiumg
fiugnssy waranmsnaiisendnuainaiugnssvesusaziugluszdudifutofieidu gmﬁazﬂm%a
ugnTsy waganusarnldUselevilulasinisusulsaiuglaegadivssansnmeely
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4.1 M3uunuazUsziuaAnarRugtlnatesdndlunuassausaniug (Ex situ)

T 2559-2564 difiunisTuundnvazuazmsUssdudeiudninadodnfamotusul uargnuay
Tundasausuiug (Ex Situ) 1MUHUNITNARBILUY Randomize Complete Block (RCB) 4 waa/ulas
don Ugndmlnadesdrignuau/aefusuy uniem 5 wes szeedan 75 x 20 leufuns 1w 1 du/
sy ndsUgnunzduiinnuiunuanafiniunnieiivosnadu Sas 200 ndudels naufueraianes
8n31 300 33/13 latlenadl 15-15-15 sesitudng 40 Alansu/ls warldtiowndl 46-0-0 Sn 20 Alansu/ls
detmlnaeny 3 dUni Tuiindeyadnuaziugaamsninusinsnsadeunadnvuyiugiviienis
Auases (An.2) vesdiinduasesiugiin nadvinsinuns sudunsiiqudidefvlsunsassd

4.2 m3ldiedonmnsluanausafiuanamannvaiemaiugnasuvasdinilnaifosdnd
fniunst 2562-2564 w dintdeiaumaluladtinim Sdunsumssdunu Gl
1. mawseuiegRfiguaznsaiafouend il

1.1 inzwdndnlnelunszans sunssviaaigdulaluszezegluszovdundieny 15-20 Yu \iu
unusegsluilvatafiiue tnedwustrinadesdniomn 247 ¥us Fuandlumsed 1

1.2 afpddueainludnlng lneldyeainfiduedniagudmiuiin Plant Genomic DNA Mini
Kit (Geneaid, Taiwan) nueazdenvasisnslugaadta aniunmnadeunmunm uazSinuvesiidu
il Tnedgmsiadinisganduuasiieins esadalaslnlndined uaznsaasuiieiSesnilsa
waddalnslisda Juiinuauiiduweseyaaienin wandeansiduelbildanududy 10 wilundu/
lulasAng Wothluvhuisendidens wsiufiBuefigumad -20 ssmeaidea letuneumsnaaay
mlwsiesflianuuandswoauiidute wagnamsUuuunmaiafiduevesdininadssdniudas
g

2. mafindeninsaesimngalumsfnnemimanvanemaiugnssusemeia SSR

2.1 ¥msdududogadduiuavesinsiued SR Aisumzdvdsuiuarest1nlng angudeya
MAIZEGDB (http:/www.maizegdb.org) 31131 56 Alwsies uasdaaseilnsies

2.2 waapun B asinaiiSuovadlnawes SR usaze futrilnad vedn lagldyn Typet
Microsatellite PCR Kit Imwﬁﬁ%mﬁwm 25 lulasdns Usenouniy 2x Type-it Multiplex PCR Master Mix 12.5
T3lAsdns, 0.2 UM upstream primer, 0.2 UM downstream primer, 10 ng ALOWBAULUY USutBinessenindu
Tiiasu 25 lalasAns wasssanmemahmmessd safiu S stusnssufigamnd 95 esmigaidea 5 1
AU 1 50U AMIEY 95 BermYaIEs 30 T 60 BIrEABEE 90 UM 72 Bsrmiwalded 30 Fu9l 31U 30
50U Waw 60 perniwaLld 30 W17 S 1 50U MnturTareuAB e fuuTualdlagld 2% ovnilsa
wedlEninslnida lnefifiSuoamsgiu 100 bp DNA ladder marker ifufiisudievnunaduiiue uay
Jufinamaneises Gel-Doc Transilluminator (Bio-Rad Laboratories, CA, USA)

23 AndeninswesidisnFnalilute 2.2 dlunaanseasiFesias FAM VIC NED uag PET uén
ilufsUSinaifSueduiminas o 12 iug Teelden Typeit Microsatellite PCR Kit netfA3e viavun 25
Talasans Usesnausie 2x Type-it Multiplex PCR Master Mix 12.5 lailasans, 0.2 uM upstream primer fifinaan
#8 FAM %3 VIC w58 NED wie PET, 0.2 uM downstream primer, 10 ng ASuafuuuy USuuSinmsaaeniy

naulviasu 25 lilasdng uavsannignsynauveaassaiiulSinamsiugnssungamnil 95 ssrwaldua 5
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U 91UIU 1 59U ANR8 95 BIFwALT Bd 30 TW9 60 DeALaLTYE 90 TUI 72 seFwalduE 30 TU
$1u9U 30 50U waY 60 Bernwaled 30 LTl S1uau 1 38U MNTuRTREeUR B weiUSadldlagld 2% s
Arlsanasdninsiide Wudeniude 22 nnfuhrendniidorsiivaelunadournavosdud s ue
e eavBen TeemsuenuueR RS ueseira et sTA ABI 3730 Genetic Analyzer ifiUReufieuILnTY
Aueagnniieg s (ntemal Size Standard) iWusnBeuiisumnamedufiduie (LIZ 500 Size Standard) uas
dndenlnswosiuaudiBueiimsunnilutmlnausasiug
3. msUssdummuvamvaemestugnsves minadesdn adldietommneliana SSR

3.1 thduevesiniweiaialilude 1 d1nu 247 Wug Fauanslumsed 2 dlldiaSnafiue

Tneldyn Type-it Microsatellite PCR Kit i1t lnsiwosAnaannansidssuasiidnidenldainds 2.3 lneufisen

[
o

ioviun 25 lilasang Useneusae 2x Type-it Multiplex PCR Master Mix 125 lulasans, 0.2 uM upstream primer
NAnnanAae FAM 1150 VIC 38 NED %438 PET, 0.2 uM downstream primer, 10 ng flWaAULUU USuUSinns

v '
1% [ LY

v a & o 44' a a o Q' a
Apdndulyiasu 25 lulasdng waensan1ien1syhauresns siuUsuasiugnIsugamad 95 e
WA EE 5 U9 91U 1 T9U AURIY 95 Dernaldiua 30 TuW 60 ssrmwalTaa 90 ANl 72 esriwaides 30
U7 91W9U 30 SOU wag 60 BsrwATEE 30 U7l S 1 SeU MNTURTvEeUR D weiNUSInala lngld

aa N a A Y S o a aa s A 2 a
2% oxnlsalaadldnysiveda wwneiude 2.2 MntuihnendsiidonsuvaelUnTadeurunnvesiudiud
<3 1 a S oA v dl' 1Y wa . Aa o ) =
Wuost Azt un InuMILUNUUIATURLD WOAI8LAT 838 ALWITA ABI 3730 Genetic Analyzer NilfiUTauMBU
WIAT WAL UOBY Y NAI9E19 (Intemnal Size Standard) L udUTsuLBuIWIAYET WAL UL (LIZ 500 Size
o A 5 v a )~ i 1% ] o ¢
Standard) wazAndeninswesiliuauRduwedanuuwinsaludrlneusiaeiug
3.2 AemideyarwiedumiduelugUreadiininsillsunsy (Electropherogram) vasiieg el 1alne
e iusaziug NlannneinUSinadowenelnsuesusaye Ineldlusunsu GeneMapper™ Software 5

4. MstuiinuauainsenteyanuaINaIen1eiugns sy
0.1 tufinfoyavuintuiiBuevestinadsdn iutasiuvowusarinsues las wasdoya
veduRdueiivsngluwiesiiwisliduay 1 wasnmshivnngduiidueddmumiafetulmndu
@ 0 lngduiinaslalusunsy Micresoft Office Excel
4.2 31A518UsEanSamaeslnsiue s uaneAunaINaIe1eIdaia A1 Polymorphic
Information Content (PIC) A nduiudadadilnainnislyiaissmneluianaunazsiuvus Ingdn PIC
Juenilansismnuannsalumsnseseunuunnassmnsalulnuveasiesmngluanaild
4.3 Tinsghanuduiusmaiugnssuvesinnadssdnd 247 Wug afaunugivulnsunsy
(dendrogram) Taela Unweighted Pair Group Method Arithmetic Average (UPGMA) Lﬁ'a%’mw'amjm

gt nlnadesdn inuanuduiusiunaiugnssy
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4.1 M3uunuazUsziunAnYaRugtlnafesdn dlunuassausaniug (Ex situ)

fa v A

Frlnadssdiaoiusuitargnaauiildsumstaulnogusifoialiuasassd nadvns

NuAT annssuundnuuzlsEiRus (narwan n) G
U 2559 il 1 T1lnadssdafaeiusiiengen $1umm 10 aewus wui Taududeuszerlunen

AAdIS BALTY Tak Fa 1 #d7 gUs1sluusnuunay enviu Tak Fa 1 wag DTMA-192 s nsldsesty
wsnnilefinase Aeudranss uazuurszuu muluidumisiinuuandider grusendes ATagou 1Ten
LAY UATIIN ANV YRABNAIERTILALABUT1INTY ALLLLYBITERRNMIRUIUNAIATILY ALY
YBINBNEBEUULNUNAINUIUNATG BNLTU Tak Fa 3 10 wag Nei532005 Hae n1unanges (glume) &
Weilniae d19¥algivateanns Weleeu 119¥alled Weilargaauns Werdaguyualegauns
Whenmendes (lemma) ALlg180u duLsey (anther) duns wazaias ntiu Tak Fa3 dwdes wag DTMA-
202 Avuy wulvy (sitk) uns laudgiatesine laudgilateuns lawdeivangyuy laumdeslany
a9 uaziMAes Anurrasdfunss 9InmAis tsuden ontu Neisa2013 Aden Himsanszuen
7590598 BnLiu DTMA-202 Asnsansrefamsanszuen dnuaymsiBewosudnnss visveasdausiia
Aenansiinifauds oniiu Tak Fa 3 Neid52006 way Neid52009 Asauds dfdusuuuvosudaddumios
wdesdu enLiu Kis0 Awdes AMvesudaiunssdudwnzdduimaes oniiu Ki6o Aivdes DTMA-192
wag DTMA-193 @ndesdu Fedvn

it 2 Srlwadssdniaeiuduiengdu S1au 11 aewus wui Taudusousserluusnaad
W wea wazsae sUsilunsnuusazuunay mMslaaaslunsninilodnnss ApUYI9RTY WaguIsEuIy
nuluiisunsiinuugadifen snciu Nei502015 Ailervusiae grunendesdidersou e vniiy
Nei502010 #vuw Uaz Nei541006 Fund SnwzianandIfnss ABUTINNTY WATLUITIUIY AN
YDIYOADNAIRNAN UTUNA B AIIULUUVBINDNYDEUULNUNANUILNAN 8ALIY Nei502007 taey
Neid12001 wag Neid11016 30 nrunenges (glume) AlgIgou Wud dielnalien Weilntdisagyn
13 wazsh¥algnUanegniiag Waenaenges (lemma) AligIgou eniu Nei502015 Hdei8aulngie
waz Nei502010 #7e38auua1uqnsiae sulsa (anther) @dioe wuy vuelAdeas 139 way desaty
39 LUl (silk) @lensou wides duy was 13 laumdssuateun waglauwionaieiig dnvue
vosddunss sInAdifeauaraing fnnsanszuen wagNsINTIe oniiu Neid11016 Aensansaeis
N39nszUeN dnwarnTisseaLdnnss vinvesudauiinanansiiniauds sniiu Neid62013 waz
CTS011074/P31C4S5B-38-#-#-2-B-B-B-B/CML421-B-B-B-B-B-B Avviauds A dusuuuveudnidu
WMAD LaznABIdL niiu Neid11016 Adw ANvesudndunsadudnnzdduvaes wazivdosdu
AU Neid11016 &l

T 2560 41lnadesdndansiugud S1uau 20 anesitug wuin Tauduseuszerluuanadding ung
waztder gusslunsnuunazuunay nsldsvesluusninileiinnss uazAoudenss nuludidumisiln
UugndAlen 8nidu Nei582031 #l87303039 g1unenges@llie eniiu Nei582029 Algigau Nei582024
dvun Nei582006 #3179 Uag Nei582001 #lgiUuLAY dNYMzYanNAINATILAZABUTINNTI AUWLY
YDIYBNBNAIRUAIN VTN kazklY ANNKLILYBIRENgasULLNLNAIUIUNATE NuABNgae (slume)
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A0g7 WeaTnaiie wniiu Nei582024 A10180U uaz Nei582006 #3139 Lhanaenges (lemma) &1387
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4.2 malfiedonmnelnanauszdfiuarsmannuanemaiugnssuasdrlnadedns
1. Msw3eNiegsigasNMIannnLouLe
nansatafdueantuilnalagldynainfdueiivdnsagy Plant Genomic DNA Mini Kit
(Geneaid, Taiwan) wuhanludnlwaaatiutn 0.1 nfu WerluatafiBuiedeymatafnan uaz
ansazaneBueiianaldlummaUinnanarenududuresiiiue Tngldiases spectrophotometer
flenueadu A260/A280 wuiAdueiiadaldmuTunmde 1.5-5.6 llasndy uasdemududuey
Tutas 10.45-37.35 unlunsusielulasdng wanilethaisavanefduwediatnlilunsivaeudie agarose
gel electrophoresis wuaAduefianaldliuoufid uefidmaunaznisuinvesiiduiedtos (Figure
4.2.1)
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Figure 4.2.1 Genomic DNA isolated from 16 lines of maize. M = 1 Kb DNA Ladder.

2. msfndonlnsweiimnganlunsfnwmanuvainvatemaiusnssuiemeda SSR
2.1 manageuNsiUSnaiduevesinsies SSR
naINNTAdeUMIiSafduovesiminadesdnifelnswes S 56 g wuiilng
wodiia 56 4 annsnifinUBnufiduevesininadesdnld Fuaninmdegidnmesiannodi
UsinasBuevosimilneld (Figure 4.2.2) fawsilwsiesis 59 ¢ annsafiuinaduevesiming
18 wighfelddmdentnaiwes S 28 ¢ ieldluiuneusiely
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Figure 4.2.2 PCR ampilification using 14 SSR primers. M = 100 pb DNA Ladder.
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3. MInTRABUANIVAIVE Mg Tnadssdn Taeldiedemneliana SSR
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Faduiugfidanuduiusuuuiitosdiu (sister line) nsdanguanudusiusysiugnssulnelaglsen
similarity #isesv 0.27 dunuiranmsousniugdnlnadesdaniléibu 8 nau Ssnglunguisenoude
fiuginoneenainiuls wagiusilianunsatenaanaindu Téun

nauil 1 Usznausnoaeiugdialne $1uru 29 aesiug len Nei 512013, uay Nei 582048,
Nei 582049, Nei 582065, Nei 490226, Nei 411005, Nei 542002, Nei 582011, 582012, Nei 9202(T), Nei
9204, Nei 512012-1, Nei 582046, Nei 532005, Nei 532002, Nei 582018, Nei 532028, Nei 542005, Nei
532023, Nei 532012, Nei 532013, Nei 512025, Nei 582017, Nei 532003, Nei 582025, Nei 502022, Nei
402011, Nei 502007 way Nei 502023

nauil 2 Uszneufetmlng $1uru 16 anewus 1dun Nei 462004, Nei 532015, Nei 532020,
Nei 462013, Nei 582039, Nei 452004, Nei 462007, Nei 462012, Nei 462001, Nei 532018, Nei 492024,
Nei 542012, Nei 492011, Nei 502029, Nei 542035 wa¢ Nei 532014

nauil 3 Uszneudetnlng $1uru 10 anewus 1dun Nei 452015, Nei 581019, Nei 452019,
Nei 452025, Nei 452018, Nei 582022, Nei 582019, Nei 512008, Nei 532011, tae Nei 512028

naudl 4 Usznausnedinlne S1uau 63 anewus 1duA Nei 422007, Nei 422004, Nei 452001,
Nei 462002, Nei 542028, Nei 542029, Nei 542006, Nei 542025, Nei 542021, Nei 542024, Nei
542022, Nei 542023, Nei 542027, Nei 542026, Nei 582062, Nei 542003, Nei 492014, Nei 452006,
Nei 542031, Nei 542030, Nei 452009, Nei 542016, Nei 542017, Nei 542018, Nei 542007, Nei
542020, Nei 542004, Nei 542019, Nei 542008, Nei 581021, Nei 581023, Nei 452026, Nei 512021,
Nei 532027, Nei 581018, Nei 512024, Nei 452007-1, Nei 582009, Nei 582057, Nei 452030, Ne



88

582026, Nei 492002, Nei 452010, Nei 452014, Nei 452031, Nei 542033, Nei 542032, Nei 452013,
Nei 452016-1, Nei 452016-2, Nei 512026, Nei 532010, Nei 582001, Nei 492001, Nei 502005, Ne
582002, Nei 582003, Nei 582005, Nei 582004, Nei 582059, Nei 581024, Nei 512029 uag Nei 542036

naudl 5 Usgnaudetnlng i 80 anewus 1dun Nei 452002, Nei 582044, Nei 582064,
Nei 582043, Nei 492013, Nei 9008, Nei 502004, Nei 582041, Nei 452008, Nei 542009, Nei 542014,
Nei 542015, Nei 452022, Nei 452023, Nei 542010, Nei 582036, Nei 542013, Nei 582038, Nei 542011,
Nei 542039, Nei 582008, Nei 582007, Nei 492008, Nei 582015, Nei 582050, Nei 582052, Nei 502021,
Nei 512020, Nei 532019, Nei 9203, Nei 402025, Nei 412001, Nei 452029, Nei 582054, Nei 542037,
Nei 582013, Nei 512017, Nei 512017 , Nei 532025, Nei 582023, Nei 582040, Nei 502001, Nei 452028,
Nei 582045, Nei 452021, Nei 432001, Nei 492012, Nei 512003, Nei 502018, Nei 541024, Nei 502012,
Nei 542024, Nei 492016, Nei 502013, Nei 492022, Nei 492023, Nei 452027-1, Nei 582016, Nei
541005, Nei 541008, Nei 502011 , Nei 512004, Nei 581006, Nei 502014, Nei 411090, Nei 541002,
Nei 402004, Nei 502016, Nei 581004, Nei 502020, Nei 502003, Nei 532007, Nei 532009, Nei 582024,
Nei 582042, Nei 452032, Nei 411002, Nei 581002, Nei 512030 wag Nei 582029

naudl 6 Usznaudednlng 1 24 anesiug 1dun Nei 532021, Nei 411014, Nei 411013,
Nei 411016, Nei 502015, Nei 541001, Nei 411007, Nei 541022, Nei 492029, Nei 502008, Nei 502029,
Nei 581008, Nei 442013, Nei 411011, Nei 411030, Nei 412019, Nei 411032, Nei 462006, Nei 582051,
Nei 581001, Nei 582014, Nei 492015, Nei , 512016 @z 411003

naudl 7 Usgnaudetnilng suau 21 arewus 1dun Nei 492018, Nei 532001, Nei 542038,
Nei 532006, Nei 532022, Nei 512022, Nei 582027, Nei 582030, Nei 532024, Nei 512023, Nei 532026,
Nei 582031, Nei 582028, Nei 541027, Nei 541029, Nei 512018, Nei 512019, Nei 492010, Nei 452017,
Nei 582060 uag Nei 541021

nauil 8 Usznausnetnilne $1udu 4 anewus dun Nei 442010, Nei 442002, Nei 492007
wag Nei 541004
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Figure 4.2.3 Dendrogram showing clustering of eight maize genotypes based on SSR marker

analysis.
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Glume color
Anther color

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

Traits of kernel

Number of kernel row
Kernel row arrangement
Kernel type

Color of kernel 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

WNUAN N
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
obtuse obtuse obtuse obtuse obtuse obtuse obtuse obtuse
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




Characteristics of early inbred lines in £x situ at NSFCRC during rainy season, 2016
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Traits Nei412001 Nei411008 Neid11016 Neid62013 Nei502007 Nei502010 Nei502015 Nei541006 Nei541022  CTS011074/P31 G18C23-30-1-3-
C4S5B-38-#-#- 1-S14
S5/CML4A21-S6
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 round to round to round to round to
obtuse obtuse obtuse obtuse obtuse e obtuse obtuse obtuse obtuse 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 greenUuging green green green green
Traits of tassel
Days to tasselling 59 53 49 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 light 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 kemnel 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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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 round to round to round to round to round to round to round to
obtuse obtuse obtuse obtuse obtuse Fhuse obtuse obtuse obtuse obtuse
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 greentured 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
Sitk color
Ear shape

Traits of kernel

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

Color of kernel at abgerminal site

intermediate
green-purple

red-yellow

52
93
purple

intermediate
green-purple

yellow

55
91
pink

semi-cylindrical  semi-cylindrical

12
straight
flint

orange-yellow

orange-yellow

14
straight

semi-flint

orange-yellow

orange-yellow

intermediate
purple
purple-yellow

56
82
purple
cylindrical

12
straight
flint
orange-yellow

orange-yellow

intermediate

green

purple-red

57
82
light green

intermediate

green-purple

yellow purple-red
56 58
84 95
purple pink

intermediate

green-purple

intermediate

green

purple-yellow

54
100
purple

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

12
straight
flint

orange-yellow

orange-yellow

orange-yellow

orange-yellow

12 12
straight straight
flint flint

orange-yellow

orange-yellow

10
straight
flint

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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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 round to round to round to
obtuse obtuse obtuse obtuse obtuse Fhuse obtuse obtuse obtuse 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 green‘qmm\‘i 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
Sitk color
Ear shape

Traits of kernel

Number of kernel row
Kernel row arrangement
Kernel type
Color of kernel 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
green-purple

yellow

52
94
purple

conical

12
straight
flint
orange-yellow

orange-yellow

intermediate
green

yellow

53
88
light green
semi-cylindrical

14
straight
semi-flint
yellow-orange

yellow-orange

intermediate
green

yellow

55
84
purple-pink

conical

12
straight
flint
orange-yellow

orange-yellow

intermediate
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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 round to round to round to round to round to round to
obtuse obtuse obtuse obtuse
obtuse obtuse obtuse obtuse obtuse obtuse
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
Sitk color purple red purple purple-green purple-green red purple-green light 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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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 round to round to round to round to round to round to
obtuse obtuse obtuse
obtuse obtuse obtuse obtuse obtuse obtuse obtuse
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 48 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

Sitk 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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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
spatulate spatulate spatulate spatulate spatulate
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
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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
spatulate spatulate spatulate
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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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
spatulate spatulate spatulate spatulate
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 kemnel 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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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
spatulate spatulate spatulate spatulate spatulate spatulate spatulate
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 77 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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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
spatulate spatulate spatulate spatulate
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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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
spatulate spatulate spatulate spatulate spatulate spatulate spatulate
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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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
spatulate spatulate spatulate spatulate
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 7 75 67 65 73
Anthocyanin coloration of silks intermediate weak absent intermediate absent absent absent absent absent absent
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WUIN U

Primers showing polymorphism across maize genotypes.

No Primer name PIC Alleles no Size (bp) Allele frequency
1 bnlg162 0.82 1 209 0.004
2 211 0.004
3 213 0.025
a4 215 0.021
5 217 0.079
6 219 0.167
7 221 0.046
8 225 0.046
9 227 0.008
10 230 0.360
11 232 0.021
12 236 0.067
13 238 0.029
14 240 0.008
15 245 0.004
16 247 0.008
17 250 0.050
18 253 0.021
19 255 0.025
20 257 0.004
2 bnlg666 0.76 1 111 0.008
2 113 0.069
3 115 0.015
a4 117 0.267
5 121 0.023
6 123 0.397
7 127 0.008
8 132 0.053
9 135 0.038
10 137 0.061
11 144 0.038
12 149 0.015
13 153 0.008
3 bnlg1233 0.59 1 78 0.432
2 85 0.108
3 87 0.459
4 umcl342 0.65 1 75 0.455



No Primer name PIC Alleles no Size (bp) Allele frequency
2 80 0.091
3 83 0.045
4 88 0.364
5 107 0.045
5  umcl1526 0.83 1 100 0.231
2 105 0.133
3 108 0.142
4 111 0.173
5 115 0.014
6 117 0.159
7 121 0.139
8 138 0.006
9 140 0.003
6 umc1560 0.44 1 157 0.699
2 172 0.272
3 176 0.019
4 191 0.010
7 umcl712 0.28 1 109 0.150
2 111 0.835
3 128 0.008
4 131 0.008
8 umcl745 0.80 1 120 0.095
2 122 0.245
3 124 0.163
4 127 0.293
5 129 0.007
6 133 0.020
7 135 0.027
8 140 0.136
9 160 0.007
10 162 0.007
9 umc2037 0.49 1 87 0.027
2 89 0.004
3 91 0.681
2 95 0.082
3 100 0.198
il 111 0.008
10 umc2356 0.69 1 200 0.024
2 206 0.174
3 209 0.012
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No Primer name PIC Alleles no Size (bp) Allele frequency
4 211 0.083
5 214 0.198
6 217 0.482
7 200 0.008
8 220 0.004
9 230 0.008
10 235 0.008
11 umc2562 0.77 1 113 0.007
2 151 0.085
3 160 0.156
4 162 0.142
5 167 0.376
6 180 0.007
7 187 0.014
8 195 0.184
9 201 0.028
12 bnlgd39w1 0.90 1 340 0.042
2 342 0.004
3 345 0.008
4 351 0.098
5 353 0.125
6 355 0.106
7 363 0.019
8 365 0.011
9 366 0.026
10 368 0.158
11 370 0.053
12 372 0.079
13 374 0.098
14 376 0.042
15 378 0.023
16 380 0.098
17 382 0.011
13 bnlgl792k8 0.62 1 214 0.004
2 232 0.004
3 234 0.467
4 237 0.396
5 241 0.035
6 247 0.008
7 252 0.012
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No Primer name PIC Alleles no Size (bp) Allele frequency
8 254 0.043
9 256 0.016
10 258 0.008
11 260 0.008
14 bnlgl812 0.83 1 174 0.132
2 176 0.255
3 179 0.019
4 181 0.198
5 183 0.189
6 185 0.009
7 187 0.019
8 189 0.057
9 191 0.075
10 193 0.038
11 195 0.009
15 phio72ka 0.75 1 431 0.012
2 436 0.032
3 440 0.439
4 442 0.115
5 444 0.099
6 446 0.162
7 449 0.099
8 459 0.043
16  umcl705w1 0.87 1 289 0.020
2 291 0.029
3 293 0.167
4 296 0.206
5 298 0.069
6 310 0.127
7 314 0.147
8 316 0.010
9 327 0.039
10 329 0.049
11 336 0.010
12 339 0.010
13 341 0.108
14 343 0.010
17 bnlgl61k8 0.84 1 166 0.185
2 169 0.026

SN

178 0.007
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No Primer name PIC Alleles no Size (bp) Allele frequency
4 185 0.106
5 192 0.060
6 195 0.026
7 197 0.285
8 203 0.007
9 206 0.020
10 208 0.020
11 210 0.040
12 214 0.146
13 216 0.007
14 218 0.026
15 222 0.013
16 224 0.020
17 226 0.007
18  bnlglé66 0.79 1 110 0.177
2 114 0.097
3 119 0.016
4 122 0.065
5 125 0.032
6 127 0.339
7 134 0.016
8 136 0.016
9 138 0.226
10 140 0.016
19 bnlgl25kl 0.64 1 243 0.032
2 246 0.095
3 248 0.349
4 250 0.016
5 258 0.032
6 265 0.476
20 umc2163k5 0.85 1 130 0.032
2 133 0.049
3 136 0.007
a4 139 0.147
5 142 0.063
6 145 0.007
7 148 0.130
8 150 0.109
9 152 0.298

—_
o

159 0.004
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No Primer name PIC Alleles no Size (bp) Allele frequency
11 167 0.011
12 169 0.004
13 171 0.053
14 173 0.028
15 175 0.025
16 177 0.021
17 179 0.014
21 umc2210 0.55 1 100 0.155
2 103 0.631
3 105 0.010
4 110 0.165
5 113 0.039
22 phi080k15 0.75 1 222 0.003
2 227 0.016
3 232 0.048
4 235 0.006
5 237 0.412
6 241 0.243
7 243 0.029
8 245 0.026
9 247 0.118
10 249 0.038
11 252 0.006
12 255 0.006
13 260 0.006
14 264 0.003
15 268 0.032
16 275 0.003
17 280 0.003
23 umc2212 0.67 1 115 0.127
2 118 0.269
3 121 0.475
4 124 0.117
5 127 0.013
24 bnlgl031 0.80 1 90 0.111
2 92 0.111
3 94 0.014
4 96 0.069
5 98 0.181
6 100 0.347
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No Primer name PIC Alleles no Size (bp) Allele frequency
7 102 0.014
8 104 0.139
9 106 0.014

25  phil01049 0.80 1 247 0.157
2 251 0.366
3 255 0.104
4 259 0.007
5 263 0.007
6 265 0.060
7 267 0.015
8 271 0.015
9 279 0.037
10 282 0.067
11 286 0.007
12 290 0.149
13 294 0.007

26 bnlg1940 0.90 1 410 0.115
2 414 0.104
3 417 0.021
4 419 0.042
5 421 0.042
6 423 0.031
7 425 0.052
8 429 0.115
9 431 0.094
10 433 0.063
11 435 0.031
12 437 0.208
13 439 0.010
14 444 0.021
15 448 0.042
16 450 0.010

27 bnlg2305k4 0.87 1 263 0.090
2 267 0.236
3 269 0.056
a4 271 0.011
5 273 0.045
6 275 0.079
7 281 0.112
8 288 0.045
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No Primer name PIC Alleles no Size (bp) Allele frequency
9 294 0.169
10 309 0.101
11 312 0.011
12 314 0.011
13 320 0.011
14 326 0.022

28  bnlg2331k1 0.87 1 378 0.089
2 402 0.067
3 408 0.078
4 410 0.211
5 413 0.033
6 415 0.044
7 419 0.011
8 423 0.044
9 427 0.122
10 429 0.022
11 431 0.189
12 437 0.089




