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Evaluation for Yield Stability of Hybrid Maize on Paddy Field

in Dry Season
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Wguwieu NS3 (1,152 Alansu/ls) Saway 10 - 22 Gﬁwiwml,?:mé’miqﬂmauﬁmu NSX152067 Sianeu
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ABSTRACT
The experiment has aimed to evaluate the yield stability of maize hybrids on paddy
field in dry season. 5 elite maize hybrids compared to 5 commercial maize varieties in four
locations during November 2021 - April 2022. The experimental design was RCBD with four
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replications. The results from combined analysis showed that the elite maize hybrids yielding
an average between 1,035-1,269 kg.rai-1 and 1,152-1,401 ke.rai-1 for the commercial hybrid
maize varieties. The stability analyzed Eberhart and Russell method good and stability varieties
must have high yields. The b are not different from 1 and the S2d are not different from 0,
CP303 Pac789 NS5 and elite maize hybrid NSX152067 respectively, yielding 10 - 22% higher
yields than check varieties NS3 (1,152 kg.rai-1). The order of desirable genotype of NSX152067
was inferior to CP303, Pac789 and NS5 but superior to NS3 NS4 and all other elite maize hybrids.
NSX152067 has yield stability and suitable for paddy field in dry season.

Keywords: maize hybrid; paddy field; yield stability
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ﬁz’hﬂ‘wmLadymﬁmﬁﬂuﬁmﬂwgﬁaﬁ'ﬁﬁzg%aﬂizmﬂlm esaniduiagavididglu
gnaminssuosdnd U 2564/2565 Useimdlnedfuiimedgndninaideodng 6.74 dwls fnondn
4.89 &1usi (Office of Agricultural Economics, 2022) uafiarudesnisdrilnadedn lunainaded
a¥ 7.95 &1usfu (Office of Agricultural Economics, 2018) nanandlnaLassdnsinannelulssime
fUsnallifismeduaudesnisvesmatn Wemnanusesnsliiie duingiulugaavnssuems
Fifhndu munsvenefvesnndssuadng (Department of Internal Trade, 2022) F4fin1svene
fufiugndnlnaidssdnlugguésanmulussadssumuiuiinnumngauvesiilnadosdng
(Zoning) tiielaemadasiuUimmmudonislilulsuina daudd 2557 Yspinalnedfudinzdgn
dfaUsemalszana 71.8 §1uls Sandnuszann 32.63 &udu luasiinnudomsliiilulssme
uazneludsinssemmade 5 U Ussana 30.88 drudu dsfuiufanandndawiu 1.75 dusy
(Office of Agricultural Economics, 2022) Gifni‘wmLgaaﬁmiLﬂuﬁmliﬁﬁﬁﬂmmﬂ@jniuﬁuﬁumﬁuﬁu
Aendnun® iflesaniiongdu Yssanas 100-110 Fu uazldthiosnimsvhundszanm 2-3 wh Ssana
sDTIBAANITUNITTUINTBIMIAY kardmaTmmaREARTUU I INAsLeNaMENTY Taiafiilosan
finandnesngnaintios uaznandngsninnisugnlugguuuszana 15-20 % 1esananimgiornai
WEANAENSTANSTIR wagHaRDULLEINIINISTUY TuafiuTinamandalifismeron i
aoinslduslaalulseme uazdseanludainauseing (Kongpob and Choosak, 2021) Augideiels
uasasIERiunsUsUl TSI lnedesdnignaaunagudeides ié’ai"wa%waIWMLa&Jaamaqﬂmau
wazfndongnuaniiduiiiunsdaidenludurousine Selfhunvssduaiosnnlumsliuananves
dnlwadesdnignuaniiduluaniniuu fadunsussduiusluanmwnadoniifianuvainuats 3
mMsUszifiunandnvesiivfiugnnaseuluvansanminadesiinnuddylunisimuniusflinanangs
Tuanmuwandeuiiunndaiu (Yan, 2001) Faifu nrsimufsiugnd ilduandngowazszay
Arwd s Hugisdumsteiiafiosnmeestanslunaisaninuindey daatumsinsesitoyanis
nageunandniug fvlunarsanmuindousivaisdatn wu Aduuszanssinsaduvessiug (b)
(Eberhart and Russel, 1966) #30n1531A518W8NTNALUUNAUINWAE Ugauwumwmm (AMMI)
(Gauch, 1992) fihanuszgndlilumsnaaeuiaiiosninaanandinlnnegienienng fedunuidedds
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mMsnsesiteyamuuUTUTITe v AN WisuiTlsunuuanieside s
Least Significant Difference (LSD) uaz3tAs1ziA1ulsusiusiu (combine analysis) Togldlusunsu
MSTAT-C wagdins1emianesnmnishinananueanugnnuisves Eberhart and Russel (1966) lngwiug
fifliafiosn i msUszneudie 3 dnwazde 1) faedsvemandngs 2) Imdulszanssinsatu (b)
wiriu 1 vieldunnsnsegidedifyneada 3) dAanuulsunudesandesuunniingadu
(S%d) iAtfendignoulaifl uazds GGE-biplot 7itauslng Yan et al. (2000) Tnel1dsunsy Plant
Breeding Tools, Version 1.4 (IRRI, 2014)
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HAN1INARBILALIRNT0]
nsuszfiunandnvastnlnadsdaignuanlusniwuigguds
A9LATITUNAULUTUTIUTIN (combined analysis of variance) U9IHaANER WU TANM
WanA19an19ad Aoy 19T Wed1 A g 9 (P<0.01) 904d01NUWIAE 83 (environment)
(M.S. = 1712598*) 1iugnssu (genotype) (M.S. = 255938*) uagilanuuansanivainegeiidedfiy
(P<0.05) YosUfAumiussyning fugnssuivanImwindas (G x E interaction) (M.S. = 30714%) uanein
ANMKINABN WUFNTIN Uag UJduiusseninsiugnssuivanimwindey dnswason1siinandinves
lwaidesdngnuan (Table 1)

Table 1 Combined analysis of variance on grain yield across four environments.

SOV. Df. S.S. M.S.
Environment(E) 3 5137794 1712598**
Genotype(G) 9 2303443 255938*
Block/E 12 167533 13961
GxE 27 829283 30714*
Error 108 1791442 16587

Total 159 10229495

¥, ** = Significant at the 0.05 and 0.01 probability levels, respectively.

miﬂixLﬁuwamﬁm%ﬂ’ﬂwmL?Tmé’miauﬂmamﬁwiuiuam‘wmqaLLé'a e 4 annuandey nuin
wug CP303 Iiinandniadvgagn 1,401 Alansu/ls (Table 2) Fsgandniug NS3 Afnandniads 1,152
Alansu/ls A 22 Wosidud unldunnaransadfduiug Pac789 uasiug NS5 tnalinandnszning
1,367 - 1,389 Alansu/ls Wiug CP303 Iﬁwawﬁmqaﬁamm’mé’au gnaLlias Jaminguasusil
(UBN1) uazdrinaiiios uazdnnatnvgay feninguasivsiil (UBN2) lnefinandniadoia 4
anmwaden wiiu 1,401 Alan$u/ls Geuenan 3 Wusisduuddaiiuganaaufiiu NSX152067
fnandngsnindndsnimeass wasdnandauand1amisaddfuiug NS3 Tnefinandnganin 10
Wosldusd (Table 2)

nsiesgiiaiosninvesiudeaeiFues Eberhart and Russell (1966) Wun Arduussavss
insatu (b) vostugliuandnaann 1 (P>0.05) encfuiug NS3 (b = 0.79*) Taewugiifian b windu 1
sgifuiudfidiadiosnind luvaed buinnd 1 gl wandadluanmuindouiivanzansonis
Wiydulawarlinandnsiininanadsluaninuiadeudiivanzausenisiaiayiivln (Eberhart and
Russell, 1966) Wusflvinanangagn CP303 (b = 0.77ns) UALTo9AIN PacT89 (b = 1.04ns), NS5 (b =
1.18ns) waz NSX152067 (b = 0.89ns) Ll usiug i fiafvsnmAuarlinandnganiianadess
dn1nuInaeu (Table 2)
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Table 2 Combined analysis of yield, regression coefficient (b) and standard deviation of (S°d) of maize

hybrids evaluated across four environments in the 2022 dry season.

Entry Hybrid Environment! Average Relative b S
PBN UBN1 UBN2 SSK (kg./rai) Check (%)
1 NSX102005 1,143b 781b 1,115bc 1,563b 1,150 100 1.08 0.18
2 NSX112017 1,178b 629c 987c 1,347c 1,035 90 1.06 0.08
3 NSX152016 1,229b  731bc 1,143bc  1,587ab 1,173 102 1.21 0.10
4 NSX152067 1,391ab  979ab 1,133bc 1,572b 1,269 110 0.89 1.14
5 NSX152097 1,256b  930ab 1,100c 1,576b 1,216 106 0.92 0.16
6 Pac789 1,576a  941ab 1,400ab  1,638ab 1,389 121 1.04 0.23
7 CP303 1,557a  1,019a 1,488a 1,541bc 1,401 122 0.77 0.30
8 NS3 (check) 1,216b 862b 1,116bc  1,412bc 1,152 100 0.79**  0.02
9 NS4 1,317b 855b 1,047c 1,582b 1,200 104 1.07 0.16
10 NS5 1,425ab  972ab 1,273b 1,799a 1,367 119 1.18 0.12
Mean 1,329 870 1,273 1,329 1,235 107 - -
Fotest * * x * *
LSD (0.05) 194 138 164 213 87 - - -
CV (%) 10.07 10.94 9.57 9.40 10.02 - - -

* = Significant at the 0.05 and 0.01 probability levels, respectively.
'Environment testing; PBN = Mueang District, Phetchabun province, UBN1 = Mueang District,
Ubon Ratchthani province, UBN2 = Det Udom District, Ubon Ratchthani province, SSK = Si

Rattana District, Sisaket province

NFAATITRBVIENANENVRIRLENTINUINUR NN USIEUIeNUgNIsuAUanWKIRGY (GGE)

AALNUS ST MIIRABM (relationships among test environments) (Figure 1) 29nNax$4
Audnarsangaiingieiaruenveainmes (vector) uiazanwiiaden Jadudndiududiu
\JeaiuunnsgIu (standard deviation) meluvesanm weadeuilieades uazauenvesnnmeivs
vendannuanusalunisuenues (discriminating ability) Msuansoonyeiugnssy Jsanmuandon
Sunawgau Sminguasysndl (UBN2) Sauannsofiinniian sesasn Ao animuanden sine
\fea Sandamusysal (PBN) uaz suneidos Sawiaguasivsnd (UBN1) auady Tuvad
anmwandensneriinug Smiaaiaziny (SSK) feuamnsoitesiian yuseniranmesusay
anmindeveduredauuliilunisuansoonveaiugnasy anmiadeuianueyinyuumay (<90°)
Waned MsuanseanveasiugnIsuvestnavulUluiAmafeiu

\feflansan Figure 2 9gifiuinanimuindeusiineidos Saninguaivstil (UBNL) (Ju
anmnuadenifiniuilndifssiumisesanmindenlugauad (ideal test environment) 1199910
flyuszinadunnmesaninwindeuiuidu AEA WWuyuway wansbiiuisanuanunsalunsidud
Wnuiif (representative) uwasdidunnmesaninwindeusn uandlidiudnnuaunsalunisuenues
(discriminating) sfugnsalad Wuanminedeuivangiunislddmdeniugnssuiiusumaleily us
asinsvg i e usuanuanunsalunisusnues (discriminating) (Yan and Tinker, 2006) wag
Tuvazfianmuandeusinesssnus Smianiasiny (SSK) 1Wuanmuwndeufidamaunsalunis
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Figure 1 The GGE biplot-environment view
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representativeness the test environments for yield.

GGE Biplot-Environment View for YIELD
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Figure 2 The GGE biplot-environment view show the discriminating ability and ideal test

environment for yield.

270 Figure 3 ugnAsiafisruuunu AFA Slifiufiaiianamslinandniadoynaniminden
Yosugnssn Trlnagauanitug CP 303 (G7) fszzmainaingadinunu AEA snnfian fe fld1ade
KanAAIINYNANTNLIREDIINNTIgR (1,801 nn./l3) (Table 2) 58309 Fo Fralnaldssdnignuauiug
PACT89 (G6) Wi NS5 (G10) wazdmlnaidesdn fgnuaufieu NSX152067 (Ga) asddfy
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‘GGE Biplot-Genotype View for yield
FC1=70 8%, PC2=12.4%
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Figure 3 GGE biplot in yield shows the mean performance and stability of the 10 maize hybrids
from 4 environment. G1=NSX102005, G2=NSX112017, G3=NSX152016, GA4=NSX152067,
G5=NSX152097, G6=Pa 789, G7=CP303, G8=NS3, G9=NS4, G10=NS5.

wugnssulugaunf (ideal genotype) fiosiin1suaniaannaiugnssugs (high performance)
wazillafiosninga (high stability) ufe Feaflsumisegvrsangadnuesinu AEA uazaiieguy
i AEA Al shuviisvasasnasdniiulu Figure 3 ety ugnssufleglndsumisvesiugnaslugau
AR Fsdolddnduiugnssuidnmuen (desirable genotype) 1nn31¥ugn3ud U9 (Yan and Tinker,
2006) agiildugnasuifaualudnuazmslinandnnniian fe drilnadssdnignuausiug cp
303 (G7) fausfinazdivuinvesnuulsurlunslinandnusfiaduussanstinsaduliunnsieen
1.0 s0sasun Thun $lnadesdnignuauiug PACTS9 (G6) Wug NS5 (G10) uazdilwaidedn
AnHauALAL NSX152067 (G4) mudrdy d1lnadssdnignuaufiau NSX152067 (G4) Sau
wsuslunslinandndesdian uandiiiuinfinuaivosiugnssu aeandesiu Yan and Tinker
(2006) I¥nanain Wugnssuiifiafiosnmgeasiinualfidedniuanseenmeiusnasaludnumsdus
gemne

N1INIITUIAIMUILANVBINUT A BANINUINGBUIINNTIN Which-Won-Where biplot
(Figure 4) Yan and Kang (2002) lauuzinindudsslevilunisduunniedndeniugiimnzauiu
anmuIndeniifanuiedesiu jiuiusseninsiugnssunazanwndesldd uazansadanay
Anuduiusvesanimuwingeulanie animwindeugnuuteandu 2 @1 danmwindeudineiies
F¥aguasiesiil (UBND) uazduneaisnug Sminedaziny (SSK) dnaglunduieaiu $1ilnaides
dndgnuaniug NS5 danumangaudenisiinandnluanimwingeudinand Tuvasaninuindey
gunailos Jamdamysysal (PBN) uazdunanvaau Jaminguasnysnil (UBN2) dneglunduidgiiu

lnadesdndgnuaniiug CP303 danuwmanzausensiinandnifna
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‘What-won-where Biplot for YIELD
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Figure 4 The which-won-where view of the GGE biplot show which genotypesperformed bets in
which environments for yield.

GEIL
NsUsEHUHANEALAEILATIE LA TNINVBIHAREANUIN UG CP 303 Pac 789 wawiug NS5
LLasﬁu’"mI‘wmLadyma”m‘qﬂwauﬁm'u NSX152067 diad gsarnlunisivimandngelu
NGRS

AnAnssuUIENA
vovounn AudITeivlsunsadssA audideivlsauasusil wasaudidowasinuInIsnuns
wesysel n3AvINEINYAs AaenIUINYAINT WmihAgiAeademavinudiatuayunsyinnuidels
du3amef uaznamudasuiemans Ivonazuinnssu dinnupuznssunsduaiineirans
Tuaruinngsy @nad.) aﬁfuauuwﬂizmmﬁaﬂwﬁé’aiuﬂ%y’aﬁ
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