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Standard Trial: Promising Late Maturity Hybrid Maize

avtan Inewe” viatld ynaves S1usd dyons”
wiysnel lese” sefinssa 95l” VS wadlann” aneva wasudn”
Suriphat Thaitad” Thadsanee Budthongy Jamnong Chanthavorn”’
Phenrat Tiemphengg/ Rapeepun Changjai * Preecha Sangsoday Saeichul Sangkaevvy

Abstract

The experiment on Standard Trial: Promising Hybrid Maize (late maturity)
was carried out to test the performance of late maturity hybrids (115-120 days) during
the rainy season of 2017-2018. The objective was to evaluate yield potential and yield
stability of new hybrids from Nakhon sawan field crops research center’s maize
breeding program. The trials were carried out in 5 locations. A randomized complete
block design was used with 3 replications in each location. Individual plot consisted of
four rows of 5.00 m. long with the row spacing of 0.75 m. and 0.20 m. between plants.
The results indicated that hybrids had large differences in yielding ability in each year.
The variety-environment interactions were also highly significant different indicating
that hybrids performed differently in different environments. Across four locations on
2017, four promising hybrids namely NSX152097, NSX152067, NSX112019 and
NSX112013 produced 1,301 1,297 1,229 and 1,218 kg/rai of grain yield, respectively
that higher yields than check variety NS3 (1,082 kg/rai) at P<0.05. For estimating yield
stability based on yields, regression coefficient (b) and deviation from regression (Szd),
those hybrids were the most stable varieties as well. Across six locations on 2018,
seven promising hybrids namely NSX152002, NSX152013, NSX152045, NSX152069,
NSX152032, NSX152016 and NSX152065 produced 1,259, 1,223, 1,204, 1,187, 1,175,
1,174 and 1,173 keg/rai of grain yield, respectively that higher yields than check variety
NS3 (1,088 kg/rai) at P<0.05. Moreover, promising hybrids NSX152002, NSX152013,
NSX152069 and NSX152065 were the most stable varieties as well.

Key words : hybrid maize, late maturity, standard trial, stability
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nsssuifeusasguiugdninadssdnignaauen geraiusiey aunsof
Aenfleng 115-120 Fu duiunnsd 2560-2561 Tngusrvasdiiednidonitusiinadosdng
gnnanegEMTlViNaNEngs uazdnvaznIssinuAsA ansnsauiumidiiuanmwandesly
WaaUgn 1NUNUNIINARBILUY Randomized complete block design 3 %1 4 unsioudas
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anwagRananlnuwanaeiugnssululdazanimwindoy waziuiseduiussening
fusnssuuazannwandon Tud 2560 fdnlwadssdnignuaniusieu 4 Wug Ae
NSX152097 NSX152067 NSX112019 way NSX112013 Winandaunnii (p< 0.05) Wug
ASINEEUUATAISIA 3 (1,082 Alansusels) Inslinandaads 1,301 1,297 1,229 way 1,218
Alansusiols suddy snndrAadudesas 20 20 14 uay 13 mudidy Feiugudriiuonain
Iinanangauda Sefiindaszansiinsatu (b) liunndnen 1.0 uagdlandosuuanduiingg
1 (5°d) s laduansnaann 0 Faduiusitiafiosnings Tud 2561 fd1Tnadosdnignuas
918712 UEAWIU 7 WG Ap NSX152002 NSX152013 NSX152045 NSX152069 NSX152032
NSX152016 way NSX152065 Winandnunnil (p< 0.05) WugnsIaaouuAsaIssa 3 (1,088
Alansusiels) Inelinandnade 1,259 1,223 1204 1,187 1,175 1,174 uay 1,173
Alanfusiols awddu wnndiAndufesay 8-21 uenainil NSX152002  NSX152013
NSX152069 uaz NSX152065 mfuiusiifiatiosnimgs vsusaldluumdsgn daiudnani
wgnildssduluduneurasnisuulaiugsely
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2560/61 dtinanuasygianisnuns anitiiuivgntnilnadesdad 4 6.89 auls wnauan
6.71 a1uls Tul 2559/60 Sawaz 2.69 TuvueNnudaan1shodlnaaeadmnil 2560/61 i
USuey 8.10 a1ufu WILTUIIN 6.40 Ausulull 2556/57 Anrdudnsuiiusasay 5.95 L1910
N13Y818AIVDINIARAAIMNTTUNSEEIENT wiusemalnendntalnadesdnila 5.16 dudu
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AAs1EvNan1Inaaadtdlusunsy MSTAT wazldiSuas Eberhart and  Russel
(1966) Anngiaiosnlunislinanan Tnsfiarsananiusilinanangs dandulseanss
insadu (b) iuansnsann 1 wazlidnudeauuanduiinsatudunss (S°d) desfigauazlsl
WANF19AIN0

STYLLIANNUUNIS  HAIAY 2559 - Augneu 2561
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UspiliunanBnuardnuasnenianensiididguesdninadssdnignuaueigen
fiugfiduannsaiuifeiiony 115-120 Yu $mau 26 g uiugasaaey dudunslu 5
an1nangen likn audideivlsunsanssa audideuasimuinisinunsinesysel gudidouas
WAINITINYATLAY AUGITELAETRUINITINYATANYS LarAuEITuuasiRIuINITINYAT
UATTIVELT IATIZAAULUTUTIUTIN (combined analysis of variance) 910 4 @n1nLInaou
sniiunlasquéidouazimuinisinunsany’ Adeyaiiaanuuususiugs (CV.35.85 %)
dosmnuuasianiminvhuds nut Svswavestus aninundon waruAzenduiussening
WugivanmwingeusaditydAysednusnande

Sefinsansandnedsvesiudininaludazanminndon wuin anmwadeu
Tvinandmadogegn Ao wameaesaudidouagiannnsinuasuassedin Winandansmaaos
\de 1,378 Alantusiols ddnlnadssdnignuauiudfiausiuin 4 Wug Ae NSX152097
NSX152067 NSX112095 tag NSX112013 liinandnuinnitwasuand9og9idedfyneaia
(p< 0.05) AUiugnTIRaBUUATANTIA 3 (1,310 Alansusels) Inelvnandmade 1,636 1,565 1,490
way 1,490 Alansussls innindaludesas 25 19 14 uaz 14 I9INUTRTIVAOUUATAITIA 3
AUEIAU (Table 1)

wlameasagudITenlsunsaissd TNanARNISAaBadY 1,255 Alansusels
fugnsrvaouuasalssd 3 linandn 1,084 Alansudels Inlnadosdnignuauiug
Wisudisulinananinde sening 1,000 -1,43¢ Alansusels Andudesay 93-132 vesius
MTIVADUUATAITIA 3 NNRUTIIRAKEALIUANFA19IM9EER (p< 0.05) WU wlasaudidy
wazsimumsinumsinsysal Inlsinandanismaassiads 811 Alansusiels ulasquéidouas
faninnuesias Tinandnnimaassads 1,085 Alantusdels fdrlnadesdnignuauiug
AWUAIUIN 4 WS Aa NSX152097 NSX112019 NSX152067 uag NSX112015 lvinandn
WINNIkazEANAeg1litedAyn1eEda (p< 0.05) AUNUGASIERUUATAITIA 3 (998
Alansureld) Tnslrnandnade 1,397 1,364 1,330 waz 1,327 Alansusels wnninandudos
g 40 37 33 Uay 33 YINUTATIIABUUATAITIA 3 AR (Table 1)
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Welansanaitasiziaduulsusiusnludnvuzvesnandn 910 d
annuindon S9nlnadsednignuauiusieu 4 Wug Ae NSX152097 NSX152067
NSX112019 wag NSX112013 Winandnuinnin (p< 0.05) AuiugnsIvaeauuasalIsse 3 (1,082
Alansureld) Inslrnananade 1,301 1,297 1,229 waz 1,218 Alanfusels wnninandudos
a¥ 20 20 14 way 13 YowudnTIABULATAITIA 3 audiy Wusvand venanliuandngs
ud SefienduUsyanshingadu (b) laiumneinean 1.0 uasdiandsauuanidudingadu (S°d) o
luansngan 0 daduiugiifiatiosnings Seiufinardaggninluvssiivluduneuvoenis
UFudgaiiugsely (Table 1)

dnuaEneNsIneAsidAny

idlefansandnuuznisnisinyasiididy vesdilnagnaaueigenn Tu d
anmuanden U 2560 91g0nAan AINNGIRU AUEIEn n19inan wWesidudnginig uas
Auduade w fiuifien (Table 2 ) wudn engeenivu wazaendag fanuuaniiemis
wugnssu Tnednlnagnuauiienyiueenlyasening 51-55 Tu 1Ay NSX112010  NSX112011
NSX112014 NSX112015 NSX152095 NSX152096 NSX152097 LLaSW‘Uﬁ:ﬂﬁﬁﬁ $6248 iU
oonlyainiian 55 u diniiudnsaseuunsassd 3 Tfusenlvu 54 $u dau NSX152011 T5u
oonlvaisiiian 51 Ju engiusennoniigsening 49-53 Su dnlnagnuawiusirudiulng
Fusenmendafil 53 u 1wfeIty Wudnsivaeuunsassd 3 SWuSALL NSX152011 way
NSX152092 H¥usenaonsiii3aiian 49 Yu

PNENUTEING 195235 Leufilums deugediuiede 220 wudwns Tnewus
NSX102003  Hewgeiutiosiign 193 toufiluns Tuvagd NSX112011  NSX112014 uag
NSX112015 flaugeny 235 233 uag 233 WURIAT AEey

AugsilnTening 108-139 twudiuns danugailinaede 122 wuiues lne
NSX102003 fimvwigediutiesiian 108 wufmns Tuvaedl NSX112015  NSX112014 uaz
NSX112011 flenugailn 139 135 uaw 132 wufwns mudidy fusinnaidaugedisu
wazilnunn lemafiagvindaldineniiusifianugsiuuasiine Wefiaumy

Wesiudsuduwazsiuin 9.4 waz 1.5 wWasidud auaiau Siudfieu NSX152093
NSX152070  NSX152096 uay NSX112026  fladuuasszuusnuduss wndutes lned
Wosidudduan 0.7 1 1 uaz 1 wWesiliud auddu uazduin 0.7 0.4 0.9 waz 1.8 Weosidud
MAUA9IY

Frlnmissdrignuaninsiaulffivesidudnameguinnit 80 wWodidusd
dielilddnsuanidevieliiniinudmnnniniusifivesiduinames Weilnlunsme
drlnadesdnignuaniusieu wuliesifudngmesswing 76.55-8430  wesidud lne
NSX152011 NSX112019 NSX102003 wae NSX042022 ﬁLU@%L%u&?ﬂ%LVHBQQ 84.34 84.25
84.19 way 84.36 Wasidud aud1Au
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AUTUNER 04 VALY 58I 22.79-27.44  Wesidus wafiy 24.98 Wesidud
Tng NSX152092 finnuduiuansinan 22.79 wWesidug Wugn13fn 56248  wag NSX152067 &
& < AT °o v W sw o & < <
AVINTULANZIER 27.44 wag 27.11 Wosidud muddiu Wugdnlnedill auduwde o 1hv
e anansaiuuzdbinunelaisindt wiedlainuiemieuduilasimseuimtdniganin
\wanTinuTuEs

U 2561

NAKGR

UsniliunanBnuardnuasneninnensiididguedninadesdnignuaueigen
fugfiauannsafiuifeiiony 115-120 Yu w26 g uiugasaaey dudunslu 6
anmwinaey tun gudidenivlsuasaissd 2 uwuas Audideuasinuinisinun sinysysel
AUGILUATNAIUINITINYATIAY AUGITEUALTAUINITINYATANYT UazAudIdeuasiuIng
INYATUATIIFELT ATIEHAMNLUTUIINTIN (combined  analysis of variance) 310 6
AN1NLINARN WUIT BNSNaveITUE an1nuindeu wazU)Aserdunussenineiug iy
anmuIRaauR it d AR N YU NANER

Fofinsuwandnadevesiusinineluudazanmnden uamaaoeguéide
fidlsunsanssd ulasi 1 Tinandnnismaassads 1,267 Alansusels ugnsivaeuuasassn
3 Tiwawdn 1,091 Alandusels ddrlwadesdaignuamiugfdudiu 15 Wus iandn
1NN (p< 0.05) AURUGHTIVABUUATAITIA 3 Tnelinandniaay 1,268-1,473 Alansusels
wnniAndufesay 1635 wesiuinsindey v 15 Wug Usenoudie Wugniséh 56248
NSX152013 NSX152016 NSX152060 NSX152027 NSX152025 NSX152085 NSX152045
NSX152065 NSX152043 NSX152069 NSX152002 NSX152056 NSX152058 iag
NSX152091 (Table 3)

wlaanaaesaudiTonylsunsaissd wasd 2 WWnandnnisvnasuads 1,166
Alansusials WugnsivaeuuATadssn 3 inandn 1,173 Alansusials Wuéqﬂwauﬁmuﬁ'maau
Tinandnliunnsrsainiugasiaaey Tnslyinandniadoszning 1,022-1,288 Alaniusiels A
Juforar 87-110 veaiugnsvdeu Wuggnuaun1sn S6248 Tinandn 1,452 Alansusiels
wnnIiuguasanssd 3 Anduievas 24 (Table 3)

wUasaudidouazimnnsinensinysysal nniuglinandnliunnd1amnead (p<
0.05) Inglinandnnisnnasaiade 885 Alaniusiels Wugnsaaeuuasassa 3 Tinandn 920
Alansusials (Table 3)

wUaeudITauaginuInIsinymIany3 NAKARNIIVARELadY 1,168 Alansusels
fusmsanaevuasatssn 3 Wikawdn 1,026 Alansusels Slwadssdnignuauiugiiy
119U 15 g inandauinnIniugnsiaey Tnelvnananade 1,172-1,321 AlanSusels
wnnindadufesay 14-29 vesiuiniavaoy T 15 Wug Usenaudie NSX152065
NSX152032 NSX152016 ﬁuﬁ:ﬂ’liﬁ’l 56248 NSX152027  NSX152002  NSX152041
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NSX152055  NSX152013  NSX152060  NSX152045  NSX042022  NSX152043
NSX152009 wag ugn15A1 CP888 New (Table 3)

wlasrudITunasiauIN1sNenTUATIIYALY TWNanARN1INAABLaRY 1,539
Alansusiols fnTnadssdn fgnuauiusfidusuiu 9 Wus Winandmnnnd (p< 0.05) Wug
P3IEOUUATANTIA 3 (1,378 Alanfusiols) lnglinandmade 1,555-1,745 Alaniusiols
wnniAniufesas 13-27 veaudnadeu i 9 Wug Usznousie NSX152002 Wugnisén
CP888 New ﬁuiﬂﬁﬁ’] 56248 NSX152085 NSX152045 NSX152025 NSX152065
NSX152013 uag NSX15209 (Table 3)

wasAudidouarimuinsinunsias Tinandnnisvaasaade 885 Alaniusiels
fiusgnnauAisuinaaoudau 23 Wug inandnliwnnianiugasiaaey lnglviuanan
Wduszming 721-1,071 Alansusiels Andudesas 77-114 vesiusnsvaeuuAsanssd 3 (940
Alansurials) WuggnuaunisAn CP 888 New Tvinandn 1,209 Alansusials uanndnfiug
uAsanssd 3 Anluiosaz 29 (Table 3)

Weflansaunaiiasiziadundsusiusinludnvauzveswandn 910 6
anmuandon S lnadssdnignuauengeiusiidu 7 us Ao NSX152002 NSX152013
NSX152045 NSX152069 NSX152032 NSX152016 waz NSX152065 Tinananuinna
(p< 0.05) Wugmsaaouunsanssd 3 (1,088 Alanfusiels) Inglinandniade 1,259 1,223
1,204 1,187 1,175 1,174 wag 1,173 dlansusals muddu uinnndndudeay 8-21 veq
TUIATINADUUATANTIA 3 dIuiuganuauniIsA1 S6248 uay CP888 New linandn 1,313 uag
1,204 Alanusiols snnndiuuasanssd 3 Anbufesas 24 uay 11 muddu luiugivanil
Wuggnuauflan NSX152002 NSX152013 NSX152069 wag NSX152065 uanannlinanangs
uéh Saiiduussansiinsadu (b) liunnsnsan 1.0 uazdandesuuaniduinsadu (S°d) én
liunnsean 0 faduiusfifiadosnings Uiusldfluundsgn feiusivaniazgniily
Jsuiiuluduneuvesnsusuusaiudsely (Table 3)

dnuaENINsInYATEAY

dlefiansandnuvuznisnisineasiididy vesdalnagnuanoigenn lu 6
anmuanden U 256101800nnen ANEIRY A1NgIRn N1sWnd iWesidudneiniy uas
Ardudn o fiuien (Table 4) wu 91808N Y LagAaNAIY IAIULANAIINIHLINTTY
TnetnInegnuaniiony fusenlusewing 51-54 Fu Taeiugnisd S6248 fifusenlnudniian
54 Fu ndiugnTivaeuuasaNssA 3 Iiueenluu 53 Ju du NSX152002 NSX152055
NSX042022 NSX152027 uay NSX152083 fiiusenlvuiiaiign 51 Su e1giusennond
s¥mi19 52-55 Fu Pnlwagnuauiugirudulngiiiusennendiil 54 fu wuierty wug
PTIREBUUATANTSA 3 SIUSALAL NSX152002 fiusennonsifaiian 49 Yu dau NSX152085
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Table 1 Grain yield (Kg/rai) and stability parameter (b, s’d) of late maturity hybrids maize

tested across 4 locations, 2017 R

Varieties Grain Yield b s’d
NSW PBN NRM  LOl Mean % Check

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 205431
NSX 112013 1,349 864 1,490 1,169 1,218 113 1.12 253.3
NSX 152066 1,323 824 1,383 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 1,266 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 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 41539
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 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 1,310 998 1,082 100 0.62 7225.5
LQ?ﬂIEJ 1,225 811 1,378 1,085 1,125 104 - -
C.V.(%) 14.35 18.94 7.48 17.66 - - -
LSD(0.05) ns ns 169 314 - - -

NSW = Nakhon Sawan Field Crops Research Center
PBN = Phetchabun Agricultural Research and Development Center
NRM = Nakhon Ratchasima Agricultural Research and Development Center

LOI = Loei Agricultural Research and Development Center



- 11 -

Table 2 Agronomic traits of late maturity hybrids tested across 4 locations, 2017 R.

50 % date Hight (cm.) lodging (%) Shelling  Moisture
Varieties (days) (%) (%)
Silking Tassel plant Ear root stalk

NSX 152097 55 53 230 130 7.4 2.5 78.10 25.03
NSX 152067 54 52 231 121 22.1 3.2 78.69 27.11
NSX 112019 52 50 224 131 2.3 1.8 84.25 25.25
NSX 112013 54 53 218 126 6.1 0.9 80.09 2376
NSX 152066 54 52 221 124 13.4 1.4 78.30 25.92
NSX 152070 54 52 206 114 1.0 0.4 80.58 23.97
NSX 112011 55 53 235 132 14.5 2.0 79.09 24.71
NSX 112026 54 52 226 131 1.0 1.8 83.40 24.72
NSX 152096 55 52 226 126 1.0 0.9 76.55 25.84
NSX 112006 53 51 221 117 1.7 0.9 81.71 25.39
CP 888 New 53 51 229 119 8.5 0.5 81.70 24.43
NSX 112015 55 53 233 139 2.9 0.4 81.17 23.76
NSX 112014 55 53 233 135 13.9 2.2 80.89 23.29
NSX 152095 55 53 218 128 23.6 1.2 81.22 25.83
NSX 042022 53 51 201 117 1.4 1.1 84.06 23.71
NSX 112017 54 52 223 126 5.0 0.9 83.20 25.17
NSX 112029 54 52 215 122 3.1 3.0 83.32 25.00
NSX 152086 54 52 221 123 2.1 1.8 82.85 25.63
NSX 102003 53 51 195 108 1.9 1.8 84.19 25.44
NSX 152022 53 52 206 112 4.0 1.5 83.97 26.40
NSX 112010 55 53 215 119 4.4 1.1 80.19 24.46
NSX 152093 54 52 218 120 0.7 0.7 82.18 26.03
NSX 152011 51 49 210 112 40.8 1.9 84.34 23.74
S 6248 55 53 222 119 16.6 0.7 80.30 27.44
NSX 152092 52 49 213 113 a2.7 3.5 83.72 22.79
NS3 (check) 54 53 221 123 3.1 1.8 81.36 24.55
Lag‘a 54 52 220 122 9.4 1.5 81.52 24.98
C.V.(%) 1.34 1.11 4.87 5.93 134.84 172.23 1.73 3.78

LSD(0.05) 1 1 9 6 14.6 ns 1.13 0.76
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Table 3 Grain yield (Kg/rai) and stability parameter (b, s’d) of late maturity hybrids

maize tested across 6 locations, 2018 R

Varieties Grain Yield b Sd

NSW1 NSw2 PBN LOB NRM LOI Mean % Check

S 6248 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 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 1564 946 1,173 108 1.11 113535
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 1516 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 2455.3
NSX 152041 1,123 1,022 872 1,229 1504 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 24134

NS3(Check) 1,091 1,173 920 1,026 1,378 940 1,088 100 0.64* 4596.0

\ndy 1,267 1,166 885 1,168 1,539 885 1,152 106 - -
CV(%) 7.78 10.63 2082 707 686 1608 11.05 - - -
LSD(0.05) 162 203 ns 135 1730 233 83 - - -

NSW = Nakhon Sawan Field Crops Research Center

PBN = Phetchabun Agricultural Research and Development Center

LOB = Lop Buri Agricultural Research and Development Center

NRM = Nakhon Ratchasima Agricultural Research and Development Center

LOI = Loei Agricultural Research and Development Center
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Table 4 Agronomic traits of late maturity hybrids tested across 6 locations, 2018 R.

50 % date Hight (cm.) lodging (%) Shelling  Moisture
Varieties (days) (%) (%)
Silking  Tassel  plant Ear root stalk

S 6248 54 55 223 130 0.5 0.0 81.22 24.12
NSX 152002 51 52 208 118 5.8 1.7 86.67 19.97
NSX 152013 52 54 224 124 4.2 1.0 82.99 21.78
NSX 152045 53 54 232 129 5.8 2.4 82.45 22.59
CP 888 New 52 54 220 117 1.5 1.5 84.55 20.68
NSX 152069 52 53 210 122 2.0 1.9 83.58 19.85
NSX 152032 53 55 228 126 2.1 1.0 81.58 21.52
NSX 152016 52 53 212 120 14.0 2.3 82.40 22.82
NSX 152065 52 53 202 112 4.7 2.8 84.28 21.89
NSX 152060 53 54 217 130 5.1 1.0 85.40 20.45
NSX 042022 51 53 199 117 3.3 0.4 86.55 19.63
NSX 152085 53 55 212 122 4.4 0.9 84.30 20.82
NSX 152027 51 53 209 115 4.1 0.9 81.60 21.44
NSX 152025 53 55 220 121 4.1 2.0 83.04 20.91
NSX 152026 52 54 225 126 1.7 2.1 83.36 21.35
NSX 152058 52 54 219 118 9.9 1.0 80.94 20.19
NSX 152043 53 54 229 129 5.6 6.2 82.17 22.40
NSX 152009 52 53 209 115 1.0 0.4 86.01 22.46
NSX 152083 51 53 234 138 15.9 2.4 82.94 20.27
NSX 152091 52 54 211 112 0.8 0.6 82.69 21.32
NSX 152055 51 53 217 116 22.9 9.4 81.11 19.20
NSX 152018 53 54 208 115 1.5 1.3 84.62 21.76
NSX 152041 53 54 210 119 11.5 15.9 79.34 21.68
NSX 152056 52 53 211 121 16.5 6.1 81.67 19.54
NSX 152102 53 54 233 131 14.2 1.0 80.97 21.61
NS3(Check) 53 54 214 123 10.0 0.8 82.42 20.71
La?is 52 54 217 122 6.9 2.6 83.03 21.19
CV(%) 1.22 1.26 3.01 5.22 20334 187.72 3.12 4.26

LSD(0.05) 0.4 0.4 4 4 9.2 3.2 1.70 0.59
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Standard Trial: Promising Early Maturity Hybrid Maize

avtant Inewe” viatld ynaves S1usd dyons”
wiysnel lesie” sefinssa 95la” U wadlann” aneva wasudn”
Suriphat Thaitad” Thadsanee Budthongy Jamnong Chanthavorn”’
Phenrat Tiemphengg/ Rapeepun Changjai * Preecha Sangsoday Saeichul Sangkaevvy

Abstract

The experiment on Standard Trial: Promising Hybrid Maize (early maturity)
was carried out to test the performance of early maturity hybrids (95-100 days) during
the rainy season of 2017-2018. The objective was to evaluate yield potential and yield
stability of new hybrids from Nakhon sawan field crops research center’s maize
breeding program. The trials were carried out in 5 locations. A randomized complete
block design was used with 3 replications in each location. Individual plot consisted of
four rows of 5.00 m. long with the row spacing of 0.75 m. and 0.20 m. between plants.
The results indicated that hybrids had large differences in yielding ability in each year.
The variety-environment interactions were also highly significant different indicating
that hybrids performed differently in different environments. Across four locations on
2017, six promising hybrids namely NSX151009, NSX052014, NSX151002, NSX111044,
NSX042022 and NSX151014 produced 1,339, 1,320, 1,234, 1,224, 1,209 and 1,208 kg/rai
of grain yield, respectively which were not significantly different (P<0.05) from check
variety NS3 (1,082 kg/rai). Across five locations on 2018, eleven promising hybrids
namely NSX052014, NSX151029, NSX151027, NSX111044, NSX151017, NSX111014,
NSX111021, NSX111012, NSX151019 NSX111053 and NSX111015 produced grain yield
which were not significantly different (P<0.05) from check variety NS3 (1,142 kg/rai).
Their yields were 93-105 % of NS3. Moreover, most of promising hybrids were stable

varieties, based on yields, regression coefficient (b) and deviation from regression (S°d).

Key words : hybrid maize, early maturity, standard trial, stability
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WwuRlLAT veen 2 Wwianrevax Wednlneey 14 Fu nouusnnde 1 dusengs miﬂgw}
Auasnw I@EJﬂ’ﬁW‘uﬁ’]iLﬂMﬂ’J‘UﬂﬂJ’J‘UW“UEJuVIi’]‘?Ju 9n31 200 n3udiels uarerainaes Gnsn
300 Fsiols ndsgnumzAudiauiu latowndl 15-15-15 sosiiudng 50 Alantudels way
lddegise onsn 25 ﬂiaﬂiméﬂ,i Iﬁ%NLLmLmamﬂwmma 20 Ju udmsiuAunauulauay
$rolnn dudes 2 umnans fufiuden 7.80 s
nstuiindaya (310 2 wanang)
- ongiueenluy 50 Wesidud anguseneenday 50 wWesidud

PRHGRLIIGERR
- nadulse wazmsvianeveawuas
- Fwusun-aY
- Frunudhy, Bnifuien
- m‘wuﬂﬂmﬂumm
- eafumsiuien
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Aaszvnan1snaaeddlusunsy MSTAT wagldiSuas EberhartuazRussel (1966)

Annwatosanlunsiinandn lnefansananiugnlvnandags datdudsednsinsadu
I ! a1 A Y o o v 2 ) A 1 !

(b) ladunneineann 1 wazdandoauuainduiinsadudunss (S d) deeigauazlaiuang1eaino

sTEzIaaniunns  manAu 2559 - Mugngu 2561
aonunaniunis AUEITeNYlIUATANTIA AUGITULaENRIUINSNYATANYS

Y

AUEITUUALNAUINTNYATINGTYT AUGIToUazARIUINSINYATEY

Y

WAZAUGITELAETAILINSNYATUATIIFEL

NANISNAABILAZIANTAl

U 2560

NANAR

Uszillunananuazanwan1enisinensi ﬁﬁﬁmwﬁniwmgmé’miaﬂmammEJgu
wuﬁmmummsamummmma 95-100 Ju 913U 26 g TIuRuUgnTIvEeU TdiuguAsaITsA
3 [ Juiugnsiadeu LLame,wmLaaaamaﬂmamwuﬁ CP301 Wuiugnsivaeunisin Andunis
Tus5  a@nmuinaod Lawn @um%wﬂiuﬂsmﬁﬂ AUgITELATTAIUINITINYATINYTYT O]
AugITouaziaLINITNEAsaY Audideuasinuinisinunsanys wazaudideuasiniuinis
WNYATUATIIVANT IAT1EHANULUTUTIUTIN (combined anatysis of variance) 10 4
aNINLINADY amauLL‘UamumamLa WAIWINTNYATANY3 mmamammmwiﬂmum (C.V.
37.45 %) (psanudasiian niviauds wuin NSnavesiug anmuwindou wasuinzen
duiusseninaiugivanmuandeusiidudAysodnuagnande

LmawmizmwamamLaammwuﬁmﬂwmimma YANINWINABN NUIN LUaIAaBd
AugIdeiivlsunsadssa iumamammimaaamaa 1,279 Alansumols mmﬂwmamamaﬂmau
TUGAWY I 5 WU wariudnIvaoun1sm Inandnliwnnsinamnaada (p< 0.05) Auug
A3I9ABUUATAITIA 3 (1,450 Alansusiols) fie NSX052014  WugnsIaaeunIsA1 CP301
NSX151009 NSX042022 NSX111044 waz NSX151008 Inglvinandnade 1,551 1,536 1,317
1,363 1,358 way 1,343 Alansusals auaiau (Table 1)

wUasaudiduuazimnIsinensiag Tinandnnsvnassade 1,262 Alansusels
M‘U’]’JI‘W@LﬁEN?IG]’JW‘IAﬁG]i’JR]ﬁEJUﬂ’]iﬂ’] cP301 Winandn 1,674 Alansudels unninAnduies
a2 18 Y0INUGHTIVADUUATAITIA 3 Plinandn 1,420 Alandusols Tgnuauiugaauiuau
17 Wus IvmamamlmLmﬂmamqaammﬂwuﬁummim 3 Imiwmamam“mw 1,216-1,535
ﬂiaﬂﬁumali Anduderaz 86-108 VeINUTATIAOUUATAIIIA 3 W 17 Wug Usenaume
NSX151002 NSX151034 NSX151009 NSX052014 NSX111044 NSX042022 NSX111011
NSX151005 NSX151014 NSX111054 NSX151016 NSX151015 NSX151011 NSX111004
NSX111058 NSX111014 gy NSX111053 (Table 1)

wlasAudITeuasimuINISN¥ATUATINYENN Tuandnnsnnaoaade 1,308
Alansusiols mni‘wmLamamaﬂmamwuﬁm@u NSX151009 liuandniade 1,672 Alansusels
wnnAnlufesas 11 vaaiudnTIEOUUATAITIA 3 Plvuandn 1,506 dlandusels was
1nnIUgAsIR@eUNIAN CP301 filsinandn 1,512 Alansusiels (Table 1)
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wlasgudideuaziamuinisinunsmesysal yniuglinandaliuansiamisads
(p< 0.05) ) Inelnandamsvinaaiads 771 Alansusols gnTIvaoULATAITIA 3 Tvinanan
838 Alansusials WugnIv@oUN15A1 CP301 Winandn 715 Alansusiels (Table 1)
Sofasanuetinszieruulsusiusa 1n 4 annwandey S0 Tnadsedn
anuauiugiUTeuiiou 9119 6 Wug waziudnI19aoun1sAn fe CP301 NSX151009
NSX052014 NSX151002 NSX111044 NSX042022 uag NSX151014 Tvinandnlaiiananamg
afid (p< 0.05) Aufusmsdaaeuunsadssd 3 (1,303 Alanfusiols) Inolvinananiade 1,359
1,339 1,320 1,23¢ 1,224 1,209 uaz 1,208 Alansusials auasv Aadusosas 93-103 ves
fusnTaaouuATaIsss 3 Wudwand uenanliinandngenda dallendulsyanshinsadu (b)
Liiumneinea1n 1.0 uasfidndeavuannidudingadu (S°d) é lduanenenn 0 daduiugias

=

\afiosnings onLiu NSX052014  Slerduuszansiingatu (b) g9 1.4 si1ean 1.0 oe1ad]
HedAgy LLamﬁamauauaaﬁiaamwmé’amLL‘UULQW%LmuﬁN axlvnandnluaninwindeuiia
ﬁmimmm 79y LLuuuwinaﬂTuaﬂwwanaammlﬂ way NSX151002 fAuuUsusiuvesdiu
WDeauuandusinsadu (5°d) geagalidudAny Yedsanuliuyueuveinisnovauase

annwInasy (Table 1)

SnuaENINSINYATHENAY

deofiarsudnvagnianisinensfiddy vestalnagnuaneigdu lu 4
anmwingeu U 2560 o1geeanaen AIINgIEL ANNEEn n13indu wWesidusdnzimie uas
Ardudn o fiuien (Table 2) nu 91808N Y ULarnaniiy IAIULANA1NNITUTNTIY
Tnedilnngnuauiiongiueantmusening 49-52 Ju lag NSX111011 NSX111014 NSX151014
NSX151005 NSX151012 NSX111012 Wag NSX111015 Hfusenlvsidadian 49 Yu §andwiug
PTIVEBUUATANTIA 3 LTueenivu 52 Tu diuiugnsraaaunisen CP301 diusenlvy 51 Ju

218 7U00NABNAINTENING 47-51  Tu Ulnegnnaniugaley NSX111011
NSX111014 wag NSX111012 fifusenmensfiiafian 47 fu Eaniniudnmaaeuunsassd 3
fuoonnenig 51 Yu dwiugnsiaaounsin CP301 fifusenmendag 50 Yu nmsfiflongeen
mentLanstansinsimuInsesyiulaigl ansseemsasyiuln vegetative  dsves

Y
1

reproductive uavawadsnmsanuAilldszerduniviugifiorsnisesnaenyn

ANNGIAUTEING 207-249  LwuRng Slanugeduiede 226 wudlues  leg
NSX111044 Taugesdutiesiian 207 wufwns Tuvagi NSX151009 uag NSX111049 fanm
aiNNTign 249 uaz 247 WURLAT ANEG

Augsilnsening 111146 wwuRuns Sanwgeiiniede 125 wuiuns lne
NSX111011 fmugeilntfosiian 111 lwufitns Tuvaigl NSX151009 finnugsiinanndig 146
wuRluns Fustmlwedifienugeiunaziinunn femafiazsindlldieninfusidaugeiuas
Hnein dledlasmng

Wosidududuuazaiuin 1.1 uaz 1.8 1Wasidus auadu dnugaeu NSX111058
NSX111044 NSX042022 NSX111004 NSX111053 NSX111009 NSX111007 uaz NSX151009
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fddunaeszuusNulanss induies tnefilosidudduan 0.0 0.2 0.5 05 0.7 0.8 uaz 0.8
Woskiud mus iy uagduin 1.3 3.8 1.8 0.7 1.8 1.8 uay 2.0 wWoidus muddu

drlnmdssdnignuaninsiaulifivesidudinameguinnit 80 wWodidud
dielildgnsuanidevdeliiminudamnniiusifivesidudnames dethilnlunsime
Frlnadssdnignuauiugiviu nuliosidudnsmesening 80128560  1esiud lne
NSX111044 wag NSX111014 fiUasidusingnzge 85.60 uay 85.04 1Wasidud muaeu

puFudn o fuien Wudeindwenmiieanengiueenaeniléifuduily
nsfndenitusorgfiuifsidu fustnlnefifersdumsn o iufeh awnsofiuusdls
AuiRealdigandn wut Wugfeu fanufumde o fuifes sewing 20.82-25.25 Wedidued
e NSX111015  fiifusenlvaniafign 49 Fu Sarwduudasan 2082 Wedidud Wus
PIRADULATANTIA 3 SATuduinde a fuien 2583 Weddud dwiusnsndeunisén
CP301 Sauduifngean 26.79 wWodidud

U 2561

NAKAR

Wisuifsuansgiuiugdnlnafosdn ignanorgduiugAidununiuugs
anansafuiieadieny 95-100 fu waziusnsIvaey wazstusmsIvaeU 39 26 WuS 1aUNUNS
YIAROILUY RCB 3 91 3112 4 unareutasses Tisvazdgn 75x20 Leufluns unaem 5 s
Tituguasanssd 3 Wuiusnmaany wasdmilnaissdn fgnuawiug CP301 WWuiudnsraaon
n1sm anliunislugeuud 2561 andunislu 6 anmwiedeu loun audidedivlsuasaissd
U 2 wad AuGIdeuazimuINsinuRsnsysal Audideuasinuinisinunsiag audide
LAETAILINITNUATANYT waEAUEITULAZIRUINITINUATUATIIVENT TATIEEANRUTUTIY
594 (combined analysis of variance) 310 5 ANNUINR O E’JﬂL”quLLUaﬂ@uﬁ%’mLazﬁ'ﬁummi
nunsiay idoyadeuutsniugs (CV.  23.38 %) esanudasdianindwiauds wui
NBNavRINUG anmwIngey wasUseduiusseninsiugivanmwinaausnl tedAyse
ANYULHANGS

definnsannandniadevesiuiinalnaluudazaninwinden wui uwameasd
Audideivlsunsassd nui1 wameasaqudidefivlsunsarssd uasi 1 Tnandnnis
naaouads 1,247 Alandudels Wusnsaaeuunsaissa 3 Winanan 1,200 Alansusels fiug
A5I9pUNTSAN CP301 Tvinanan 1,393 Alansusials ﬁ%niwmLﬁyaﬂé’miqﬂwamﬁuﬁ:ﬁmuaﬁmu

v 6

2 9ug Aa NSX151017 wag NSX052014 Tinandaade 1,450 uaz 1,414 Alansusials 11nndd
(p< 0.05) WuguAsanssn 3 Anlufaway 121 uaz 118 nua1sU (Table 3)
fa o & | ¢ a P a a
wlaanaassgudideiivlsuasaissd wlasi 2 Tnandanisnaasaade 1,063
Alansusials Wugnsivaeuuasalssa 3 Winandn 1,199 Alansusals Wugnsiaaeunisan
CP301 inandn 1,227 AlanSusials Wusanuaufiuiinaaeudiuiu 10 wug Winandnly
wANF1NINILTUATESIA 3 Tnelinandniadeszning 1,089-1,200 Alansusials Andusesas

91-100 vasWuSHTIIADY 4 10 Wug Usenousae NSX052014 NSX151027 NSX111014
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NSX111054 NSX111012 NSX111053 NSX151024 NSX151029 NSX111044 wag NSX151016
(Table 3)

wlasgudideuasiauinisinunsinysysal nniuglinandaliunnsimisads
(p< 0.05) InglVinanannsvaaouade 781 Alansusiols d1ulnaidosdn ifusrsaaaunisdn
CP301 WarNUGNTIVERUUATAITIA 3 Tinandn 980 waz 904 AlanSusals  mud1dy
(Table 3)

wUaeAUdITuLAzUINTINYATANYS HaNAMNIIVAADadY 1,047 Alansusels
TugnsiaaeuuATadssa 3 inawdn 1,074 Alanusiels Wugnsaaaeunisen CP301 lvinanan
1,102 Alansusiels rlwadesdnfgnuaniusfidudiu 22 Wug Wnandsldwnnd1san
WUFUATAITIA 3 Tnelinandnaassening 954-1,190 Alansusels Andudesas 89-111 vos
WugnIIaaeU (Table 3)

wasgudidouazimuinisinunsuasivdun inandnnismaaesade 1,273
Alansusials Wugnsraaeun1sdn CP301 Winandngegn 1,784 Alansusiels Wudnsiaaeu
uasans3d 3 Tinandn 1,333 Alanfustels Tdlnadssdn fgnmasiugiauduou 21 Wug 1%
Hans liuanaaINiuguATEITIA 3 Tneliinananaassyning 954-1,165 Alansusels Andy
Jeuaz 87-107 vaiugnyIvdeu (Table 3)

idlefiansaunnaiins1edinunUsusIusIu 910 5 aninwlnden fugasivasy
N13A1 CP301 uay CP888 New likandngegn 1,297 uag 1,278 Alaniusials auddu &
drlnedssdnignuanogduiusiviu 11 Wus Tnandaldunndsainiugunsaissd 3
(1,142 flanSusials) Ao NSX052014 NSX151029 NSX151027 NSX111044 NSX151017
NSX111014 NSX111021 NSX111012 NSX151019 NSX111053 uaz NSX111015 lagln
NaKARLAAY 1,199 1,173 1,152 1,151 1,127 1,094 1,076 1,072 1,066 1,061 uag
1,059 Alansussls mudwiu Aadudesas 93-105 vesiudnsIaaouuAsaITsh 3

definnsanafiosnmnsiinandndetsueniansuiudiluunasignineg wui

ugaT19daUNIA CP301 dmnuuususuvesdudenvuannduiingadu (S°d) geegisd

Y

Teddty vatlennuliiuiusuresnisnouauasisanmwindes diudnilnadesdmignuatens

Ly

duiugaau 11 g uonain Winandnldunnssainiudunsalssa 3 Sullrmduuseansiinga

€

1 1 a0 dl v = U 2 ('I) 1 1 -7
1 (b) lauane19a1n 1.0 waziandssuuaindusingadu (S°d) @1 luunneneain 0 ey
TugnsatesnImas oniiu NSX111021 denduuseanssinsadu (b) 0.82 A1931n 1.0 og1ed
ot

9
BdATY LARSDINDUAUDIRDANINLINADULUUANIZLANZAY (Table 3)

€

ANWALNINITNYATNEALY
WeflansadnuaenIan1sineasndidy vestnlnagnuanetgdu lu 5
anmuindey U 2561egeannen ANy ANgeln nsindy Wesiudnsinie uag
& < ] A ! v ¥ a '
AMUTULAR a0 LAULAYTY (Table 4)  wWud1 e1geenlyy wazAonAIg 1A1ULANAIINIS
wugnssy lnedlnegnuauiongiuesnlnusening 50-55  Tu lag NSX111011  uae
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NSX111044  §i¥usenlyndafign 50 Yu iFandfusnsaaeuuasanssd 3 Tiusenln 54 Yu
duiugnIvdoun1sA1 CP301 Tiusanlnu 53 u

918 TuRaNABNIKTENIN 49-54 Tu Tilwegnuaniugsay NSX111011 15y
penABNFIKIEITIan 49 Fu 1§anifusmsreaeuunsanTsA 3 Tusenaenday 54 Yu dwitug
R3I9EEUNISA CP301 Tiusennenday 52 fu  nisfiflergesnmenifruandiienisiinig
WAWINSa3AUlNST 91NseEEMsasAule vegetative d3zey reproductive wazdInaty
nsanuAilsvesduniniusiiflengniseanmens

PMELTEWING 181213 Loufluns JAnNgedulade 199 leufilues  lag
NSX111044 fenwgeiutiosiian 181 iwufinms Tuvasil CP88S New Jmnugasiuunniian 213
\YURLLAT

AN NTENING 100-121 wudluns fnnugeilineds 112 wuiwes Tae
NSX111044 uaz NSX151024 flanugeilnifesdian 100 wag 102 lwudiums muddu Tuvaed
NSX151016 NSX111021 ez NSX151017 ﬁmmqﬂﬁlﬂmmﬁqw 121 120 wag 120 LUURLIng
sy Wusilnadidanugedduaziinunn Slemattasinduldireniniusidanugedy
uaziind ledlasmng

Wesldudsuduuazduineds 22 uay 1.3 Wedldud muddiu fusisiudiadiu
WagsrUUTINLdaLs Wndutes Inelilesifuddudy 0.1-6.1 Weosidud  uazduin  0-8.0
Wosidud

Woeddudnzing dnlnadssdnignuauiudiviu nulofidudnsme sening
77378565 Wosidud Iy NSX111014 Siesidudnuimizanndian 8565 Wesldud g

9
=

ASIVAOUUATANTIA 3 Tilesifusinziniy 81.73 Wesldud diuiugnsiaaeunisin CP301 &
Wesidusineny 82.26 wWesidud

puTudn o fuien Wuduindwenmiieanengiueenseniléifusuiily
nsAmdeniusengiuifisddu wusininaiidautumdn w fuiew aunsofiuugdilf
AuiRealdigandn wudh Wugfeu fanutumde o fuifes sewing 22.90-28.02 Wedidus
Tng NSX111015  Sannudiudasiign 22.90 wWosidus Wusasaaevunsanssd 3 fanutu
win wfuifen 2733 Wedidud dawiugnsiaaounisdn CP301 fimnutuindngean 29.08
wWasidud

ayunamsideuazdaiauaunus

MnMsUSsuieusasgiuiugdnlnadedn fgnnanogduiugien senined
2560-2561 lagldiugunsaissd 3 waziiugnisdn CP301 Wuiugnsiaaeu wulndnvus
HAKARIANULANAINIRUgNITHlUusazan1LInden Lasdufisenduiusseninaiugnssy
wazanmwanden Sauandiiiuininlnadesdnignaauusiasiudnngfuanimuandouluus
avumdsugn U 2560 Tdnlwadesdnignaauiusiuoudiou S1uau 6 Wus Ae NSX151009
NSX052014 NSX151002 NSX111044 NSX042022 uag NSX151014 Tinandalaiunnanamg
adid (p< 0.05) AUNUFAIIIARUUATAITIA 3 (1,303 Alansumals) Tul 2561 finlnaasadns
g gAuuSAAY 11 Wus Tinandnldunnsdnsainitusuasassd 3 (1,142 Alanustels)



- 22 -

AD NSX052014 NSX151029 NSX151027 NSX111044 NSX151017 NSX111014
NSX111021 NSX111012 NSX151019 NSX111053 uay NSX111015 %Qﬁuéamuﬁﬂﬂd’l’;
muiwmmﬂuwuawuLaﬂmmwm ﬂﬂEmeiumsMwawamaﬂmmaaﬂaﬂmlﬂ ﬂsumlmmiu
wnasuan LLakuﬁaﬂmammuwuﬁmmu Y aﬂu'ﬂfdﬂ'ﬁvLuuiwuumausuaqmsﬂiwﬁawuéiu
ammmaawuJuLmaqﬂaﬂwmﬂmwmwﬁmqmﬂmu LLa“Vﬂﬂ’]iﬂﬂ‘U’P‘UﬁmamL‘W’]”LW&JLG]%J e
‘Uiuﬂa‘umiLaua%asmaqwuquauLLuzmgmwmmmalﬂ

nsunasuIlUTgUsLewl

s 1

ladalnadesdnignuanengdy 91uu 15-17 wWug Winandaldunnsaainiug

3
v =

uATaIsIA 3 Wt lussuiisuluviesiu 1uam‘wLLmé’awLUumeUaﬂ‘wmmwﬂ’mmw

'
o w [y

1nTu Anwinisududaluanmundouiiduundslgniiddey uazdnidensiusimiiely

o

=l a b4 QI 1 o U
Wisuieuluiaadu wazlsinunsns auaiau

LONEI3D9B

AINNULATYFNINITNYAS. 2561. amumimaumLﬂwmwmﬂmmvuuﬂuw 2562.
LLMaG“Ua;ﬂahttp://wwvv.oae.go.th/assets/portaLs/l/ﬂles/JounaL/2562/
agri_situation2562.pdf, 1 fu1Au 2562

ANNUATYFAINTNEAT. 2557, FIBIUNITUTEYUALNTTUM IRV NSAENTAUALN AT
Husefinasugia 4 &ufn (Roadmap). Tu : sesumsUssguamenssun1ssmdni
gsmansaudunuesiunefinasysio 4 Audn (Roadmap) : dmilnadssdng fu
s sty wavdeened 3/2557. FnanuATEENaNISNENST 7 NeeRneY 2557
o VioeUseydl 1 NsuAIdId U §anmmsun nosUdnnsNaewinun, NN,

Eberhart, S.A. and W.A. Russel. 1966. Stability parameters for comparing varietes. Crop Sci. 6 :
36-40.

Eskasingh B., P. Gypmantasiri and K. Thong-Ngam. 2003. Maize production potentials
and research prioritization in Thailand. CMU & CIMMYT. 90 p.
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Table 1 Grain yield (Kg/rai) and stability parameter (b, s’d) of early maturity hybrids maize

tested across 4 locations, 2017 R

Varieties Grain Yield b s’d
NSW PBN NRM LOI  Mean % Check

CP 301 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 1,535 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 2751.4
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** 24.3
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 7 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
LQ?ﬂIEJ 1,279 771 1,308 1,262 1,155 89 - -
CV.(%) 6.17 14.89 13.43 11.80 - - -
LSD(0.05) 129 ns 28 244 - - -

NSW = Nakhon Sawan Field Crops Research Center
PBN = Phetchabun Agricultural Research and Development Center
NRM = Nakhon Ratchasima Agricultural Research and Development Center

LOI = Loei Agricultural Research and Development Center
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Table 2 Agronomic traits of late maturity hybrids tested across 4 locations, 2017 R.

50 % date Hight (cm.) lodging (%) Shelling  Moisture
Varieties (days) (%) (%)
Silking Tassel plant Ear root stalk

CP 301 51 50 214 118 1.9 5.7 83.71 26.79
NSX 151009 52 50 249 146 0.9 8.8 82.72 24.05
NSX 052014 51 49 229 128 8.5 12.8 80.92 25.25
NSX 151002 51 50 236 118 1.3 10.7 84.65 24.58
NSX 111044 50 48 207 116 0.2 3.8 85.04 25.07
NSX 042022 51 50 216 124 0.5 1.8 83.47 24.99
NSX 151014 49 48 234 126 3.5 1.6 82.65 24.07
NSX 111054 50 48 227 124 1.3 2.2 81.62 22.93
NSX 151034 50 49 228 119 9.2 12.1 83.96 24.19
NSX 151005 49 48 219 120 3.0 13.7 81.87 25.19
NSX 151015 51 50 216 120 18 15.4 81.20 24.42
NSX 111011 49 a7 209 111 1.9 2.9 83.15 22.63
NSX 111014 49 a7 221 124 2.8 2.7 85.60 23.14
NSX 111053 51 49 214 120 0.7 1.8 83.76 2393
NSX 111015 49 48 230 129 71 2.0 82.91 20.82
NSX 111058 50 49 222 124 0.0 1.3 83.86 23.14
NSX 111004 50 49 220 124 0.5 0.7 83.49 24.93
NSX 151016 52 51 247 140 4.8 20.0 81.18 23.05
NSX 151012 49 48 238 127 18.7 24.0 82.56 23.59
NSX 111049 50 48 242 132 3.1 9.0 83.35 22.73
NSX 111007 50 48 228 127 0.8 2.0 80.70 22.45
NSX 111009 51 49 225 121 0.8 1.8 80.85 23.37
NSX 151011 52 50 219 123 7.9 24.9 84.58 23.66
NSX 111012 49 a7 229 126 18.3 7.1 80.12 22.10
NSX 151008 51 49 224 127 13.5 19.3 81.69 23.68
NS3(Check) 52 51 236 134 1.1 1.8 81.90 25.83
Lag‘d 50 49 226 125 a4 8.1 82.75 23.87
C.V.(%) 1.49 1.43 3.48 5.03 143.83 150.36 3.05 4.62

LSD(0.05) 1 1 6 5 5.9 11.3 2.03 0.89
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Table 3 Grain yield (Kg/rai) and stability parameter (b, s’d) of late maturity hybrids

maize tested across 5 locations, 2018 R

Varieties Grain Yield b Sd

NSW1 NSwW2 PBN LOB NRM  Mean % Check

CP 301 1,227 1,393 980 1,102 1,784 1,297 114 114 1.36
CP 888 New 1,147 1,448 841 1,283 1,671 1,278 112 112 1.52
NSX 052014 1,200 1,414 854 1,095 1,431 1,199 105 105 1.20
NSX 151029 1,092 1,292 952 1,190 1,340 1,173 103 103 0.76
NSX 151027 1,194 1,252 805 1,144 1,362 1,152 101 101 1.03
NSX 111044 1,091 1,258 917 1,128 1,360 1,151 101 101 0.83
NSX 151017 992 1,450 747 1,075 1,372 1,127 99 99 1.40
NSX 111014 1,150 1,278 801 995 1,247 1,094 96 96 0.96
NSX 111021 1,062 1,210 818 1,067 1,223 1,076 94 94 0.82%
NSX 111012 1,110 1,305 665 970 1,311 1,072 94 94 1.34
NSX 151019 1,060 1,281 629 1,051 1,309 1,066 93 93 1.37
NSX 111053 1,106 1,208 846 979 1,165 1,061 93 93 0.71
NSX 111015 1,082 1,197 702 1,001 1,313 1,059 93 93 1.16
NSX 111004 943 1,280 677 1,103 1,278 1,056 93 93

NSX 111011 1,060 1,179 722 1,049 1,273 1,056 93 93 1.04
NSX 151022 1,027 1,285 771 1,006 1,185 1,055 92 92 0.97
NSX 151036 799 1,188 895 1,079 1,295 1,051 92 92 0.77
NSX 151016 1,089 1,232 761 979 1,168 1,046 92 92 0.91
NSX 151026 1,000 1,168 770 1,073 1,211 1,045 91 91 0.86
NSX 111054 1,110 1,211 653 1,036 1,192 1,040 91 91 1.11
NSX 151024 1,104 1,149 708 954 1,239 1,031 90 90 1.01
NSX 111058 1,030 1,112 728 983 1,215 1,013 89 89 0.91
NSX 111009 991 1,170 697 960 1,171 998 87 87 0.98
NSX 111007 970 1,112 752 998 1,050 976 85 85 0.66
NSX 111049 815 1,140 709 839 607 822 72 72 0.29
NS3(Check) 1,199 1,200 904 1,074 1,333 1,142 100 100 0.76
\d 1,063 1,247 781 1,047 1,273 1,082 95 95 -
CV(%) 6.54 572 21.32 8.63 11.95 10.85 - - -
LSD(0.05) 114 117 ns 148 250 - - -

NSW = Nakhon Sawan Field Crops Research Center
PBN = Phetchabun Agricultural Research and Development Center
LOB = Lop Buri Agricultural Research and Development Center

NRM = Nakhon Ratchasima Agricultural Research and Development Center
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Table 4 Agronomic traits of late maturity hybrids tested across 5 locations, 2018 R.

50 % date Hight (cm.) lodging (%) Shelling  Moisture
Varieties (days) (%) (%)
Silking  Tassel  plant Ear root stalk

CP 301 53 52 188 106 1.7 0.8 82.26 29.08
CP 888 New 53 52 213 116 1.7 1.7 83.03 27.80
NSX 052014 52 52 199 109 2.6 1.7 81.00 26.64
NSX 151029 55 54 197 117 0.1 0.3 82.35 28.02
NSX 151027 51 51 200 109 4.8 0.0 81.82 2531
NSX 111044 50 50 181 100 2.1 0.4 83.22 26.37
NSX 151017 53 53 209 121 2.0 33 81.04 26.90
NSX 111014 51 51 194 111 1.0 0.6 85.65 25.64
NSX 111021 52 51 206 120 1.0 1.6 80.12 25.03
NSX 111012 51 50 207 117 2.1 0.8 79.47 25.01
NSX 151019 53 51 202 114 5.7 1.4 7891 2591
NSX 111053 52 51 190 108 12 0.3 82.70 26.55
NSX 111015 51 50 203 116 2.2 2.3 81.81 22.90
NSX 111004 51 51 193 113 1.7 1.7 83.46 26.91
NSX 111011 50 49 188 104 0.4 0.7 81.65 24.50
NSX 151022 52 52 210 117 4.7 8.0 80.55 24.95
NSX 151036 53 52 202 117 0.1 1.1 79.73 24.43
NSX 151016 53 53 208 120 31 1.9 77.37 25.14
NSX 151026 51 51 191 105 6.1 0.8 81.37 24.54
NSX 111054 52 50 204 112 45 0.1 80.55 25.94
NSX 151024 52 52 188 102 1.0 0.1 80.21 25.68
NSX 111058 52 51 202 115 1.1 0.0 81.12 2372
NSX 111009 53 52 192 104 0.3 0.4 79.72 25.84
NSX 111007 52 51 201 115 0.7 12 79.66 26.20
NSX 111049 53 53 205 110 3.8 24 81.61 25.48
NS3(Check) 54 54 203 116 0.8 0.8 81.73 27.33
Wl 52 51 199 112 2.2 13 81.24 25.84
CV(%) 1.65 1.56 3.90 472 14315 26199 2.96 4.55

LSD(0.05) 1 1 6 q 2.2 25 1.73 0.85
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Effect of Planting Date on Maize Ear Rot

aal 3/ A v 6 1/ Y} s X 1 & 1/
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Siwilai Lapbanjob™ Suriphat Thaitad™ Payuda Jankua™  Vorakarn Yodchomphu

Abstract

Maize cultivation in rainy season typically infected by fungi and contamination of
mycotoxins in the grain yield, causing loss of productivity and quality. The purpose of this
study was to determine the effects of planting dates and maize varieties on ear rot disease.
A field experiment was conducted at Nakhon Sawan Field Crops Research Center in 2017-
2018. Experimental design was arranged in split plot. In the year 2017, main plots were four
planting dates consisting of 1) 8 o May 2) 29 " May 3) 3 “ July and 4) 1 ! August. In the year
2018, main plots were four planting dates consisting of 1) 9 o May 2) 4" June 3)3 “ July and
a)1° August. Sub-plots were five varieties of maize, namely NSX042022, NSX052014,
NSX102005, Suwan 4452 and Nakhon Sawan 3. Maize ears were harvested and grain yield,
ear rot disease incidence and severity were estimated. The results revealed that maximum
grain yield was obtained with earlier planting date at the beginning of rainy season in g"o"
May. Maize ear harvested from planting dates July, May and June were more fungal
contamination than 1St August. In addition, the occurrence of ear rot in maize production
varies among varieties and depending on the climate in the year of planting. In 2017, total
rainfall was greater than the growing season of 2018, especially during 30 days before
harvesting, resulted in more ear rot was observed. The fungal species ranking from highest to
lowest frequency found to cause pre-harvest ear rot were Cephalosporium sp., Fusarium
moniliforme,  Penicillium sp., Botryodiplodia theobromae. Fuminisin B1 and B2 were
detected in maize grain. The study therefore suggested that ear rot and fungal toxin
contamination in maize cultivation in early rainy season May-July can be minimized by using
less ear rot varieties, including Nakhon Sawan 3, NSX042022 and the early maturity varieties
NSX052014.

Key words : maize, ear and kernel rot, optimum planting date
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ansiwiladgunluligul 1 (288-3,289 lulasnsusedlansy) wavyluligud 2 (288-3,289
lalasnsusoflansi) Wusqassn 4452 s 4 Yuugn wumsuifouvesansiwluddulaiay
U1 (424-1,585 lulasnSusiaflansy) wazyluligud 2 (255-1,312 lulasniusenlansy) fug
uasanssd 3 Tutuugn 29 wauanew uay 1 nangien wunsUuteuve sansfivyludumlad
Fud 1(1,253-2,490 lulpsnusienlansy) uaslufidud 2 (403-1,598 lulasnsusieflaniy)
(Table 15) winugtmlnaidulsailnii Penicillium sp. asralsiwuansfis orchratoxin A

nswigAvTauaznslinandnvasiialnaiiugnlugguant 2561
lLifiufduiudseninaiulgnuasiugluduotg usenaenvosdnlnaiiesdn us
fanmuansaneaiisenineiusuazulgn 41alnaivgnidle 4 fiquisu waz 3 nsngiay
way 1 dsmey dengTusenaendfieds 52-53 Ju $1n917utan 9 waua1ew wasstugiiesn
poniFaldun NSX052014 wag NSX102005 uaiyil fiuganssal 4452 uazunsanssd 3 sonnen
41 1088 53-54 Ju (Table 16 uay 17)
Lifiufduiussenineiudgnuagiuglumuaiugeiuiazanuailn udaziuugn
Lvilinugaunnsineiun1eada wiknniusenineiug Inegissadds2 danuaasuuasainy
Hnunnilan 230 uaz 141 Wwufiang mudau (Table 18 ua 19)
fuffuusseninsTulgnuagiuglufuansdunda o fuies Tnednlnann
fugiugnlufuugn 1 dwnau wag 3 nangiau daududindrdnlnedivgnlutulgn 9
nqunIAL WAy 4 fiquisy Wug NSX042022 NSX102005 warunsanssd 3 fmnuduiudniais
Fndnsts NSX052014 wazanssn 4452 Tuyniulan Lilesanitug NSX052014 LAuIAEITleny
100 Yu %aﬁmm%umﬁ@qﬂﬂdmﬂﬁuﬁﬂuﬂqﬂﬁ’uﬂgﬂ (Table 20)
Lafiufduiussenitsiulgnuaziugluduesidudnzimiziasnandn e
Wesiusnzimziiauuwanasvneaifssnineiug Iaeiug NSX102005 ga356d 4452 uaz
NSX042022 fiiUasidudnzinizad 81.22-84.51 aud iy (Table 21) Tuugnuagiugiinavili
NaNAAuANFeiuNaRA Flnadivgn wquaneu fquisu waznsngiey Tiuandngs wae
1,352 1,219 uag 1,211 Alandusials auadu Wugaissa 4452 NSX052014 NSX102005 1
Nawdads 1,316 1,249 uay 1,245 Alan3usels awdiy gandunsanssa 3 Aluandn
1,075 Alansusiols (Table 22)
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mil,ﬁﬂiiﬂélnLﬁwaa%ﬁ'ﬂwaﬁﬂaﬂuqmﬂanﬂ 2561
a9ugnt 2561 ‘W‘UE]’]ﬂﬁN@‘Uﬂ(ﬂLLauﬁ]’]LLUﬂGUumJENLEUE)i’]a’]LMG]IiﬂﬁﬂL‘U’]lfﬂm‘u Hom
Pen/C/((/um P \Wo31 Cephalosporium  sp. lftiai’l F. moniliformae LEUEm B. theobromae
uonaNtismuiion Aspergillus flavus uag A Niger usinutiasann
uﬂgauwuﬁizmwauﬂqﬂLLazwuﬁﬁumumaamummstﬁmiﬁﬂﬂﬂLmﬁ'ﬁmm@m
Mnderlnermdesamgnnudafiinudviaigluusias fuugn TnsTuugn 9 wauatay e
Tseinuinludmineusaziudiods 6.44-39.22 Wesiiud Wushiefidudnisiinlsatosiian
lein NSX052014 dhusitudenssn 4452 fiesidudnisiinlsaunniign Tulgn 4 fiquiou 1in
Tsainuinludmneusaziugiade 13.08-25.74 Wedldus Juugn 3 nangian 10ulsaiinii
\dy 7.11-45.74 Wefidud fulgn 1 dswnau tAnlsailniun 0-27.43 Wedidud siug
NSX052014 iulseilnuintosdigalunniulgn sesasnliun uasanssd 3 (Table 23)
dofimsunlseinunuenmuviavesdeanny nuidiujduiusssnineiuign
wazusluduefidudnininlsetinuinfiinannides Penicillium sp. Wedidusinisiinlse
Hruiinannidies B. theobrobromae wasiofifudnsifalsatinuifiAnernsudady
Indunuasiiduledun sedumusuusdumaialsefinuiniininidion Penicillium sp. B.
theobrobromae W@ 'iuﬁummsmmlumiLﬁvﬂ,iﬂEimu'wﬁLuﬁmﬁ%ﬁmnLLauﬁLﬁuiaﬁﬁuﬂa
dmsulsaiinuifiinanidion Penicillium sp. 1 dieugninlnelutuugn 9 wauanau u
azugidulsande 2.65-29.02 Wesidud wuﬁmﬂmisﬂmimuﬂaﬂu fia NSX052014 way
NSX042022 Julgn 4 dgueu Guniwmmauwquuiimaaa 1.87-19.58 Wosidud fulgn 3
nsngeu tnlwausasiugidulsainds 2.69-30.19 Wefldud Yulgn 1 dwnau dmlnausay
siugidulsaiade 0-22.51 Wefldud stugmdulsandsnadu NSX052014 (Table 24) s¥eiu
ﬂ?’]‘&liuLLiﬂumiLﬂﬂIiﬂﬂﬂL'LJ’WILﬂ@*’\]’mL“Uai’l Penicillium sp. Wuggassas 4452 fifudiiingn
mmammmwwuﬁau wiilsisnn wdeliiiu 3 Wosdusuesiudiiln (Table 25) nsfnlsniln
wiliAnanides B, theobrobromae wulustuguasaissd 3 Tufuuan 9 wguaiau 4
fgueu wag 1 nIngIny Laﬁa 9.68 3.75 waz 5.62 LUasidus nuaiu Wug NSX042022 wu
1uauﬂaﬂ 9 WA Wity ¥us NSX102005 wulsalutuugn 4 fiquisu 3 nsngau wae 1
dunnu Wi 6.43 4.58 uay 1.87 iy (Table 26) IﬂEJ‘W‘Llﬁ‘VlLUuIiﬂiJiuﬂUﬂ’NﬂJimLix‘i
Aouthas TiaziuusziuauguLIvessiAalsaliis 2 (Table 27)
LiflufdustusseninsTulgnuagiuguesmsiinlsailnuiniine nsiwdnduied
yuaziiduledvniiudn uillanuuandsszrineiuugnuazsiug TasTuuan 3 nsngiau 1y
Tsmanndign 22.52 Wesidus sesasnlaud Sutgn 4 Squieu uaz 9 nguana 1Wulsa 14.42
uay 13.08 Wosldud mudiiu Juugn 1 emen iWulsaiign 9.87 wWediud Tususitug
WU NSX052014 uaz uasanssh 3 (Julsatey 531 waz 9.33 1Wesidud audniu (Table
28) s iulsnsziuanusuussroudieh fasuuussduanuguuswomsilselifs
2 (Table 29) wona1ni Samumsszusveddsaiinufiinnndes A flavus wag A. niger
uAnUABLEI 0.19 wag 0.02 Wedldust auddy
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ﬂﬁLﬂ@IﬁﬂEﬂﬂLuﬂumﬂwmLamammmmmuwii“mﬁqqmﬂaﬂﬂ 2560 waz U
2561 Tnenudntugguant 2560 73 4 Tudgn mﬂwmimuﬂammmﬂmmmLmﬂaﬂaummu
\Renannnd FelesidudnisiAnlsnilnuingandi (Fisure 1 Figure 2 Appendix 1 Wy
Appendix 2)

EJﬂGUTﬂWGWIZHL‘?J’e]i’]ﬁ‘lJTJGU‘lJ‘VILN@@WU&W?WUWI&JU%UU 1 uagyluidud 2 Ineug
NSX042022 WUmﬁﬂumamaqmiwwwmwuu 1 LLaWWqusuu*u 2 Mﬂimm 1,104 waz 533
lulasnSudeilansu sudnsiu 1um’ﬂwmuﬂaﬂ 4 Tquiew luiudgn 3 nsngrau asaanulu
3w 390 waw sin 200 Tulasnsusionlansy audidy #us NSX052014 wunstuition
vosansiwluiigud 1 YSuna 430 lulasnsusedlansy Iusmiwmuﬂqﬂ 9 WHAIAY UATWY
miﬂumamaqmiwmﬂmmuu 1 uasnluddud 2 Usuna 1,324 way 415 lulasnsuse
Alansu mudsu Iumﬂwmwﬂaﬂ 4 fiquieu Wug NSX102005 Wumiﬂumawmaamiwww‘luu
Fud 1 waelufigud 2 YSunm 2,304 way 477 lulasnSusiedlansu auddu ’Lmuﬂqm 9
nqwn1AL WU gasIal 4952 numsuudeuvesasiuluifud 1 uaryluddud 2 Uhiw
3,156 uag 695 lulasnsuseilansu aua1au Tutudgn 9 nguniay WuguATaIssA 3 Wun1s
Juidounesasfivyluddud 1 woenluddud 2 Uuim 845 uar 210 lilasniusiolandy
mudwiu Tududgn 9 wguaiey

Table 1 Day to tasselling (day) of maize hybrid varieties in different planting dates in 2017.

Planting date

variety mean (variety)

8 May 29 May 3 July 1 August

NSX042022 52.0 52.0 515 51.3 51.7 ¢

NSX052014" 50.3 51.3 50.3 50.5 506 d

NSX102005 51.8 51.8 50.8 51.3 514 ¢

Suwan 4452 52.8 53.3 52.0 51.8 524 b

NS 3 53.3 54.0 52.8 53.3 533 a

Mean (planting date) 52.0 ab 525a 51.5b 516b

CV (planting date) = 1.95% , CV (variety) = 1.05%

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

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

" = harvested 100 days after planting
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Table 2 Day to silking (day) of maize hybrid varieties in different planting dates in 2017.

variety Planting date mean

8 May 29 May 3 July 1 August (variety)
NSX042022 52.3 53.0 51.0 51.3 519 b
NSX0520141/ 51.0 52.0 50.5 51.0 51.1 ¢
NSX102005 52.3 52.5 51.3 51.8 519 b
Suwan 4452 54.0 55.0 53.0 52.5 536 a
NS 3 54.3 54.8 52.8 52.8 536 a
Mean (planting date) 528b 535a 51.7c¢ 519c¢

CV (planting date) = 1.67% , CV (variety) = 1.18%

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

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

Y = harvested 100 days after planting

Table 3 Plant height (centimeter) of hybrid maize varieties in different planting dates in 2017

Planting date

Variety
8 May 29 May 3 July 1 August
NSX042022 211 b A 195d 8B 193¢ 8B 188 c C
NSX052014" 230 a A 209 c B 196 c C 190cD
NSX102005 230 a A 226 ab B 218 ab C 197 bc D
Suwan 4452 228 a A 219b B 221 aB 200 ab C
NS 3 227 aB 233 a A 211bC 208 a C

CV (planting date) = 4.05% , CV (variety) = 2.67%

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

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

Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
Y = harvested 100 days after planting



- 36 -

Table 4 Ear height (centimeter) of hybrid maize varieties in different planting dates in 2017.

Variety Planting date mean
8 May 29 May 3 July 1 August (variety)

NSX042022 121 111 104 112 112 b
NSX0520141/ 128 113 112 110 116 b
NSX102005 132 137 124 124 129 a
Suwan 4452 135 130 123 124 128 a
NS 3 128 136 120 123 127 a
mean (planting date) 129 a 125 ab 117 ¢ 118 bc

CV (planting date) = 7.66% , CV (variety) = 4.39%

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

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

Y = harvested 100 days after planting

Table 5 Grain moisture content (percent) of hybrid maize varieties in different planting dates in

2017.
Variety Planting date
8 May 29 May 3 July 1 Ausust
NSX042022 21.66 aC 2327aD 19.22aB 17.66 a A
NSX052014" 37.57cD 3571cC 34.17cB 30.58 d A
NSX102005 2281 aB 24.44 a C 1993 a A 2051 b A
Suwan 4452 2620 b B 28.64 b C 25.50 b AB 24.27 c A
NS 3 2184 a8B 2432 a C 20.46 a A 21.28 b AB

CV (planting date) = 5.46% , CV (variety) = 3.26%

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

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

by DMRT.

Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
Y = harvested 100 days after planting
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Table 6 Shelling percentage of hybrid maize varieties in different planting dates in 2017.

Planting date

Variety mean

8 May 29 May 3 July 1 August (variety)
NSX042022 85.4 84.0 85.3 86.1 852 a
NSX0520141/ 78.1 76.2 79.0 79.2 78.1 d
NSX102005 81.0 79.4 83.1 83.8 818 b
Suwan 4452 90.3 . 82.0 83.1 808 ¢
NS 3 82.2 80.9 82.7 82.9 822 b
mean (planting date) 814 c 79.6 d 824 b 83.0a

CV (planting date) = 0.73% , CV (variety) = 1.09%

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

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

Y = harvested 100 days after planting

Table 7 Grain yield (kg/rai) at 15% moisture content of hybrid maize varieties in
different planting dates in 2017.

variety Planting date mean

8 May 29 May 3 July 1 August  (variety)
NSX042022 1,303 1,039 1,113 1,058 1,128 ab
NSX052014" 1,524 1,137 1,385 1,104 1,287 a
NSX102005 1,540 1,299 1,256 1,045 1,285
Suwan 4452 1,367 986 1,195 997 1,136 b
NS 3 1,321 1,207 1,049 1,075 1,163 ab
mean (planting date) 1,411 a 1,133 b 1,199 b 1,056 b

CV (planting date) = 0.73% , CV (variety) = 1.09%

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

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

Y = harvested 100 days after planting
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Table 8 Ear rot incidence of hybrid maize varieties in different planting date in 2017.

Planting date

variety
8 May 29 May 3 July 1 August
NSX042022 332cC 29.6 bc B 685bD 214bA
NSX0520141/ 0.48a A 1.22a A 4a7.7aC 8.09 ab C
NSX102005 10.6 b A 323cC 50.5aD 190bB
Suwan 4452 58.6d D 58.0cD 529 a8 205b A
NS 3 13.7b B 16.9b B 46.4 a C 218 a A

CV (planting date) = 44.1% , CV (variety) = 30.5%

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

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

Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
" = harvested 100 days after planting

Table 9 Percent Penicillium ear rot disease incidence of maize hybrid varieties in
different planting date in 2017.

planting date

variety
8 May 29 May 3 July 1 August
NSX042022 9.73 b AB 17.19 b BC 22.78 be C 541 b A
NSX052014" 1.41 a AB 0.00a A 26.21 be C 10.13 ab B
NSX102005 11.38 b A 25.65c B 28.45b B 15.16 b A
Suwan 4452 39.09 ¢ C 4056 d C 2729b B 11.75 ab A
NS 3 13.01 b AB 15.56 b B 19312 B 3.86a A

CV (planting date) = 88.7% , CV (variety) =52.7 %

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

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

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

Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
Y = harvested 100 days after planting
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Table 10 Severity of Penicillium ear rot in maize hybrid variety in different planting

date in 2017.
variety planting date

8 May 29 May 3 July 1 Ausust
NSX042022 2.05b AB 2.06 b AB 268aB 1.75 ab A
NSX052014" 1.25a A 1.25 a A 218aB 2.00 ab B
NSX102005 3.18 A 2.21 bc A 249 a A 227b A
Suwan 4452 330cB 3.09cB 216 a A 2.00 ab A
NS 3 351cC 2.43bc B 238aB 1.50 a A

CV (planting date) = 31.8 %, CV (variety) = 24.5%

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

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

Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
Y = harvested 100 days after planting

Table 11 Percent Botryodiplodia ear rot disease incidence of hybrid maize varieties in
different planting date in 2017.

planting date

variety
8 May 29 May 3 July 1 Ausust
NSX042022 3.46 ab A 202aA 0.00a A 0.00a A
NSX052014" 141aA 0.00a A 4.83 ab A 0.00 a A
NSX102005 8.67 bc B 9.25b B 3.41 ab AB 0.00 a A
Suwan 4452 13.17cB 342 aA 1.48 ab A 0.00 a A
NS 3 12.66 ¢ B 1203 b B 7.05b B 0.00 a A

CV (planting date) = 103.7 % , CV (variety) = 141.3%

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

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

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

Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
"~ harvested 100 days after planting
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Table 12 Severity of Botryodiplodia ear rot in maize hybrid variety in different planting

date in 2017.
Variety planting date mean
8 May 29 May 3 July 1 August (variety)

NSX042022 1.50 1.25 1.00 1.0 1.19
NSX052014" 2.25 1.00 1.75 1.0 15
NSX102005 1.88 1.75 1.50 1.0 1.53
Suwan 4452 2.00 1.50 1.25 1.0 1.44
NS 3 2.38 2.11 1.75 1.0 1.81
mean (planting date) 20b 1.52 ab 1.45 ab 1.0a

CV (planting date) = 51.3 %, CV (variety) = 44.2%

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

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

Y = harvested 100 days after planting

Table 13 Percent white kernel ear rot incidence of hybrid maize varieties in different
planting date in 2017.

planting date

variety

8 May 29 May 3 July 1 August
NSX042022 29.1a8B 218bC 653aA 20.7aC
NSX052014" 00bC 097dC 411 b A 492 bc B
NSX102005 4.03bC 16.4 bc B 389bA 147bB
Suwan 4452 240acC 354a8B 447 b A 170b D
NS 3 320bC 722 cdB 399bA 1.21cC

CV (planting date) = 49.3% , CV (variety) = 40.7%

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

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

Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
Y = harvested 100 days after planting
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Table 14 Severity of white kernel ear rot in maize hybrid variety in different planting

date in 2017.
Variety planting date

8 May 29 May 3 July 1 Ausust
NSX042022 223b A 2.04 ab A 201aA 2.02ab A
NSX052014" 1.0aA 1.75aB 207 aB 22bB
NSX102005 2.16 b A 2.18 ab A 212 a A 227Tb A
SWaas52 4.05cB 250b A 213aA 2.13b A
NS3 1.75b A 2.00 ab A 2.00aA 1.50 a A

CV (planting date) = 24.2% , CV (variety) = 19.4%

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

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

Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
Y = harvested 100 days after planting

Table 15 Fumonisin B1 and B2 contamination in maize kernel (ug/kilogram) in
different planting date in 2017.

planting date

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

" = harvested 100 days after planting
? = no symptom
ND = Not detected
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Table 16 Day to tasselling (day) of maize hybrid varieties in different planting dates in

2018.
variety planting date mean
9 May 4 June 3 July 1 (variety)

NSX042022 51 53 53 52 52 b
NSX052014" 50 52 52 51 51 ¢
NSX102005 50 52 52 51 51
Suwan 4452 51 53 53 52 52 b
NS 3 52 54 55 54 54 a
mean (planting date) 51c 53 a 53 a 52b

CV (planting date) = 1.18 %, CV (variety) = 1.33%

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

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

Y = harvested 100 days after planting

Table 17 Day to silking (day) of maize hybrid varieties in different planting dates in 2018.

variety Planting date mean

9 May 4 June 3 July 1 August (variety)
NSX042022 51 53 53 52 52 ¢
NSX052014" 50 53 52 52 52 ¢
NSX102005 51 52 52 52 52
Suwan 4452 51 54 54 54 53 b
NS 3 52 55 56 54 54 a
mean (planting date) 51b 53 a 53 a 53 a

CV (planting date) = 1.58 % , CV (variety) = 1.53 %

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

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

Y = harvested 100 days after planting
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Table 18 Plant height (centimeter) of hybrid maize varieties in different planting dates in 2018.

variety Planting date mean

9 May 4 June 3 July 1 August (variety)
NSX042022 204 209 195 208 204 c
NSX0520141/ 217 209 195 208 208 c
NSX102005 222 226 214 221 221 b
Suwan 4452 235 233 222 230 230 a
NS 3 211 223 209 223 217 b
mean (planting date) 218 220 207 218

CV (planting date) = 6.36 % , CV (variety) = 4.56 %

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

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

Y = harvested 100 days after planting

Table 19 Ear height (centimeter) of hybrid maize varieties in different planting dates in 2018.

Variety Planting date mean
9 May 4 June 3 July 1 August

NSX042022 120 152 115 119 126  bc
NSX0520141/ 126 124 113 114 119 ¢
NSX102005 132 141 127 130 132 ab
Suwan 4452 143 149 140 133 141 a
NS 3 121 130 117 122 123 bc
mean (planting date) 128 139 122 124

CV (planting date) = 12.82 %, CV (variety) = 10.46 %

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

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

" = harvested 100 days after planting
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Table 20 Grain moisture content (percent) of hybrid maize varieties in different planting dates in

2018.
variety Planting date
9 May 4 June 3 July 1 August
NSX042022 23.12acC 22.02 a BC 21.00 a AB 20.22 a A
NSX0520141/ 3359 dA 4419 c C 38.47d8B 34.60 d A
NSX102005 2514 b B 2278 a A 22.80 b A 2210 b A
Suwan 4452 27.27 c AB 28.10b B 26.47 c A 26.69 c A
NS 3 2376 a B 2229 a A 2257 b A 2210 b A

CV (planting date) = 2.33 % , CV (variety) = 3.09 %

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

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

Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
" = harvested 100 days after planting

Table 21 Shelling percentage of hybrid maize varieties in different planting dates in 2018.

s Planting date mean

q 9 May 4 June 3 July 1 August (variety)
NSX042022 84.18 82.71 85.72 85.42 84.51 a
NSX052014" 78.22 75.60 78.08 76.55 7711 ¢
NSX102005 81.68 80.29 81.82 81.08 81.22 ab
Suwan 4452 82.18 80.41 82.15 81.87 81.65 ab
NS 3 79.47 79.96 74.02 80.22 78.42 bc
mean (planting) 81.15 79.79 80.36 81.03

CV (planting date) = 5.06 % , CV (variety) = 5.00 %

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

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

" = harvested 100 days after planting
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Table 22 Grain yield (kg/rai) at 15% moisture content of hybrid maize varieties in
different planting dates in 2018.

variety Planting date mean

9 May 4 June 3 July 1 August (variety)
NSX042022 1,224 1,208 1,210 1,088 1,183 b
NSXOSZOMU 1,416 1,181 1,276 1,124 1,249 ab
NSX102005 1,347 1,386 1,270 976 1,245 ab
Suwan 4452 1,454 1,222 1,396 1,191 1,316 a
NS 3 1,318 1,100 902 981 1,075 ¢
mean (planting date) 1,352 a 1,219 a 1,211 ab 1,072 b

CV (planting date) = 12.87 %, CV (variety) = 10.45 %

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

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

Y = harvested 100 days after planting

Table 23 Percent ear rot incidence of hybrid maize varieties in different planting date in

2018.
variety Planting date
9 May 4 June 3 July 1 August
NSX042022 17.94 b A 2373 c A 38.89 cd A 1894 c A
NSX052014" 6.44 a AB 13.08 a B 7.11a AB 0aA
NSX102005 2196 b A 22.22 bc A 32.02cB 16.99 bc A
Suwan 4452 39.22cB 2574 c A 4574 dB 27.43d A
NS 3 15.29 b AB 15.18 ab AB 19.37 b B 10.74 b A

CV (planting date) = 39.7 %, CV (variety) = 33.8 %

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

F-test : planting (P<0.01), variety (P<0.01), planting date x variety (P<0.01)
Means followed by the same lowercase letter in a column are not significantly different at 5% level of

probability by DMRT.

Means followed by the same capital letter in a row are not significantly different at 5% level of

probability by DMRT.
Y = harvested 100 days after planting
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Table 24 Percent Penicillium ear rot disease incidence of maize hybrid varieties in
different planting date in 2018.

variety planting
9 May 4 June 3 July 1 Ausust
NSX042022 2.65a A 10.83 b BC 16.04 c B 7.79 b AB
NSX052014" 3.75ab A 1.87aA 2.69aA 0OaA
NSX102005 19.50 ¢ AB 16.98 cd A 2545d B 16.11 c A
Suwan 4452 29.02d B 19.58 d A 3019 e B 2251d A
NS 3 9.08 b A 11.84 bc A 9.76 b A 839 b A

CV (planting date) = 61.9%, CV (variety) =36.7%

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

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

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

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

Y = harvested 100 days after planting

Table 25 Severity of Penicillium ear rot in maize hybrid variety in different planting

date in 2018.
variety planting date

9 May 4 June 3 July 1 August
NSX042022 1.01aA 1.05a A 1.09a A 1.08a A
NSX0520141/ 1.01aA 1.00a A 1.01a A 1.00a A
NSX102005 1.22aA 1.17aA 1.47b 8B 1.19aA
Swan 4452 1.61bB 1.14a A 205cC 1.49b B
NS 3 1.05aA 1.05a A 1.08a A 1.05a A

CV (planting date) = 15.1 %, CV (variety) = 10.3 %

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

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

Means followed by the same capital letter in a row are not significantly different at 5% level of

probability by DMRT.

" = harvested 100 days after planting
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Table 26 Percent Botryodiplodia ear rot disease incidence of hybrid maize varieties in
different planting date in 2018.

Planting date

variety
9 May 4 June 3 July 1 Ausust
NSX042022 1.87aA 0aA 0aA 0OaA
NSX052014" 0OaA 0OaA 0aA 0aA
NSX102005 0aA 6.43b C 4.58 b AB 1.87 a AB
Suwan 4452 0aA 0aA 0aA 0aA
NS 3 9.68 b C 375bB 5.62b B 0aA

CV (planting date) = 119.2 % , CV (variety) = 149.6 %

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

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

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

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

Y = harvested 100 days after planting

Table 27 Severity of Botryodiplodia ear rot in maize hybrid variety in different
planting date in 2018.

Planting date

variety

9 May 4 June 3 July 1 August
NSX042022 1.00 a A 1.00a A 1.00a A 1.00 a A
NSX052014" 1.00a A 1.00a A 1.00a A 1.00 a A
NSX102005 1.00a A 1.02b B 1.01 a AB 1.00 a A
Suwan 4452 1.00a A 1.00a A 1.00a A 1.00a A
NS 3 1.04bB 1.0laA 1.00a A 1.00 a A

CV (planting date) = 0.05 % , CV (variety) = 0.70 %

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

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

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

" = harvested 100 days after planting
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Table 28 Percent white kernel ear rot incidence of hybrid maize varieties in different
planting date in 2018.

variety Planting date mean
9 May 4 June 3 July 1 August  (variety)
NSX042022 17.21 21.48 34.88 17.04 22.65 C
NSX052014" 1.87 13.08 6.49 0.00 531a
NSX102005 10.28 11.75 21.58 7.96 12.89 b
Suwan 4452 27.72 17.50 34.21 19.05 24.62 ¢
NS 3 8.30 8.30 15.41 5.31 9.33 ab
mean (planting date) 13.08 b 14.42 b 2252 c 9.87 a

CV (planting date) = 37.5% , CV (variety) = 58.6 %

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

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

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

" = harvested 100 days after planting

Table 29 Severity of white kernel ear rot in maize hybrid variety in different planting

date in 2018.
variety Planting date

9 May 4 June 3 July 1 August
NSX042022 1.11aA 1.16 a A 1.33¢cB 1.10 ab A
NSX052014" 1.00 a A 1.07aA 1.0laA 1.00a A
NSX102005 1.09a A 1.07a A 1.20b B 1.02 ab A
Suwan 4452 1.55b B 1.11aA 1.49d 8B 1.14b A
NS 3 1.03a A 1.02a A 1.12ab A 1.01 ab A

CV (planting date) = 4.00 % , CV (variety) = 6.70 %

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

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

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

Y = harvested 100 days after planting
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Table 30 Fumonisin B1 and B2 contamination in maize kernel (ug/kilogram) in
different planting date in 2018.

planting date

Variety
9 May 4 June 3 July 1 Ausust
NSX042022 ND, ND, ND 1104, 553, 1657 390, <200, 390 ND, ND, ND
NSX052014" 430, ND, 430 1324, 415, 1740 ND, ND, ND ND, ND, ND
NSX102005 2304, 477, 2780 ND, ND, ND 306, <200, 306 ND, ND, ND
Suwan 4452 3156, 695, 3851 230, <200, 300 ND, ND, ND <200, ND, <200
NS 3 845, 210, 1055 <200, ND, <200 <200, ND, <200 ND, ND, ND
" = harvested 100 days after planting
ND = Not detection
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Appendix 1 Climatic condition during maize growing season 2017.

planting - harvesting date period 90 DAP - harvesting date
period
planting

date Avg. Avg. Avg. RH Total Rain day Total rain day  Avs.
Max Min RH >80% rainfall (day) rainfall (day) RH

Temp  Temp (day) (mm.) (mm.)
8 May 335 249 82.0 81 910 76 253 20 82.9
29 May 333 24.8 82.9 89 888 77 231 18 83.6
3 July 32.9 24.6 83.3 93 892 76 294 15 823
1 Aug 32.8 24.3 80.0 71 623 54 9 4 69.8

Appendix 2 Climatic condition during maize growing season 2018.

planting - harvesting date period 90 DAP - harvesting date
period
Planting
date Avg. Avg. Avg. RH Total Rain day Total rain day  Ave.
Max Min RH >80% rainfall (day) rainfall (day) RH
Temp  Temp (day) (mm.) (mm.)
9 May 33.6 24.8 80.1 59 545.3 69 230.7 19 80.5
4 Jun 333 24.7 81.1 69 719.0 68 250.8 14 82.2
3 July 33.2 24.5 80.2 65 653.0 61 86.1 10 77.3

1 Aug 333 24.1 77.6 52 615.6 a4 60 3 70.6
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Abstract

Maize grain harvested in rainy season typically infected by fungi and mycotoxins
contamination, causing loss of productivity and quality. The purpose of this study was to
determine the effects of harvesting dates and maize varieties on ear rot disease. A field
experiment was conducted at Nakhon Sawan Field Crops Research Center in 2017-2018.
Experimental design was arranged in split plot. Main plots were four harvesting date
consisting of 1) recommended harvesting date 2) 5 days after recommended harvesting date
3) 10 days after recommended harvesting date and 4) 15 days after recommended
harvesting date. Sub-plots were five varieties of maize, namely NSX042022, NSX052014,
NSX102005, Suwan 4452 and Nakhon Sawan 3. Maize ears were harvested and grain yield,
ear rot disease incidence and severity were estimated. The results revealed that lower ear
rot incidence was observed when maize was harvested at recommended date compared to
delay-harvesting. Optimum harvesting date which can be reduced ear rot disease incidence
were 120-130 days for NSX042022 NSX102005 and Nakhon Sawan 3 due to their low
moisture content in grain. NSX052014 and Suwan 4452 can be harvested 100-105 days and
120-125 days respectively. However, grain moister content was greater in NSX052014 and
Suwan 4452 (36.69 and 26.50 percent). Therefore, proper methods to reduced moisture
content in high moisture grain are required to prevent the occurrence of fungal
contamination and other toxins. Delay-harvesting 10-15 days provides longer period for
maize ear to absorb the moisture form rain precipitation. Those conditions promote fungal
growth. The fungal species ranking from highest to lowest frequency found to cause pre-
harvest ear rot were Cephalosporium sp., Fusarium moniliforme, Penicillium sp.,
Botryodiplodia theobromae. Fuminisin B1 and B2 were detected in maize grain.

Keywords: maize, ear and kernel rot, optimum harvesting date
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o5 sausm%’amaﬂﬁmmﬂﬂﬁmam iemanuduiusfunsssuinveslsauaznisli
HAKER Uuwmauamiﬂgumm mimmmim HANAALALDIAUTENOUNANAR LYU ARG
Aseenmen MINTULARvaEIUREY WesiEudinsmne nsiialsa annisveslsa mammm
Snvazuareudemevesiin sunuiinfuarsunuiiniitidesreulastos FEAUAIIUTULT
Y04l3A Yayaanmgioniea
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NANISNAABINAZINT

mswsmmuimu,a"mi’lmwawamlawq'ﬂwwﬂaﬂiquaﬂﬂ 2560

uﬂgamwuﬁivmwm&Jm‘uLﬂsnLLakuﬁiumumm%umam ol LRUAEY ALy
LmaWuaqmwuﬁa@aqmumamﬁmummmwmu LuamuLﬂmmﬂwwmamumuuvm g
NSX042022 m’mmum’mam 22.34 Wesidud Wuﬁwmmwmuaq lmm NSX052014 (34.99
Lﬂaimum) Luaqmmﬂuwuﬁmaau LﬂULﬂEJ’ﬂWNLLG] 100 u “Um‘”VIW‘USE}‘U‘] mmamummmu
Auuztf 120 Yu S99l NSX052014 Hanuguunnnii (Table 1) 12J3JU§]?13JWU’5'§°"VT’J’N@’]EJ
Lﬂ‘ULﬂEJ’JLLa‘”WuﬁiummUaiL‘ﬁumﬂ YNy LLG]ZJF’]’J’HJLLGmG]NﬂuV]’NE‘mGﬂULLG]a zo1gAueInag
g Iaeiug NSX042022 Tilesidudiny LV]']“’?NVIEW] 85.61 Wasidus Wug NSX052014 3
Wesifudnzinzen 80.05 Wesidus Luaﬂmﬂmmﬂmiuslut,ma@aaﬂ’;’lwuﬁam dlowiuiien
andreenluilimdesidudnzinizgau wulnnisiiuiieaandn 15 Ju ndsdruuzd 3
L‘Uaiwummm%qwqm 84.09 Wasidud (Table 2) immﬂgamwuﬁizmwmqm‘ummLLazwuq
HONSLANANER %’n‘[wmiuu@iazm&;miﬁuLﬁ'miﬁmawﬁmiﬂLmﬂsi’mﬁ’umqaﬁa WALANASAY
sewinavius Tae NSX052014 Tinandmnniian 1,455 Alan3usels sesasunldun NSX102005
Tinandn 1,342 Alansusals (Table 3)

nsiAalsailnuinvesdnlwaiiugnluusazengiuiield 2560

uﬂgamwuﬁivmwmaLﬂummLLakuﬁmaLﬂaimummimmhﬂﬁﬁmmmmmmm
QJWf\]’lﬂL“U@i’ﬂﬂEJi’JiJL“Ua’i’lmLMWI/Iﬂ“Uum/lWULGU’WI’]a’lEJ mimummmmaaﬂiﬂ 5-15 Tu 413lwa
yniugidulseiinuingsdu Weifuifeifiongnuduugiauiafufeniuiddi 10 fu
GRGRIRIEATY mL‘Uaimummimmimmawmmiuwuq NSX052014 (0.24-5.67) uaz UATAITIA
3 (6.31-21.77) (Table 4)

NUQ&&JW‘LAﬁi WmmaLmJLﬂmLLakuﬁmaLUaiwummammimﬂmmmﬂm
pndndudndun AReanden Cephalosporium sp. uag Fusarium moniliformae
uavsEAUAUNTULSTluNsIAalsa nsifuiAglaioonty 5-15 Fu g1lwemnifugilulsaiin
L‘IA’]ENGUULMEJLUTEJUL‘VlE’J‘Uﬂ‘UﬂWiLﬂ‘ULﬂ‘EJ’J‘VlEJ’]EJm@JmLL‘L!‘“‘LH flengmaifuiiemnsvey Tnesiug
NSX052014 fesifusinisiinlsn 0-4.28 wWosidusd Fesndmniug Wug NSX102005 uay
upsanssn 3 Wulsaszdutiunans Tuvaeiiwug NSX042022 wazgassal 4452 fivesidusinig
\Hulsga (Table 5) lefinnsansziuarmsunsslunisifalsa wug NsX052014 lsiidulsale
\Fuiieniony 100-105 Ju (Mumuugthaudafuifenfufead 5 Yu ndaduuzii) uas
deiuifgdneanly 110-115 Fu Tszfumnuguussweslsas uanionaiindndvunuuian
flovann fusidiUesidudnisiAnlsags NSX042022 uazgnssas 4452 fszfumnuguuse laifla
sedu 2 Semneieddnundaiifulsatosliti 3 Wosiuresiuiliin (Table 6) Wug
NSX042022 NSX102005 wazuasanssd 3 ammsauiuiienddldausiosiivoddudnisiio
15Aga Luaamﬂivmmwmumwaqmimmiimauﬁmm mLwﬂ,mLLammmiaumUimgmmi
togun uimsiinsanaruiuuasivinwegamngaudietestumainlsauazansfivain
o

ﬁﬂﬁé’mﬁuﬁ‘ivmwmaLﬁ’uLﬁmLLavﬁuéﬁiaLU@%L%uﬁmiLﬁm‘[mﬂmmﬁtﬁmmm%@
9 Penicillium sp. wagszduarmsuusslunsislse msiiuifsadeenly 5-15 u 413lwa
wﬂwummﬂﬁﬂﬁﬂﬂLmawumamiaumwﬂmmﬂummwmsmmmuuvm florgmafiuiien
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NNTTEL Imaﬂ’uﬁ‘ NSX052014 filodifusinisiinlsaade 0.24-20.8 Wosidud %QG?']ﬂ'jWﬂﬁuﬁ‘
ﬂ’JiLﬂ‘ULﬂEJ'J‘VlE]’]EJG]']@J?]’]LLuwu’lﬁluma’lEJ10 Ju wdeduugi (100-110 Fu) wuﬁummiiﬂ 3
dlafuieamudiuugin ‘mma 120 Su 1Julsen 1.74 Wesidus Luamummwmwaa
ALUELN 5-15 TU mﬂaamummﬂﬂmiimaae 10.21-12.90 1Uasidus #Wug NSX102005 uae
NSX042022 mmﬁ‘uLﬁaaﬁawﬂmwuﬁWLLuuﬁw 120 o1 LﬁaamﬂLU@%L%uﬁmiLﬁwImﬁﬁ 4.24 Lay
3.28 Wasidud audeu (Table 7) Gummwuﬁa’mm 4452 mimummmaamm laimasiAy
Aeaand LuaamﬂmLﬂaiLsziumUuTiﬂawu m’ﬂwmamamwuﬁ NSX042022 NSX052014
NSX102005 LaruAsSEIssA 3 mmumwmumﬂumimmimﬂmmmﬂmmmmaiw Penicillium
sp. 1uium‘ulmLLama’m’mumLLammmiuaaum NV §I3500 4452 Lﬂuiiﬂaamﬂwuﬁawm
Ty 3 Weddudvesiiufiin (Table 8)

fuffuiusssrimgfufnussiuiroesdudmaialsailnuinfiiaanide
1 B. theobromae wagseAuANUTULsluNsiAnlsa ug NSX042022 lsiialsalunnetenis
\Auiien siug NSX052014 Liislsauleifuiisanumuuzih Weifiuifeadid 5-15 5u fns
Aelsa 1.41-3.42 Wosldus Wug NSX102005 Aalsafiongiiuiissnuduuzihauiiafuio
@ 5-15 Yu Wusqassas 4452 uazuasanssa 3 \inlsannetgnisiAuiie) 1.41-8.26 uag
8.05-10.96 Wafldus (Table 9) mudrsy Imlnestugiidulsadisziummsunsamaudalis
wiaidulsa (Table 10)

E:]ﬂ‘EJTJIWﬂVlEJLsﬁaﬁmﬂ’mu%L@Jﬁ@WUﬁ’]iWUWI@JWZIU‘U 1 wazyluigud 2 lngwug
NSX042022 ‘wumiﬂuLﬂaumaamiwwMummU 1 LLﬁuWI‘MWUU‘U 2 Tuﬂimm 392 way 222
Tlasnsusienlansy auddu wnzdloduiienadh 5 5u Wug NSX052014 Lifwdauas #ind
LLammmiﬁmlmumimumamqmmm Wuﬁ NSX102005 Wumiwwﬂmuwu 1 uazyluiigud
2 Tuwdn USuna 722 ua 404 LuamuLﬂmmmammmwum uaﬂﬁmummmwﬂuﬂimm
934 waz 327 lulasnSusedlansy mudeu Weiuifeaad 5 Su ndsfuuzii WUGAITIOU
4452 mwwumsﬂmﬂawaqmiwmﬂuu%uu 1 way WImwﬁu‘u 2 Tuwdn Usunu 845 uay
568 lulasnSusenlansy dlaiuieiadn 5 Su ndamuuzii wagnuansiwludagud 1 Tu
win U3 708 lulasnsusenlansu Wetiuiieiadn 15 Sundsriuuzii (Table 11) wén
siuginlnafidulsailnui Penicillium sp. aaalainy @5y orchratoxin A

mimsmLm‘uimu,a"mﬂwwawamaem*ﬂwwﬂan’tquanﬂ 2561
mﬂgamwuﬁivmwmEJmummLLakuﬁiumuﬂa'}muLuam a0 WfiuiRen ALty
LWAATBINRUTANAININOIENSIAUAEINI RN LiJEJLﬂULﬂE’J’J“U’]’JIW@VIEJ’]EJ ANAULIN UG
NSX042022 NSX102005 UAUASEITH 3 mmmummm 21.88 21.96 uay 22.94 Wesigua
Wuﬁwm’nmum Leun NSX052014  (36.69 Wasidud) Lummmﬂuwuﬁmaau Ausfesld
Faus 100 Ju Yauziiugaug Tongiuifsimuduugiiii 120 Yu S0l NSX052014
AUTUIINAT (Table 12) lmmﬂgamwuﬁiwmwmaLﬂummLLakuﬁ’Lumuwaimumﬂ“wnv
witlaauanaefunsadfluniazeigifiuieanagiug siug NSX042022 fefidudnime
g97ian 85.95 Wesidud sosanldun NSX102005  waz ga55 4452 fesidudnzinie
84.71 uay 84.10 Wasldud muddu unsassA 3 duesidudnzme 83.20 Wosidus YUzl
g NSX052014 fefidudnzimesniian 80.00 L‘Uaiwjum Luaqmﬂmmﬂmuiuma@mmw
fiugo doduigeioenlulmlesiusng mwvawu Tnensifiuiienandn 15 Ju wda

Az mﬂaimumﬂzquwqm 84.51 1Wasidus (Table 13) lufiujduiusszninseneiu
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Wenuaviugsonslinands dlnaluudazetgmsiiuineilinandsliunnaeiunisads uw
waneeiusEndnanug lag NSX052014 uag NSX102005 Tinandnunyign 1,359 way 1,302
Alansusials (Table 14)

nsiinlsailnuinvasinlnaiiugnluudazengiiufend 2561

Liffufduiusseninengiuifouasiudieefidudnninlsaiinni iflaivg
srndeslaesuidenawmynadaiinudwiiats usliruuwsnsisnaadfseninersns
Auianazuandesenineiug msifuiieafiengmuduuzinazivanin 5 Ju dnlnadu
TsAiini 20.38-25.39 Wesidus nmsifuiiesardiesnlu 1015 $u $1alwadulsailniin
48.85-49.68 Wedldud wugiilulsam liun unsenssd 3 Tiedifudninin 21.55 Wedldud
(Table 15)

Lifufdiudseninegfiuifsuasiusieofifudinainlseilnuniiineins
wAndudedvn uillanuuandtamsadfszninergniniufeuasuansisseninaiug ns
AuRgaitengauduugiiuagiivandr 5 Ju dnlwadulsediniiidiniinaifvadh 10- 15
Fu TneiAnlsa 19.70-24.87 Waedldud maiAuiieiaiiesnly 10-15 Su dnlnedulsailauin
36.17-39.18 Wosliud wudiidulsae loun uaseanssd 3 Tefdudninin 18.03 Wesiiud
siugmdulsnsesasunlaun NSx052014 1Hulse 27.35 wWesidus wusiidulsaunndiglédun
2990 4452 (Table 16 uag 17) famguusslunisifalse ade 1.16-1.89 munedadulse
Gntleelaifa 1 Woedduduasiiudiiin

fuffusseuinegfufsuasiusieesiduinmafnlsnilnuiinnde
1 Penicillium sp. wagszdunrmsunsslunisislss maiuifsiddeentu 5-15 Yu 4nlne
Uwﬂ’uéfﬂﬂmﬁmmm%mﬁaw‘%emLﬁauﬁ’umiﬁuLﬁ'mﬁmammﬁmuvﬁw LU WugaITIe
4452 NSX052014 wag NSX102005 mﬂwm‘mLﬂuiiﬂﬁlﬂmevmumwmmmm liuani1ns
aufafulsnedsliiu 3 Weddudvesiiufiin (sefu 1-2) LWEJ@@miLﬂmL“UEJi’] Penicillium sp.
Tuiln esfufefiengmuduusiluiugaissa 4452 duiugdu iuderlddaudengan
AwugtuazraeRwugidl 5 T (Table 18 uag 19)

lmuﬂgamwuﬁiummmamummuazﬁuﬁ: aiofidudnaAnlsaiinniiAnan
031 B. theobrobromae usiinuuAnAN9szing S MUgUATATIA 3 WnlsAgendnnniug
(9.15 Wosigud) (Table 20) "LajﬁmmmeGmﬁ’umaaﬁmiumummgmwﬂumimmiiﬂiunﬂ
ﬁuﬁ:LLazmﬂmamﬁLﬁmﬁ'm (Table 21)

ﬂﬂiLﬂﬂIﬁﬂEﬁﬂLuﬂuﬁmﬂ‘wmLamamLLmaumamUmmmmmmmmiiuqumamJ
2560 uay U 2561 Inemuirluggugnd 2560 mﬂwwlmuﬂsmmmNuﬁmmmﬂamumLﬂ‘u
Aeamnndt Jsdiedidudnisifnlsailniingsndn (Figure 1 Figure 2 Appendix 1 wag

Appendix 2)

Hndnlnafifidesdvntuiiudanuasfivyludaud 1 uasynddud 2 newug
NSX042022 ilaufiusdernuiiwuzii WumiﬂuLﬁauﬁummsﬁw@lmﬁ%uﬁ 1 TuuSune 570
Tulasnsusenlansy Wefiuiead 10 Yundsmuuzii wun1syuleuvesansiuyludaud 1
LLauWIlIWZIL!‘U 2 luuSua 817 way 388 lulasniusiailaniu sudsu Wug NSX052014 o
AuRendt 5 Sundafuuzin WumsﬂuLﬂaumaaniWEWquenuu 1 LLavv\Iquszmu 2 Iuﬂﬁmm
9,090 way 4,128 lulasnsusanlansy auainu mqqrmv;ﬂwquLazﬂqﬂmqmﬁmumm
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Hewndeumsifuieadiluaniliiudenduilnuarnugaduanutuiafndesuazaiing
a5y (1wl 2) whnefdudnisAslsnasligininegiuifedu wudassa 4452 e
Aeaa19 10-15 Ju nunsuudfouansivyluifugetu Wluddud 1 wasyluddud 2 lu
U3una 3,093 waz 867 lulasndusioAlansu (Table 22) Fsmsifuifsaiengaiuiuuziii
Tnsianiziiloniadinfsdlunndofionazaisinsananutund wivifsregamazauio
osfumsuteuanasfivsdindurnsivin

Table 1 Grain moisture content (percent) of hybrid maize varieties in different
harvesting date in 2017.

harvesting date (A)

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

NSX042022 2234 aC 20.63 a B 19.34 a A 18.47 a A
NSX052014" 34.99d A 30.61dC 2542 d 8B 2255b A
NSX102005 2381 bD 22.06 b C 20.46 b B 1873 a A
Suwan 4452 2760 cD 24.35 c C 2221 cB 19.42 a A
NS 3 2441 bD 21.85b C 2043 b B 1877 a A

CV (%) (harvesting date) = 2.35, CV (%) (variety) = 2.77
Means followed by the same lowercase letter in a column are not significantly different at 5% level of probability
by DMRT.
Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
v . . :

= recommended harvesting date is 100 days after planting

Table 2 Shelling percentage of hybrid maize varieties in different harvesting date in 2017.

harvesting date (A)

variety recommended 5 days after 10 days after 15 days after

(B) date recommended recommended recommended mean (8)
date date date

NSX042022 84.04 85.76 86.53 86.09 85.61 a
NSX052014" 79.53 78.91 79.58 82.16 80.05 ¢
NSX102005 81.07 82.73 83.14 83.72 8267 b
Suwan 4452 80.67 82.62 83.93 84.82 83.01 b
NS 3 81.40 83.23 82.78 83.64 8276 b
mean (A) 81.34 ¢ 82.65 b 83.19 b 84.09 a 82.82

CV (%) (harvesting date) = 1.44 , CV (%) (variety) = 1.74

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

" = recommended harvesting date is 100 days after planting
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Table 3 Grain yield (kg/rai) at 15% moisture content of hybrid maize varieties in
different harvesting date in 2017.

harvesting date (A)

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

NSX042022 1,288 1,383 1,230 1,296 1,299 bc
NSX052014" 1,390 1,650 1,332 1,450 1,455
NSX102005 1,331 1,396 1,297 1,346 1,342 b
Suwan 4452 1,236 1,283 1,215 1,320 1,263 ¢
NS 3 1,227 1,381 1,185 1,214 1,252 ¢
mean (A) 1,294 1,418 1,251 1,325 1,322

CV (%) (harvesting date) = 22.1, CV (%) (variety) = 6.20

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

Y = recommended harvesting date is 100 days after planting

Table 4 Percent Ear rot incidence of hybrid maize varieties in different harvesting date

in 2017.
harvesting date (A)
variety recommended 5 days after 10 days after 15 days after
®) date recommended recommended recommended
date date date

NSX042022 2285b A 55.28 c B 58.96 d C 63.21cD
NSX052014" 0.24aA 1.96 a A 567aB 21.79b C
NSX102005 598aA 2558 b B 4377 c C 5257cD
Suwan 4452 49.05c A 77.45d C 73.84e8B 89.77cD
NS 3 6.31aA 21.06 b C 21.77b C 16.48 a B

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

= recommended harvesting date is 100 days after planting
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Table 5 Percent white kernel ear rot incidence of hybrid maize varieties in different
harvesting date in 2017.

harvesting date (A)

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

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

= recommended harvesting date is 100 days after planting

Table 6 Severity of white kernel ear rot in maize hybrid variety in different harvesting

date in 2017.
harvesting date (A)
variety recommended 5 days after 10 days after 15 days after
(B) date recommended recommended  recommended
date date date

NSX042022 1.21 b A 1.61 b C 1.42b 8B 1.38b B
NSXOSZOMU 1.00a A 1.00a A 1.01a A 1.01aA
NSX102005 1.04a A 1.11aA 1.08a A 1.13a A
Suwan 4452 121 b A 1.49bB 146 b B 146 b B
NS 3 1.03a A 1.10a A 1.07a A 1.07aA

CV (%) (harvesting date) = 10.9, CV (%) (variety) = 7.7

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

Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
Y = recommended harvesting date is 100 days after planting
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Table 7 Percent Penicillium ear rot disease incidence of maize hybrid varieties in
different harvesting date in 2017.

harvesting date (A)

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

NSX042022 3.28aA 10.40 ab B 2738 b C 38.70 b D
NSX052014" 024 a A 122aA 518a8 20.80 a C
NSX102005 4.24 a A 18.48 b B 39.77 cC 49.37b D
Suwan 4452 4713 b A 71.53¢cB 72.99d8B 86.82 c C
NS 3 1.74a A 10.21 ab B 1290 aB 10.61a B

CV (%) (harvesting date) = 35.1, CV (%) (variety) = 31.4
Means followed by the same lowercase letter in a column are not significantly different at 5% level of probability
by DMRT.
Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
v . . :

= recommended harvesting date is 100 days after planting

Table 8 Severity of Penicillium ear rot in maize hybrid variety in different harvesting

date in 2017.
harvesting date (A)
variety recommended 5 days after 10 days after 15 days after
(B) date recommended recommended recommended
date date date

NSX042022 1.04a A 1.14 ab AB 1.27 a BC 140acC
NSX052014" 1.0l1aA 1.01aA 116 a A 1.522a8B
NSX102005 1.09a A 1.30 b AB 1.41 a BC 1.53acC
Suwan 4452 1.88 b A 259 cC 216 b B 2.27 b BC
NS 3 1.04a A 1.20 ab A 1.17a A 1.12aA

CV (%) (harvesting date) = 10.0, CV (%) (variety) = 12.8

Means followed by the same letter in a column are not significantly different at 5% level of probability by DMRT.
Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
Y = recommended harvesting date is 100 days after planting
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Table 9 Percent Botryodiplodia ear rot disease incidence of hybrid maize varieties in
different harvesting date in 2017.

harvesting date (A)

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

NSX042022 0.00a A 0.00a A 0.00a A 0.00a A
NSX052014" 0.00 a A 3.42 ab A 1.41 ab A 1.43a A
NSX102005 2.85aA 2.83ab A 7.89 cd B 0.00a A
Suwan 4452 141 aA 2.05ab A 4.99 bc AB 826 b B
NS 3 9.29 b AB 548 b A 10.96 d B 8.05 b AB

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

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

Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
Y = recommended harvesting date is 100 days after planting

Table 10 Severity of Botryodiplodia ear rot in maize hybrid variety in different harvesting

date in 2017.
harvesting date (A)
variety recommended 5 days after 10 days after 15 days after
(8 date recommended recommended recommended
date date date

NSX042022 1.00a A 1.00a A 1.00a A 1.00a A
NSX052014" 1.00a A 1.01aA 1.02a A 1.01a A
NSX102005 1.02 a AB 1.01aA 1.02b B 1.00a A
Suwan 4452 1.01aA 1.03 a2 AB 1.03 ab AB 1.02b A
NS 3 1.03 b AB 1.02aA 1.04cB 1.02b A

CV (%) (harvesting date) = 1.2, CV (%) (variety) = 1.0

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

Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
Y = recommended harvesting date is 100 day after planting
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Table 11 Fumonisin B1 and B2 contamination in maize kernel (ug/kilogram) in
different harvesting date in 2017.

harvesting date (A)

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

" = recommended harvesting date is 100 day after planting
¥ = no symptom
ND = Not detected

Table 12 Grain moisture content (percent) of hybrid maize varieties in different harvesting date in

2018.
harvesting date (A)
variety recommended 5 days after 10 days after 15 days after
(B) date recommended recommended recommended
date date date

NSX042022 21.88aB 23.79b B 1740 a A 16.34 a A
NSX052014" 36.69 ¢ D 31.80cC 27.67bB 2281 bB
NSX102005 2196aC 19.74 a B 17.90 a AB 16.38 a A
Swaas2 2650 b D 2424 b C 19.26 a B 17.26 a A
NS3 2294 a C 20.17 a C 18.97 a AB 16.98 a A

CV (harvesting date) = 16.7 %, CV (variety) = 9.4 %

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

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

Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
" = recommended harvesting date is 100 days after planting
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Table 13 Shelling percentage of hybrid maize varieties in different harvesting date in

2018.
harvesting date (A)
variety recommended 5 days after 10 days after 15 days after mean
®) date recommended recommended recommended (variety)
date date date

NSX042022 85.21 85.40 86.07 87.11 8595 a
NSX0520141/ 78.41 80.32 80.72 80.55 80.00 d
NSX102005 84.02 83.83 85.28 85.73 8471 b
Suwan 4452 83.10 83.76 84.08 85.45 84.10 b
NS 3 82.12 83.07 83.92 83.68 8320 c
mean (A) 82.57 ¢ 83.27 bc 84.02 ab 84.51 a

CV (%) (harvesting date) = 1.26 , CV (%) (variety) = 0.97

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

" = recommended harvesting date is 100 days after planting

Table 14 Grain yield (kg/rai) at 15% moisture content of hybrid maize varieties in
different harvesting date in 2018.

harvesting date (A)

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

date date date

NSX042022 1,246 1,127 1,235 1,277 1,221  bc

NSX0520141/ 1,366 1,293 1,487 1,291 1,359 a

NSX102005 1,375 1,244 1,270 1,316 1,302 ab

swaasz 1,244 1,105 1,238 1,270 1,214 ¢

NS3 1,205 1,096 1,173 1,123 1,149 ¢

mean (A) 1,287 1,173 1,280 1,255

CV (harvesting date) = 12.87 %, CV (variety) = 10.45 %

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

" = recommended harvesting date is 100 days after planting
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Table 15 Percent ear rot incidence of hybrid maize varieties in different harvesting
date in 2018.

harvesting date (A)

variety recommended 5 days after 10 days after 15 days after mean (B)
(B) date recommended recommended recommended
date date date
NSX042022 29.81 22.11 53.21 44.55 37.42 b
NSX052014" 20.83 16.35 33.01 57.05 31.81b
NSX102005 26.61 25.96 58.98 48.08 3991b
Suwan 4452 32.69 29.17 66.35 70.51 49.68 c
NS 3 16.99 8.33 32.69 28.21 21.55 a
mean (A) 2539 a 20.38 a 48.85 b 49.68 b

CV (harvesting date) = 40.20 %, CV (variety) = 26.77 %

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

Y = recommended harvesting date is 100 days after planting

Table 16 Percent white kernel ear rot incidence of hybrid maize varieties in different
harvesting date in 2018.

harvesting date (A)

variety recommended 5 days after 10 days after 15 days after "M€" ®)
8 date recommended recommended recommended
date date date

NSX042022 28.84 23.10 43.26 41.30 34.13 bc
NSX052014" 25.07 19.13 26.44 38.74 2735 b
NSX102005 27.26 24.83 41.62 42.20 33.98 bc
Suwan 4452 29.37 20.51 42.33 53.42 36.41 c
NS 3 13.78 10.92 27.19 20.22 18.03 a
mean (A) 24.87 a 19.70 a 36.17 b 39.18 b

CV (harvesting date) = 58.1% , CV (variety) = 40.3%

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

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

" = recommended harvesting date is 100 days after planting
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Table 17 Severity of white kernel ear rot in maize hybrid variety in different harvesting

date in 2018.
harvesting date (A)
variety recommended 5 days after 10 days after 15 days after mean
(B) date recommended recommended recommended ®)

date date date
NSX042022 1.45 1.29 1.59 1.68 1.50 ab
NSX052014" 1.20 1.18 1.27 1.48 128a
NSX102005 1.42 1.42 1.84 1.83 1.63 ab
Suwan 4452 1.87 1.39 2.01 2.28 1.89 ¢
NS 3 1.08 1.05 1.26 1.24 1.16 a

mean (A) 1.40 1.27 1.59 1.70

CV (harvesting date) = 26.0 % , CV (variety) = 18.9 %
Means followed by the same letter in a column are not significantly different at 5% level of probability by DMRT.
" = recommended harvesting date is 100 days after planting

Table 18 Percent Penicillium ear rot disease incidence of maize hybrid varieties in
different harvesting date in 2018.

harvesting date (A)

variety recommended 5 days after 10 days after 15 days after
®) date recommended recommended recommended
date date date
NSX042022 545a A 3.84 ab A 1250a B 449 a A
NSX0520141/ 2.88aA 5.45ab A 14.74 a B 18.27 cd C
NSX102005 769 aA 5.13ab A 37.82b C 14.10 ab B
Suwan 4452 898 aA 12.18 b B 4552b D 23.40dC
NS 3 6.09aB 192aA 14.75aD 897 ab C

CV (harvesting date) = 35.80 %, CV (variety) = 38.85 %

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

Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
" = recommended harvesting date is 100 days after planting
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Table 19 Severity of Penicillium ear rot in maize hybrid variety in different harvesting
date in 2018.

harvesting date (A)

variety recommended 5 days after 10 days after 15 days after

(B) date recommended recommended recommended
date date date
NSX042022 1.12ab A 1.05a A 1.17a A 1.08a A
NSX0520141/ 1.02a A 1.14 ab A 1.17a A 1.08a A
NSX102005 1.14 ab A 1.07ab A 1.76 b C 1.38b B
Suwan 4452 1.27b A 1.28b A 2.25cC 1.52b B
NS 3 1.13ab A 1.02a A 1.21aA 1.15a A

CV (harvesting date) = 6.0 %, CV (variety) = 10.1 %

Means followed by the same letter in a column are not significantly different at 5% level of probability by DMRT.
Means followed by the same capital letter in a row are not significantly different at 5% level of probability by DMRT.
Y = recommended harvesting date is 100 days after planting

Table 20 Percent Botryodiplodia ear rot disease incidence of hybrid maize varieties in
different harvesting date in 2018.

harvesting date (A) mean
variety recommended 5 days after 10 days after 15 days after
(B) date recommended recommended recommended
date date date
NSX042022 5.13 0.00 1.87 0.00 1.75 a
NSX052014" 0.00 0.00 5.65 7.03 317a
NSX102005 0.00 6.40 591 7.52 4.96 a
Suwan 4452 0.00 591 3.75 2.65 3.08 a
NS 3 11.28 6.43 9.53 9.35 9.15b
mean 3.28 3.75 5.34 5.31

CV (harvesting date) = 97.2% , CV (variety) =116.5 %

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

Means followed by the same letter in a column are not significantly different at 5% level of probability by DMRT.
Y = recommended harvesting date is 100 days after planting
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Table 21 Severity of Botryodiplodia ear rot in maize hybrid variety in different
harvesting date in 2018.

harvesting date (A)

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

date date date

NSX042022 1.00 1.00 1.00 1.00 1.00

NSX052014" 1.00 1.00 1.02 1.03 1.01

NSX102005 1.00 1.02 1.02 1.02 1.01

Suwan 4452 1.00 1.02 1.01 1.01 1.01

NS 3 1.04 1.03 1.03 1.04 1.04
mean 1.01 1.01 1.02 1.02

CV (harvesting date) = 13.6 %, CV (variety) = 13.2 %
Y = recommended harvesting date is 100 days after planting

Table 22 Fumonisin B1 and B2 contamination in maize kernel (ug/kilogram) in
different harvesting date in 2018.

harvesting date

variety recommended 5 days after 10 days after 15 days after

date recommended recommended recommended
date date date

NSX042022 570, <200, 570 <200, ND, <200 817, 388, 1206 352, <200, 352
NSX0520141/ ND, ND, ND 9090, 4182, 13272 248, ND, 248 <200, ND, <200
NSX102005 238, ND, 238 658, 236, 894 248, ND, 248 580, 228, 808
Suwan 4452 ND, ND, ND <200, ND, <200 948, <200, 948 3093, 867, 3960
NS 3 570, <200, 570 <200, ND, <200 817, 388, 1206 352, <200, 352

" = recommended harvesting date is 100 days after planting
ND = Not detected
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Appendix 1 Climatic condition during maize growing season in different harvesting date
in 2017.

harvesting date

Climatic condition recommended 5 days after 10 days after 15 days after
date recommended recommended recommended
date date date
total rain fall (mm) 917 928 940 956
relative humidity (%) 82.3 82.3 82.3 82.4
rain day (day) 77 81 82 85
average maximum temp (C) 334 33.4 334 334
average minimum temp (C) 24.9 24.9 24.9 24.9

Appendix 2 Climatic condition during maize growing season in different harvesting date
in 2018.

harvesting date

. . o recommended 5 days after 10 days after 15 days after
Climatic condition
date recommended recommended recommended
date date date
total rain fall (mm) 692 695 723 732
relative humidity (%) 80.9 80.9 80.8 80.7
rain day (day) 71 72 74 75
average maximum temp (C) 333 333 333 333

average minimum temp (C) 24.7 24.7 24.7 24.7
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Abstract

Study on seed production technology of promising hybrid maize NSX052014
and NSX042022 was carried out for standardization of planting row ratio for female to a
male inbred and better synchronization of flowering to increase the seed yield of hybrid
maize. The experiments were conducted during 2016-2018 at the Nakhon Sawan Field
Crops Research Center. In 2016, study the effect of planting ratio of female inbred (Nei
462013) to male inbred (Nei 452009) on seed yield of hybrid NSX052014. The results
showed that among the treatments of female inbred: male inbred ratio (4:1 4:2 6:1 and 6:2)
had non significantly differed for the seed yield. Its had average seed yield 159-176 kg/rai.
In 2018, study on ratio inbred line Takfa 1 was female plant and Nei 452006 was male
plant in hybrid seed production of NSX 042022. The results showed that among the
treatments of female inbred: male inbred ratio (4:1 4:2 6:1 and 6:2) had non significantly
differed for the seed vyield. Its had average seed yield 329-369 kg/rai. These results
indicated that a planting ratio of 4:1 for seed production of hybrid NSX052014 and
NSX042022 has been recommended due to practical work in the field and farmer have
been familiar with Nakhon Sawan 3 hybrid seed production that conventional planting
uses a 4:1 ratio of female to male rows. In 2017, study the effect of parent inbred sowing
dates on seed yield and quality of hybrid NSX052014 which Neid62013 was female plant
and Neid52009 was male plant. The results indicated that sowing male line four days
earlier to female has resulted in good synchronization which resulted in higher seed yield,
571 kg/rai and more optimum seed size which were 43.3 % of 20/64 inch (#20) and 42 %
of 18/64 inch (#18). Among the different staggered sowing treatments had no effect on
seed germination and vigor of hybrid seed NSX052014

Keyword : maize, seed production
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199 lnediAneg 25.37-26.54 Wesidud wWesidudnzime dnsuad 4:2 liesidudnzims

aa v o

gean Ao 81.27 Wedldud winuhbiflanuunnsevnsadddusnsuantgndusg (Table 1)

wasUFuUTsan mmaniug wuld wWesiudanuaen liflauuwanasiunisada
Tunndnsuaivgn wagluvwinwdannuuin lnewesidudaiuseniaiogszning 93-99
Wosidud Anundansswasudniug ndansseguaaiugnudd liflauwansneiunieain
vo9nusanvaLdaRuguuaine q lnswdnuuia 16/64 i1 Siesidudaniusen 90-94
Wesidud vuin 18/64 uay 20/64 1 Siofidudausen 97-99 uay 97-98 Wodidud
AU (Table 2) wamslidiuindvilnadosdnignuan NSX052014 Tarmufoussgemdonis
USuUgaaninian

dnuaENINsInYAsdAY

A lunsugndnsuaivgnene ldnuanuunndtmnsadivasaneiuguinug

1 U & Yo &1 v § Yo & i1a a i !
Lbdd LLﬁS?ﬁEJWUﬁqLLV]WUﬁqWE] Iﬁ]EJ?{']EJWUQLLVIWUQLLNN@?WNQQLQ@H?%W')WQ 1.54-1.56 wss d3udy
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fluguviiugefinuguedssening 1.63-1.68 s laeilerSsuiiivufumeiuguvinusriogs
naneiugiuguel JaluanaiAiflunsiusazesanas Insavessunasanansonszang Ul
faautas Tenanswamnas uazmsfinudaiinnminduameiuswiiugwed i eniaeiugud
wugul o1gusenluy ldnuanuuandiwnsadifveriueanivuveiy  aeiuguriiuguily
NNgnsaIUgnene Inslunsasdnunivgniiengiusenluuwiniu 56 Ju dwmsuengiueen
nondE Uit Smsuan 4:2 Wiusennendisafian Ae 59 Yu (Table 3)

Table 1 Seed yield, seed moisture content at harvesting and % shelling of NSX052014
hybrid seed production, 2016

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

ns : non significant difference

Table 2 Seed germination and seed vigor of NSX052014 hybrid seed production, 2016

Seed germination (%) Seed vigor (%)

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

4:1 93 97 99 94 99 98

4:2 96 99 99 93 97 97

6:1 93 96 98 91 97 98

6:2 94 99 99 90 98 97

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

CV. (%) 1.97 1.76 0.80 4.57 2.43 1.26

ns : non significant difference
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Table 3 Plant height and flowering date of female and male inbred of NSX052014 hybrid
seed production, 2016

Female : male Female height  Male height Days to 50% Days to 50%

ratio (m) (m) silking of female tasselling of male
(day) (day)
4:1 1.54 1.63 56 62 b
4:2 1.55 1.66 56 59 a
6:1 1.55 1.65 56 61b
6:2 1.56 1.68 56 62 b

F-test (0.05) ns ns ns *

C.V. (%) 3.81 3.82 1.13 1.97

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

U 2560 szeziiarugndnaluafesdndaneiuguivsiuazaieiuguivie Nluna
onandauazannaaustlnaGedn dgnnaN NSX052014
HANAALAZAMATWINAANLS

& 1 1

msUgndnneaneiiuduiiugvionou 4 Su Wuandawdmiudindegsiian fe 571
Alansusiols Faumnsncegaiioddumeadtunsaiey q lnenssadsau q vu Tnanasll
uaneingfiu muty w fuien weswefidudinamny wulh Wesidudeutuuasiofidud
nzimgldfauuandnsfumsaiflunnnesis Tneweddudminduiiaioglurag 31.30-32.93
Wosdud uasesidudnewnzdaeglugag 79.50-81.75 wWesdud (Table 4)

WAUTUU AN MIAATUG WU ANsENRazANLDIL D LLAaTug Lifiaay
uandnansedialunnnssads Tnswwdnuuin 16/64 18/64 uay 20/64 in fanusen egluzas
$ovay 97-100 d1M5UAUUTILTIVONUAANSININLTIDLUAANUS WUTY LWARYWIA 16/64
18/64 uay 20/64 11 fnrusenaglutisdosay 93-95 (Table 5)  wwiawdaiug nsUgn
Frlnpasiusuinugrenou 4 Ju Whadavuia 20/64 7 wnndnssudsdu q egred
foddnyda IneAndu 43.30 Wesidud (Table 6)

dnwaiznansineasiidAny

Pgs dumeiieugeresiugenitnugevesiuul waslofinsanluusszesu
Uan wudn Bifienauendaiulunnnsssds lneanugeuesiuneienegsening 1.66-1.79 s
PNgBIFLUiagsEMINg 1.35-1.48 Wns Fednwaizduriefimnugenidiul 1udnuazid
iesninasiifilonaianszaeluglnuvesiunsliBussned engusennondfuessiu
geuguTuINekazeng tusanlnuvasaeiugwiul 3nnsAnwnudn lanuuansieiy
MeadAvasi L IusanNAendI e uamENugW IR LI Waveny Tueanlnuveaneusuyinug
wi lngongTueenaendfvesuaeiuswinugneagluyi 60 - 62 Tu 1y Tusenlvaduuives
aneNuUgUYIUGWIAD 55-56 Ju (Table 7)
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Table 4 Seed yield, seed moisture content and % shelling of Nakhon Sawan 5 hybrid seed
production, 2017

Planting-date regime Seed yield (kg/rai) Moisture (%) Shelling (%)
Planting on the same day 395 b 31.30 81.75
Planting female 2 days earlier 368 b 32.12 81.50
Planting female 4 days earlier 347 b 31.85 79.50
Planting male 2 days earlier 428 b 31.61 79.75
Planting male 4 days earlier 571 a 3293 81.75
F-test (0.05) ** ns ns
CV. (%) 10.85 5.20 2.66

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

ns : non significant difference

Table 5 Seed germination and seed vigor of NSX052014 hybrid seed production, 2017

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

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

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

ns : non significant difference
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Table 6 Seed size percentage of NSX052014 hybrid seed production, 2017

Planting-date regime Seed size (%)

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

Planting on the same day 4.6a 24.5 a 50.1 a 20.7 bc
Planting female 2 days earlier 49 a 27.7 a 50.4 a 170 c
Planting female 4 days earlier 59a 295 a 48.9 a 158 ¢
Planting male 2 days earlier 3.8 ab 219 a 48.0 a 26.3 b
Planting male 4 days earlier 22b 125b 420 b 433 a
F-test (0.05) * * * *
CV. (%) 33.44 20.63 5.15 19.45

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

of probability using Duncan Multiple Range Test (DMRT)

Table 7 Some agronomic traits of female and male inbred of NSX052014 hybrid seed
production, 2017

Planting-date regime Female height ~ Male height Days to 50% Days to 50%
(m) (m) silking of female tasselling of
(day) male (day)
Planting on the same day 1.39 1.66 56 62
Planting female 2 days 1.35 1.72 56 60
earlier
Planting female 4 days 1.40 1.79 56 61
earlier
Planting male 2 days earlier 1.48 1.69 55 60
Planting male 4 days earlier 1.41 1.67 56 61
F-test (0.05) ns ns ns ns
CV. (%) 571 3.57 1.88 1.82

ns : non significant difference

U 2561 daswarugnanenusuiusiseveiimunzaslunisudnwdanugdialne
\ReedndgnHay NSX042022
HANBALAZAMATWINAANLS
wmnuandsn wui Tunndnsuadgniivinaandaldunnssiunisadialunn
ad = a ] [ i ! a U ! ! < (3 & [ a 1
35178 Ineinandnwdnniugedluyie 329-369 Alansusiels wWesiduianudu a iuded o
Tuta9 25.64-26.92 Wesi@udnzime wuii §nsvan 4:2 iesidudneinivgeiiande 80.45
Wosdud dudnsign 41 6:1 war 6:2 Wilesidudneinz 77.55 77.78 uax 78.61 Wosldud

v a

mua1dy  (Table  8) AAMYBUNEATLS WU WAvBLNAATUTNIWIA TAuseney
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Tugaedaway 98-100 Wasidud Anusenudinsissenguaniug Wefinsanvuamiaiug Tu

9
a

uslazdnsuaatan nud swawdaiug 16/64 uax 18/64 1 fedifudausenudiniaids
oglaumnnstumeadifluyndnaiugn uivunm 20/64 H1 wuth andasign 4:1 fwediud
ANLsENgsiian Ao 100 Wesidud uslisinamndningn 4:2 waz 6:1 Tnednsugn 6:2 3
Wedldudmande 96 Wefldud (Table 9)

dnuauEneNsInYasidAny

Tugunsaseiuls wudn anugeuesuameiuguITu HauazaneRuguwl Jan
Lluanssiuniadaluyndnsuaivgn lneanugavesruniiiniogluyig 1.61-1.65 wns @y
AuEvasAunaialuge 1.64-1.66 wns e1giusenivuwy Lufiauwansdremsads Tuyn
gnsaUan uinuauuaninNat s dideddgyveseryusennenie lagdnsiuan 4:2
uay 6:2 fiusennoniiafianie 54 Tu (Table 10)

Table 8 Seed yield, seed moisture content at harvesting and % shelling of NSX042022
hybrid seed production, 2018

Female : male ratio Seed yield Seed moisture (%) Shelling (%)
(kg/ra)
4:1 369 26.44 77.55 ab
4:2 329 25.64 80.45 a
6:1 330 25.83 T7.78 b
6:2 331 26.92 78.61 ab
F-test (0.05) ns ns *
CV. (%) 13.31 5.01 1.44

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

Table 9 Seed germination and seed vigor of NSX042022 hybrid seed production, 2018

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

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

4:1 98 99 99 94 97 100 a

4:2 98 98 99 96 98 98 ab

6:1 98 99 100 96 99 99 a

6:2 99 98 99 96 98 96 ab

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

CV. (%) 1.41 0.66 0.35 2.57 2.12 1.18

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

ns : non significant difference
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Table 10 Some agronomic traits of female and male inbred of NSX042022 hybrid seed
production, 2018

Female : male ratio ~ Female height Male height Days to 50% Days to 50%
(m) (m) silking of female tasselling of male

(day) (day)

4:1 1.61 1.66 54 55 b

4:2 1.61 1.65 54 54 a

6:1 1.65 1.64 54 55 b
6:2 1.61 1.65 53 54 ab

F-test (0.05) ns ns ns *

C.V. (%) 2.19 1.59 1.72 1.06

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

ns : non significant difference
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Short Fiber Cotton Selection for Pest Tolerance

U3 AygFes ¥ neen Fundiie” Aila annussan”
must veavug” ot fudau” n3muy Aegy”
Parinya Sebunruangy Payuda Jankua® Siwilai Lapbanjoby
Worakarn Yodchompooy Tanad Kansook” Kritsana Phuengsukﬂ

Abstract

Short fiber cotton selection for pest tolerance | and Il were conducted at
Nakhon Sawan Field Crops Research Center. The objective was to select for desirable
traits with reduced damage from leaf roll disease and jassid. Mass selection and pedigree
selection was done under non systematic-insecticide application in 2011-2018. The result
showed that ten lines from Short Fiber Cotton | were selected with uniform, jassid
tolerance compact fiber and high yield for yield evaluation. Twelve lines from Short Fiber
Cotton I were selected with outstanding performance, light brown color and jassic
resistance for yield evaluation.

Key words : short fiber cotton, light brown fiber, jassid tolerance
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Table 1 Mean data on seed cotton yield (g plant&), ginning out turn percentage and fiber quality
from selection for short fiber cotton | at Nakhon Sawan Field Crops Research
Center in 2013.

Pedigree Yield Ginning out Fiber Uniformity Fiber Micronaire
(g. plantfl) turn (%) length (%) strength
(inch) (g. tex )
1 292 39 0.89 53 159 6.1
2 219 39 0.84 49 16.7 6.3
3 182 40 0.81 51 15.5 6.3
4 158 a2 0.87 52 19.5 6.1
5 214 39 0.90 a7 17.2 6.3
6 73 40 0.84 56 17.6 6.2
7 123 34 0.92 52 16.2 6.1
8 82 37 0.79 53 17.5 5.9
9 97 38 0.91 53 18.5 5.9
10 186 37 0.79 51 18.8 6.3
11 143 39 0.80 51 15.3 6.1
12 317 37 0.91 54 20.1 5.9
13 89 38 0.72 51 15.2 6.2
14 90 40 0.82 51 17.1 5.9
15 163 39 0.78 54 16.3 6.1
16 199 a1 0.87 51 18.1 6.4
17 108 39 0.82 51 19.1 6.0
18 208 38 0.84 51 14.9 6.0
19 144 37 0.68 50 19.1 6.3
20 240 40 0.92 53 14.6 55
21 69 36 0.79 51 17.0 6.3
22 116 a2 0.81 52 14.5 6.1
23 85 35 0.81 52 13.0 6.1
24 96 38 0.81 52 15.7 6.1
25 128 a3 0.73 49 14.8 6.5
26 134 a1 0.82 50 15.1 6.2
27 77 39 0.83 51 144 6.3
28 162 32 0.84 51 19.1 6.1

Mean 150 39 0.83 52 16.7 6.1




- 89 -

Table 2 Lint trait, ginning out turn percentage and fiber quality from selection for short

fiber cotton | at Nakhon Sawan Field Crops Research Center in 2014.

Ranking  Pedigree Lint trait Ginning Fiber  Uniformity Fiber Micro
outturn  length (%) strength naire
(%) (inch) (g. tex )
1 1-1 non persistence 34 0.91 59 16.8 59
2 1-2 persistence 35 0.89 60 19.3 6.1
3 1-3 non persistence 37 0.80 54 17.6 -
4 1-4 non persistence 37 0.85 58 19.9 6.2
5 1-5 persistence 36 0.83 58 12.0 -
6 1-6 persistence 34 0.81 56 18.6 6.1
7 1-7 non persistence 36 0.89 60 16.0 6.0
8 5-1 non persistence 34 0.77 61 16.2 -
9 5-2 non persistence 35 0.87 55 17.1 -
10 5-3 persistence 35 0.85 55 15.7 -
11 5-4 Persistence/non persistence 33 0.86 53 12.3 6.4
12 8-1 Persistence/non persistence 33 0.77 57 16.9 6.1
13 8-2 persistence 36 - - 17.5 -
14 8-3 Persistence/non persistence 32 0.80 59 19.1 6.2
15 8-4 non persistence 33 0.78 58 16.5 -
16 9-1 non persistence 35 0.77 57 17.3 -
17 9-2 persistence 34 0.84 58 14.8 6.1
18 9-3 non persistence 35 0.85 58 19.0 6.0
19 9-4 non persistence 30 0.85 56 15.8 -
20 9-5 non persistence 32 0.85 56 15.2 6.2
21 11-1 persistence 33 0.77 55 18.9 6.3
22 11-2 non persistence - - _ _ i}
23 11-3 non persistence 32 0.80 61 21.3 -
24 11-4 non persistence 36 0.80 58 17.2 6.2
25 11-5 Semi persistent 33 0.83 55 16.0 -
26 11-6 non persistence 32 0.78 56 21.5 -
27 13-1 non persistence 37 0.76 55 16.3 6.1
28 13-2 non persistence 35 0.76 58 19.2 6.2
29 13-3 non persistence 35 0.81 57 15.3 6.1
30 13-4 non persistence 36 0.77 58 16.4 -
31 13-5 non persistence 36 0.72 58 16.6 -
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Ranking  Pedigree Lint trait Ginning Fiber  Uniformity Fiber Micro
out turn  length (%) strength  naire
(%) (inch) (g tex )
32 18-1 non persistence 37 0.83 57 19.0 5.9
33 18-2 non persistence 35 0.82 59 16.5 5.9
34 18-3 non persistence 34 0.81 56 18.2 6.0
35 18-4 non persistence 34 0.80 55 159 6.0
36 18-5 non persistence 35 1.84 57 17.8 5.6
37 18-6 non persistence 34 0.88 56 17.1 5.8
38 19-1 persistence 34 0.78 55 16.8 6.5
39 19-2 persistence 33 0.79 56 18.1 6.2
40 19-3 non persistence 36 0.76 57 17.7 -
41 20-1 Semi persistent a1 0.87 56 16.8 59
42 20-2 non persistence 39 0.94 54 16.6 5.6
43 20-3 non persistence 38 0.89 57 18.2 5.8
a4 20-4 non persistence 43 0.86 57 18.8 6.1
45 20-5 Semi persistent 35 0.95 57 18.7 5.7
46 21-1 Semi persistent 35 0.77 57 22.2 6.1
a7 21-2 non persistence 34 - - 16.8 -
a8 21-3 persistence 36 0.71 54 17.3 6.2
49 21-4 persistence 33 0.76 53 15.0 -
50 21-5 persistence 31 0.81 57 16.5 6.3
51 21-6 Persistence/non persistence 33 0.75 57 20.2 6.3
52 22-1 persistence 36 0.76 57 17.2 6.2
53 22-2 Persistence/non persistence 36 0.79 57 17.8 6.1
54 23-1 Semi persistent 36 0.72 51 18.3 -
55 232 Semi persistent 31 0.72 54 21.9 -
56 23-3 persistence 31 0.74 55 19.2 -
57 23-4 persistence 33 0.75 53 21.6 -
58 23-5 persistence 31 0.70 54 18.8 6.3
59 23-6 persistence 33 0.74 57 18.7 -
60 25-1 persistence 39 0.72 54 12.7 -
61 25-2 persistence 43 0.74 53 13.6 3.2
Mean 35 0.82 56 174 6.0
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Table 3 Mean data on seed cotton yield (g. pLantfl), ginning out turn percentage and
fiber quality from selection for short fiber cotton I at Nakhon Sawan Field
Crops Research Center in 2016.

Ranking Pedigree Yield Ginning Fiber Uniformity  Fiber strength  Micronaire
(g plant’)  out tun length (%) (g. tex )
(%) (inch)
1 9-2-18-4 100.13 41.43 0.75 55 17.4 6.1
2 9-2-18-11 131.42 41.48 0.75 57 16.3 6.3
3 9-2-18-17 146.55 36.22 0.73 56 15.7 6.2
4 11-1-9-1 129.48 36.00 0.71 59 19.8 6.1
5 11-1-9-2 130.79 36.84 0.73 60 20.5 5.7
6 11-1-9-3 112.44 37.30 0.69 62 20.4 6.0
7 11-1-9-4 111.18 33.76 0.71 58 16.1 6.2
8 11-1-9-5 160.42 38.31 0.68 59 21.7 6.2
9 11-1-9-16 125.73 35.48 0.75 60 20.8 59
10 11-1-9-18 143.14 35.53 0.67 58 19.6 6.0
11 11-1-9-19 118.92 35.27 0.70 60 20.5 6.0
12 11-5-3-1 102.55 37.05 0.73 59 16.6 6.2
13 11-5-3-2 194.70 35.58 0.82 57 17.0 6.1
14 11-5-3-15 195.95 35.31 0.86 58 20.0 58
15 11-5-3-18 217.19 35.32 0.85 59 20.2 53
16 11-5-13-2 90.69 35.30 0.64 61 22.6 6.4
17 11-5-13-6 115.00 34.30 0.82 60 219 5.8
18 11-5-13-13 93.69 37.52 0.76 59 19.4 6.0
19 11-5-13-17 99.02 36.32 0.74 58 19.3 6.0
20 11-5-1-1 228.99 37.77 0.76 59 19.8 59
21 11-5-1-2 150.54 36.91 0.77 60 19.0 59
22 11-5-1-3 118.35 35.76 0.82 60 18.7 59
23 11-5-1-4 257.64 38.36 0.81 60 19.6 5.8
24 11-5-1-5 142.89 37.00 0.82 59 18.9 6.1
25 11-5-1-8 139.04 37.02 0.78 60 22.3 5.7
26 11-5-1-10 180.63 34.55 0.76 59 21.7 6.2
27 11-5-1-14 111.30 40.22 0.74 58 17.3 6.0

Mean 142.53 36.74 0.75 59 19.4 6.0
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Table 4 Mean data on seed cotton yield (kg.rai%), ginning out turn percentage and

fiber quality from selection for short fiber cotton I at Nakhon Sawan Field

Crops Research Center in 2017.

Pedigree Yield Ginning out Fiber Uniformity  Fiber strength Micronaire
(kg.raifl) turn (%) length (%) (g tex )
(inch)

11-1-9-1 254 36.2 0.75 56 20.4 6.0
11-1-94 166 33.8 0.76 56 18.4 6.2
11-1-9-16 225 34.2 0.83 53 19.1 56
11-5-3-2 243 34.8 0.87 56 16.7 59
11-5-3-15 237 35.1 0.87 56 20.0 5.9
11-5-3-18 286 34.8 0.93 57 18.8 5.8
11-5-13-2 196 34.7 0.76 57 22.1 6.3
11-5-13-13 180 34.9 0.75 55 18.8 6.1
11-5-1-1 227 37.5 0.81 52 19.3 59
11-5-1-4 228 359 0.83 56 19.5 6.0

Mean 224 35.2 0.82 55 19.3 6.0

Table 5 Mean data on seed cotton yield (kg.rai_l), ginning out turn percentage and

fiber quality from selection for short fiber cotton Il at Nakhon Sawan Field

Crops Research Center in 2017.

Pedigree Yield Ginning out Fiber Uniformity  Fiber strength Micronaire
(kg.rai ) turn (%) length (%) (g. tex )
(inch)

C59-4 112 31.5 0.76 58 16.7 54
C59-7 240 34.0 0.79 57 16.0 a7
C59-8 233 31.8 0.76 58 15.8 5.0
C59-10 123 34.8 0.76 59 17.3 4.9
C59-13 128 38.7 0.78 60 16.2 52
C59-14 133 34.5 0.79 60 16.1 52
C59-15 123 33.3 0.76 59 17.3 52
C59-17 115 34.1 0.83 55 15.7 4.4
C59-18 208 339 0.79 59 15.7 4.8
C59-19 161 339 0.8 56 15.3 5.0
C59-20 197 32.6 0.79 59 15.8 5.1
C59-21 165 36.2 0.79 59 17.7 52

Mean 162 34.1 0.78 58 16.3 5.0
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Abstract

Modal Bulk Selection of AKH4-E17 elite line which high yield and insect
tolerance was conducted at Nakhon Sawan Field Crops Research Center during the years
2017-2018 to obtain pure seeds quality. This elite line was grown in 0.16 hectares, off-type
plants and undesirable plants were cut off. Thus 1,058 good performance and high yielding
plants were selected, but only 132 plants with good characteristic and good fiber quality
were selected for use as Breeder seed (G). Their standard deviation of seed cotton per
plant were 166.22+66.46 gram, fiber quality were 32.5+1.6% ginning out turn, 0.92+0.03
inch fiber length, 17.5+1.5 gte><>1 fiber strength, 614+2% uniformity and 4.7+0.2 micronaire
fiber fineness. Seed from the rest of selected plants were used as breeder seed.

Key words : elite line, modal bulk selection, breeder seed, fiber quality
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Table 1 Data on mean and standard deviation of yield (g.plant_l), ginning out turn

percentage and fiber quality from 1,058 selected plants at Nakhon Sawan
Field Crops Research Center in 2015-2016.

Characters Mean standard Range of
deviation Mean + SD
Yield (g.plant) 85.06 37.09 47.97-122.15
Ginning Out Turn (%) 325 1.6 31.0-34.1
Fiber length (inch) 0.92 0.03 0.89-0.95
Fiber strencth (g tex ) 17.5 1.5 16.0-18.9
Uniformity (%) 61 2 59-62
Micronaire a.7 0.2 4.5-4.9

Table 2 Data on yield (g.pLant_1), ginning out turn percentage and fiber quality from

123 selected plants by Modal Bulk Selection method at Nakhon Sawan Field
Crops Research Center in 2015-2016.

Plant Yield Ginning out Fiber length Fiber strength Uniformity Micronaire
number (g plant’) turn (%) (inch) (g tex ) (%)
1 111.96 324 0.92 18.8 60 4.9
2 64.78 31.8 0.93 17.1 62 4.9
3 93.70 335 091 18.4 60 4.8
a4 93.29 33.2 0.92 18.8 60 4.8
5 83.04 33.6 0.91 18.0 59 4.8
6 49.59 32.8 0.92 18.4 61 4.7
7 121.36 34.0 0.92 18.3 60 4.8
8 99.46 32.4 0.93 16.9 61 4.9
9 63.34 335 0.94 18.6 60 4.9
10 48.67 329 0.95 17.5 60 4.8
11 79.61 313 0.91 17.4 61 4.8
12 67.23 31.8 0.94 17.2 59 4.7
13 100.86 32.2 0.93 17.1 61 4.6
14 61.97 32.1 0.93 18.3 60 a.7
15 83.46 31.7 0.93 18.6 61 4.6
16 51.32 33.8 091 18.1 60 438
17 90.94 33.9 0.95 18.8 61 438
18 81.89 33.2 0.91 17.8 61 4.6
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Table 2 (continued)

Plant Yield Ginning out Fiber length Fiber strength Uniformity Micronaire
number (g plant’) turn (%) (inch) (g. tex ) (%)
19 119.56 32.9 0.90 18.5 60 4.8
20 54.25 32.7 0.95 16.9 60 4.6
21 53.37 33.5 0.89 17.3 61 4.5
22 63.48 32.7 0.92 17.3 59 4.9
23 74.30 33.2 0.93 18.7 61 4.6
24 76.21 31.7 0.93 16.6 61 4.7
25 71.45 33.9 0.94 18.0 61 4.8
26 63.28 33.7 0.94 17.9 61 4.9
27 69.55 33.4 0.91 16.6 61 4.8
28 108.48 33.4 0.95 18.8 61 4.6
29 60.86 32.7 0.94 17.1 61 4.6
30 99.19 331 0.91 18.7 60 4.9
31 64.73 31.1 0.92 17.7 61 4.6
32 69.06 32.0 0.91 18.7 61 a.7
33 52.46 33.3 0.92 17.4 60 4.5
34 112.21 314 0.92 16.0 61 4.8
35 95.93 32.1 0.93 16.3 61 4.8
36 81.90 32.3 0.91 17.7 62 4.9
37 99.87 32.2 0.92 17.9 62 a7
38 48.76 331 0.95 17.9 61 4.6
39 69.78 31.5 0.92 16.3 61 4.8
40 55.40 31.3 0.94 18.8 61 4.6
41 67.16 33.6 0.93 18.4 61 4.6
42 68.69 32.2 0.95 17.0 60 a.7
43 74.12 335 0.93 17.2 60 4.6
a4 57.10 32.5 0.91 16.1 60 a.7
a5 52.47 31.6 0.92 16.8 62 4.8
a6 72.35 31.3 0.94 16.8 60 4.9
a7 53.14 332 0.93 17.9 60 4.5
48 65.91 31.3 0.90 18.6 60 a7
49 81.19 33.6 0.92 17.1 59 4.5
50 53.48 315 0.94 16.3 60 a.7

51 57.22 33.0 0.92 18.0 62 4.6




- 99 -

Table 2 (continued)

Plant Yield Ginning out Fiber length Fiber strength Uniformity Micronaire
number (g plant’) turn (%) (inch) (g. tex ) (%)
52 95.58 33.6 0.91 17.3 61 4.6
53 62.24 32.7 0.92 17.7 61 a7
54 70.64 32.2 0.95 17.3 60 4.7
55 54.79 33.7 0.93 17.3 60 4.7
56 51.28 33.0 0.93 18.0 60 4.5
57 61.60 34.0 0.94 18.9 62 4.6
58 74.70 33.2 0.94 16.0 62 4.8
59 52.30 33.1 0.92 16.8 60 4.8
60 49.48 32.2 0.94 18.1 60 a7
61 49.98 324 0.91 18.7 61 4.8
62 59.49 31.5 0.93 174 59 4.8
63 95.57 31.0 0.90 18.3 61 a.7
64 84.14 33.2 0.91 16.2 60 4.5
65 55.38 31.2 0.95 18.2 62 a.7
66 7597 31.1 0.91 16.8 62 4.8
67 64.86 32.3 0.90 18.4 61 4.6
68 90.32 32.9 0.94 16.6 59 4.8
69 62.74 31.6 0.95 17.2 60 4.6
70 53.27 32.1 0.92 18.2 60 4.8
71 50.05 335 091 16.5 59 4.5
72 71.11 32.1 0.91 16.7 61 4.9
73 90.14 32.7 0.94 18.7 59 4.6
74 66.65 31.4 0.92 16.8 60 4.6
75 55.52 31.3 0.93 16.8 61 4.5
76 83.05 31.8 0.92 18.5 60 a.7
7 98.88 32.4 0.94 18.4 60 4.8
78 54.44 31.9 0.94 17.3 61 a7
79 63.59 327 0.93 16.9 61 a7
80 106.23 31.5 091 174 61 4.6
81 93.84 33.0 091 18.9 60 4.6
82 106.10 33.4 0.94 17.8 61 4.6
83 93.27 31.2 0.90 17.6 59 4.8

84 59.63 32.6 0.90 16.7 60 4.6
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Table 2 (continued)

Plant Yield Ginning out Fiber length Fiber strength Uniformity Micronaire
number (g plant’) turn (%) (inch) (g. tex ) (%)
85 90.23 32.0 0.92 16.3 60 4.6
86 52.64 31.2 0.93 16.9 62 4.9
87 109.64 32.5 0.91 17.5 61 4.8
88 66.70 31.9 091 18.3 59 4.9
89 119.54 33.2 0.94 17.6 60 4.6
90 106.70 31.7 0.94 16.8 60 4.8
91 104.49 32.7 0.91 16.7 61 4.5
92 81.76 314 0.92 16.5 61 4.7
93 75.47 31.2 0.89 16.8 61 4.8
94 54.95 32.1 0.91 16.5 62 4.7
95 114.99 32.8 0.94 16.5 60 4.8
96 110.89 335 0.93 18.0 60 4.9
97 105.20 33.4 091 18.2 61 4.9
98 91.83 31.5 0.90 17.0 62 4.8
99 110.27 32.9 0.95 16.2 61 4.7
100 68.22 32.0 0.94 16.1 60 4.9
101 80.00 33.2 0.95 17.2 60 4.7
102 119.64 31.6 0.89 17.2 61 4.5
103 67.69 33.8 091 17.5 62 4.8
104 115.27 33.9 0.93 17.1 60 4.9
105 85.76 32.4 0.95 18.2 62 4.8
106 107.79 32.7 0.90 17.7 61 4.9
107 59.20 32.5 0.93 16.5 60 4.7
108 82.03 32.8 0.93 17.0 60 4.8
109 69.24 34.0 0.90 18.4 62 4.8
110 78.00 32.9 0.93 16.1 61 4.7
111 92.24 333 0.92 16.9 59 4.6
112 95.58 31.7 091 18.3 61 438
113 121.36 33.8 0.92 16.5 61 4.9
114 59.73 32.8 0.95 17.0 62 438
115 85.47 31.7 0.92 17.2 62 a.7
116 91.57 32.0 0.91 16.8 61 4.6

117 66.73 33.9 0.92 18.7 62 a.7
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Table 2 (continued)

Plant Yield Ginning out Fiber length Fiber strength Uniformity Micronaire
number (g plant’) turn (%) (inch) (g. tex ) (%)
118 78.16 33.9 0.94 16.7 60 4.8
119 91.89 32.5 0.95 16.8 60 4.8
120 98.75 332 0.89 16.8 61 4.8
121 69.22 33.2 0.91 17.3 62 4.7
122 75.81 34.1 0.95 17.8 62 4.5
123 78.87 33.5 0.91 18.8 62 4.8
124 52.69 334 0.92 16.5 60 4.9
125 60.01 32.3 0.91 17.8 59 a7
126 100.50 33.2 0.93 18.8 61 4.6
127 73.65 31.6 0.93 16.1 60 4.8
128 92.51 333 0.91 16.8 60 a.7
129 72.96 33.6 0.93 16.7 60 4.8
130 88.47 335 0.91 17.0 60 a.7
131 84.39 33.4 0.95 17.0 59 a.7

132 101.61 34.1 0.93 18.8 60 4.6
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Modal Bulk Selection of Extra-long Fiber Cotton
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Abstract

Modal Bulk Selection of 44/3C7-2B(W)3 elite line which high yield and insect
tolerance was conducted at Nakhon Sawan Field Crops Research Center during the years
2017-2018 to obtain pure seeds quality. This elite line was grown in 0.32 hectares, off-
type plants and undesirable plants were cut off. Thus 1,008 gsood performance and high
yielding plants were selected, but only 157 plants with good characteristic and good
fiber quality were selected for use as Pedigree seed (G1). Their standard deviation of fiber
quality were 1.35+0.03 inch fiber length, 20.5+1.30 gitex_1 fiber strength, 61+2.32 %
uniformity and 3.3+0.1 micronaire fiber fineness. Seed from the rest of selected plants

were used as Breeder seed (G1).

Key words : elite line, modal bulk selection, breeder seed, fiber quality
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dleldmnvesmandn wazaunmidulofeglurindenvuinnsgiu (Auade + M
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Table 1 Data on mean and standard deviation of yield (g.plant_l), ginning out turn
percentage and fiber quality from 1,008 selected plants at Nakhon Sawan
Field Crops Research Center in 2015-2016.

Characters Mean Standard Range of
deviation Mean + SD
Yield (g.pLantfl) 144.59 50.60 93.99-195.20
Ginning Out Turn (%) 35.6 2.5 33.2-38.1
Fiber length (inch) 1.35 0.03 1.32-1.39
Fiber strength (g texfl) 20.5 13 19.2-21.8
Uniformity (%) 61 2.3 59-63
Micronaire 33 0.1 3.2-34

Table 2 Data on vyield (g.pLant_l), ginning out turn percentage and fiber quality from
157 selected plans by Modal Bulk Selection method at Nakhon Sawan Field
Crops Research Center in 2015-2016.

Plant Yield Ginning out Fiber length Fiber strength Uniformity Micronaire
number (. plant’) turn (%) (inch) (g tex ) (%)
1 153.31 36.8 1.37 19.6 61 3.3
2 174.52 34.8 1.38 20.4 61 3.3
3 182.97 36.8 1.38 215 63 3.3
a4 142.15 37.1 1.36 19.7 62 3.3
5 135.73 37.2 1.34 20.1 61 33
6 116.87 37.1 1.35 20.3 61 3.2
7 127.08 37.0 1.35 20.8 62 33
8 119.96 36.7 1.33 20.1 62 3.2
9 148.50 36.7 1.38 19.3 59 3.4
10 119.42 34.6 1.37 20.5 60 3.3
11 97.69 36.1 1.38 20.3 60 3.3
12 106.50 355 1.36 19.8 61 3.2
13 110.37 36.1 1.35 20.0 61 3.4
14 143.14 36.6 1.34 19.6 61 33
15 118.83 36.0 1.38 20.2 62 33
16 156.02 36.1 1.37 20.7 62 33
17 160.42 35.4 1.37 20.4 63 3.2

—
(o0}

94.08 36.6 1.33 19.4 62 3.3
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Table 2 (continued)

Plant Yield Ginning out Fiber length Fiber strength Uniformity Micronaire
number (g plant’) turn (%) (inch) (. tex ) (%)
19 165.20 36.4 1.37 20.1 60 3.3
20 189.30 36.7 1.36 19.5 59 3.3
21 117.47 35.4 1.35 20.3 60 33
22 99.27 36.1 1.37 20.7 61 33
23 122.81 36.0 1.37 20.1 62 33
24 144.88 36.8 1.36 20.5 63 3.4
25 123.41 34.5 1.39 20.8 62 3.3
26 105.40 34.7 1.36 20.4 59 3.3
27 150.54 37.0 1.33 21.8 60 3.3
28 146.23 37.2 1.34 20.6 61 33
29 159.57 36.7 1.37 19.4 62 3.4
30 139.26 359 1.36 211 63 3.4
31 124.82 36.1 1.36 21.3 62 3.2
32 136.22 36.4 1.38 21.0 63 3.4
33 183.58 35.8 1.37 215 60 3.4
34 102.77 35.2 1.36 20.1 61 3.4
35 104.25 35.8 1.35 20.0 60 3.3
36 146.86 34.6 1.38 20.8 62 33
37 126.45 36.5 1.35 20.5 62 33
38 179.71 36.7 1.33 211 60 3.2
39 192.85 34.8 1.37 21.3 61 33
40 126.11 37.5 1.36 20.4 63 33
41 117.37 36.0 1.34 20.8 62 33
42 124.28 36.3 1.36 20.3 62 33
43 131.15 355 1.32 19.6 60 3.4
a4 147.67 353 1.34 19.5 61 3.4
a5 155.75 36.3 1.37 19.5 62 3.2
a6 108.91 36.5 1.34 21.0 61 33
ar 125.02 36.1 1.35 20.5 60 33
48 138.93 36.2 1.34 19.3 60 33
49 108.13 36.9 1.33 19.7 59 3.4

50 139.28 36.5 1.34 20.4 61 3.2
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Table 2 (continued)

Plant Yield Ginning out Fiber length Fiber strength Uniformity Micronaire
number (g pLantfl) turn (%) (inch) (g. tex ) (%)
51 123.67 355 1.35 19.4 60 3.3
52 140.94 37.6 1.34 20.2 61 3.2
53 153.17 37.0 1.36 20.6 62 3.3
54 165.03 37.1 1.38 20.6 62 33
55 102.15 36.7 1.36 20.1 61 3.4
56 144.95 35.2 1.37 20.5 62 3.2
57 164.68 34.5 1.39 20.5 63 3.3
58 128.94 37.6 1.33 19.9 62 3.3
59 115.03 36.1 1.36 19.3 60 3.4
60 95.16 36.3 1.35 20.5 62 3.3
61 131.34 36.7 1.34 20.6 61 3.3
62 101.27 35.3 1.37 19.9 60 33
63 120.85 36.8 1.38 20.9 60 3.4
64 188.55 37.2 1.32 20.6 61 33
65 139.10 35.9 1.37 20.1 62 32
66 191.15 36.1 1.34 20.4 60 33
67 107.34 36.8 1.33 20.0 62 3.4
68 156.28 36.2 1.34 204 61 3.4
69 131.09 36.5 1.33 19.5 62 3.3
70 133.68 35.6 1.34 19.4 61 3.2
71 140.17 359 1.35 19.9 61 3.4
72 161.54 36.9 1.34 19.5 61 3.4
73 153.36 36.4 1.37 19.4 60 3.3
74 143.47 36.5 1.34 20.9 60 3.2
75 121.87 35.4 1.324 21.1 61 3.4
76 172.27 36.2 1.36 21.0 62 32
7 127.28 37.0 1.34 21.0 61 3.4
78 94.63 35.6 1.33 21.3 61 33
79 109.66 35.4 1.39 21.0 60 33
80 121.50 354 1.34 21.1 59 3.4
81 138.74 359 1.36 21.8 60 3.3

82 181.97 36.7 1.33 217 61 3.4
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Table 2 (continued)

Plant Yield Ginning out Fiber length Fiber strength Uniformity Micronaire
number (g. pLantfl) turn (%) (inch) (g tex ) (%)
83 181.22 35.7 1.36 19.4 60 3.2
84 120.38 36.6 1.37 214 60 3.3
85 96.92 36.0 1.36 21.2 63 3.3
86 153.70 36.1 1.35 215 62 3.3
87 185.09 36.2 1.35 21.1 61 3.4
88 166.64 36.2 1.37 215 60 3.3
89 153.08 36.8 1.36 21.3 62 3.4
90 114.83 37.0 1.35 21.8 60 3.3
91 168.36 37.5 1.35 20.0 62 3.3
92 96.22 36.4 1.36 21.1 61 3.3
93 118.76 37.2 1.34 19.8 62 33
94 136.20 37.5 1.32 20.2 62 33
95 176.77 35.1 1.33 214 62 3.4
96 141.94 35.1 1.34 21.7 60 33
97 134.67 35.7 1.35 21.7 61 32
98 143.34 36.1 1.35 20.5 60 33
99 156.09 34.6 1.34 215 61 3.4
100 118.34 374 1.33 20.1 59 3.3
101 179.00 34.5 1.38 214 61 3.4
102 117.89 37.4 1.33 21.1 61 3.3
103 176.33 36.2 1.33 20.4 61 3.3
104 144.98 35.2 1.32 19.5 61 3.2
105 133.92 37.8 1.33 19.5 61 33
106 123.40 35.4 1.36 20.1 60 3.4
107 184.49 35.7 1.35 20.7 59 33
108 117.19 35.8 1.32 19.4 60 33
109 98.41 374 1.37 19.3 60 33
110 146.05 35.4 1.39 21.4 60 33
111 183.12 35.7 1.34 20.0 60 3.3
112 184.91 35.6 1.36 20.9 61 3.3
113 127.54 37.2 1.37 21.2 62 3.4
114 95.84 355 1.34 20.7 62 3.3

115 154.04 35.3 1.34 204 60 33




- 110 -

Table 2 (continued)

Plant Yield Ginning out Fiber length Fiber strength Uniformity Micronaire
number (g. plantfl) turn (%) (inch) (g. tex ) (%)
116 151.72 34.6 1.37 204 61 3.2
117 136.82 37.2 1.37 21.0 59 3.2
118 102.02 37.6 1.35 20.5 61 3.4
119 157.14 36.4 1.36 20.7 60 3.3
120 175.09 36.2 1.36 19.7 60 3.4
121 193.87 36.3 1.37 20.1 60 3.4
122 106.45 36.9 1.35 21.0 61 3.4
123 108.72 35.1 1.38 20.3 59 33
124 162.40 36.6 1.38 19.8 63 3.3
125 146.75 37.3 1.35 19.3 61 3.3
126 123.23 35.5 1.34 19.5 61 3.3
127 114.24 34.9 1.34 19.7 60 3.2
128 132.80 359 1.37 20.3 61 3.4
129 190.60 35.1 1.35 19.8 61 33
130 103.37 36.6 1.37 19.9 61 3.2
131 126.71 36.1 1.35 20.4 60 3.4
132 162.57 36.0 1.38 19.8 59 3.3
133 180.77 36.0 1.33 19.8 60 3.2
134 186.89 35.7 1.33 19.7 60 3.2
135 111.95 35.2 1.36 19.8 60 3.3
136 134.79 36.2 1.37 20.5 61 3.2
137 151.51 357 1.32 20.6 59 3.2
138 131.68 35.4 1.33 20.4 59 33
139 100.40 36.8 1.37 21.4 60 3.2
140 99.63 359 1.37 20.6 60 3.3
141 128.54 36.5 1.37 20.7 62 3.4
142 105.51 35.0 1.39 204 60 3.3
143 146.32 36.0 1.38 20.9 59 3.2
144 137.45 35.6 1.34 20.0 62 33
145 116.31 37.2 1.36 20.7 60 3.2
146 98.74 36.7 1.34 21.3 61 34
147 182.32 35.1 1.38 21.2 60 34

148 151.91 36.6 1.34 20.5 59 3.2
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Table 2 (continued)

Plant Yield Ginning out Fiber length Fiber strength Uniformity Micronaire
number (g pLantfl) turn (%) (inch) (g. tex ) (%)
149 118.22 355 1.33 20.3 60 3.3
150 120.65 37.0 1.36 21.2 59 3.3
151 97.23 35.6 1.36 21.3 59 3.2
152 139.53 355 1.36 19.7 60 34
153 144.82 34.8 1.37 21.2 60 33
154 149.48 35.6 1.38 20.8 60 34
155 110.76 36.3 1.38 21.1 60 3.3
156 170.73 36.9 1.35 214 60 3.4

157 147.58 36.5 1.35 19.7 60 3.3
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Abstract

Evaluation of TF2 ¢ / BC-B-115-B-5-B-B, elite line, in comparison with Takfa 2
(female parent) and Brown Cotton or BC (male parent) used in breeding or cultivar
development program, was conducted in 2016-2017 rainfed trial condition (rainy season) at
Nakhon Sawan Field Crops Research Center. Trial consisted of 3 cotton cultivars with 4
replications, individual plot (experimental unit) consisted of 4 rows of cotton plants with 12-
meter length and the row spacing of 150 centimeters and 50 centimeters between plants
within rows. The objective was to verify the botanical and agronomic traits of new cotton
cultivar compared to parent cultivars used in the breeding program. The results indicated
that fiber color of Takfa 2 was white, but TF2 ¢ / BC-B-115-B-5-B-B, elite line was brown and
fiber length was longer than Brown Cotton.

Key words : trait, color cotton
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AEAgY: dnwagUseiiug dawduled

A1

Hreaneug TF2 °/ BC-B-115-8-5-8-8 uaneiugfnvihfifiduledina way
Tvinandnga %qﬁwum%w@umamémmu%umaumim%‘auLﬁsuﬂ’uﬁ:maaﬂiﬁmmimwm
Seufosud wazmawihnsyunudeyad niuaueluiudiusowainsudvinisinens g
fimuiugannsnantmsening fhestug Takfa 2 Ssfinandngs aanmduled waziuniu
sielsAluvidn Authe Brown Cotton Afivduledtinma usnmuamdules uardounesiolsaly
viin 7 quiidoiivlsunsanssd Tud 2543 suldignaandail F, udihmsuaudeunduludaiug
Takfa 2 $1u7u 5 AS1 ndulgndaiden Tudail BCF, luanmiliinmsugnifeshlsduthedu
Tsalundn udrugndadentudaiuse 4 11 auldfuaeiuguians (pure  line) Aifinanm
asnauetud danrsilumeunslildussloviduiuidmivlgn Tnsihetuslnsdenad
Snungyanainunsuasnamgnueans fenaieadie viemileutuieiusdu ey
Lﬁ@iﬁlﬁ%’uﬁw‘émiﬁummmuwazawﬁ’mzﬁ@ﬁuﬁ:ﬁﬁ 2542 Fs5ndusesfnuianuaaanan
detenenuariudiulunnusevesthetusglinniugty Tasnmeednets Wowugnssunie
fugifidnuarlndides Wy Wusililunswanduvefuusmysvlulasimsaisiugiangn
Juhanldlunsugnisuiiisuuas@nunsmiu Tnestug Takfa 2 lddusiugvie Ténainnns
fiauveannneud wazanrlud 2530 Faduiheidulosniususnvedlng AAnannisueay
dsszarinetus GDI 9-67 Fuwug Pima 79-106 Tnefdnuasnssiuuinszans vuvuddudy
UnAguuiunais sUsisvesluuan (digitate) dnwazananaueenly (Useyyn, 2546) uadl
dnuvaizsosolefliuditufideudisi druiug Brown Cotton Aldidustugusl léannunas
deugnssutheveansuimmanunsiinusuly Tnewusitdnuasiey fofiduledinma

¢ ad o A
gunsnluazdsaniiunis
¢
aunIad
o o 6
1. waaugihe 3 Wug fie TF2 7/ BC-B-115-8-5-B-B Takfa 2 (TF2)  uaz Brown
Cotton
2. Jeinilgns 15-15-15 dns1 50 Alansusiels
3. ansUeaiundadngienuiuuzdwensivnsinems (nquiguardniinel, 2553)
Falviauszimgady (systemic) Tidadngmnings uagligatiudmsuidausa
Angmnunin
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Bnsaniiunis
Ugniherugnueannsidounagiugiuseuiiou s9u 3 ug lunlameassusim

3
fa o

TuAeiy vesrudideivlsunsassa Tl 2559-60 sunalidiznsugnuaznisdanislu
anipgaiu laglviinsnseatedivesiugnveaansideunasiugiUSsuiiguagieadiiaus
lngldIsnsduiusiveannzideunasiuivseuiisudanadlundasuan wunivesudasugneos
1 - & a 1 1 % a o gj
WINAU 72 9199055 viselvualUasgnsiniu 6x12 Wwag S9Uiun09eun 4 uan ¢ ag 24
vigu Wuduiuvauianan 96 v Uan 1 dusieviqu Tdszesdgn 1.5 x 0.5 was vinisuan
Wugar 4 91 nasUgninsviuansdesiumdnisiveainass (40%8%) + wW151A0N (27.6%
LOAWDA) 8M31 200 + 150 Hadanssatn 20 anT LiaWAAINLAD LLazﬁuﬁ]wmq 15 4 711AS
] o v = Y] % o v w A |+ ~
pounenilvievauay 2 AU uag 1 fu Weeny 30 Tu wioumdndyny wazldleinigns 15-
15-15 9m51 50 Alansusals 1nalset19waAUENgLAINTIUAUNAU YaI9NNTY ¥INN1SA19A
Fyfigmueudndu deduiheeny 45 wag 60 Ju dnsnuarstosiumdauuasdmgiioniy
AUZUNU8INTIAVINITINYAT (NquALazdnIIngl, 2553) Weew3yiulanun navse
a 1 I3 a Aa %y < & I3 P v v | |

aveUalingeginuineteiheninegiuiuan (Yenauudn: seed cotton) waaalviuia newgy
fog13luitu (gin) wswenieye (fiber or lint) 9ananwan udadeuunin lieAIwIUN
LU@%Lﬁfjuﬁﬂa‘lﬁaLﬁﬂa AdnSeniuIn WesiuRdiu (fiber percentage or ginning outturn)
waztduleluiimseinauninsioly
- mstuiindeya fail

- JuiindeyamuuuianidnyuyUssiniugiveanveley liveAunsesansly

v 6

TWUEHY (AN.1/3) ausedeunsudvnsnuensinmenaninaginInsaaeuanyueiugiiey
(NSUIVINTTNWHS, 2554 Laz IBPGR, 1985)
f @ & ¢ @ (3 =] 14 o
- Weosiuinu (Wesidusyevisawdule) Awinain
iwmitinye (lint or fiber weight) x 100
Wmiinyeviawan (seed cotton weight)

- paunidule Uszneusine Awenlulla (2.5% span fiber length in inch)

anuudervesnguduloidunsu/iding (fiber bundle strength in gram/tex) A aEL®
9] I ¢ 2 I3 . . . . a | < ¢
vouduledulosi@ud (fiber uniformity in  percent) azaruazidunsoulululasius
(fiber fineness in micronaire)
- mstuiindeya siail
- Juiindeyadnuaruseiniugnuseileunsaiivinisinens 198n130539aey

(% v 6

anwariugivnvesamzdouduiiviugln

9

sragIaa L iung na1AL 2558- Nugneu 2561

fa o A

donuiiniiunis AugIdeiivlsunsadssa
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HANMIMAaaLazIATal
31nN13UgnAn® 2 NMsneaes Tu 2 gauan (eeud 2559 way 2560) lngade
thelu wudd 2559 Sn1sli 1 eds vdanugnussanm 7 Yu wielvihesen esaindudia
19 Sausiiaziiusunaely 1,144 faddns uanduiinszanesnvesuitldasiiane Snvadadl
soyfilufisraandunaiu dlfinsssuinveandedndusgiaguuss dmsul 2560 fnns
ﬂssmaﬁ’maw‘%mmﬁmuaﬁwLﬁmamaamqaﬂqﬂLLazﬁﬂ%mmﬁ;ﬂNu 1,484 fadiuns

fiu (stem and branch)

mmqaﬁu (Plant: height in meter)

TF2 °/ BC-B-115-B-5-B-B Takfa 2 ua¥ Brown Cotton ﬁmmq\ﬁwﬁﬂ 0.65-0.81
wns Tugguanusn desmnduiisiafunaiuu vilvinsnsranevesUSuasiuliahiae
limsnzaudensmaaiyiiulavesine dnilugguanil 2 ihenniuginisiesadulaiiauysal
Tne faugesewing 1.36-1.40 wes Losnndimanszanefvesydinamduaiiavenasnng
Ugn (Table 1)

Aenszlng (vegetative branch or monopodia) wazdsfinana (fruiting
branch or sympodia) waztousnfidama (first branch or sympodia) fafu

Tuggugnusn TF2 %/ BC-B-115-B-5-8-8 fAsnselnwioru 2.5 As waziifawa 19.6
As duifug Takfa 2 fifanszlasnazAssadedu S1uau 2.3 uay 11.8 A awdsu Tuvaed
Brown Cotton #81uau AensglasuazAssasedu 1.9 uaz 9.3 As audidy dousniidannaves
Takfa 2 TF2 °/ BC-B-115-8-5-B-B uay Brown Cotton sgjlusiumiisvesdeil 7.0 6.8 uay 6.5
pudiu Tuneillugguanil 2 e 3 W Swaufsnsslauasisnn sewdng 2.75-3 uay
18.0-18.8 Assiafu auady dousniifniuwaves Takfa 2 TF2 / BC-B-115-B-5-8-8 uay Brown
Cotton egflushumisestedl 7.0 7.0 uaz 6.8 muddu (Table 1)

Tu (leaf)

AuE1 uazAaani1euadly Sausedy (bract) uazsrurundnvasiausedu

Tuggugnusn wuin Wus Takfa 2 Brown Cotton wag TF2 °/ BC-B-115-B-5-B-8
fuurnvesluluusariudiadede fauenivedly 12.5+0.84 11.8+1.19 uay 12.5+1.07
WURLAT AUAU WAAINNI19Yedly 18.6+1.22 15.6+1.98 Uag 17.0+1.75 Lyufluns
nadu Tuggiiaes wudh s 3 Wug Svwnalulvgningausn Ae Sauenivesly 15.0+0.88
16.5+1.14 wag 20.3+1.07 aud1su daunundnevesluiindu 20.640.74 20.8+1.11 ua
15.7+0.92 \wufiuns muddu lurusfivunvesiiUssiuagsnaundnvessasedu Suung
IﬂéjLﬁﬁJ\‘iﬁuﬁgm@mQUQﬂ (Table 2)

aan (flower)

aﬁqﬁa"i’uﬂaﬂmu 50% (days to 50% flowering as age or days from seed

germination to 50% of plants with first open flower)
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Tugaugnusn wudn nniug Jengdeiunenuiu 50% sewing 46-48 Ju 15andneny
fefunenuiu 50% luggugniiaes Fsegszming 51-52 Ju Feenailoanainmsiilasuuiuw
dlueghmaiiios sliilszevnaildlumswsaivinldegradiud (Table 3)

Navisasua (fruit or boll)

AnwaLaND YUIA (size) VBIEND

fansananuminyenaudeadedus Fanuin luggusnaneveayniugivuie

i v 2 = A A ' v = - o €
AoutnLaNINggNaes Ae HA5endng 3.97-5.03 niusieaus luvuefingassyniiug
\inTueagsEning 4.28-5.76 niusedaus (Table 4)

angieiuauailaniownn 50% wazatgdeiusuiuien (age or days from

g
a o L
UUTUN

seed germination to 50% boll opening (days to 50% of plants with at least one open
boll) and days to beginning harvest)

% (3 1

Tugaugnusn Hengdisiuaueiln 50% veawniugwiiiu As 97 Ju dilugalgny

]
o ]

@04 g Brown Cotton fengfsiuaneilla 50% Ae 103 Yu dusiug Takfa 2 way TF2 °/ BC-
B-115-B-5-B-B {iogiiaiuauailn 50% winiiu Ao 104 Tu (Table 4)

\an (seed)

DRIVEIVEN L LG

fiu§ Takfa 2 TF2 %/ BC-B-115-B-5-8-8 uaz Brown Cotton fldnuiudnsioaue
Tuggusn Ao 25.9 24.2 uaz 22.6 wan Audwu Tuvaziilugguaniaes TS urumdadeans
wnnitluggusn Ao 28.8 27.8 uaz 27.5 WaA MINAIAU YWIALEATEIYNITLETAITUNRIN
hwrnidnihe (seed weight) 100 Wi flogsening 11.4-12.4 n3u Tuggusn uae 11.9-12.6
n3u luggfiaes (Table 5)

Wulouazaunw (lint or fiber and its quality)

wulevisays (fiber or lint)

i Takfa 2 Sidulodun unnsnsfuegnasiudaiiu TF2 °/ BC-B-115-B-5-8-B uay
Brown Cotton ifliduledthna faesgguan (Table 6)

wWasiduddulevisaasidudiiu (lint or fiber or staple percentage or
ginning outturn)

Takfa 2 Hesidudidulogeaeita 2 qquan Ao 30.0 ua 33.9% muddy
(Wesdudiduloannsgiufio 38%) Fsgenin TF2 7/ BC-B-115-B-5-8-8 dslfidasidusidulom
W1 2 gqugn (21.1 wag 22.5%) Auddy Wwwiieaiu Brown Cotton Bdliiesifudidulely
sedfusia 2 gauan (24.3 uay 26.5%) auaau (Table 6)

anuendulediuiia (2.5% span fiber length in inch)

SunnsnstuegrasutaluFosnueridule i 2 gp fug Takfa 2 fenue1ives
Guledidnin @0 1.20 uay 1.34 i dneglunduiheidulosn luvned Brown Cotton finru
gnvondullewfios 0.82 uax 0.90 T Snoglunduihoduledu druthoansiusin TF2 %/ BC-
B-115-B-5-8-8 finnnusniveadule 1.02 uaz 1.08 47 dnoglunduihedulosnnuiunans g
Hunrmenudulefiegianansssninaiusial wagiugvieRldlunsadaiug (Table 6)
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ﬂfnmmﬁﬂwmnejmﬁuiﬂ (fiber bundle strength in gram per tex)

#us Takfa 2 Sarumidveanguiduleluseiutiunans Tuis 2 gg Ao 20.6 waw
20.3 n3useing sosasnde TF2 °/ BC-B-115-B-5-B-B fanumileivesngudulelusziusm
fio 17.9 way 17.4 n3usewing @11 Brown Cotton Tmnumilervesngudulelusedudian
11N @ 15.0 uay 14.3 nfusiawing (Table 6)

Aauazidensauvaduly (fiber fineness in micronaire)

fus Brown Cotton finrmaziBenseuvonduls (micronaire) TuseAuiin # 2 g9
7o 3.8 uar 3.9 lulasuus Wuiedfu Takfa 2 AanuaziBensoureaduls (micronaire) A
3.4 uag 3.6 lulasuus d TF2 %/ BC-B-115-8-5-8-B fiAAmaziBenseuiifunn fe 2.6 uas
2.7 lulasuud o lilidulefiyuniaeaiugusn (Table 6)

Sasndrunnuainauevaadule (fiber fineness in micronaire)

ynWugisnduauaiiauevenduly aglunmusidgeann i 2 nguan lugg
wsnfiAdnndunuaiiauevendile sz 55-59 % wazqgiiaes IAnszning 64-65 %
(Table 6)

Table 1  Plant stem and branch traits of Takfa 2 compared to Brown Cotton and TF2
®/ BC-B-115-B-5-B-B cotton cultivars tested at Nakhon Sawan Field Crops
Research Center in 2016-2017

Takfa 2 Brown Cotton TF2 °/ BC-B-115-8-5-8-B
Cultivar/Trait
2016 2017 2016 2017 2016 2017
1 Plant: height in meter 0.79 1.38 0.65 1.36 0.81 1.40
2 Stem: vegetative branch 23 3.0 1.9 3.0 25 2.75
number
3 Stem: fruiting branch number 11.8 18.5 9.3 18.0 19.6 18.8
(avg)
4 Stem: 1Stfruiting node position 7.0 7.0 6.5 7.0 6.8 6.75
5 Branch: Length of longest 38.1 94.5 28.9 87.5 41.4 91.5

vegetative branch in meter

(avg)
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Table 2 Leaf and bract or epicalyx traits of Takfa 2 compared to Brown Cotton and
TF2 °/ BC-B-115-B-5-B-B cotton cultivars tested at Nakhon Sawan Field Crops
Research Center in 2016-2017

Cultivar/Trait Takfa 2 Brown Cotton TF2 °/ BC-B-115-8-5-B-B
Mean+SD Mean+SD Mean+SD
2016 2017 2016 2017 2016 2017

1 Leaf: length in 12.5+0.84 15.0+0.88 11.8+1.19 16.5+1.14 12.5+1.07 20.3+1.07
centimeter (cm)

2 Leaf: width in 18.6+1.22 20.6+0.74 15.6+1.98 20.8+1.11 17.0+¢1.75 15.7+0.92
centimeter (cm)

3 Bract: length in 4.98+0.47 6.59+0.49 518+0.94  585+0.57  565+054  6.20+0.77
centimeter (cm)

4 Bract: width in 4.48+0.50 4.86+0.44 4.93+0.65 5.12+0.70  4.50+0.43  4.95+0.55

centimeter (cm)
5 Bract: number of 12.3+1.13  12.8+1.25 12.3+1.34 12.241.31 11.6+1.00 12.7+1.66
teeth or lobules

(average)

Table 3 Flower traits of Takfa 2 compared to Brown Cotton and TF2 °/ BC-B-115-B-5-
B-B cotton cultivars tested at Nakhon Sawan Field Crops Research Center in
2016-2017

Takfa 2 Brown Cotton TF2 6/ BC-B-115-B-5-B-B
Cultivar/Trait
2016 2017 2016 2017 2016 2017
1 Flower: age or days to 48 53 46 51 48 52

50% flowering
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Table 4 Peduncle and Boll traits of Takfa 2 compared to Brown Cotton and TF2 Vi
BC-B-115-B-5-B-B cotton cultivars tested at Nakhon Sawan Field Crops

Research Center in  2016-2017

Cultivar/Trait Takfa 2 Brown Cotton TF2 6/ BC-B-115-B-5-B-B
Mean+SD Mean+SD Mean+SD
2016 2017 2016 2017 2016 2017
1 Boll peduncle: length  2.54+0.36 3.25+0.54 2.32+0.31  2.71+0.73  259+0.27  2.79+0.45
in centimeter (cm)
2 Boll: length in 4.76+0.36 5.27+0.28 4.56+0.24 4.81+0.13 4.90+0.58 5.31+0.26
centimeter (cm)
3 Boll: width in 3.31+0.30 3.76+0.17 3.21+0.17 3.42+0.18 3.18+0.14 3.49+0.13
centimeter (cm)
4 Boll: weight of seed 5.03 5.76 3.97 4.81 4.28 4.49
cotton/boll (g)
5 Boll: age or days to 97 104 97 103 97 104

50% boll-opening

Table 5 Seed traits of Takfa 2 compared to Brown Cotton and TF2 °/ BC-B-115-B-5-B-

B cotton cultivars tested at Nakhon Sawan Field Crops Research Center in

2016-2017
Takfa 2 Brown Cotton TF2 %/ BC-B-115-8-5-8-B
Cultivar/Trait
2016 2017 2016 2017 2016 2017
1 Seed: number of seed per boll 25.9 28.8 22.6 27.5 24.2 27.8
(average)
2 Seed: weight of 100 seed-g 11.4 11.9 12.4 12.6 11.5 12.1
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Table 6 Lint color and fiber quality of Takfa 2 compared to Brown Cotton and TF2 Vi
BC-B-115-B-5-B-B cotton cultivars tested at Nakhon Sawan Field Crops
Research Center in 2016-2017

Takfa 2 Brown Cotton  TF2 °/ BC-B-115-B-5-B-B
Cultivar/Trait
2016 2017 2016 2017 2016 2017
1 Lint: color white white  brown  brown brown brown
2 Fiber: lint percentage or 34.0 33.9 24.3 26.5 21.1 22.5
ginning outturn
3 Fiber: 2.5% span fiber 1.20 1.34 0.82 0.90 1.02 1.08
length (inch)
4  Fiber: fiber bundle 20.6 20.3 15.0 14.3 17.9 17.4
strength (g/tex)
5 Fiber: fiber fineness 3.4 3.6 3.8 39 2.6 2.7
(micronaire)
6 Fiber: fiber uniformity (%) 56 65 59 64 55 64

ayUnan1IAaaLazdaLauaLLY

HAINANTANYIANYUENNITNYATUAL NG NYAIENT anunsanenwazduduly
Anusnveatiwaneiuglu TF2 °/ BC-B-115-B-5-B-8 annwusithuSouifieu Ae Takfa 2
(fuguai) uaz Brown Cotton (ugwie) fldnanduilulassnsadroiug Tnslanznmuandd
vouduly Fslidnvaziivsogadudn fe

1. Aveaduly Wug Takfa 2 Mduledun unnssfuegrasudniu TF2 °/ BC-B-
115-8-5-8-B ua Brown Cotton Tiiduledunma

2. e ndulle Wus Takfa 2 Sarwemveadulefiindd (1.20 §9) dnoglunda
fheidulosm Turued Brown Cotton fimnmemveadulefios 0.82 i1 aeglunduileidule
&u dauthoaeiuslul TF2 %/ BC-B-115-8-5-8-8 farmenveaduly 1.02 T Sneglungu

o ¢

iharduloeniviunans daduanueraduleiiogfnasseninaiugui uaziugweldlunis
asaiug
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nsinanudgluldusslend

1) liteyadnuaiziidneneamiaiugnssy mnwugildlunisuaudm dunenlud
25U (generation) siean Adnindumnuiiiduusslovisenaidenld viensuslunisiden
Wugnaus dmiunaudiululasinsusulsmseainsiugiheluouan

2) léfoyaiuansmmriuvesthewuslue 1y Fveadulofldudinalaglies
thlurunszuIumswenden Jeasnsaifeyavesdnyausmensinuasiasnangnueans
flFnmsfinund IHlumsuduluausisesdnumeding 1 sewisdheaneiusln TF2
°/ BC-B-115-8-5-B-B i Takfa 2 uaz Brown Cotton lunszuiufiarsannisaansideuiile
funses Eslu) Wugiall

LONE15919D9

N3UIVINTNYAT. 2554, 5eLT8UNTUIVINITINYAT. VANNAINNIINTIAAUANYETUTHNe.
NINIPINTNYAS. 48 ni.

naufguazdniinegn. 2553 Auuriinisdesiumdauuaiardnidnginy. ddnideimun
915NV INY. NTUIYINTNYAT NTUNN. 303 Wi,

U3y Ayayides weust duste 2sgvs ASyuiius. 2506, FoafunisUszaumadvins afed 4,
WIMESNYATAEARS. vt 163-174

IBPGR (International Board for Plant Genetic Resources). 1985. Cotton Descriptors

(Revised). IBPGR Secretariat, Rome.
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nsiunuazaysndiwenugnIsuiie
Cotton Germplasm Regeneration

ynn dugiFed” n3mug flsge ¥ Aviiug dugs”
1/

Parinya Sebunruang™ Kritsana Phuengsuky Phimphun Punturee o

Abstract

Forty six and thirty nine cotton germplasms were planted at Nakhon Sawan
Field Crops Research Center in 2016 and 2017 for seed regeneration, using 1.50x0.50
meter spacing. Selfing was done in each germplasm for crossing protection between
other germplasm. The result showed that their ranged of yield was 2-149 kg.raifl. Their
ranged of fiber qualities were 21.3-43.3 % ginning out turn, 0.74-1.43 inch fiber length,
15.7-28.4 gtex% fiber strength, 52-59% uniformity and 2.6-5.3 micronaire fiber fineness in
2016. Result of the second year showed that their ranged of yield was 19-279 kg.rai_l.
Their ranged of fiber qualities were 25.6-42.7% ginning out turn, 0.83-1.63 inch fiber
length, 16.8-27.9 gtex_1 fiber strength, 60-70% uniformity and 3.1-6.0 micronaire fiber
fineness
Key words: Gossypium hirsutum, Gossypium arboreum, Gossypium herbaceum,

germplasm

UNANED
Tul 2559 uay 2560 guéideiivlsunsanssd Wdndenugnssuieniusnulin
& o ] aa ¢ 2 3 ° ! [y

SUIANTLTONUTATINNY (Gene Bank) VHLUDILGUANITIONAAGIAURINIITEAUNINTTIU (80
Wesidud)  uUgnauainen S1uu 46 way 39 Wud/aeiug mudidu  legldszevdan
1.50x0.50 WIAT wA3817 12 AT Snw1Auusansvesiuslagnisidainunaenlinausiies
(selfing) wiouylilsigoiugnssundanuudanss Usaainisauuauaziiniuseniia dmsy
ausnuliduenugnssy wWislduszlovilulasinisusuussiugiie nanisnaass wuin Tud
2559 HaKARYBIINTUG/aeiug agsening 2-149 Alansusials Juiuauesening 1-38 auese
% al 901 C% 1 1 U 1 1 1% a0 §f < & |
s uaziiviindeauesening 1.40-6.08 nusieawe diununmduly dendefidudiiusening
21.3-43.3 Wosdud Anuenvendulszning 0.74-1.43 i erannumiersswing 15.7-
28.4 NFUABLANG AIAINAUNANDIZTNIN 52-59% LATAIIUATLEUABOUTZNINT 2.6-5.3
dmUT 2560 nandnvesniud/aeius agsening 19-279 Alandusels JruiuauesEning
20-64 auasiony waziuminseanasening 2.09-7.00 niusieaNe ddunmunmiduly dan
Wosludiuszning 25.6-42.7 1Wesidud Arnnueveaduleszning 0.83-1.63 i1 A1Ad

SHEN1INAADY 01-63-59-01-00-00-11-59
Mﬂuéﬁﬁﬂﬁﬂiummﬁﬁ YNakhon Sawan Field Crops Research Center
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WTEITENIN9 16.8-27.9 nSUABLNNG ANAIMUANILANDTENING 60-70 Wasidud  wazAly
AvLYMDBUTENIN 3.1-6.0
AEAgy: fhy LweugnIsy

Al

Wortugnssuiemiusnulin Gene Bank %n 10-20 U azfiiesidudnisan
° ! LY =2 o [ e o o -1 v & o Aa
anAUAINIITEAUNINTEIN ST ndudeshuidanguasnun tietuylvlaweiugnssund
AU Usanlsanuasaziinauenia saufeinstuiindnuaslssdniug dnves
Ao w ° U o YV & & o = 4 [ v &
Pdrfynensinees dunsueusnylilugenugnssy wWeldusslevilulasinsuSudsanug

thasieluluauen

gunsaluazisaniiuns
gunsal
1. Wougnsauthe 1 85 stus/anewus
2. Joialigns 15-15-15 8051 50 Alansusials
3. aseidesiumdadnsihonumiuginveinsudvnisinuns
Wwnsaniiunis
- idortugnssuthediuiu 46 Wud/aneiug uay 39 Wud/anewug u1ugn Tuli2559
WAE2560 AMUA1GU @1eiuga 1-2 Lo ko981 12 was seezdan 1.25 x 0.50 Luns vigy
avUszann 5 wan
- wasUgnyhnsnuansiedvesiumidnisiiveainaes+niudenlau §ns1 200+150 F3
fiexin 20 Ans
~dlefheeng 15 u vihnsaeuusnliivdenauas 2 fuuay 1 #u ooy 30 fu
wiaumdndvity uay ldduniigas 15-15-15 w1 50 Alansusiels lnglsetnauaiudinulau
nay
- viuanswniidesiumdnuuam A kuzdIves NTUIWINTNYAT
- $nwanudgvdvesiuglaemsldanynaenlinaudaies (selfing)
- msthufindoya deil
- tuiindoyadnuaizUsesiug wasdnunriiddymamsinuns

sragIANAlUNg na1AL 2558- Nugneu 2561
anunaiung AugIdeiylsunsadssd
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HANSNAADILAZIN AL

U 2559

NANNTVIAREY WU Y1 45 Fus/aewus (endu 6. herbaceum filsianusalit
wawaAls) Iinananvosnitug/aeiug egsvning 2-149 Alanfusiols 1ade 43 Alansusiels
(Table 1) uazdl 39 Wus/meriug AivGinaudaannssaudteaioondt 200 nfu liiiame
somstdluiuinulu Gene bank Fssnfuengnueneitusanadslutl 2560

N5LSYLAULANIG vegetative WU WiasRUGHAIAINAITENINN 0.42-2.50 LUAT
W@Ae 0.79 iR Sruaufsnselasdedi A1sening 1.40-19.7 Aa wde 3.20 Astedu luvaisi
Srunufmadesuresmnanaiiug fersewig 3.0-13.4 fs uaslidiade 8.08 Awtedu g
Fusenaudeiunenum 50 Wedldusd Tesening 51-88 Tu 1@y 59 Ju (Table 1)

dlofinnsandanisiadaiulanng reproductive Tuduretedusenaunandn us
aztusiisiuiuanereduszaing 1-38 aue 1w 8 auesedu thuinyeviaudaiasening
1.40-6.08 n¥ureaue Lady 3.58 n3u luvngfiduudnseansvesudagiuginsening
10.2-29.7 winsioaue w0y 23.9 wisdeave drwiniin 100 wia Fudufvdfauages
wiia wud Tesening 2.5-11.9 n3 1Ay 8.7 n3u mudIU (Table 2)

dwiuefidudfiuiiansening 21.3-033 Wedldud 1ade 34.7 Wedidud anu
gnmoadulefiansening 0.74-1.43 T wie 1.09 T lusneiinumidesveaduledidssming
15.7-28.4 nfusowiing Lode 19.2 nfuseiind arwarianevenduledaiszning 52-59
Wesliud 1ode 55 Wesldud wazmnuavBunsouvendulefisening 2.6-53 ade 3.7
(Table 3)

U 2560

HANSVIAREY WUTN 13 39 us/aneug TinuugnueneBnedaludis 2 anewus

- o

fo GDI5-66 waz G herbaceum Thlannsalviuandnld nandmvasia 37 Wus/aeiius o
semina 19-279 Alanduiels 1w 180 Alansusiels (Table 4)

N5LSYLAULANIG vegetative WU WiasRUGHAIAIINATENING 0.81-2.02 LUAT
\de 1.19 wns S1aufansylnasedu fanszning 1.2-16.5 A 1ade 3.2 Asdedu Tuvaed

&

Sruauissarafuvamnaneiiug dansewing 8.3-17.3 As uaziidais 13.5 Astedu orgdaud

Fusenaudeiunenum 50 Wedldust Tersening 50-78 fu 1@y 56 3u (Table 4)
dlofinnsandanisadaulanng reproductive TuduetedUsenaunanan us

aziusis uuauesefuszwing 20-64 aue 1l 29 auesesdu tminderuudaiesening

e

2.09-7.00 nusaaue wade 5.21 nfu lusuziidwivudnsoauevaiudas Wugiliaszming

12.1-30.7 Wwinsioaus 1@ae 29.7 wanseaue druiimiin 100 wis dudufiuddwuinves
win WUt SAsEnang 4.2-13.3 N3 1as 10.0 n¥u muasy (Table 5)
dmuedifusiuiianszning 25.6-42.7 Wesidusd 1wde 37.5 Wesidus A
gvendulofidnszning 0.83-1.63 1 1de 1.20 91 luvafinumdorvendulefidsewing
16.8-27.9 nfuraLiing 18y 19.3 niureiiing Auainanevesdulefianszning 60-70
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Wosiud dy 66 1Wesidud wazauazidendouvonduledidiszning 3.1-6.0 wdy 4.3
(Table 6)
& oA A o & v & A9 v oa o )
Han1snaaelull wudi Sifes 3 Wud/aneiug NAUTINANAAINNTNENFIEY
endn 200 n$u ldiiiganesianisuidluiiuinyilu Gene bank Fsdndusiosugnueneiug
anasalud 2561 laun GDIS-66 G1ZATO war fuWIA

ayunanIImAaaLazaLaUBIUL
hdeiugnasuihendeutoyadnunssysiug uasdnuasiiddymnansinuas
9 39 Wud/aeiug AlFsumstunlidauudus Unannlseuamesiiefifudaag
JaneaglusAuinIgIu

nsinanuidgluldussTevd
thidlestugnssuihedifluyud S1um 39 fud/aewus lifusmnlifisuaade
fiugnssuily (Gene Bank) niondoyadnuwazyszdmiug uasdnuaziidfynisnisinuns ile
ausny wasilugiudeya dwnsuldusslemilulasimsusulgeiudiheluswen
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Table 1 Mean data on seed cotton vyield (kg.rai_l) and vegetative traits of 45 cotton
elite lines, cultivar from cotton germplasm regeneration trial at Nakhon

Sawan Field Crops Research Center in 2016.

st

Pedigree Yield Day to 50% Plant 1 # #
(ke. rai ) flowering height Fruiting  vegetative  fruiting
(Day) (m.) node branch branch
GBS-28 a3 58 0.77 8.3 1.7 7.2
GDI5-59 38 57 0.72 7.7 2.4 8.7
GDI5-66 3 61 0.54 6.0 2.2 3.0
GSV-5 35 56 0.72 7.0 2.2 8.1
FK 3 124 57 1.11 7.8 1.9 11.1
DP-2 a0 56 0.76 7.4 1.7 8.9
Bar 7/8-1 97 53 1.00 7.1 1.9 13.1
GLR-57/1 30 54 0.72 7.1 29 9.1
Q70 51 59 1.05 7.5 2.7 9.7
LP5B 82 59 1.31 7.0 2.5 10.5
A-21 101 86 2.06 14.5 10.7 12.0
GDI9-58 27 60 0.63 6.9 2.1 7.2
GA-6 36 54 0.76 6.1 2.5 5.2
Acala 911 51 53 0.91 7.1 1.8 9.1
444-2 68 53 1.21 7.3 2.5 8.6
C-861 124 53 1.22 6.9 2.4 9.5
GDI5-67 26 52 0.77 7.2 3.0 7.7
GBTK-1 37 51 0.65 7.0 2.8 7.3
GSV-10 15 56 0.55 6.8 2.0 5.1
GNL-12 11 53 0.57 7.2 3.5 5.6
GDI9-67 BC1 2 62 0.45 7.0 33 4.3
PJ-1 16 61 0.45 6.6 2.4 6.4
C-48-1 28 53 0.51 7.1 1.5 7.5
DP-140 11 56 0.42 6.6 1.4 6.5
1145 ¢l 26 88 0.50 8.0 3.0 9.0
STAM-F 23 55 0.72 7.5 2.7 9.7

STAM-42 84 60 1.01 6.3 15 10.8
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st

Pedigree Yield Day to 50%  Plant 1 # #
(ke. rai ) flowering height Fruiting  vegetative  fruiting
(Day) (m.) node branch branch

GDPNS 38-38 12 52 0.56 7.0 2.7 7.4
Coker 201 17 53 0.45 6.5 3.7 4.8
GDI9-28 9 57 0.63 7.1 2.7 54
GSV-4 40 57 0.65 7.5 2.8 7.9
GSV-7 31 57 0.63 6.9 2.5 7.5
GNL-13 35 52 0.62 7.0 2.3 6.8
L-18 143 55 1.09 7.0 1.8 12.5
DP-62 22 55 0.53 7.2 2.9 6.5
DP-90 18 62 0.49 6.7 24 6.5
LU-6 37 57 0.68 7.5 1.7 8.7
LU-10 22 53 0.46 7.3 2.3 7.4
LU-584 16 57 0.51 7.3 2.2 7.9
NTA87-3 72 57 1.06 7.4 3.1 10.8
ST-506 19 55 0.50 7.1 2.2 50
H8-PE-159-1 27 57 0.52 7.2 2.9 6.5
Giza70 2 61 0.65 7.4 54 10.7
Tun Nuan 149 87 2.50 23.1 19.7 7.2
Tun Namtan 58 80 1.68 14.1 9.7 134
Mean 43 52 0.79 7.78 3.2 8.08
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Table 2 Mean data on reproductive traits of 45 cotton elite lines, cultivar from cotton
germplasm regeneration trial at Nakhon Sawan Field Crops Research Center in
2016.

Pedigree Boll/ plant 50% Boll Boll weight  seed/boll 100 seed

opening (day) (g) weight (¢.)
GBS-28 6.2 106 3.16 233 9.01
GDI5-59 5.6 107 3.46 19.3 9.92
GDI5-66 1.0 210 1.62 21.2 2.53
GSV-5 7.5 108 5.13 28.9 9.87
FK 3 13.7 106 4.59 255 9.14
DP-2 8.0 105 4.35 28.7 7.68
Bar 7/8-1 12.7 104 3.70 21.0 9.45
GLR-57/1 7.3 106 4.47 20.0 10.35
Q70 10.2 108 3.88 23.6 8.54
LP5B 11.2 111 3.67 29.7 8.19
A-21 26.9 123 2.63 28.6 10.13
GDI9-58 4.1 108 4.13 23.8 11.38
GA-6 6.1 103 3.65 22.9 8.89
Acala 911 10.3 103 3.93 23.2 8.69
444-2 12.4 103 3.52 24.0 8.78
C-861 12.3 100 6.08 27.8 10.21
GDI5-67 2.7 106 4.20 27.3 10.84
GBTK-1 6.2 100 4.91 28.2 9.39
GSV-10 2.0 108 4.29 24.6 9.56
GNL-12 2.1 105 3.51 23.4 10.35
GDI9-67 BC1 1.3 110 2.66 23.1 8.51
PJ-1 2.8 116 2.96 18.0 10.47
C-48-1 4.8 104 3.29 22.4 7.58
DP-140 2.4 106 3.11 20.9 9.02
1145 ¢l 4.0 137 3.62 25.0 4.06
STAM-F 9.0 108 2.66 194 8.21
STAM-42 14.5 108 4.21 24.0 9.41
GDPNS 38-38 3.1 104 3.14 24.8 8.64

Coker 201 2.3 102 2.27 22.5 6.17
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Table 2 (continued)

Pedigree Boll/ plant 50% Boll Boll weight  seed/boll 100 seed

opening (day) (¢ weight (g.)
GDI9-28 2.1 109 3.00 21.6 10.08
GSv-14 7.0 108 4.37 24.1 10.57
GSV-7 4.2 110 4.19 22.1 10.72
GNL-13 7.3 105 5.18 26.9 11.90
L-18 23.0 110 4.28 24.8 9.92
DP-62 3.7 105 3.58 25.6 8.03
DP-90 2.6 105 2.95 26.7 7.17
LU-6 5.2 103 3.59 22.7 9.33
LU-10 a7 97 3.38 22.7 7.73
LU-584 3.6 103 2.68 22.0 7.11
NTA87-3 13.7 109 4.51 238 9.58
ST-506 2.6 103 2.72 22.6 6.92
H8-PE-159-1 3.7 105 3.82 254 10.26
Giza70 1.9 117 1.40 10.2 9.27
Tun Nuan 37.9 120 2.30 279 4.23
Tun Namtan 32.6 117 2.20 29.2 3.98
Mean 8.19 110 3.58 23.9 8.71

Table 3 Mean data on ginning out turn percentage and fiber quality of 45 cotton elite
lines, cultivar from cotton germplasm regeneration trial at Nakhon Sawan Field
Crops Research Center in 2016.

Pedigree Ginning out  Fiber length  Fiber strength  Uniformity ~ Micronaire

turn (%) (inch) (g tex ) (%)

GBS-28 34.3 1.04 19.3 55 3.7
GDI5-59 33.5 1.05 20.5 56 3.4
GDI5-66 34.4 - 15.7 - -

GSV-5 35.4 1.13 18.2 52 3.7
FK 3 37.9 1.15 20.1 54 3.6
DP-2 37.6 1.05 18.6 56 3.9
Bar 7/8-1 32.2 1.14 17.7 54 3.7

GLR-57/1 34.5 1.22 17.7 57 3.2
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Table 3 (continued)

Pedigree Ginning out  Fiber length  Fiber strength  Uniformity ~ Micronaire

turn (%) (inch) (g tex ) (%)

Q70 39.5 1.07 18.6 53 3.9
LP5B 43.3 1.07 20.4 56 4.7
A-21 30.5 0.74 18.9 58 53
GDI9-58 30.1 1.16 19.5 53 3.3
GA-6 37.3 1.12 20.0 57 3.3
Acala 911 33,2 1.04 16.5 54 33
444-2 30.6 1.15 18.4 56 3.2
C-861 39.4 1.07 17.1 57 37
GDI5-67 30.7 1.06 17.9 58 3.3
GBTK-1 325 1.16 21.7 55 29
GSV-10 34.6 1.08 17.5 55 3.2
GNL-12 31.9 1.11 21.3 55 3.0
GDI9-67 BC1 29.0 1.11 17.7 54 ;

PJ-1 34.5 - 22.1 - 39
C-48-1 39.7 1.00 16.7 57 4.0
DP-140 35.4 1.09 18.0 53 4.1
1145 ¢l 38.1 1.12 18.3 54 -

STAM-F 39.2 1.02 20.5 55 4.4
STAM-42 39.5 1.13 20.4 54 4.4
GDPNS 38-38 33,2 1.09 19.1 54 2.7
Coker 201 32.6 1.04 18.0 54 3.9
GDI9-28 30.1 1.14 22.1 55 3.7
GSv-4 35.7 1.15 18.7 55 3.8
GSV-7 35.6 1.14 17.5 55 35
GNL-13 33.1 1.14 19.6 54 3.6
L-18 37.7 1.09 17.7 57 4.2
DP-62 36.8 1.12 20.0 54 34
DP-90 36.3 1.07 21.1 58 34
LU-6 37.4 1.12 18.9 57 3.8
LU-10 333 1.05 18.0 59 2.9

LU-584 35.7 1.08 20.3 55 2.9
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Table 3 (continued)

Pedigree Ginning out  Fiber length  Fiber strength Uniformity Micronaire

turn (%) (inch) (g tex ) (%)

NTA87-3 38.9 1.10 19.2 57 4.1
ST-506 34.6 1.06 18.0 55 2.6
H8-PE-159-1 33.7 1.24 20.5 58 3.4
Giza70 21.3 1.43 28.4 53 -

Tun Nuan 32.3 0.81 17.5 56 4.4
Tun Namtan 34.5 0.77 20.4 55 4.9
Mean 34.7 1.09 19.2 55 3.7

Table 4 Mean data on seed cotton yield (kg.rai_1) and vegetative traits of 37 cotton elite
lines, cultivar from cotton germplasm regeneration trial at Nakhon Sawan Field

Crops Research Center in 2017.

st

Pedigree Yield Day to 50%  Plant 1 # #

(kg. rai_l) flowering  height Fruiting  vegetative  fruiting

(Day) (m.) node branch branch
GBS-28 174 55 1.03 6.8 2.7 11.8
GDI5-59 230 55 1.12 6.6 3.0 124
GSV-5 199 57 1.08 6.8 29 11.9
DP-2 226 54 0.95 6.3 2.6 123
GLR-57/1 201 53 1.05 6.3 2.8 14.2
LP5B 128 55 1.35 6.7 2.8 12.8
A-21 65 78 1.96 17.8 10.8 8.3
GDI9-58 191 55 1.09 6.8 2.7 14.0
GA-6 155 55 0.91 57 1.7 12.3
Acala 911 153 55 1.22 6.9 2.2 14.0
GDI5-67 170 57 1.19 6.5 2.6 12.7
GBTK-1 193 53 1.17 6.6 33 12.2
GSV-10 135 55 0.97 58 1.9 125
GNL-12 231 51 1.07 6.1 3.2 13.8
GDI9-67 BC1 269 63 1.14 6.6 3.7 13.1
PJ-1 124 54 1.14 59 2.8 14.3

C-48-1 247 52 1.09 6.3 1.2 13.7




Table 4 (continued)
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st

Pedigree Yield Day to 50%  Plant 1 # #
(ke. rai ) flowering  height Fruiting  vegetative  fruiting
(Day) (m.) node branch branch
DP-140 230 53 1.19 6.4 2.2 12.5
1145 ¢l 211 54 1.21 5.6 2.6 15.2
STAM-F 168 54 1.30 6.7 1.4 13.1
GDPNS 38-38 219 50 1.20 6.3 1.9 15.7
Coker 201 203 54 1.09 52 3.0 13.2
GDI9-28 184 55 1.16 6.8 2.8 14.8
GSV-4 188 55 0.98 6.5 3.4 13.2
GSV-7 110 54 1.05 6.0 1.3 135
GNL-13 183 52 0.98 6.2 2.0 15.0
DP-62 203 52 1.09 5.8 1.9 14.2
DP-90 216 54 1.09 6.0 2.2 144
LU-6 161 55 1.36 5.8 1.5 12.7
LU-10 213 51 0.81 55 3.2 12.6
LU-584 218 54 1.04 6.1 1.8 13.9
NTA87-3 148 56 1.37 6.4 2.2 16.4
ST-506 279 52 1.16 5.8 2.0 13.9
H8-PE-159-1 191 52 1.09 6.5 2.8 14.2
Giza70 19 61 1.45 6.6 2.7 17.3
Tun Nuan 114 77 2.02 23.8 16.5 11.0
Tun Namtan 125 71 1.94 14.1 7.8 16.9
Mean 180 56 1.19 7.3 3.2 13.5
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Table 5 Mean data on reproductive traits of 37 cotton elite lines, cultivar from cotton

germplasm regeneration trial at Nakhon Sawan Field Crops Research Center in

2017.
Pedigree Boll/plant 50% Boll Boll weight ~ seed/boll 100 seed
opening (day) () weight (g.)
GBS-28 20.8 100 5.18 32.6 54
GDI5-59 251 102 6.03 31.0 121
GSV-5 26.4 108 6.09 31.8 11.3
DP-2 29.6 102 5.40 33.4 8.7
GLR-57/1 28.7 100 5.26 27.6 121
LP5B 20.3 104 5.32 27.4 10.7
A-21 34.1 114 2.76 30.0 5.2
GDI9-58 259 103 5.95 29.4 12.2
GA-6 24.1 104 5.12 29.1 10.6
Acala 911 29.1 103 4.82 26.3 10.6
GDI5-67 28.6 109 5.52 25.9 12.6
GBTK-1 24.9 100 6.23 32.0 10.8
GSV-10 21.0 105 5.69 30.3 11.8
GNL-12 29.0 102 6.00 28.5 13.3
GDI9-67 BC1 28.4 99 576 34.3 10.8
PJ-1 28.0 104 7.00 34.7 13.0
C-48-1 319 97 4.72 29.8 8.5
DP-140 28.9 101 5.65 29.1 10.2
1145 ¢l 29.7 104 493 28.1 10.7
STAM-F 23.7 101 5.00 30.2 10.4
GDPNS 38-38 25.9 100 5.87 314 10.3
Coker 201 27.3 99 4.98 31.3 9.3
GDI9-28 27.4 105 6.39 32.3 11.0
GSV-4 26.5 103 5.87 32.1 10.8
GSV-7 23.0 105 5.59 28.6 10.9
GNL-13 22.6 103 6.43 28.5 12.7
DP-62 26.4 102 5.86 31.8 10.6
DP-90 32.9 101 4.53 30.0 8.5

LU-6 28.3 99 4.90 29.6 8.5
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Table 5 (continued)

Pedigree Boll/plant 50% Boll Boll weight seed/boll 100 seed

opening (day) (g.) weight (¢.)
LU-10 214 96 4.93 31.1 9.0
LU-584 29.4 100 4.97 30.1 8.7
NTA87-3 27.1 104 6.01 32.7 9.2
ST-506 28.6 97 5.45 32.1 10.1
H8-PE-159-1 26.2 99 5.74 29.3 11.3
Giza70 23.7 110 2.09 12.1 10.5
Tun Nuan 59.1 112 2.38 26.9 4.5
Tun Namtan 63.6 110 2.38 27.7 4.2
Mean 28.6 103 5.21 29.7 10.0

Table 6 Mean data on ginning out turn percentage and fiber quality of 37 cotton elite
lines, cultivar from cotton germplasm regeneration trail at Nakhon Sawan Field

Crops Research Center in 2017.

Pedigree Ginning out  Fiber length  Fiber strength  Uniformity ~ Micronaire

turn (%) (inch) (g tex ) (%)
GBS-28 36.7 119 19.9 67 a2
GDI5-59 36.9 1.16 188 67 a4
GSV-5 373 1.30 19.6 65 39
DP-2 a13 114 18.1 67 a6
GLR-57/1 36.7 132 212 68 36
LP5B 419 1.26 202 69 a9
A-21 329 0.85 194 61 6.0
GDI9-58 30.1 126 201 62 38
GA-6 38.7 1.16 203 65 a3
Acala 911 353 1.16 74 64 38
GDI5-67 38.0 113 173 68 43
GBTK-1 36.4 121 18.2 63 36
GSV-10 38.0 1.23 16.8 64 a1
GNL-12 333 121 18.6 66 a7

GDI9-67 BC1 35.4 1.25 18.9 66 37
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Table 6 (continued)

Pedigree Ginning out  Fiber length  Fiber strength  Uniformity Micronaire

turn (%) (inch) (g tex ) (%)
PJ-1 34.9 1.28 203 67 a3
C-48-1 41.4 112 175 67 4.0
DP-140 384 125 174 65 a5
1145 gl 414 1.36 19.5 69 43
STAM-F 39.6 130 212 63 a7
GDPNS 38-38 36.7 1.23 198 65 3.9
Coker 201 387 118 1.0 65 a1
GDI9-28 359 125 212 66 a1
GSV-4 36.8 121 19.2 69 a1
GSV-7 40.2 1.28 17 67 43
GNL-13 375 1.25 207 67 a4
DP-62 39.1 125 19.7 65 a7
DP-90 42.7 1.16 202 66 a6
LU-6 421 1.28 18.7 68 3.9
LU-10 39.0 112 18.0 68 3.9
LU-584 39.8 123 189 67 4.0
NTA87-3 405 1.27 207 66 42
ST-506 35.2 112 17> 66 a4
H8-PE-159-1 36.7 128 195 70 4.0
Giza70 25.6 1.63 219 66 31
Tun Nuan 353 0.91 18.9 63 53
Tun Namtan 35.3 0.83 198 60 54

Mean 375 1.20 19.3 66 4.3
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Anwiauinis nsulanaznisazauuinavasdasiuganee meldanwniidadenis
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Study on Growth Development and Sugar Accumulation of Sugarcane Varieties

under no Limiting Factor in Nakhon Sawan Province
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Daorung Kongtieny Supakarn Luanmanee” Preecha Kapetj Apichat Suphurnnarat v

Abstract

Sugarcane is a perennial crop so during the production they were affected
by the various environments that cause to decrease sugarcane yield. The experiment
was conducted at Nakhon Sawan Field Crops Research Center by planting 3 groups of
sugarcanes under high input condition to find the potential of growth, sugar
accumulation and vyield of sugarcane under Nakhon Sawan climate station. Sugarcane
was planted for 3 different planting date. First planting date (D1) was planted on 25th
November 2015 and harvested on 30th February 2017. Second (D2) was planted on
2nd February 2016 and harvested on 20th March 2017 and the third planting date (D3)
was planted on 10th May 2016 and harvested on 22nd March 2016. Each planting
date, sugarcane cultivar K95-84 that represent of the straight-leafed varieties, cultivar
KKO7-050 or 95-2-213 represents the straight leaves and the top is curved down and
cultivar KKO7-037 is represented of the straight leaves and the shape is very curved
down almost like a half circle. Transplanting was used by the spacing 120 cm. and 50
intervals with 8x10 m of plot size. Fertilizer (7.5-7.5-7.5 of N-P-K/rai) was applied at
planting and 3 months after planting. Applied the water when the soil moisture
decreases to 50% until the soil moisture up to 100% and field management was done
for no weed and pest. Dry weight was collected every 4 months after planting with 1.2
m’ of the sampling size. For growth, plant high, number of leaves on main stem and
number of stalks were measured every 3 months and sugar accumulation was
measured by brix measuring every 15 days since early November to harvesting date.
The results showed that the average of above ground dry weight at 3 months for D1
was 17.94 g/mz. That showed higher than D2 and D3 because of they have the suitable
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temperature for photosynthesis. The highest of dry weight accumulation was found at
180-270 day after planting which average 106.52 ¢/m2 and sugarcane cultivar KKO7-037
had the highest rate for dry weight accumulation. Therefore, the factors affecting the
dry weight accumulation of sugar cane depended on the growth stage, temperature
and cultivars. For the growth of sugarcane, D1 showed the rate of leave formation
lower than D2 and D3 during 3 months after planting because of the average of
temperature was lower but did not affect to plant high. While the cultivars and growth
stage did not differ in terms of leaf formation and high. They showed the rate of leaf
formation lower than the rate of plant high in the early stage but after 270 days after
planting they showed in contrast. For the sugar accumulation, found that sugarcane
cultivars K95-84 had faster sugar accumulation the others and had highest sugar
accumulation in January to February but did not show the different between the
planting date. The sugarcane growth, development and sugar accumulation will be
used to calibrate and validate the genetic coefficients for the crop model that use to
assess the potential yield of sugarcane in the different environments.

Key words : Sugarcane varieties water

uNAnEe

soaiduiirongetint Tussninemsndngauldsunansznuananimwindeuyi
Tinandniilésuanas Jsladudunismnassugndes 3 ngusiug aneldanndildadonisudn
Womeriiomdnanmlunsasaasaivln nsavautiana waznslinananvesdos aeld
annpfieniasminuasaissd Ugndesiuvameassquiidefivlsunsaissd s 3 Yu
Uanlsiurfudgnil 1 Ugniudl 25 waedinieu 2558 \iuiieniud 30 nuawius 2560 Suuanit 2
Ugniudl 2 Auanstus 2559 1AuAeITudl 20 Tune 2560 uaziulgnil 3 Ugniuil 10
weAnAs 2559 LAUALIIUR 22 Tutau 2560 usiayIulgnugndeeiug k95-84 Wusumy
vounguitusiiinsdlunss  druseavesdifidnumsyis Wus KK07-050 vide 95-2-213 1Hu
funurasnguiusinvsdlunss duseavesdifidnuaryduazanslulisas uagiug KKO7-
037 \Husunuvesnguiudiinsslunss drugeavesaiidnuuzlarglulfaunnifeumiiou
A3nenan Ugnlagismsddeuasdroasuasgnlusserssninann 120 lwufiung sevinsiy
50 LgURALIAT YUIALUANE0ETIUIN 8 LAY kD13 10 was lddenseudgninsm 15-15-15
031 50 Alandusiols uarlddnaduilofosenguszana 3 Weundsgn Ihindenuiudu
anas 50 Wosifudvesnruginfiiuusslond ddnfuivwazquantashiliifisauazuuas
5¥UIA dUPByIIUIU 2 ﬂaGiaLLansiasJ LL&Jﬂahuéumé"]ﬁuﬁ’UIULLavﬂWUIULﬁawﬂ%amaﬁwwﬁﬂ
uiang 3 deu 1 4 ad1 uazBamumaiulalasianugs S1uanlu wazsiuaudde
Ui vne 3 Lmaumaaammaﬁmmaqummaummmﬁa authaalngnsinAuindyneg
15 Yu wan1svaaesmuin lufudgnil 1 Sesfinnsavamiminuisdimmiodulutag 3 Wou
usnLade 17.94 nfusems1aiuns snnidesfivgnluiulgni 2 uay 3 1lesanilgumnnd



- 138 -

wangaudensiaTsiuannt lurnefitisogvesdosnuihdeniisnsnisavautnin
Suannitgalutaeiudl 180-270 Tumdalgn Lade 106.52 n3udemsauns wagiug KKOT-
037 fidnmnisarantmdnuiannniiug 95-2-213 w30 KKO7-050 uar K95-84n1addfy
fedutiafeiifinaensasamiminuisesdesiduag fuszormaaiaivln gungd uas
fiug Inefidestaseny 180-270 Jundsugn Anadevesgumgiiusyann 28 ssmwalded uaz
fiugfsivnsdlunss drugenvesardidnuuzlarglulfaunnifeumilousinsnanazilsnsnis
avauwiinuisnniian Tudiuvesnmsadidlunuinfulgndl 1 f8rsinisaidlulugng 3 Weu
wsnininiudgnil 2 uae 3 iilesanemgiiiedsiidindt uhilnasensifiunugvesdes
Tusnitiuglifimnuuendrsiuludemenisaddluuazaugs uazdisergvasdosnui
amﬂ’uéﬁmia%ﬂu LLavmmmhjLLmﬁhﬁu lnglugisusnvasmsasyivlnddnsnisasnsly
szj'mmammmwummm wledenenguInni1 270 Yu desaziidnsinsaiidluinnninnis
g daunsazautimanuindosiug k9584 dnsavauthnnaldianiisaosiug
LLay:umﬁavaumma”lmqaqmgiusmmaumﬁﬂmmmauqmmwuq Tneflongvesdeslsifinase
AsazautIaa AvauIn1Twaznsiesyiulakaznsazautinailddnluldusuauas
nagouAduUsEASIMaTugnIsudmuuuuaesiufiot lU iU iunandnnudnenn
yosvasdosluanmiindeniunnssiusely

Frdndiny : Wusdos 1

A1

szuunswaedfimduszuufiseulmsenisiasundasseasanimuindes Taiame
ogaBsnmsAsunlasesanmgiomafiudsunUasegaaoanaidludsiuiiuasludam
\n3n wazane (2552) liAnwinansznuvesnsivdsunlasanimgienniadonisuandesly
Uszwalve aglduuudiaesdeslulusunsy DSSAT siufudeyaaningienniasieiul 2543-
2643 MnuUUIaesan Mo A ECHAMA-PRECIS wuimsiasuuaswesanmgiionnied
wansenuluszazenidenisnandesifisadnios uasfiuualiiilinandndooifintu Foudn
Aiadsvamanandosaussmalusrazenagldfunansenulinninannissuuuasues
annionnie winsdansenusunsslunsiuiusndsiululuutesiuiiuasdiaiafiin

nslfuvudrassinduitnmsnisivhunldussifiunansenuresnisdsuulag
Yaaan mwIndeulaeg19lusEdnsain (Jones et al, 2003) insizaunsaldnaninain
wuudrasanansuuuiUTsuLfisufunandnfiinuasnsldfuaimiennnanismnassiiliais
UsgndnauUszana wsanulunsfnwinitauneaesnd dslunvudiassivdsanmnsodng
HANTENUTBINTUALNLE (Gassman et al., 2007) wonantudiEansnsnUssduNansEny
nnsvndelulasiauladniie (Zhang et al, 2002) wagladinisdnerlulduaiogis
wnvane Inasiesnnstoyadatiou (input data) Audldidu 2 ngumileudu léun Joyadteu
fifueasiiitmualilusuuassideunduiiasliivdsunvasiunuaninundon fusuas
N3IANT LLaxﬁagaﬁaﬂauﬁéﬁanﬁummmeﬁmsuammuﬁﬂqﬂ fiug wazn1sdnnis deld
$nduardomardulszans ivinunzaufuiug Wug wagn1sdinnisiiug deuftagiiien



- 139 -

wuudtaesilUldAwieliinslduuudnaesiigd mivinludssynaldivanuidedesly
Usgmelngliunsvanguinauy

Usgleriannislduuudnassiiy anunsavsediunanaanudneninlaogiuiug,
Hanlasendmandngeganudnenn (Potential yield) anansaluldlumsiiasgivosing
YDINAHER (Yield gap analysis) TIMUYTIYDIINNTBANUUANAIITENINNARAAEIFAN
fnenn Aurandnflaassannulasveaunumnsng (Actual yield) 1o n1silasigidesinewes
HAKNANITYILUTINTUSUUTINanGnl kAU Na1IAD YINYBIINNDINAKERTIAININ N3
gNITTAUNANEAYRLNYATNTUIEHTENAEY Wid1Yeeisvenananiadoy wanyituidul
Ugynles visainuasnsufuRfeguds (9154, 2535) uagmnmsiutadendudedidnnisling
HARLAY NITANLNTOAMNUALLINITIUNITENTEAUNANARTD AN UATNTIUNUNTLY way dnanau
ANUEAYURINUNAABILA AIll NMSIATITIMDIINWBINAKER (Yield gap analysis) Fadu
Tuduiazfosmiiunislininnd@ulasemeiudesdaluiivasvgiandfy Adildned
nMyinseiluanuneil Mmeaesiinguszasdieninisasyivlawasnsavauiiniaves
% ! v 6 N 1 Y o ~ o Y o [ (% - a Q{ LY g v
908 3 naunug Tuan miliidadeindaiednlulddmiudsuadudssaninisiugnssunls
dmiunuuinaoaiy

¢ ad o A
guUnsaluagdsanliung
L4
aunse
P38 TIVIAkATTUTINAN N INIANISALLLR
\A3RleinAUTURY
Wugdes 3 Wug laun KKO7-037 95-2-213 w38 KKO7-050 uay K95-84
Jewndl 18-46-0 46-0-0 0-0-60
asnllesiuuazmindngivy
L4 ¥ ’Oj A

gunsaimslviing

N o R e

gunsaldmsunisiiudoyasn

8. gunsnidwiunmafudeyanandn esdusznouomandn wazinia
wnsaniiunis
iusdes 3 fudifianuunndrstuvemsaiulu Téun 1) nguiudisinsduass

]

drugenvasaiidnuazyma 19ug K95-84 Wudunu 2) nauiugiiinsdlunse diugenvosan
fidnvazyiawazlarglulasas ldWugiug 95-2-213 wieiug KK07-050 udunu uaz 3)

AN s

nauusifmsdlunss dausenvesdildnvugdangluldsasnnifeumilounivanay g
KK07-037 slusumu
souiisdiunyide

fudunismnassiulamaassquiidofivliunsarssd a.unsassd egluiun
Qmmﬁm?{a 30 peATATE LarUTUNa ey 1,200 Jaawunsnel

nsufagsRuinszianauiinnisnmkaznsaiinudaulan

EN

Audregnsfuluusaziunnisudaiienaaauiainianeninwasauautaniaad
lpeiign1sinu Aadl



- 140 -

mMaLfufegsiuiiomauaisinisnmenm uanssanay 1 fegi o
1) YAvauUUIANIIN 1.5 WRT 813 1.5 WnT kavdnuszanad 1.5 wns
2) Suunduinlagerdenisdunnaind vieiodu tufinarumuiuazd vesud
awtu
3) ustazdu Tdgaiumegrsfunuulisuniufuwazainuiuieganu

I
Y o

(Undisturbed soil core sampler) USaINa199adsas i 91UU 3 429879
w0 1 du
3.1) fog1dl 1 iasedinie Bulk density was Soil Moisture
3.2) fegail 2 uag 3 AAT1givan
- Water content 7 3 sfiufie 1) 9adusavesfiu 2) garmduauy
uay 3) UiBInTVeHY
- Soil hydraulic conductivity
- Sand silt and clay
- Soil texture
nsLiufegsiuiomauadiniaad
dufviuiniienegiquantiniaad lagléindnanziuguiviedislim
wasdgn usnauduiuiisuunldlude 2 vanswiilildussann 1 fAlandu o 1 fee
udthaesesinaauiRmaed il
1. Buvsdasueu
Ujnsennu
A1 CEC
Usunadlulasiau luguves NH, waz NO,
Unamoaledaiiulsylov (Available P)
Usinadlnuvadenfivaniuasuls (Exchangeable K)

A T A

n1sUandesnnaad

Ugndes 3 afs e 1) Ugnluthadeungeiniou 2) Taadeununiug way 3) 929
Founguaey uanfufendes ludoununiug uasduney vasnsgndosndadl 1 2 wae 3
AUARU VALUaIIAaRIgRY 72 ANT1auns Wuday 4 wasdes Ugnilunaulaglddesdide
91y 45 Tu [3reen1aTeninaman 50 WuRWnT Sreerieseninennd 120 wufuns luusay
wUasgosdl 10 wan usiazwane 6 was tadelulasiau 1.5 wihvesdwugdinuaiinseisu
druvoavlada uaslnunadon Tamuduusinuadineiay widldasnds adausnldses
fundouugn latendadl 2 dodeney 3 iWoundsgn

Fumnuduiulaeldipsesinnuduiuiuu TDR (Time Domain Reflectometry)
Sufinteyauuusalulf@ fsvdumnudin 30 60 uar 90 wuwns Adniuiiv uazguasnw
ilfAnnsszuinvedlsauazuuas ndmnlddedosadsdl 2 Ussana 2 Wou iivludosidle
AATINUTIUEI9IT (N,P,K) Iﬂ&JLﬁuﬁaasmmﬂiuﬁLﬁuﬂaiuqmﬁw (Top Visible Dewlap:
TVD) wesdman mnwuirsigemsdslifisswelildifinunimsdoinsvesdes Weidhg



- 141 -

A =3 (Y ! v o o LY = @ N A o ' a
\WourA1AN NUMIEL19BREATIaY 10 61 N9 15 Tu aufuiuiiel Wiedna CCS 11gAuILIN
wguntidin 1.5 43 8n 8 was iedaszauiilasiu

n1sduiindaya

JuindeyannauUinianIgnIn uLagn1eAivednu

Y 9
L= 4 a

Sufinfoyaniivinvesdennn 2 ieu uwwazadsduiiusognsdossiuam 4 90
ay 2 ne (dneifisrtutunsfiuiegiesmn) dudwaudiomn sualuuudmdn won
druwes Tu nmulu wagdidu mituily andutihduveddy nuly waeddu luevlugoud
oyl 80 asriwaLdea wi 48 Falus ilevthmiinuisvasdly nulu wasddu
Suiinnutudulaeldiaiesinautiufiunuy TOR Sufindeyauuusnlulfi sz

AIUEN 30 60 wag 90 LwUAUAT 31U 4 90

fuiindeyaaningieniasietu ldunmiuduuas saumgiigean waznign
Uity anutudsing wavaniie aeonszazmaiyiivlmesdosauiuiieides

Sufinnsdanisudassineg wu Suillshi Suadlld msidasaite sa viousas
Dusiu

Suiindeyanisazamhnadiedeningifounanay

Hufinsandnuazosdusznaunandniileiiuiien
naUsznaAnduUsEAnsnaiugnIsuvasiituazUszfiuusEansnnvasuuusinasiv
windu 4 funouldud

nsafspruteyatindmiuiuudiasssazvde wwudiassiwdililunismaass
il#uiuuusiass Canegro, DNDC, waw AquaCrop a¥rsgmudeyavinidn 1dun deyafu deya
Wugnssuiig deyaaningiionnia wazdoyan1sdnnis laglddeyasinulameassnadray
gudeyanusUiuvvessaziuudians daudug fildannsaiuteyaldldmiimuaunls
NLULTIARINTINaINsulavesity lnglddayanisdans launfulan dnsdan sl
thuagnsifuien tufinnadwsiildainnissiass Iininsavaniainuisosduniionn
warduiifugdu wagnsadiaiina

N15UEUAMILAINITATDHUUTIRNGY Lagn15iSauiiEUNaiuRNaIINNITIIReY
uazailinnuUamaass Usziliuanuanansovesuuudiasdagldan  NRMSE (Normalize
root mean square error), RMSE (Root mean square error), Loz Al (Agreement index) 1ag
A1 NRMSE, RMSE, uag Al A1UIaianngns

NRMSE =
N

(Z(5i—0i)* 100
X —
! N 0
P & Al v o = oAy v < Y 1 a . —_
e S, AeAMlAINWUUIIEDY way O; ABAINANNAISIAURIBE1S AN / way O
AoAaasvrlaaINNIsIAuFaNg



- 142 -
-
> (5. —0)*
EMSE = ll%
\
de S; AeAfilaannuuuingss wag O, AeAfilaainaisiiudiegne fivian i

_ EESE_DE:]:
Z(ls; -0l + lo,— ol)?

Al =

idlo s, Aerflaanuuusiass, O, Ferfildannisfiusegsiinaiivay o Ae
Aadsvesmiilaannnsfiuiiedis

Tunnssrassndedorldan NRMSE 1 Hundndnduldussiiuussansnmues
WuUsIaee TneUszansnmaesuuusiass Auan el NRMSE < 10%, # wioAn NRMSE
NI BVNAU 10% waztianndn 20%, weld Wi NRMSE wnnswisewindu 20% waziiey
N31 30%, Way Lif 1 LaJam NRMSE snnninusesindiu 30% (Jamieson et al., 1991)

durn Al AeAiussiunuanselunsuYeUUsIa0s SANRaLA 0 d9 1
Ardlng 1 nuneaudwuusiaesiuszdndnainlun1svineuiia daumn RMSE  Aeandild
UszifiumnudusiusunsAadssenineildannuuusiasuazainnisnaass SAaeLd 0
LuuTaesaunsaingldwinfunsiusiete TUauiaBuREa (+ o) Fedlidiuiuusiass
iunglaliigniag

nMsUFuurmduuszaninaiugnssuiie nnsdiassiarninuisuifisunanis
$randlunfausn mnnanissrassiiladildlndiAssfunanisnaaesass enatdunsizen
ﬁ’uﬂizaw‘ﬁgmqﬁuqﬂiiuﬁumﬁﬂjwmﬁhjmmmLﬁuﬂ’uﬁﬂlé’mﬂmimaaqﬁmmLmﬂemiﬂmﬂ
Afuuuiaedldimuauly Sadndudedduliurduussanimaiugnssuuisan iinelildend
IFnuuudaeddndifsstuiuaiildannimaassuiniian dslnendnnisudardulseans
WUQﬂiiiJ?JEJ\‘IéJ@EJmﬂLL‘U@WW]&ENVILI\‘] 6 uias mszilurdedlundaziiug
5282LA19 L HUNS Budu ganey 2558 — Auan fugneu 2561
souiidniunis AudITeNlsuAsadTsA sunenniln Jamdnuasadssa

HANSNARBILAZINTAL
”Lé’ﬁ%ﬁumamaaaﬂqﬂé’aﬂuLLUaﬂmaaaquéﬁ%’aLLazﬁ@ummsmwmmaﬁuu?
Jamianiauys Ugnesei 1 ledun 25 ngAINIBY 2558 WAuLAeI Uil 30 QUATMUS 2560

q
~

auﬂaﬂm 2 Uamum 2 ﬂllﬂ’]‘W‘Llﬁ 2559 LAULAEITUN 20 TuAu 2560 LLavau‘Uaﬂw 3 Uamuw

9
a ddv

10 Wf]‘ls}ﬂ’lﬂll 2559 Lﬂ‘ULﬂEJ’J’JLW] 22 AL 2560 LLUaQUﬁﬂ@’e]EJVW]aBQLUUWUWN%UMU’]WQQU
anunn LUBWULUUG’IULﬁUEJ’Jﬁ (Table 1)



- 143 -

Table 1 Characteristics of soil series at Nakhon Sawan Province before planting

sugarcane.
1/
BD H1:1 oM P K
Depth (cm.) 5 Fc” pwp? P
(g/cm’) % % mg/kg mg/kg
0-37 1.56 49.42 46.09 6.7 2.02 26 101
37.56 1.07 42.45 37.98 6.2 .78 - 10
56-100 1.66 46.48 49.97 5.2 1.26 - 38
Remark :
YBD = Bulk density;
“FC = Field capacity;
YPWP = Permanent wilting point;
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Umtnuisisdiumtionuuazdiuvasaduvinanas ( Figure 1)
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Figure 1 Dry weight accumulation of various varieties of sugarcane on different planting dates The

2
blue line graph is the dry weight of the above soil (¢/m’) the red color of the

2
overweight trunk (g/m") and the horizontal axis is the day after planting. And images

from the top to the bottom are the planting periods 1 2 3 and from the left to the right,
showing varieties KKO7-037 92-2-213 (KKO7-050) and K95-84
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Figure 2 Creating leaves of sugarcane varieties on different planting dates blue line graph is the
creation of leaves of sugarcane varieties KKO7-037 red color is the species 95-2-213 (KK07-
050) and the green color is K95-84 and the image from left to right showing planting dates
1, 2 and 3, respectively
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Figure 3 Height of sugarcane varieties And on different planting dates blue line graph is the height of
the sugarcane varieties KK07-037 red color is the species 95-2-213 (KKO7-050) and the
green color is K95-84 and the image from the left to right showing planting dates 1, 2 and 3,
respectively
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Figure 4 Sugar accumulation ( brix) of sugarcane varieties on different planting dates
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Figure 5 Maximum - minimum temperature and the amount of rain during the

sugar cane production of the 1st planting date
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Figure 6  Maximum - minimum temperature and the amount of rain during the

sugar cane production of the 2nd planting date
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Figure 7 Maximum - minimum temperature And the amount of rain during

sugarcane production of the 3rd planting date
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Table 2 Genetic coefficient of 3 varieties of sugarcane for the CANEGRO model.

Parameter name Cultivar

Initial KKO7-037 K95-84 95-2-213
PARCEmax 9.46 10.90 9.98 10.90
APFMX 0.910 0.910 0.900 0.900
STKPFMAX 0.780 0.840 0.670 0.770
SUCA 0.579 0.630 0.590 0.580
TBFT 25 25 25 25
Tthalfo 250 250 250 250
Tbase 16 16 16 16
LFMAX 13 13 13 13
MXLFAREA 579 602.0 512.0 520.0
MXLFARNO 17 17 16 17
PI1 71.06 114.2 72.9 69.2
PI2 2154 214.0 181.9 171.8
PSWITCH 17 16.39 14.26 14.11
TTPLNTEM 428 428 428 428
TTRATNEM 203 203 203 203
CHUPIBASE 1050 1050 1050 1050
TT_POPGROWTH 418.4 484.4 406.7 480.9
MAX_POP 35.3 31.67 39.85 33.51
POPTT16 9.09 12.59 10.92 11.66
LG _AMBASE 220 220 220 220
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Table 3 Genetic coefficient of 3 varieties of sugarcane for the Crop-DNDC95 model.

Parameter name Cultivar

Initial KKO7-037 K95-84 95-2-213
Maximum biomass production 267 284.0 264.8 265.6
(grain) (kg C/ha/y)
Grain fraction 0.01 0.01 0.01 0.01
Leaf fraction 0.19 0.25 0.27 0.30
Biomass fraction in stalk 0.70 0.70 0.61 0.63
Root fraction 0.10 0.04 0.11 0.09
Grain CN 150 150 150 150
Leaf CN 100 130 130 130
Stem CN 100 130 130 130
Root CN 150 150 150 150
Water Demand ) 500 200 200 200
Optimum temperature (°C) 32 32 32 32
Thermal °C-d for maturity 11000 10500 12000 11000
N-fixation 1 1 1 1
Vascularity 0 0 0 0
Perennial 0 0 0 0
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Table 4 Genetic coefficient of 3 varieties of sugarcane for the FAO-Aquacrop model

Cultivar
KKO7-037 K95-84 95-2-213
Initial canopy Very high High canopy cover Good canopy
cover cover

Maximum cover (%) 100 99 99
Recover (DAP) 7 10 10
Max canopy 60 62 65
Senescence 338 338 338
Base temperature (°C) 10 10 10
Upper temperature (°C) 30 30 30
Maturity 350 350 350
Water productivity 32 32 32
(¢/m")

Harvest index 92 95 95
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Figure 8  Genetic coefficient adjustment of 3 varieties of sugarcane for use with the

Canegro model
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Study on Growth Development and Sugar Accumulation of Sugarcane Varieties

under Rainfed Condition in Nakhon Sawan Province
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Abstract

Sugarcane is a perennial crop so during the production they were affected by
the various environments that cause to decrease sugarcane yield. The experiment was
conducted at Nakhon Sawan Field Crops Research Center by planting 3 groups of sugarcanes
under high input condition to find the potential of growth, sugar accumulation and yield of
sugarcane under Nakhon Sawan climate station. Sugarcane was planted for 3 different
planting date. First planting date (D1) was planted on 25th November 2015 and harvested on
30th February 2017. Second (D2) was planted on 2nd February 2016 and harvested on 20th
March 2017 and the third planting date (D3) was planted on 10th May 2016 and harvested
on 22nd March 2016. Each planting date, sugarcane cultivar K95-84 that represent of the
straight-leafed varieties, cultivar KKO7-050 or 95-2-213 represents the straight leaves and the
top is curved down and cultivar KKO7-037 is represented of the straight leaves and the shape
is very curved down almost like a half circle. Transplanting was used by the spacing 120 cm.
and 50 intervals with 8x10 m of plot size. Fertilizer (7.5-7.5-7.5 of N-P-K/rai) was applied at
planting and again around 3 months after planting. Applied the water when the soil moisture
decreases to 50% until the soil moisture up to 100% and field management was done for
no weed and pest. Dry weight was collected every 4 months after planting with 1.2 m’ of
the sampling size. For growth, plant high, number of leaves on main stem and number of
stalks were measured every 3 months and sugar accumulation was measured by brix
measuring every 15 days since early November to harvesting date. The results showed that
the average of above ground dry weight at 3 months for D1 was 6.89 g/mz. That showed
higher than D2 and D3 because of they have the suitable temperature for photosynthesis.
The highest of dry weight accumulation was found at 180-270 day after planting which
average 67.35 g/m2 and sugarcane cultivar KKO7-037 had the highest rate for dry weight
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accumulation. Therefore, the factors affecting the dry weight accumulation of sugar cane
depended on the growth stage, temperature and cultivars. For the growth of sugarcane, D1
showed the rate of leave formation lower than D2 and D3 during 3 months after planting
because of the average of temperature was lower but did not affect to plant high. While the
cultivars and growth stage did not differ in terms of leaf formation and high. They showed
the rate of leaf formation lower than the rate of plant high in the early stage but after 270
days after planting they showed in contrast. For the sugar accumulation, found that
sugarcane cultivars K95-84 had faster sugar accumulation the others and had highest sugar
accumulation in January to February but did not show the different between the planting
date. The sugarcane growth, development and sugar accumulation will be used to calibrate
and validate the genetic coefficients for the crop model that use to assess the potential
yield of sugarcane in the different environments.

Key words : Sugarcane varieties water
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(S, — a1+ |o, — O])*
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Tun1ssransndearlddn NRMSE 1 Hundndmsuldusvifiudszansnnues
WUUSaes IneUszanS A nusauuusiass Auan Wiern NRMSE < 10%, # ied1 NRMSE
NN IMATU 10% waztiesnin 20%, weld wWiern NRMSE wnnnimwiseiniu 20% uaztios
31 30%, war if Wi NRMSE wnnniwiewiniu 30% (amieson et al., 1991)

durn Al AeriiussdiuanuanselunsyinuvesuuUsiass SAdaud 0 89 1
Ardalng 1 nunepudwuusassdivsyansninlun1svineuiia daum1 RMSE  Aeaniild
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Table 1 Characteristics of soil series at Nakhon Sawan Province before planting

Sugarcane.
BD" pH 1:1 oM P K
Depth (cm.) ) ¢ pwp” '
(g/cm’) % % mg/kg mg/kg
0-37 1.56 49.42 46.09 6.7 2.02 26 101
37.56 1.07 a2.45 37.98 6.2 178 - 40
56-100 1.66 46.48 49.97 5.2 1.26 - 38

Remark :
Y BD = Bulk density
? FC = Field capacity
* PWP = Permanent wilting point

nsazaut s

Tutiusnvesnsiasyiiulavesdesiiugniraieungainioy 01y 0-90 Sundsugn
doors 3 Wuginisazaudmidnuisdmimilonuldszana 17.94 nfudemsaumssotu ua
dvesimindldUszana 5.14 nfusemmaunsietu ndiniudesaiidhsnisaSyiuls
ISannlasiamnglug 180 fundsgn fdammaisdminuisdumilonu 3233 nfude
psauasiety wazaiaimdnd ldludns 11158 nfudemsaunsdetu Taafiiug
KK07-037 §18n31n1staseysfiuleunnndniug 95-2-213 ua K95-84 anuaddu n1siaseyiulnues
Soufiugniraifioununiius 01y 0-90 Yundaugn Seeria 3 WusTimsavautmiinuiedunie
AuldUszana 1.39 nfudemmaunssioty uazdruveniminaldussanm 11.71 niudenina
wnsietu ndsntudosasidnanmassyiulnldsannlasanylud 180 Yundsgn 4
Snsnsiudmdnuisdunieiu 2352 niudemmaunssiotu uaradaimdndldlugng
21520 n3udemaumsietu Inefiug KK07-050  Tdmsinaasyiviavesdumiony
NG KKO7-037 uag K95-84 mud1diu awiug KK07-037 ddnsinisiasayiulnves
dhwiingnannndniug KKO7-050 way K95-84 pudidy masydulnvesdesiigniaaieu
quaAu 818 0-90 Tumdsign doea 3 Wuslinsazamintnuisdumiefulduszam 165
nfusmaamnrie Ty wavdruvesiwiingldussna 4.87 nfusonsaumseetu sy
dowrzdidnsnissyivlaliiinnlaeanizlugag 180 Tundagn f8nsnsuiutmnus
drumilefiu 16.90 n¥usenmamsiety waradshmindléludng 92.78 nfudemsauns
sofu Inofiiug KK07-037 fdmsnsissaudulaannninifug KKO7-050 wag K95-84 muiandiy
doviugnluraieungedmeutidadsvesgamgiinn Jalsnsmaeiadvlalugiausndt
Nndosiiugndraieunuaiusfiviusniasapivlaldisindn udilledeseglurag 180 Jumds
Ugn wieludrsunnnouazgreudes ileegludrsgumaiifinunzanazyinliddidniinig
WEdulaldisatu uandefendngranieunauasfuiisiivgamasiyiiulamedidu s
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anas (Figure 1)
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Figure 1 Dry weight accumulation of various varieties of sugarcane on different planting dates blue
line graph is the dry weight of the above soil (g/mz) red color of the overweight trunk
(g/mz) and the horizontal axis is the day after planting. And images from the top to the
bottom are the planting periods 1 2 3 and from the left to the right, showing varieties
KKO7-037 92-2-213 (KK07-050) and K95-84

nsasslunazaugs
nsassluresdeentauiugidnslnaifisiu uasnuitUssanainaunIng AN
Waunaaw (360 Tundelgnuesiulani 1 wag 270 Jundsugnuesiulgni 2) aiignsins
as1slunSaininlutiadoudus lagldnaiussanm 6 Tuazauisaadrsluls 1 Tu Tuvmed
| 4' v Y [y 1 1 | o =1 Yo i
Pa19819u9 glan 8-10  Judmsunisadislula 1 1u Tudrwvesnisadrsluaziuladaii
lpsudvnsnaananmgiionnaunnimiugias sseen1sasyiulanvesdes (Figure 2)
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Figure 2 Creating leaves of sugarcane varieties on different planting dates blue line graph is the
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050) and the green color is K95-84 and the image from left to right showing planting dates
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Figure 3 Height of sugarcane varieties And on different planting dates blue line graph is the height
of the sugarcane varieties KKO7-037 red color is the species 95-2-213 (KK07-050) and the
green color is K95-84 and the image from the left to right showing planting dates 1, 2 and
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ANsazaNUIAg

MsarauInavesdestauiuglasunansEnuananmwndeududfey doe
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g K95-84 azanuinnalaisaniniugdue awslutisnaiuseusuiau Tuvaeinugdus du
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Suiinmsavauiianaluginatufeunnsnay lnefiangvesdsyaslilinasanisasauiinia lng
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25.00
20.00 —

A L ———
15.00 >~ - S 3

‘—-—-“f N N
10.00 - '
5.00
0.00 : :

10%. % 59 10 % 759 10 3@ 60

= KK07-037d] == 95-2-213d1 ==te=[K95-84d1
i (K0 7-037 (2 et KKO7-050d 2 == K95-84d2
KKO7-037d3 KKO7-050d3 K95-84d3

Figure 4  Sugar accumulation ( brix) of sugarcane varieties on different planting dates
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Figure 5 Maximum - minimum temperature and the amount of rain during the

sugar cane production of the 1st planting date
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Figure 6  Maximum - minimum temperature and the amount of rain during the

sugar cane production of the 2nd planting date
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Figure 7 Maximum - minimum temperature And the amount of rain during

sugarcane production of the 3rd planting date

nsUudndulszAvimeiugnssuvasdesdmiuuuusaasiiy
wansiniuunud Idadulssanimatugnssuvesdesda Table 2-4 wanns
USuAmuduuuinaes canegro model fiusyaniamveanuuinassegluszauidmiudey 2
Wug (A1 NRMSE A10858W3n9 10-20 %) dduiug 95-2-213 agluszauneld (A1 RMSE g
Tute 20-30%) luvaefinuudiaes DNDC ieusumdulssaniuasdontis 3 nauitugudn
wuhilszavsnmlunsaesiminuisdumiefueglusedud uisiaosmming dosld
agluszauneld druuuudnass Aquacrop model fiussavsnnlunissraeshminuieaa
wilefunazimingrvesdesianunguiusidluszduneld snudmdnufidumilefures

Wug KK07-037 aglusedud fa Figure 6-8
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Table 2 Genetic coefficient of 3 varieties of sugarcane for the CANEGRO model.

Parameter name Cultivar

Initial KKO7-037 K95-84 95-2-213
PARCEmax 9.46 10.90 9.98 10.90
APFMX 0.910 0.910 0.900 0.900
STKPFMAX 0.780 0.840 0.670 0.770
SUCA 0.579 0.630 0.590 0.580
TBFT 25 25 25 25
Tthalfo 250 250 250 250
Tbase 16 16 16 16
LFMAX 13 13 13 13
MXLFAREA 579 602.0 512.0 520.0
MXLFARNO 17 17 16 17
PI1 71.06 114.2 72.9 69.2
PI2 2154 214.0 181.9 171.8
PSWITCH 17 16.39 14.26 14.11
TTPLNTEM 428 428 428 428
TTRATNEM 203 203 203 203
CHUPIBASE 1050 1050 1050 1050
TT_POPGROWTH 418.4 484.4 406.7 480.9
MAX_POP 35.3 31.67 39.85 33.51
POPTT16 9.09 12.59 10.92 11.66
LG AMBASE 220 220 220 220

MonwImnuAsAdaNugaulmsensasy AUl LazHaNERYDIDDE
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Table 3 Genetic coefficient of 3 varieties of sugarcane for the Crop-DNDC95

Parameter name Cultivar

Initial KKO7-037 K95-84 95-2-213
Maximum biomass production 267 284.0 264.8 265.6
(grain) (kg C/ha/y)
Grain fraction 0.01 0.01 0.01 0.01
Leaf fraction 0.19 0.25 0.27 0.30
Biomass fraction in stalk 0.70 0.70 0.61 0.63
Root fraction 0.10 0.04 0.11 0.09
Grain CN 150 150 150 150
Leaf CN 100 130 130 130
Stem CN 100 130 130 130
Root CN 150 150 150 150
Water Demand ) 500 200 200 200
Optimum temperature (°C) 32 32 32 32
Thermal °C-d for maturity 11000 10500 12000 11000
N-fixation 1 1 1 1
Vascularity 0 0 0 0
Perennial 0 0 0 0

msnuImnuAeAdaNugsulmsensiasyAulnLasHaNEnIB DY
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Table 4 Genetic coefficient of 3 varieties of sugarcane for the FAO-Aquacrop model

Cultivar
KKO7-037 K95-84 95-2-213
Initial canopy Very high High canopy cover Good canopy
cover cover
Maximum cover (%) 100 99 99
Recover (DAP) 7 10 10
Max canopy 60 62 65
Senescence 338 338 338
o)
Base temperature ("C) 10 10 10
Upper temperature (°C) 30 30 30
Maturity 350 350 350
Water productivity 32 32 32
2
(¢/m”)
Harvest index 92 95 95
nan15usuAn GC dae dwsuuuuinaas Canegro model
DW (t/ha) DW (t/ha) DW (t/ha)
:z KKO07-037 . * K95-84 . ? 95-2-213
o 2 50 50
50 40 40
40 30 30
30 ° 2 d 20
20 * *
10 10 10
0 1} H [ H
DAP DAP DAP
NRMSE = 14.3 18.3 NRMSE = 18.9 18.4 NRMSE = 23.6 26.6
RMSE = 5.0 4.8 RMSE = 4.8 3.3 RMSE = 5.9 4.9
Al = 0.990 0.989 Al = 0.989 0.977 Al =0.993 0.989
—— Top dry weight (model) —— Stalk dry weight (model) @ Top dry weight (observe) @ Stalk dry weight (observe)

Figure 8 Genetic coefficient adjustment of 3 varieties of sugarcane for use with the

Canegro model
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wan1sUsuAn GC 998 d1usunuudnaas DNDC
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RMSE 1502 2519 RMSE 1417 1880 RMSE 1954 2175
Al 0.999 0.999 Al 0.999 0.999 Al 0.999 0.999

Figure 9  Genetic coefficient adjustment of 3 varieties of sugarcane for use with the DNDC model
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Figure 10 Genetic coefficient adjustment of 3 varieties of sugarcane for use with the

Aquacrop model
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Yield Gap Analysis of Sugarcane in Nakhon Sawan Province
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Abstract

Sugarcane production in Thailand has the low yield and high variability due to
the various environments and crop managements. The potential of growing area and the
various of managements analysis were done to find the opportunities and guideline for
improving the sugarcane yield in each area in Nakhon Sawan province. This study started
by creating a simulation mapping unit (SMU) from the map of soil, weather station and
sugarcane growing area. After that simulated the potential yield of sugarcane by the
CANEGRO model in DSSAT V4.7 using the SMU which creating before. Genetic coefficient of
sugarcane cultivar KK07-037, K95-84 and 95-2-213 and 30 years of the weather data from
Nakhon Sawan weather station were used. Setting planting date around October to
November. For field experiment, crop cut was done for 7 fields. Yields and crop
managements were collected. Then yield gap analysis was done by comparison between
simulated vyields (attenable yield) and vyields from crop cut (actual yield). Cause of the
variation yields was analyzed using the CANEGRO Model and the observation of crop
management data. The results found that Nakhon Sawan province had 719,993 rai for
growing sugarcane and can produced for 48 SMU. The attainable yield was 32 tons per rai
and the actual yield was 14.71 tons per rai. Yield gap showed 17.29 tons per rai. The main
cause of the yield gap was from the weed management and fertilizer application. Due to
the yield gap showed the high value. Therefore, they will have a high opportunity to
improve their sugarcane yield. The way to improve sugarcane yield in these areas was the
management of the weeds control and apply the enough fertilizer. So, the technology in
weed and fertilizer management is possible to improve sugarcane yield in Nakhon Sawan
province.
Key words : Clone KKO7-037, K95-84 and 95-2-21
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Figure 1 planting sugarcane area at Nakhon Sawan Province
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Figure 2 Diversity of soil series in sugarcane planting areas in Nakhon Sawan province
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Figure 3 Rainfall area in sugarcane planting area of Nakhon Sawan province
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Figure 4 SMU Sugarcane Production of Sugarcane Planting Area in Nakhon Sawan Province
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Table 1 Show SMU planting sugarcane area at Nakhon Sawan Province

a

SMU  Soil series Weather satation Area(rai) % SMU
1 52 Takfa Meteorelogical Station 74,342 39.43
2 46 Nakhon Sawan Agricultural Weather Satation 41,452 21.99
3 29 Chainat Meteorelogical Station 15,563 8.26
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Figure 5 Cumulative percentage of each SMU area
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Figure 6 Sugarcane planting area in Nakhon Sawan province the analysis according of
Pareto principle
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Table 2 Physical Soil of field

1/

BD 4/ 5/ pH 1:1 oM P K
depth (cm.) 3 EC PWP
0-37 1.56 49.42 46.09 6.7 2.02 26 101
37-56 1.07 42.45 37.98 6.2 1.78 - a0
56-100 1.66 46.48 49.97 52 1.26 - 38

1/ . , a 2/ _. . & 3/ s
Bulk Density = ANUNUILLUUIINYBIAY  Field Capacity = AIUYANUIUAUIN ~ Permanent Wilting
Point = AUAUNALAEINLT
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Figure 7 Stalk length of 3 cane varieties at 3, 6, 9 and 12 months

uaulu

50

45
g o —h
@ 35 —
< —

25
&
=20 —
@ 15

10

5

0

& e 9 1y 12 1fau

e KO 7-037 23 36 41
fl—05-2-213 21 a1 ag
K95-84 24 36 43

Figure 8 Number of leaves per trunk of 3 varieties cane at 6, 9
and 12 months
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Figure 9 Number shoots and stalk of 3 varieties cane at 3, 6, 9 and 12 months
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Figure 10 Weight millable stalk of 3 varieties cane at 6, 9 and 12

months
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Figure 11 Weight leaf sheath of 3 varieties cane at 6, 9 and 12 months

&
druiinludn
1400
3 1200
& \
g 1o R
Eia
S 800 .\
S 600
=
= 400 -
)a(_
- 200
0
G by Rty 12 \fau
—e—KK07-037 1030 707 382
——05-2-213 940 581 695
—4—K95-84 1160 703 654

Figure 12 Weight fresh leaf of 3 varieties cane at 6, 9 and 12 months
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Figure 13 Weight millable stalk dry of 3 varieties cane at 6, 9 and 12

months
¥ "
drwdnnulunia
—_ 700
=
& 600
32 500
o
=
3= 400
=1
= 300
2
= 200
=
»;E 100
0
5 1Hau 518U 12 1Hau
—e—KK07-037 590 179 147
——055-2213 565 159 172
——K95-84 635 222 242

Figure 14 Weight leaf sheath dry of 3 varieties cane at 6, 9 and 12

months



- 184 -

¥ Y
wuinluusia
1200
3 1000
e
S 800 ﬁ
Fiad
=
Z 600 \
2 0 \-\
3=
E 200 —ry
w5
0
5188 ER 12 188
——KK07-037 945 281 187
——052213 850 282 188
k95-84 1035 341 192

Figure 15 Weight leaf dry of 3 varieties cane at 6, 9 and 12 months

yhmaAuAgnanEn waresAUszneunananvesdeeluameaey Wedesoy 12
Fou wuin Soeiug KK07-037 fimugnduedogsiian 404 Lwufung aad iy sesasiLg
95-2-213 flauendeds 387  LwuRluns daudesius K95-84 danusndnadudign 301
WwuRng vundusigudnatsdn wuin Sewiius Ko5-84 Hidurgunadndegsiian 3.22
\UALINT S09RBNEBERLS KKO7-037 Sidurigudnansdiade 2.73 wufims diudeeiug 95-2-
213 fidwihgudnansdundetosiign 265 WwuRlung Swuddes wuin doeug KK07-037
Snudidonadegean 13,611 dwiols sesmaundeeiug 95-2-213 fswnuddesiads 11,978 &1
sols dhudeuiug Ko5-84 T uddosadstiosiian 10,189 dwiels nanAndey wui1 Seeriug
KKO7-037 SinarAniadeseligsfian 24.24 fusiels sesasniiug K95-84 fnandsiade 23.89 fusio
15 dudoeniug 95-2-213 Tnandniadetiosiign 23.68 fusiols druenuynnu (CCS) nuideesiug
K95-84 flFnPnuynURAEgeTian 12,09 FTea sesamndoeiug KK07-037 flenummuade10.72
FFi0a daudenus 952-213 Tenuvmuadetioniian 893 #Fiea (Table 3) Fedayadiuiae
thltldmeaoumngniesesiuudassiimsuiuusudiluianssud 1 uag 2 sely

Table 3 Yield element and yield of the test sugarcane

Yield element and yield KKO7-037 95-2-213 K95-84
Stalk length (cm.) 404 387 341
Stalk diameter (cm) 2.73 2.65 3.22
Weight 10 stalk 17.81 19.77 23.45
Number of millable stalk /rai 13,611 11,978 10,189
Sugar yield (ton/rai) 24.24 23.68 23.89

CCS (%) 10.72 8.93 12.09
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Table 4 Basic information of target farmers

Sawan

Coordinates Area Planting
Farmer field Location area Varieties
X Y (rai) .
(rai)
1. Mr.Anan Intral M.4 Sukhsaray 661831 1690645 400 14 Khonkaen 3
Takfa
Nakhon Sawan
2. .Mr.Thawip Srinak M.1 653364 1686898 200 33 Khonkaen 3
Kheachaythong
Takfa
Nakhon Sawan
. Mr.Chamrat M.7 Takfa Takfa 650097 1698391 130 22 Khonkaen 3
Phetthadad Nakhon Sawan
. Mr.Nikhom M.3 Takfa Takfa 661078 1694869 53 23 Khonkaen 3
Nanthawong Nakhon Sawan
. Mr.Suwan Nimsuan  M.8 Sukhsaray 664008 1697864 40 20 Khonkaen 3
Takfa
Nakhon Sawan
. Mrs.Nudaeng M.3 Sukhsaray 662279 1697526 31 31 Khonkaen 3
Netsuwan Takfa
Nakhon Sawan
. Mrs.Saythong M.4 Lamphayon 667923 1697491 15 15 Khonkaen 3
Singkhaw Takfa Nakhon
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Table 5 Sugarcane planting information of target farmers

Planting
Farmer field distance Soil preparation Planting Fertilizing
(m)
1.Mr.Anan Intral 1.65 Cliff 3 Cliff 6 Planting Car Chicken Manure rate 1,000 Kg./rai
One row 18-46-0 rate 50 Kg./rai
16-16-16+21-0-0 rate 50 Kg./rai
2.Mr.Thawip Srinak 1.40 Cliff 3 Cliff 7 Planting Car 16-20-0 rate 40 Kg./rai
One row 15-7-18 rate 1 35 Kg./rai
46-0-0 rate 30 Kg./rai
3.Mr.Chamrat 1.40 Cliff 3 Cliff 7 Planting Car 16-20-0 rate 40 Kg./rai
Phetthadad One row 21-7-18 rate 50 Kg./rai
4.Mr.Nikhom 1.50 Subsoil explosion Planting Car 16-20-0 rate 50 Kg./rai
Nanthawong Cliff 7 2 time One row 15-15-15 rate 50 Kg./rai
5.Mr.Suwan Nimsuan 1.50 Subsoil explosion Planting Car Chicken Manure rate 1 1,000 Kg./rai
2 time One row Chicken pellets rate 40 Kg./rai
6.Mrs.Nudaeng 1.40 Cliff 7 Cliff 3 Planting Car 16-20-0 rate 40 Kg./rai
Netsuwan One row 21-7-18 rate 50 Kg./rai
7.Mrs.Saythong 1.50 Cliff 3 Cliff 7 Planting Car 15-15-15 rate 50 Kg./rai
Singkhaw One row 15-15-15 rate 50 Kg./rai
Table 6 Sugarcane growth at 180 days
Number of
Disease
Farmer field millable stalk Weed Insect %)
(stalk/rai) °
1. Mr.Anan Intral 5,818 Stick grass, Grass ass - -
2. Mr.Thawip Srinak 10,286 Stick grass, Grass ass - -
3. Mr.Chamrat Phetthadad 13,029 Stick grass, Grass ass - -
4. Mr.Nikhom Nanthawong 6,667 Stick grass, Grass ass - -
5. Mr.5uwan Nimsuan 11,840 Stick grass, Grass ass - -
6. MrsNudaeng Netsuwan 8,571 Stick grass, Grass ass - -
7. Mrs.Saythong Singkhaw 8,000 Stick grass, Grass ass - -
Average 9,173 - - -
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Table 7 Sugarcane growth at 240 days

Number of .
Disease
Farmer field millable stalk Weed Insect (%)
(o]
(stalk/rai)

1. Mr.Anan Intral 5818 Grass ass . }
2. Mr.Thawip Srinak 10.286 Grass ass _ )
3. Mr.Chamrat Phetthadad 11.943 Grass ass . }
4. Mr.Nikhom Nanthawong 5333 Grass ass R ;
5. Mr.Suwan Nimsuan 9867 Grass ass ~ B
6. . Mrs.Nudaeng Netsuwan 6.857 Grass ass B )
7. Mrs.Saythong Singkhaw 6,400 Grass ass . -

Average 8,072 - - -
Table 8 Sugarcane growth at 300 days

. Number of millable Disease
Farmer field . Weed Insect
stalk (stalk/rai) (%)

1. Mr.Anan Intral 5520 Grass ass _ _
2. Mr.Thawip Srinak 10.360 Grass ass ~ ~
3. Mr.Chamrat Phetthadad 10.747 Grass ass B B
4. Mr.Nikhom Nanthawong 4.640 Grass ass ~ B
5. Mr.Suwan Nimsuan 9.920 Grass ass B B
6. . Mrs.Nudaeng Netsuwan 5620 Grass ass ) _
7. Mrs.Saythong Singkhaw 6,273 Grass ass - -

Average 7,583
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Figure 16 Number of millable stalk sugarcane at 180 240 and 300 day
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Figure 17 Stalk length (cm.) sugarcane at 180 240 and 300 day
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Figure 18 Stalk diameter (cm) sugarcane at 180 240 and 300 day

Table 9 Yield element and yield of the sugarcane farmer field

Farmer field millable Stalk diameter Stalk length yield
stalk/rai (cm) (cm (ton/rai)

1. Mr.Anan Intral 5,520 2.89 289 11.50
2. Mr.Thawip Srinak 10,360 2.93 285 13.90
3. Mr.Chamrat Phetthadad 10,747 281 361 23.90
4. Mr.Nikhom Nanthawong 4,640 282 235 5.10
5. Mr.Suwan Nimsuan 9,920 3.04 358 22.20
6. . Mrs.Nudaeng Netsuwan 5620 297 348 12.30
7. Mrs.Saythong Singkhaw 6,273 3.00 354 14.10
Average 7,583 292 319 14.71

MNThATIERTeIIvemandn  Yield gap, YG sewinswandniinasezle
Attainable yield; ATY funandsfinunsnshéiade Actual yield; ACY wudn ATY fidnade
windy 32 fusels uaz ACY fAeds 1471 fusels leefidn YG  wirfu 17.29 dusiels
Figure 20 1099101 YG fidnAeudnags Ssiilenagsefiasonsedunandnuoanuasnslsifinidy
19 a1mgue9n15:AnYeei19eIHandntina1nn1sIan1sTiY wazn1sdanisdey ety
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Analysis of Water Footprint for Sugarcane Production under

Irrigation condition
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Abstract

Sugarcane production need the water for producing sugarcane yield. Recently,
effect of climate change and increasing of planting area cause to increasing of water used
for sugarcane production. So, water management needs to be optimized. This study had
analyzed the water footprint of sugarcane to assess the water footprint of sugarcane
production under irrigation condition. The experiments were conducted at 6 locations,
including Nakhon Sawan Field Crops Research Center, Khon Kaen Field Crops Research
Center, Loei Horticulture Research Center, Mukdahan Agricultural Research and
development Center, Kanchanaburi Agricultural Research and development Center and
Prachinburi Agricultural Research and development Center. Sugarcane was planted using 3
cultivars- 95-2-213 or KK07-050, K95-84 and KKO07-037 and 3 planting dates. Applied water
24 mm every 2 weeks by springer. Weather data, water for irrigation and yield of sugarcane
were collected. The results showed that the water footprint had many different values.
The average of the water footprint was 93.6 m’/t. The minimum value was 35.2 m /t for
sugarcane cultivar KKO7-037 with planting date 1 at Nakhon Sawan Field Crops Research
Center. The maximurn value was 243.9 m’/t for cultivar K95-84 with planting date 2 at
Prachinburi  Agricultural Research and Development Center. This result indicated that
irrigated will increase the sugarcane yield but not equal, depending on cultivar planting
date and location. Therefore, proper watering in each cultivar and environment will result
in efficient water utilization and reduced cost of sugarcane production.

Key words : Water footprint Sugarcane
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Figure 1 Average yield and standard deviation of provincial sugarcane yield The

product storage during the production year 2016/17
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Figure 2 Rainfall, average soil moisture content and useful and standard deviation

of provinces Grown in the production season 2016/17
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Figure 3 Irrigation amount and standard deviation of provinces Grown in the

production season 2016/17
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Figure 4 The average value of the water footprint and the provincial standard
deviation Grown in the production season 2016 / 17-2517 / 18
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Figure 5 The relationship of the water footprint value to sugarcane yield
(a) and the green water (b) value and the blue water (c) value
that is grown for irrigation in 2016/2017
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Figure 6 The relationship of blue water and sugarcane yields for irrigation in
2016/2017
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