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Abstract

Study on physiological traits for screening drought tolerance of inbred lines and hybrid
maize was carried out during the dry season of 2011-2015, 18 hybrids and 65 inbred lines were
evaluated in separate trials under well watered (WW) and water stress (WS) conditions at
Nakhon Sawan Field Crops Research Center. A randomize complete block design was used with
four replications. Individual plot consisted of four rows of five meters long with a row spacing of
75 cm. and 20 cm. between plants. Observation on grain yield components, some agronomic
traits and physiological traits. Comparison of grain yield and some agronomic traits across 2
conditions showed that eight inbred lines namely [Neid52016-2 x Neid52026]-F2-B-B-B-4-2-B-B-B,
[(KS23(S)C2-190-1-2-1-BBBB x PIONEER3006-4-1-3-1-BBB)-103-2-BBBBB x Nei452008]-F2-B-B-B-3-1-B-B-
B, CTS011074/P31CA4S5B-38-#-#-2-B-B-B-B/CML421-B-B-B-B-B, Neid62013, Neid62014, Nei542013,
Nei532005 and Tak Fa 1 produced high yield and drought tolerance, three hybrids namely
NSX052014, NSX112017 and NSX111044 produced high yield and drought tolerance for hybrid
maize. Correlation analysis under water stress conditions showed that grain yield correlated
positively with the number of ear per plant, 100 kernel weight, ear width, ear length, stomatal
conductance, chlorophyll content and normalized difference vegetative index but correlated
negatively with anthesis silking interval, leaf senescence, leaf rolling and leaf temperature. It
indicated that yield potential correlated with physiological traits. Variety selection for high yield
and drought tolerance, the traits for variety selection were an increased the number of ear per
plant, 100 kernel weight, ear width, ear length, stomatal conductance, chlorophyll content and
normalized difference vegetative index and decreased anthesis silking interval, leaf senescence,
leaf rolling and leaf temperature available. Furthermore, less yield loss percentage and drought

tolerance index more than one were used for variety selection also.
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1) Tuiindeyadnuuen1anManunskazosAusenouNandn tawn

- Afeseiay USunanieu uarTufoRns

- 21g3usenluy 50% (day to silking, Silk) 21 Jusenaenday 50% (day to tasseling, Tass)

- Painesemineengfueenluuiariueannandig (anthesis silking interval, ASI)

- AN (plant height, Pt Ht) Auasin (ear height, Ear Ht)

- InulnAeAu (ear per plant, EPP)

- Anuneln (ear width, EW) aueailn (ear length, EL)

- i 100 wEafirudy 15 Wesiiud (100 kernel weight, HKW)

- anuRuasAuien (moisture content, Moist)

- WANAR (grain yield, GY) LazoinUsznauNanan

- pzuuunsiuveslu (leaf rolling, LR) Tiazuwuu 1-5 Ty 1=luun@ 5=luvietiuaaigluney

- azuuunsuvedly (leaf senescence, LS) Wiazuuu 1-10 Tay 1=Tuunf 10=Tuiteasiadu

- Awsennan1sneaedlglusunsy MSTAT-C

- gviinulad (drought index, DI)

HAKARYRTUS U NN Handnaden1snaasluanmbihadiaue

Dl = X

HanAnvasiugluanwliinaiaue HanAnRAsNIAaRsluanNIALY

- wWoesWudnsgaydenandn (vield loss)

HanAnvesiugluan wlihadnate - nandavesiugluanimyini

yield loss = X 100

Handnvasiugluan wliiaiiae
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- Qm‘mgfﬂ,‘u (leaf temperature, LT) Salneldip3osiio Infrared Thermometer
- m5Yadaunlu (stomatal conductance, SC) Salaeldinsosilo Leaf Porometer
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[

wanAndauusneiuegteitod ey (P<0.05) ogflutag 410994 Alanfu/ls S mlnadesdnfaewus
w4 aneuslinanangenimandnndonisneaes (742 Alanfu/ls) egredlididdn (P<0.05) léur ane
W ‘L!S: [(KS23(S)C2-285-2-1-1-1 x Nei9202)-178-3-1-1-BB x Neid52026]-F2-B-B-B-4-2-B-B-B, [(KS23(S)C2-
285-2-1-1-1 x Nei9202)-178-3-1-1-BB x Neid52026]-F2-B-B-B-3-1-B-B-B, [Neid52016-2 x Neid52026]-F2-
B-B-B-4-2-BBB L & ¥ [(KS23(S)C2-190-1-2-1-BBBB x PIONEER3006-4-1-3-1-BBB)-103-2-BBBBB x
Neid52008]-F2-8-B-B-3-1-8-8-B Tinandn 994 987 938 uaz 869 Alaniu/ls Anlusevar 34 33 26 uag
17 pudsu dnmanaiiiuszevesniny nandnimuuanssiuegeiitedie (P<0.05) ag/luge 1-206
Alansu/ls fdmlnadosdaiaeiuiui 2 aeius Iiandngandwandaadonimeans (73 Alansu/ld)

[

ag1ailteddny (P<0.05) laun aneiug [Neid52016-2 x Neid52026]-F2-B-B-B-4-2-B-8-B uag [(KS23(S)C2-
190-1-2-1-BBBB x PIONEER3006-4-1-3-1-BBB)-103-2-BBBBB x Neid52008]-F2-B-B-B-3-1-B-B-B Tvnanan
206 uaz 146 Alandu/ls Andutesay 182 uay 101 WielUSo U oUSNYULHAREATS 2 NN WUT

Wesidudnsaadenananegluga 78-100 wWesidus Aviinuudsegluga 0.01-2.21 (Table 1)

Table 1 Mean grain yield (kg/rai), yield loss (%) and drought index (DI) of inbred line under
well watered (WW) and water stress (WS) at NSFCRC during dry season, 2011

Grain yield (kg/rai) ¥ Yield loss
Pedigree DI
WW WS Mean (%)
[Neid52016-2 x Neid52026]-F2-B-B-B-4-2-B-B-B 938 206 572 78 2.21

[(KS23(S)C2-190-1-2-1-BBBB x PIONEER3006-4-1-3-1- 869 146 508 83 1.70




BBB)-103-2-BBBBB x Neid52008]-F2 -B-B-B-3-1-B-B-B

[(KS23(S)C2-190-1-2-1-BBBB x PIONEER3006-4-1-3-1- 810 129 470 84 1.61
BBB)-103-2-BBBBB x Neid452008]-F2-B-B-B-4-3-B-B-B
[(KS23(S)C2-190-1-2-1-BBBB x PIONEER3006-4-1-3-1- 715 78 397 89 1.11
BBB)-40-3-BBBBB x Neid52008]-F2-B-B-B-7-3-B-B-B
Nei462013 523 77 300 85 1.49
[(KS23(S)C2-285-2-1-1-1 x Nei9202)-178-3-1-1-BB x 987 72 530 93 0.74
Neid52026]-F2-B-B-B-3-1-B-B-B
[(KS23(S)C2-285-2-1-1-1 x Nei9202)-178-3-1-1-BB x 994 56 525 94 0.57
Neid52026]-F2-B-B-B-4-2-B-B-B
Tak Fal 651 52 351 92 0.80
Neid52006 830 aa 437 95 0.53
Neid52009 661 13 337 98 0.21
Tak Fa 2 410 7 208 98 0.17
Tak Fa 3 515 1 258 100 0.01
Mean 742 73 408 91 0.93
CV (%) 1153 5226 - - -
LSD (0.05) 123 55 - - -
v

grain yield at 15 % moisture content

dlodmesianduuseans anduwus (correlation coefficient, r) SEWINNANEANUSNWULNY
aasiveluanmninlussezoeniny wuin narandinnuduiusIsUInAUSLndedy (r=0.851*%)
dmedn 100 wén (r=0.136) Aameln (r=0.667%) A1wun3nailin (r=0.538) AmnuwdudiFeqvedludia
(r=0.514) wazAviNynssas (r=0.544) uadlaudunusnisauiudiinesenieeyueenluunag fusen

L4

ABNEIL (r=-0.485) ALLUUNITLAVBILU (r=-0.265) WarATLULNTHIUYRdly (r=-0.451) (Table 2)

Y

Table 2 Correlation coefficient (r) between grain yield and physiological traits of inbred lines
under water stress (WS) at NSWFCRC during dry season, 2011

ASI EPP HKW EL EW CcC NDVI LS LR GY
ASI 1




EPP -0.660* 1

HKW -0.353 0.381 1

EL -0.652*  0.858**  0.700% 1

EW -0.654*  0.765**  0.763**  0.967** 1

CcC -0.454 0.448 0.223 0.529 0.545 1

NDVI -0.257 0.500 0.241 0.469 0.382 -0.018 1

LS 0.815**  -0.466 -0.368  -0.601* -0.642* -0.584* -0.145 1

LR 0.673* -0.655* -0.070  -0.462  -0.357  0.026 -0.647*  0.462 1

GY -0.485  0.851**  0.136 0.667* 0.538 0.514 0.544 -0.265 -0.451 1
* Significant at the 5 % level ** Significant at the 1 % level
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[V

fusgediedfey (P<0.05) aglugas 290-1,000 Alansu/ls Fdnlwadesdntaeiugus 5 areiug

o

[

NaNARgININaNAAaden1Taans (742 Alan3u/ls) edreiidaddey (P<0.05) Idun anestug
[(KS23(S)C2-285-2-1-1-1 x Nei9202)-178-3-1-1-BB x Neid52026]-F2-B-B-B-3-1-B-B-B-B, [(KS23(S)C2-285-2-
1-1-1 x Nei9202)-178-3-1-1-BB x Neid52026]-F2-B-B-B-4-2-B-B-B-B, [Neid52016-2 x Neid52026]-F2-B-B-B-
4-2-B-B-B-B, Neid52006 W a g [(KS23(S)C2-190-1-2-1-BBBB x PIONEER3006-4-1-3-1-BBB)-103-2-BBBBB x
Neid52008]-F2-B-B-8-3-1-B-8-8-8 lvikanan 1,000 943 930 907 uay 875 Alansu/ls Anduiesas 35
27 25 22 uay 18 Audy danmaannluszeveenluy nandnilaauwansnetusdadTodfey
(P<0.05) agflutine 2-288 Alan¥u/l3 Hifteadnilnaidesderianewusui [Neid52016-2 x Neid52026]-F2-
B-B-B-4-2-B-8-8-8 Iifnandngenimananiodsnisnaass (161 Alansu/l3) eehsilduddry (P<0.05) An
HuFevay 79 owFouiisudnumsnanania 2 anin wuin wWeddudnmsgapdenandnegluras 69-99

Wesigus dviinunaeglugig 0.03-1.43 (Table 3)

Table 3 Mean grain yield (kg/rai), yield loss (%) and drought index (DI) of inbred line under

well watered (WW) and water stress (WS) at NSFCRC during dry season, 2012
Grain yield (kg/rai) Yield loss

Pedigree DI
WW WS Mean (%)

[Neid52016-2 x Neid52026]-F2-B-B-B-4-2-B-B-B-B 930 288 609 69 1.43
[(KS23(S)C2-285-2-1-1-1 x Nei9202)-178-3-1-1-BB x 1000 274 637 73 1.26
Neid52026]-F2-B-B-B-3-1-B-B-B-B

[(KS23(S)C2-190-1-2-1-BBBB x PIONEER3006-4-1-3-1- 875 228 552 74 1.20
BBB)-103-2-BBBBB x Neid452008]-F2-B-B-B-3-1-B-B-B-B

[(KS23(S)C2-190-1-2-1-BBBB x PIONEER3006-4-1-3-1- 727 210 469 71 1.33

BBB)-103-2-BBBBB x Neid52008]-F2-B-B-B-4-3-B-B-B-B
Neid62013 702 189 446 73 1.24



Grain yield (kg/rai)¥ Yield loss

Pedigree DI
Ww S Mean (%)

[(KS23(S)C2-285-2-1-1-1 x Nei9202)-178-3-1-1-BB x 943 185 564 80 0.91
Neid52026]-F2-B-B-B-4-2-B-B-B-B
Neid52006 907 169 538 81 0.86
Neid52009 687 166 426 76 1.11
[(KS23(S)C2-190-1-2-1-BBBB x PIONEER3006-4-1-3-1- 789 109 449 86 0.64
BBB)-40-3-BBBBB x Neid52008]-F2-B-B-B-7-3-B-B-B-B
Tak Fa 1 602 96 349 84 0.73
Tak Fa 3 451 17 234 96 0.17
Tak Fa 2 290 2 146 99 0.03
Mean 742 161 452 80 0.91
CV (%) 9.23 50.08 - - -
LSD (0.05) 99 116 - - -

¥ grain yield at 15 % moisture content

dlodimsnzvianduussansandumiug (correlation coefficient, r) 55W3NINaNARTUSN BAIZN
a3sineluanmniilusseveonly WUl narandeuduiugnIsuInAusuILiinde (1=0.932%%)
drmiTn 100 1w (r=0.213) A21ue12in (=0.717%) Ar1uniaeiln (r=0.662%) n15UaaUnTy
(r=0.727**) Anududidgdvealufia (r=0.643%) uavauiisnssa (r=0.592%) uadmudunusnisauiu
PravesenineyTueenlnuuayiusenaenig (r=-0.728*) aauniilu (r=-0.779"*) AzUUUNITUAVEA

TU (r=-0.593%) wazAzLUUNITIIUYBILU (r=-0.786**) (Table 4)

Table 4 Correlation coefficient (r) between grain yield and physiological traits of inbred lines

under water stress (WS) at NSWFCRC during dry season, 2012

ASI EPP HKW EL EW LT SC CcC NDVI LR LS GY
ASI 1
EPP -0.730%* 1
HKW -0.546  0.142 1
EL -0.582* 0.707*  0.498 1
EW -0.771*%* 0.705*  0.688* 0.873** 1
LT 0.669* -0.808** -0.041 -0.546 -0.591* 1
SC -0.550 0.568* 0.024  0.255 0.305 -0.782** 1
CcC -0.866** 0.617* 0.755** 0.770** 0.883** -0.440 0.313 1
NDVI -0.596*  0.606* 0.771** 0.772** 0.840** -0.278 0.090 0.767** 1
LR 0.746** -0.826** -0.136 -0.712** -0.742** 0.801** -0.543 -0.609* -0.465 1
LS 0.794** -0.579* -0.276 -0.436 -0.654* 0.610% -0.530 -0.673* -0.315 0.745** 1

GY -0.728** 0.932**  0.213  0.717** 0.662* -0.779** 0.727** 0.643* 0.592* -0.786** -0.593* 1




* Significant at the 5 % level ** Significant at the 1 % level

U 2556 41alwaidesdndangiugun 30 anefiug wudn luanwlidiadiaue nandaiininy

s

wansinefiueg iyt (P<0.05) agluyae 95-541 Alansu/ls dTalwaldesdnlaneiugun 6 anenug

ol

o

TWnandngsninandnindonisnaass (267 Alandu/ls) edrsildodfy (P<0.05) 1dud anewus
Neid62013 Nei502012 Neid62014 Neid11010 Tak Fa 1 waz Nei502015 Tinandn 541 519 447 425

o

[ o

418 way 412 Atansu/ls Asdusesar 103 95 67 59 56 way 54 uaeu @anmwinunlussezaanlng

Y [

wandndiauuansafusgaiifud iy (P<0.05) aglutas 0-190 Alantu/ls fd1Tnadssdnfanoriug
Wit 4 aneiug Ionandnganitsandmadenisvaass (42 Alansu/ls) ednafideddey (P<0.05) leun ane
g Nei502010, Neid62013, Neid62014 uag Nei502009 Tinandn 190 183 123 uaz 117 Alansu/ls
naddu Andudosay 353 336 194 way 178 mudy eiSeufisudnuusnanani 2 an1w nun

Wesduinisgaydenandnoglugas 47-100 Wesidud sudnuudseglurig 0-3.34 (Table 5)

Table 5 Mean grain yield (kg/rai), yield loss (%) and drought index (DI) of inbred line under

well watered (WW) and water stress (WS) at NSFCRC during dry season, 2013
Grain yield (kg/rai) Yield loss

Pedigree DI
WW WS Mean (%)
Nei502010 362 190 276 a7 3.34
Neid62013 541 183 362 66 2.15
Neid62014 aa7 123 285 72 1.75
Nei502009 304 117 210 62 244
Nei502012 519 99 309 81 1.21
Nei502015 412 86 249 79 1.33
Nei502028 246 85 166 65 2.20
Neid52009 320 a4 182 86 0.87
Neid11009 320 39 179 88 0.77
Neid11005 163 33 98 80 1.28
Neid11013 247 33 140 87 0.85
Neid11010 425 32 229 92 0.48
Tak Fa 1 418 30 224 93 0.45
Tak Fa 3 220 28 124 87 0.81
Neid11003 369 23 196 94 0.40
Neid11020 247 19 133 92 0.50
Neid11032 187 18 102 91 0.60
Neid11012 118 11 64 91 0.56

Neid11014 105 10 57 91 0.60
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Grain yield (kg/rai) Yield loss

Pedigree DI
wWw S Mean (%)

Neid11007 185 8 96 96 0.27
Nei502027 118 8 63 93 0.44
Nei502007 293 7 150 98 0.15
Nei502011 130 7 69 94 0.35
Nei502017 190 6 98 97 0.20
Nei502021 241 5 123 98 0.13
Nakhon Sawan 1 209 5 107 98 0.14
Neid11004 194 a4 99 98 0.12
Neid11016 271 0 135 100 0
Nakhon Sawan 2 95 0 ar 100 0
Tak Fa 2 106 0 53 100 0
Mean 267 a2 154 87 0.81
CV (%) 28.32  117.28 - - -
LSD (0.05) 106 69 - - -

Y grain yield at 15 % moisture content

o

dloTinszvianduuszansanduus (correlation coefficient, r) S¥MININANAARUSNYAUENY
a3ineluanmaninlussozoonluy wuin wandeiinnuduiusmeuindusiuuiindedu (r=0.876)
¥mifn 100 wie (r=0.275) Arueiln (=0.337) Aauniaeiln (r=0.394%) Aududideavesluile
(r=0.710%) uazAwdfianssad (r=0.464**) umilmuduiusniauiuyminse ey fusaninuuagiu

gaNABNGIE (r=-0.653**) AzluumsuAvatly (r=-0.628"*) uazaruuun1stiuvady (r=-0.340) (Table 6)

Table 6  Correlation coefficient (r) between grain yield and physiological traits of inbred lines

under water stress (WS) at NSWFCRC during dry season, 2013

ASI EPP HKW EL EW cC NDVI LR LS GY
ASI 1
EPP -0.780** 1
HKW -0.011 0.240 1
EL -0.291  0.460*  0.569** 1
EW -0.337  0.524**  0.567**  0.925** 1
CcC -0.234  0.592**  0.396*  0.377*  0.406* 1
NDVI -0.298  0.441*  0.476* 0.467** 0.561** 0.476** 1
LR 0.030 -0.339  -0.567** -0.499** -0.528** -0.461* -0.720%** 1
LS 0.250  -0.597** -0.574** -0.550** -0.612** -0.667** -0.822** 0.819** 1
GY -0.653** 0.876**  0.275 0.337 0.394*  0.710** 0.464**  -0.340 -0.628** 1

* Significant at the 5 % level ** Significant at the 1 % level
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U 2557 4nalnadesdndaneiiugun 16 atewug wudt luanmlmnhadaue nandaiaau
waneinsfiueg1elideddny (P<0.05) agluyae 184-643 Alansu/ls ddalnadesdnlanaiusun 3 ady

s

fiug linandnganitwandniadonismaass (384 Alan3u/ls) egradidedfny (P<0.05) leud anesiug
CTS013060/(AMATLCOHS167-1-1-1-2F/R)-BBBBB/Neid02004-B-B-B-B-B, Tak Fa 1 i & ¢ P390AmM/CMLC4
F230-8-2-1-2-3-8-B-B-B-B-8 Tvinaniin 643 643 uax 483 Alaniu/ls Anduiesas 67 67 way 26
iy anmainluszeveaniv nandndeuuandistusgnadifoddny (P<0.05) aglurag 9-270
Alansu/ls fiftestmlnadosdrianeiugudl CTS011074/P31CAS5B-38-#-#-2-B-B-B-B/CMLA21-B-B-B-B-
B uaz Tak Fa 1 Wnandngsnimandniadonisnnass (103 Alan3u/ls) edradidedey (P<0.05) 1%
wawdn 270 uay 266 Alaniu/ls Aadufosas 162 wag 119 WewFeuileudnumenandan 2 anw

WU wWesWudnsaadenanineglutig 41-97 wWesidud dyivuudsegluyig 0.11-2.21 (Table 7)

Table 7 Mean grain yield (kg/rai), yield loss (%) and drought index (DI) of inbred line under
well watered (WW) and water stress (WS) at NSFCRC during dry season, 2014
Grain yield (kg/rai)”  Yield loss

Pedigree
WW WS Mean (%)

CTS011074/P31CAS5B-38-#-#-2-B-B-B-B/CML421-B-B-B-B-B 456 270 363 a1 221
Tak Fa 1 643 226 435 65 1.31
DTPYC9-F46-3-9-1-2-B-B-B-B-B-B 423 166 295 61 1.46
CML425/P31C4S5B-6-#-#-BB-B-B-B-B-B-B-B 397 136 266 66 1.27
CTS011106/SW92145-2P9S2-##-4-BBB/SW92145-2EV-7-3- 226 133 180 a1 2.20
BBBB-B-B-B-B-B
CA00106/EY-DMR-G-C5-52-B-B-2-1-B-B-B-B-B-B-B-B-B 245 132 188 a6 2.00
CML429/EY-DMR-G-C5-52-B-B-3-1-B-B-B-B-B-B-B-B-B 415 122 269 71 1.10
CTS011008/EY-DMR-G-C5-52-B-B-3-1-B-B-B-B/ P31C4S5B- 275 101 188 63 1.37
38-#-#-2-B-B-B-B-B-B-B-B-B
EY-DMR-G-C5-52-B-B-3-1-B-B-B-B-B-B-B-B-B 252 92 172 63 1.36
CTS011072/P31CAS5B-38-#-#-2-B-B-B-B/P31DMR-88-3#- 184 55 119 70 1.11
B*14-B-B-B-B-B
MIRTC5AMF40-1-2-3-2-2-1-B-B-B-B-B-B 312 50 181 84 0.59
P390Am/CMLCAF230-B-2-1-2-3-B-B-B-B-B-B 483 48 265 90 0.37
CTS013060/(AMATLCOHS167-1-1-1-2F/R)- 643 46 344 93 0.26
BBBBB/Nei402004-B-B-B-B-B
Pop.147-137-1-B-B-B-B-B-B-B-B-B 463 33 248 93 0.26
Pop.147-F2#136-4-1-B-1-B-B-B-B-B-B-B-B 400 29 214 93 0.27

CTS011034/Pop.147-F2#105-2-1-B-1-B-B/SW92145-2P9S2- 332 9 171 971 0.11



12

Grain yield (kg/rai)¥  Yield loss
Pedigree DI
WW WS Mean (%)

##-4-BBB-B-B-B-B-B

Mean 384 103 244 71 1.08
CV (%) 15.04 44.63 - - -
LSD (0.05) 82 65 - - -

¥ grain yield at 15 % moisture content

dlodneiandulssansandusiug (correlation coefficient, r) SEWineHARARRUSNBAIZN
aasinenluanimunilussezesnlny wui nandniinuduiugnisuinfusuauiindedu (r=0.833)
dmiin 100 wée (=0.409) MsUaaUnly (=0.251) ArmdaEidevesluiia (1=0.767*) uaysadifie
W30 (r=0.562%) usidlauduiusnsauiudiminesenineiyiusenlnuwag Jusanaenday (r=-0.571%)

gaumaiily (r=-0.542) Azuuumsunvastly (r=-0.616*) uagaziuunsiiuvesly (r=-0.738**) (Table 8)

Table 8  Correlation coefficient (r) between grain yield and physiological traits of inbred lines

under water stress (WS) at NSWFCRC during dry season, 2014

ASI EPP HKW LT SC CcC NDVI LR LS GY
ASI 1
EPP -0.676™* 1
HKW -0.022 0.200 1
LT 0.544*  -0.624**  -0.177 1
SC 0.115 0.183 0.391 0.020 1
CcC -0.554*  0.820**  0.275 -0.722** 0.019 1
NDVI -0.501*  0.665** -0.019 -0.664** 0.196  0.551* 1
LR 0.478 -0.806** -0.160  0.546* -0.178 -0.576* -0.769** 1
LS 0.429 -0.794** -0.083 0.601* -0.301 -0.593* -0.842** 0.906** 1
GY -0.571*  0.833**  0.409  -0.542* 0.251 0.767** 0.562* -0.738** -0.616* 1
* Significant at the 5 % level ** Significant at the 1 % level

U 2558 ot 1 Snlnadesdnignuauengen 10 wus wud luanwliiaiiawe wondnd
Auwanseiueg1eilitdudAty (P<0.05) aglutig 1,505-1,849 Alansu/ls ﬁﬁé’hﬂwmtﬁmﬁm’iqﬂmammq
13 4 Wug nanangindniugnsiaaeuuasalssa 3 (1,557 Alansu/ls) egrditdeddny (P<0.05) loun
ﬁuﬁ: NSX052014 CP888New NSX112017 way NSX042022 lvinanda 1,849 1,843 1,699 wag 1,686

Alansu/ls suasu Asdudasay 19 18 9 wag 8 MuaIsU annvintnluszezeanivy Nananinny

o w

wand1efiuegaliteddey (P<0.05) agludae 388-776 Alanfu/ls fifleedilnalfesdnignuay

! v 6 (3 v

NSX112017 Tinandnaeniniudnsiadeuunsalssa 3 (551 Alansu/ls) egradideddey (P<0.05) Andu

Y 9
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Sovaz 41 WewSpuifisudnuuzrandni 2 @01 wuin Wesidudnisgadenananaglugag 564-78

Wesiud fviinunaseglugig 0.69-1.43 (Table 9)

Table 9 Mean grain yield (kg/rai), yield loss (%) and drought index (DI) of late hybrid maize
under well watered (WW) and water stress (WS) at NSFCRC during dry season, 2015
Grain yield (kg/rai) Yield loss

Pedigree DI
Ww WS Mean (%)

NSX112017 1699 776 1238 54 1.43
NSX052014 1849 689 1269 63 1.17
NSX102003 1588 601 1094 62 1.18
NSX102005 1659 531 1095 68 1.00
NSX042007 1505 a97 1001 67 1.03
NSX042022 1686 448 1067 73 0.83
NSX112014 1538 406 972 74 0.83
NSX112013 1655 388 1021 7 0.73
CP888New 1843 407 1125 78 0.69
NS3 (Check) 1557 551 1054 65 1.11
Mean 1658 529 1094 68 1.00
CV (%) 4.66 20.15 - - -
LSD (0.05) 112 155 - - -

¥ grain yield at 15 % moisture content

dlotinsenandulseansanduiiug (correlation coefficient, r) S¥M3sHaNARTUSNYALNY
a3sineluanmniilusseveonly WUl narandeuduiugnisuanfusiuauiinded (r=0.864*%)
ANE12EA (r=0.204) A3uNI19HA (r=0.574) n1sUamTauanlyu (r=0.909**) AUl udLde2989lU
(r=0.859*) wagdutNynssas (r=0.647%) waliauduniusnisauiudiiesenieyiuseninuuag iu
panAandy (r=-0.590) dwiin 100 1A (r=-0.195) AzuuuN1sTuYedly (r=-0.282) ATUULNITUAvEY

Tu (r=-0.364) uargaumilly (r=-0.539) (Table 10)

Table 10  Correlation coefficient (r) between grain yield and physiological traits of late hybrid
maize under water stress (WS) at NSWFCRC during dry season, 2015
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ASI EPP HKW EL EW LT SC CcC NDVI LR LS GY
ASI 1
EPP -0.543 1
HKW -0.004  -0.197 1
EL -0.020 0.383 -0.811* 1
EW -0.489  0.387 0.365 -0.419 1
LT 0.452 -0.530 0.074 0.068  -0.159 1
SC -0.523 0.717* 0.085 -0.025 0554 -0.623 1
CcC -0.774** 0.733* -0.020 -0.008 0.782** -0.597 0.808** 1
NDVI -0.739*  0.236 0.272 -0.648* 0.749* -0.257 0.308 0.774** 1
LR -0.091  0.093 0.024 0417 -0.295 0353 -0.361 -0.244 -0.364 1
LS 0560 -0.230 -0.229 0336 -0.605 0563 -0473 -0.713* -0.661* 0.440 1
GY -0.590 0.864** -0.195 0.204 0574 -0.539 0.909** 0.859** 0.647* -0.282 -0.364 1
* Significant at the 5 % level ** Significant at the 1 % level

= v

Ya# 2 Trlnadesdnignranegdy 10 wug wudn luaniwnisliadiate Handnininy

v
o w a v ¢

wand19iueg1elitedfny (P<0.05) agluvas 1,188-1,527 Alansu/ls ffiwsdnilnaidesdnignua

Y

[

NSX052014 THHaNANZINIINUTNTIFEDUUATAITIA 3 (1,409 Alansu/ls) agrefidedfny (P<0.05) An

Y 9 o

[

Hufovay 8 (Table 11) anmuninluszezeenlny nandndAnuLanaNTusg1eltud1Any (P<0.05)
ogflutng 290-741 Alan3u/ls Difieadlnadesdnignuan NSX111044 Tinandngsniniugnsaaey
UATAISIA 3 (460 Alan3u/ls) sgnefitudday (P<0.05) Anduderar 61 Wewivuifloudnumusnanan
i1 2 ann wud Wedidudnsgapdenandnoglutag 43-76 wWeddud warduiinuudsoglutag 0.60-

1.44 (Table 11)

Table 11 Mean grain yield (kg/rai), yield loss (%) and drought index (DI) of early hybrid maize

under well watered (WW) and water stress (WS) at NSFCRC during dry season, 2015
Grain yield (kg/rai) Yield loss

Pedigree DI
WW WS Mean (%)
NSX111044 1303 741 1022 43 1.44
NSX111014 1390 693 1041 50 1.27
NSX111011 1342 627 985 53 1.19
NSX111009 1280 607 943 53 1.20
NSX111005 1350 511 930 62 0.96
NSX052014 1527 511 1019 67 0.85
NSX111021 1331 434 882 67 0.83
NSX111058 1188 386 787 67 0.83
NSX111053 1227 290 758 76 0.60

NS3(Check) 1409 460 934 67 0.83
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Grain yield (kg/rai)¥ Yield loss

Pedigree DI
Ww S Mean (%)
Mean 1335 526 930 61 1.00
CV (%) 4.36 32.73 - - -
LSD (0.05) 85 250 - - -

Y grain yield at 15 % moisture content

dlodimsesianduuseansandusius (correlation coefficient, 1) SEWIINANAARUSAWAILNIS
a3smeluanmuntilusyoveenl wui wardaiiaudusiudnsuinfusiuiuiindedu (=0.785%%)
dhuedn 100 W (=0.057) Ameailn (r=0.312) Aundnsiin (r=0.554) nMsaiatanlu (=0.821%%)
AudREIvely (r=0.727%) gaumngillu (r=0.338) uavaviiiynssa (r=0.421) upliAuduiusnig
aviuyImiesenineyiuseninuuaziusannendig (r=-0.450) Avuuun1situvedlu (r=-0.522) uag

ATLUUNITWNVRILU (r=-0.281) (Table 12)

Table 12 Correlation coefficient (r) between grain yield and physiological traits of early hybrid
maize under water stress (WS) at NSWFCRC during dry season, 2015

ASI EPP HKW EL EW LT SC CcC NDVI LR LS GY
ASI 1
EPP -0.528 1
HKW 0.104  -0.101 1
EL -0.037  0.208 0.117 1
EW 0.336 0.272 0.578 0.274 1
LT -0.368  0.527 0411  -0.089  0.296 1
SC -0.424 0.633* 0.032 0.053 0493 0.215 1
CcC -0.603 0494  -0.219 -0.169 0.024 0.095 0.618 1
NDVI -0.211 0443 0359 -0.142 0.135  0.157  0.159  0.383 1
LR 0.078 -0375 0226 0243 -0.262 0256 -0.730* -0.588 -0.438 1
LS 0.296 -0.281 0.531 0333  0.191 0.202 -0.556 -0.589 0.123  0.637* 1
GY -0.450 0.785**  0.057 0.312 0.554  0.338 0.821** 0.727* 0421 0522 -0.281 1
* Significant at the 5 % level ** Significant at the 1 % level

N 14 v 6 [ 14

YA 3 Trlnadgsdndaneiuguienseny 12 agiug wudn luanmlidiadase wandnd

3
1 [y Ay

Anuuana1eiuegeiideddey (P<0.05) aglutas 174-874 Alansu/ls TUlnadesdnlargiugus 4

o

mewug Winandnganimandnadenismaass (519 Alan3u/ls) egnadidfoddny (P<0.05) Téun aewug
Nei542013 Nei452006 Nei532005 uae Tak Fa 1 lvinaudn 874 811 752 wag 724 Alansu/ls

Aua1eU Anldusesaz 68 56 45 wag 40 Mud1aU an1nvntnlusrareanlny NandaiALLANAI

[y

Ausg19luydn

[

8 (P<0.05) agluaag 0-176 Alansu/ls LiesdnlnadesdndateWugus Neisd2013



way Nei532005 linandngeninananaionismaaes (56 Alansu/ls) sgrafidedfsy (

16

[

o

P<0.05) 9

NaKAR 176 waz 163 Alansu/ls andudesay 215 waz 192 WelSsulfisUudnwusNananiia 2 an

WU wWesiWudnsayideranineglutig 78-100 wWesidud Aduivnuudsegluyie 0-2.06 (Table 13)

Table 13 Mean grain yield (kg/rai), yield loss (%) and drought index (DI) of late inbred lines

under well watered (WW) and water stress (WS) at NSFCRC during dry season, 2015

Grain yield (kg/rai)¥ Yield loss
Pedigree DI
Ww WS Mean (%)

Nei542013 874 176 525 80 1.87
Nei532005 752 163 458 78 2.02
Tak Fa 3 530 65 298 88 1.13
Neid52009 649 60 355 91 0.86
Tak Fa 1 727 58 392 92 0.74
CL-RCY031=(CL-02410*CML-287)-B-9-1-1-2-B*7 324 43 184 87 1.23
CLQ-RCYQ54=(CML176 x CL-G2501)-B-3-1-B-B-B 191 a2 116 78 2.06
Neid52006 811 27 419 97 0.31
Ki60 419 21 220 95 0.46
Nakhon Sawan 1 605 11 308 98 0.16
CL-RCY015 = (CML-285*CL-00356)-B-1-1-B*9 174 6 90 96 0.34
Kid8 178 0 89 100 0.00
Mean 519 56 288 90 0.93
CV (%) 20.14  84.37 - - -
LSD (0.05) 151 68 - - -

Y grain yield at 15 % moisture content

WolmszrAduUseansandunius (correlation coefficient, r) SEWININANAANUSNWULNI

assineluan nvintilussezeanlny WUl NakARlAMUFURUSNIUINAUTIWIUENADAU (r=0.891*%)

Umidn 100 Wén (r=0.424) muenailn (r=0.466) A1uNI1aln (r=0.477) Yrsvneszninsenyiusanivy

waziusannanfiy (r=0.299) N1sUalaunly (r=0.550) ANULET1v0lU (r=0.710%) uazsvilny
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W55 (r=0.535) WALANUAUNUSNIAUNUAZUUNITIIUIBILU (r=-0.421) ALLUUNITWAVBILU (r=-0.059)

wargaun il (r=-0.686*) (Table 14)

Table 14 Correlation coefficient (r) between grain yield and physiological traits of late inbred

lines under water stress (WS) at NSWFCRC during dry season, 2015

ASI EPP HKW EL EW LT SC CC NDVI LR LS GY
ASI 1
EPP 0.391 1
HKW 0.608*  0.499 1
EL 0.893** 0506 0.766™* 1
EW 0.911** 0588 0.744** 0.880** 1
LT -0.161 -0.754** -0.471 -0.299 -0.312 1
SC 0.516  0.480 0.248 0554 0420 -0.437 1
CcC 0.244  0.681* 0.251 0270 0457 -0.605¢ 0.237 1
NDVI 0.028 0567 0360 0.099 0.228 -0.677* 0.144  0.263 1
LR -0.302  -0.133  0.086 -0.166 -0.264 0.123 -0.293 -0.451 -0.166 1
LS -0.150 -0.015 0.102 -0.014 -0.088 -0.081 -0.115 -0.447 0.616* 0.217 1
GY 0.299 0.891* 0424 0466 0477 -0.686* 0550 0.710** 0535 -0421 -0.059 1

* Significant at the 5 % level

LANA1INUD 9T 8

** Significant at the 1 % level

N v X o o« o & v ) Y ! XS ° a a
GQGW] 4 SU’DIW@Laﬂﬂﬁﬁ]'ﬂa’]UWUﬁqLLW@qqau 12 a’lﬂ‘wuq NWUIN IUﬁﬂWWFLﬂUWﬁNWLﬁQJ@ NANARUAITU

o

d1mgy (P<0.05

) ag/luyae 411-710 Alanu/ls Dugetnlnadesdndagwugun

Neid62013 Tvinananaaninananiadenismaass (533 lansu/ls) egnsfivudfy (P<0.05) Anlusovas

Y

33 anmuiniilusservesnluy nandedeuuanansiuetheited @y (P<0.05) HanAnagluYae 10-266
Alansu/ls fiesdnlnadesdafaeiudui Neid62013 uay Neid12001 Tinandnganinananiaionts
naans (105 Alaniu/ls) edrsfidodAty (P<0.05) linandn 266 uag 219 Alansu/ls Anduiesay 154
way 109 dlowSsuiiisudnuaznandaa 2 anmnui Wesiiudnsgaydenaninegluyia 5598

Wosidua ARviinuuaseglugae 0.12-2.27 (Table 15)

Table 15  Mean grain yield (kg/rai), yield loss (%) and drought index (DI) of early inbred lines
under well watered (WW) and water stress (WS) at NSFCRC during dry season, 2015
Grain yield (kg/rai)¥ Yield loss
Pedigree DI
WW WS Mean (%)
Neid62013 710 266 488 62 1.90
Neid12001 490 219 355 55 2.27
Nei502010 594 136 365 7 1.16
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Grain yield (kg/rai)¥ Yield loss
Pedigree DI
Ww WS Mean (%)

Tak Fal 598 125 362 79 1.06
CTS011074/P31CAS5B-38-#-#-2-B-B-B-B/CML421-B-B-B- 516 113 314 78 1.11
B-B-1-B-B-B
Nei502007 496 100 298 80 1.03
Nei502015 597 92 345 85 0.78
Nei541006 600 86 343 86 0.72
Nei541022 473 80 276 83 0.86
Neid11016 438 21 230 95 0.25
Nakhon Sawan 1 468 11 240 98 0.12
G18C23-30-1-3-1-B-B-B-B-B-B-B-B-B-B-B-1-B-B-B 411 10 210 97 0.13
Mean 533 105 319 81 0.95
CV (%) 12.83  57.08 - - -
LSD (0.05) 98 87 - - -

¥ grain yield at 15 % moisture content

WodAs1enAduuseansandunus (correlation coefficient, r) SEUINNANANNUAN BTN

assineluan nvintilussezeanlny WUl NaKNARTAMUFURUSNIUINAUTIWIUENADAY (r=0.802%%)

$1mifn 100 win (r=0.321) A1 e17EN (r=0.772*%) A11un1198n (r=0.715*%) n15Umdau1nlu

(r=0.551) ANULIUALR87989lU (r=0.769%%) wazaudiunssad (r=0.950*%) wallANUEUNUSNIIAUAUL

WieseninengJusenlvuuazfusenaendiy (r=-0.540) AxkuuN1TdIuvedly (r=-0.587%) AvUUUNITUA

Y04lU (r=-0.857**) uavgnugiilu (r=-0.372) (Table 16)

Table 16  Correlation coefficient (r) between grain yield and physiological traits of early inbred
lines under water stress (WS) at NSWFCRC during dry season, 2015
ASI EPP HKW EL EW LT SC cC NDVI LR LS GY
ASI 1
EPP -0.529 1
HKW -0.344  0.202 1
EL -0.528  0.495  0.071 1
EW -0.843*  0.604*  0.485  0.532 1
LT 0462 -0.559 -0.001 -0331 -0.275 1
e -0.254  0599* -0.151 0455 0407  -0.183 1
cc -0.718* 0.582*  0.128 0.680* 0.617* -0.613* 0.483 1
NDVI  -0.603* 0.789** 0337 0.814* 0.662* -0452 0490 0.793* 1
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LR 0372 -0.579* -0.620* -0.426 -0.317 0.336 -0.260 -0.487 -0.628* 1

LS 0.771** -0.669* -0.135 -0.839** -0.747** 0.459 -0.431 -0.855** -0.827** 0.471 1

GY -0.540 0.802** 0321 0.772** 0.715* -0372 0551 0.769** 0.950** -0.587* -0.857** 1
* Significant at the 5 % level ** Significant at the 1 % level

9. ayUHaN1IIMARB LA UBLAUBIUL

INNSANYILAL UL UANWULAMUNUNIULA VBT INALREER I AL NYLNI9AITINN
Yosinlnadesdndaeiuguinariugannadlugauds luanwlbnhadwauetlnadesd@miagiugun
~ ) X A a ) K ~ 'y} ) '
flmngTueanlnugiuiududieiieuiuluanmuiaunlussereenlvy luraeiie 1y iusanaendiylyl
wansineiuannin dawalvddiineseniteenyiusenluuuaziusenanondiuniy Snwaeaugy
wazawgeinluanmlvihadianedanuasiuganinluanmuiauilussezeantng willeugelne
i1 Tuanmuiedilussezeaning dnlnadssdaiaenuiwiviaeiuslidfainvsefaintes villy
ansatuiindeyananinuaranuvasnnsinuasndfgusdnuurle wu Wosidudnzinie AN
WaARYAELAUAE 31UUEHNAIAY FIUIULANAR ITUIULNEARDLAY LazLInn 100 WaAA ALRAYYDY
nsneaesanueaanaluanmnvninlussezeenluuwinniluanmliinadiane Jenenugnse
o caa v v a & A ¢ & & a a v o 1%
TugndAMununIuLas Elinandngas 2 anin Ianvesidudnisgydonandntioy wazavinuued
11N 1 9lnadesdndateiugun niinandngauasnuniunas i a1eWud Neid52016-2 x
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