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Abstract

NP99201 (RRS) and NP99202 (RRS), two drought tolerant, late maturity maize
populations were improved simultaneously by reciprocal recurrent selection at Nakhon Sawan
Field Crops Research Center during 2011-2015. The Initiated populations of NP99201 (RRS) CsF,
and NP99202 (RRS) C;F, were grown and the ones having good agronomic traits were selfed 500
S; plants in each of two populations to give respective populations of NP99201 (RRS) C5S; and
NP99202 (RRS) C5S;. The selected S; progenies of each population were grown and produced
topcrosses of population by crossing with opposite population as tester. In dry season, 200
topcrosses were evaluated, 40 promising topcross families were selected in each population.
Balanced seed the plants selected from S; families within NP99201 (RRS) C3S; and NP99202
(RRS) C5S; was obtained for the next cycle improvement such NP99201 (RRS) C4F, and NP99202
(RRS) C4F, respectively. In 2015, both populations from Cy to Cs were evaluated under well
watered conditions, results showed significantly higher yields than OPV NS1 (992 kg/rai) for 17-
32% and insignificantly different from hybrid NS3 (1,292 kg/rai). Responses in grain yield per
cycle was 25 kg./rai for NP99201 (RRS) and 9 kg./rai for NP99202 (RRS).
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UszvnsseuAndentuiad NP99201 (RRS) C,F, wag NP99202 (RRS) C4F; ( Table 1)
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Table 1  Mean grain yield of topcross hybrids maize populations NP99 201 (RRS) C; and
NP99202 (RRS) C;3 under water stressed (WS) and well watered conditions (WW),
Anthesis - Silking Interval (ASI) and Drought Index (DI) in the 2012 dry season.

Grain yield (kg/rai)

ASI
Year Topcross WS WwW DI
(day)
Min. Max. Mean Min. Max. Mean
2012 NP99201 (RRS) C,

40 selected lines 516 1,210 855 1,342 1,972 1,639 2 1.00
200 top crosses 458 1,429 855 1,078 2,038 1,623 2 1.00
LSD (0.05) - - 316 - - 259 2.54 -
CV (%) - - 18.71 - - 8.08 66.7 -

2012 NP99202 (RRS) C;



40 selected lines 346 1,255 939 1,443 1,876 1,676 2 1.06
200 top crosses 346 1,306 861 1,297 2,014 1,633 1 1.00
LSD (0.05) - - 300 - - 230 1.6 -
CV (%) - - 17.63 - - 7.13 79.04 -

LSD= Least Significant Difference
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Ui 2557 NAGDUYNHAN topcrosses YBNIADIUTEYINT 4 By S1UIU 200 Fuay Tu 2
animuandey Ao anmwindeuund uaranimiiadonviainlussereanaenszeziian 1 Weu 219
LHUNINATBILUY 10,20 Alpha lattice 2 1 2 ua/wlasgos Anidenaeiuguaudieadaiinds
Usensay 40 anevtus Tnednidenaneviugiignuau topcross Winanangs Tuvsassaninuindon Tng
aeiusuanfesiiiviaidadonld 91nUsEuIns NP99201 (RRS) C, TWinanangneuay topcross Tu
anmnisnntlutiseonivalinandnszaing 364-803 nn./ls wde 673 nn./lf uarluanmnnsli

v

pgsalENDTENING 1,318-1,593 nn./ls wde 1,351 nn./ls Inedivreinassningiueanlvulasnasain

Y

way 1.7 Tu wazlAdvinuuasaie 1.00
d1uUsEyINT NP99202 (RRS) C, Antdananeiiugnausiestinnilanlvinandngnuas topcross

Tuanmnisvetnlusseenlvadlinanansening 322-727 nn./ls wae 582 nn./ls wazluaninnnslin

v

pE19ALANDTENING 1,344-1,546 nn./ls wde 1,301 nn./ls Tnedeiaineseningiueen Mukasnasee

Y



Wway 1.9 Tu wazdefviivunasaie 1.00 areiusnaudiestinnilandadontininusasusesing i
n1sugnuagkanguaigluniazyszansidudsevinstnlnaseudniian NP99201 (RRS) CoF; wag

NP99202 (RRS) CsF, (Table 2)

nadusly 2557 AatlgmniseSeuiiuiiugn waswdaiugandi vhlidunounsuaudunisly
Usgans suaqmaﬁuﬁjmamm%’aﬁwﬁq NP99201 (RRS) C;5, waz NP99202 (RRS) C,S, Aifmidanty 1y
Uszenssouaadantyal NP99201 (RRS) CsF; wag NP99202 (RRS) CsF; Lﬁauaaﬂlﬂﬂqﬂﬂmmu 2557
wardenaliiuneunis veemEaa1n NP99201 (RRS) CoF, waz NP99202 (RRS) CoF; 1iu NP99201
(RRS) C4F, wa NP99202 (RRS) C4F, lnanswaugunisluyssuinsiieaiu Lﬁ@ﬂﬂﬁ%%ﬂﬁhg@&é’ﬂ
2558
Table 2 Mean grain yield of topcross hybrids maize populations NP9920 1 (RRS) C4 and
NP99 202 (RRS) C; under water stressed (WS) and well watered conditions (WW),
Anthesis - Silking Interval (ASI) and Drought Index (DI) in the 2014 dry season.

Grain yield (kg/rai)

Year Topcross WS WWwW Al DI
(day)
Min. Max. Mean Min. Max. Mean
2014 NP99201 (RRS) C,
40 selected lines 364 803 673 1,318 1,593 1,351 1.7 1.00
200 top crosses 339 873 592 1,100 1,593 1,358 2 1.00
LSD(0.05) - - 174 - - 204 2.00 -
CV(%) - - 14.86 - - 7.63 51.71 -
2014 NP99202 (RRS) C,
40 selected lines 322 727 582 1,344 1,546 1,301 1.9 1.00
200 top crosses 222 727 500 911 1,587 1,293 2 1.01
LSD(0.05) - - 188 - - 251 2 -
CV(%) - - 19.05 - - 9.81 57.40 -

LSD= Least Significant Difference

U 2558

NKANITUTUUTIUTEYINT NP99201 (RRS) kag NP99202 (RRS) 5¢11119U 2549-2553 uae
UssillunandnUszrnstnlnaissdnd luseunisdadon G, fa C; uarauanszniteUssansusagsou
voamsdnden lunguasd 2553 wuiiluanmlihaihiaue faesUssmnslinondniutuluusiazsou
voansfmien Tasuszang NP99201 (RRS) Isinanamadeifiuduuszanm 136 nn./lf luudazseuves

nsamden gty C, G, C, way C; Iinandn 578 957 981 wag 1,025 nn./ls miuandu d@iuusswing
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NP99202 (RRS) lrinananinasifisduyszann 31 nn./ls luusazsouvesnsdadeon Taglu C, C, C, waz
C, I¥nanan 785 842 840 uaw 888 nn./ls mudndu dwSuanmaaiiszezesnlv Tuseumsdmdon
Co C; C, thaw C; nuanUsew1ns NP99201 (RRS) Tikanan 295 409 362 uag 355 nn./ls mua1du uag
Uszans NP99202 (RRS) Tvinanan 306 298 309 wag 312 nn./ls amadu (Fig. 1)

gy NP99201 well watered = NP99202 well watered @ NP99201 water stress @@= NP99202 water stress
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Figure 1 Mean grain yield per cycle of the NP99201 (RRS) and NP99202 (RRS)
populations corresponding to C, to C; under water stress and well watered conditions at

NSFCRC in the 2010 dry season.

foun sendned 2554-2558 Andunisuiuugalszeinsdialnaissdniongena NP99201
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Tugauasl 2558 vilrnsusziiuauinmvthveanisusuusssensaniunisiugaru U 2558 agla
anuandeuUnfvidoanimwaedeufiinslihaiiavefissanimife:

UseiliuaufnntesUsssnsdalnaissdnionnena NP99201 (RRS) uay NP99202 (RRS)

TusounisAndaniusiu (C) B saumsdnidonanying (Co) laud Cy C; C, C; Cq e Cs antiunistugg
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du T 2558 219UHUNTSNAABILUY RCB T 4 41 $1u7u 6 war/ulasges dnlnadssdnignuay
uATAI33A 3 uaziudnandaunsadssd 1 Juiugnsiaaou wudn Uszrins NP99201 (RRS) Tu ¢,
C, C5 Co 0y Cs InaNan 1,212 1,165 1,185 1,197 1,311 way 1,295 nn./ls a1ud1su lnenandnd
wltfindulunsazseuvesnsinden Ysvanm 25 nn./ls

druUs2v1n5 NP99202 (RRS) Tu C, C, C, C; Gy thay Cs Minanan 1,187 1,192 1,195 1,200
1233 way 1,224 nn./ls audsu Tnsnandniuualduintuuszana 9 nn./ld luudagseuvesnis
Andeon (Fig. 2)

1400

1300 -

-------------------- y =8.9429x + 1173.9

[any

N

o

o
I

1100 -

———NP99201()RRS)

———NP99202(RRS)
1000 -

Grain Yield (kg./rai)

900 -

800 -

700 T T T T T
COF4 C1F3 C2F3 C3F2 C4F2 C5F2 NS1(OPV) NS3(hybrid)

Cycle of selection

Figure 2 Mean grain yield of progress from selection in two maize populations NP99201

(RRS) and NP99202 (RRS) under well watered conditions at NSFCRC in the 2015 rainy season.

dowSsuifisuiviugnsmaeuiuguandaunsanssd 1 Tinanan 992 nn/ls wuinuszanng
drlnadsadniongen NP99201 (RRS) wag NP99202 (RRS) Tuseunadnidenidudu (C) fs sounns
Andangaiing (C,) Wnandngenitiudnaulauasaissd 1 Anludesay 17-32 agradideddy
(P<0.05) dauiiuggnuanuasarssd 3 Tiuandn 1,202 nn./lf wuinszensininadssdniongsn
NP99201 (RRS) waz NP99202 (RRS) lusaunisAnidanidudiu (Cp) 84 sOUNIIAALARNGATIY (Cs) T

HaKAnlaiuaNA19TuN19adf (P<0.05) INHUSATIIARUUATAITIA 3 (Table 3)
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Table 3 Mean grain yield and major agronomic characters of progress from selection in two
maize populations NP99201 (RRS) and NP99202 (RRS) under well watered conditions
at NSFCRC in the 2015 rainy season.

50% Silking Height (cm.) Shelling Moisture Grain yield % Check % Check

Population S

Date (days) Plant Ear (%) (%) (kg/rai) NS3 NS1
NP99201 (RRS) C,F, 54 225 122 83.04 24.93 1212 94 122
NP99201 (RRS) C,F, 54 225 126 8275 23.73 1165 90 117
NP99201 (RRS) C,F 54 220 122 83.46 21.89 1185 92 119
NP99201 (RRS) C5F, 55 217 118 8220 25.68 1197 93 121
NP99201 (RRS) C,F, 52 233 125 8289 23.65 1311 101 132
NP99201 (RRS) CsF, 53 227 128 80.64 23.49 1295 100 131
NP99202 (RRS) CyFq 54 233 122 8247 23.17 1187 92 120
NP99202 (RRS) C,F, 55 226 127 81.12 23.81 1192 92 120
NP99202 (RRS) C,F 56 228 124  80.19 25.01 1195 92 120
NP99202 (RRS) C5F, 57 227 126 8158 21.24 1200 93 121
NP99202 (RRS) C,F, 56 248 137 8131 25.78 1233 95 124
NP99202 (RRS) CsF, 56 239 130 79.98 24.94 1224 95 123
NS1 Check) 52 237 132 79.06 21.33 992 7 100
NS3 Check) 54 242 139 8243 27.27 1292 100 130
Mean 54 230 127  81.65 23.99 1212 %4 122
CV(%) 0.92 308 413 318 8.67 173
LSD(0.05) 1 10 8 - 3.02 135

LSD= Least Significant Difference



13

NSWAILNENBNUGUA
31nNN15UFUUTeUsEINTUlnadesdndongenikuunyuisuadu veauseyins NP99201
(RRS) waz NP99202 (RRS) Afiun1siauat) 2554 — 2558 uanannusuussnieluwsiasyseynsiouad

v a

galin1sasieaneiugunainudazuseynsluisassauvainisAniien dmsunisiauiugiiinabes
datgnuax tnglud 2550 Bwihnsnaumieaieasvaeiusu antilnaaeiusrauite st inds
NARLEBNANUSEAINT NP99201 (RRS) C; way NP99202 (RRS) C; waswauiaatloatagladnilunans
1y [ Y] u'/ d' | =l Ly} o‘d‘ 1 (v = P~ 1 (Y] & vV ay o 6

Tugnandestinvn Wl 2554 faneiugncunisdaienuagldilunawiiuitiiinadedaignuay
d1uru 28 aneiug lassderlu Nei 532001- Nei 532028 uazmoulianidoniuiudnvilsaienug fe
Nei 542001 aneuguiivant dusuldlulasinsusulsaiugdniinadesdnd ieimuinugtnilng

Hesdnignuausialy

9. aUNANINARDILALTBLEUBUUY

N15USUUTUTETINTUUUNYURBUARY Fudiunseausd 2549 — 2553 uazsieiiadlul 2554-
2558 Tne 15u91nUs291nS NP99201 (RRS) C,F, waz NP99202 (RRS) C,F, andunisaeLiiosauls
Usz1ns NP99201 (RRS) CsF, wag NP99202 (RRS) CsF, a1nUseliiuAIun1IntueIn1sAniaen W
aoaUszrnslrnananiniulundarseuvesnisdnden Tneusyanns NP99201 (RRS) lrinandniadely
annliiadnaneiuiudszaa 25 nn/ls daudszeans NP99202 (RRS) TWnananiadsifiutu
Uszana 9 nn./ls Winandeganiniiugnandaunsanssd 1 Andudosas 17-32 linandnlaiuang1991n

v

uanuauuAsaIssA 3 wazlaimuiaieiuguiainseunisamden C; wazldiluneandiuddilnades

Y 9

[

dnfgnuan $1uau 29 aewus Iddsdeidu Nei 532001- Nei 532028 uag Nei 542001 angWugus
wianil felddsslondlumstanntusdnlnadesdnignuausield

Torauouur arsvssfiuguansznitaszrnsdnlnadesdniongen NP99201 (RRS) uax
NP99202 (RRS) lusoumsAmdeniSugu (Co) s saUMIARERNgAYINY (Cy) taua Cp C; C, Cs Couae Cs
Tuanmmslsiasiiene waranmmsnailudisesnin Wisuidfisufulsssnsluseudndenisudu
(Co) fa soUMsAnidengaving (Cy) LileAnwianssaugnisaawiug anufiduvesgnuaniniionadeves

No-wlludnwenandn (1899 olsTd) LaLN1SADUALDIRRENINWAY Bl
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10. n1siNauIelUTdUslevd

a A

1 USudgausznnsdminaiassdniengsny NP99201 (RRS) uax NP99202 (RRS) lriazauduiif 7

o

foamsdndonliifindulutszeins luseunsdndeniigatu dmsuiduudniugnssaluntsimuniug
Fnlnadesdignaauoigeniflenanangeuasnumuuds

2 afnaneiugunatnuiazUsensluseurasnsandensng o dusuldlulasinisusulsaiug
dlwadesdn Wefauiusinlnadesdnignaauoigen

]

11. AnvauAN

nsneaeInssllasuausinile nisatuayy wavdrwisauaradIn lun1sujiReuain
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