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Nakhon Sawan 5: Early maturity drought tolerant hybrid maize
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ABSTRACT: Research and development on hybrid maize were conducted at Nakhon Sawan Field Crops Research Center
aiming to select a new variety with early maturity (95-100 days after planting), drought tolerance, high yield and major
disease resistance. Advantages of early maturing are drought escape and suitable for cropping systems. Several promising
hybrids were selected for yield evaluations over major maize growing areas in Thailand. The results showed that an
averaged grain yield of Nakhon Sawan 5 (NS5) was 1,190 kg/rai which was 10% higher than that of Nakhon Sawan 3 (NS3)
(average of 63 trials). Under the severe water stress for one month, NS5 achieved an average grain yield of 684 kg/rai
which was 21% greater than that of NS3. NS5 also showed highly resistant to foliar diseases, northern corn leaf blight,
southern rust, and moderately resistant to downy mildew and maize dwarf mosaic virus. The kernel moisture content of
NS5 decreased rapidly after physiological maturity, whereas its plant type still showed green. The maturity of NS5 was
10 to 20 days earlier than commercial varieties.
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Table 1 Grain yield of NS5 compared to NS3 tested in 2011-2015

Grain yield (kg/rai)

Trials Preliminary® Standard” Regional” Farm trial” Mean Relative
2011 2012 2012 2013 2013 2014 2013 2014 2015 to NS3
Hybrid (%)
NS5 1,112 1,246 1,3d2a 1,368a 1,282a 1,197 a 1,005 1,117a 1,041a 1,190 110
NS3 (Check) 1,020 1,236 1,131 b 1,226 b 1,157b 1,071 b 1,006 1,03db 898b 1,086 100
CV. (%) 10.99 8.63 14.30 9.26 10.77 13.10 11.94 13.15 14.87 - -
Locations 3 5 6 6 6 6 7 12 12 63

Means within columns followed by the same letter are not significantly different by DMRT at 0.05 probability level
NS5 = Nakhon Sawan 5, NS3 = Nakhon Sawan 3
Source: ¥ Thaitad et al.2012a; g3t wazAny, 25550 ? Thaitad et al., 2013; g3Wmitl wazAne, 2556
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Table 2 Grain yield, yield reduction and drought index (DI) of NS5 compared to NS3 and commercial hybrid under
drought condition tested at NSFCRC in 2017-2018

Grain yield (kg/rai) Yield
Hybrid 2017 (location 1) 2017 (location 2) 2018 Mean reduction X
ww 0¥ ww" D” ww 0¥  ww’ p¥ (%)
NS5 1,097 b 5432 1,194 b 622 a 1,554 887 a 1,282 684 a7 1.36
Commercial 1,188a 225c¢ 1,400a 338b 1,475 608 b 1,354 391 71 0.73
hybrid
NS3 (Check) 1,282a 324b 1,287a d44db 1,473 916 a 1,347 561 58 1.06
CV. (%) 11.06 18.18 9.55 29.52 6.00 12.28 - - - -

Means within columns followed by the same letter are not significantly different by DMRT at 0.05 probability level
NS5 = Nakhon Sawan 5, NS3 = Nakhon Sawan 3
Y Ww= well-watered condition

? D= drought condition
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Table 3 Grain moisture content at 90, 100 and 110 days after planting of NS5 compared to NS3 and commercial
hybrid tested at NSFCRC in 2018

Days after planting Grain moisture (%)
Hybrid 90 days 100 days 110 days
NS5 37.09 a 33.10 a 26.62 a
CP 301 40.18 b 36.67 bc 30.23 ¢
CP 888 New 4131 b 37.76 c 28.03 b
NS3 (Check) 39.16 ab 3522 b 26.45 3
CV. (%) 3.85 3.31 5.76

Means within columns followed by the same letter are not significantly different by DMRT at 0.05 probability level
NS5 = Nakhon Sawan 5, NS3 = Nakhon Sawan 3

nsUsztiuauiunIulsanslungdlAsy

Tsasnaily Ussdiumsiialuaninnisiialsaniusssuyd wethilnedieny 80 Ju lneddilnaidesdndgnuan

v &

g CP-DK 888 1uniugnsrvaeusaune nud d1ilnadesdnignuauiuguasaissd 5 10u lsanaiuseduazuuu 1.5 &9

]

Fadndunu WewlSeuiisunu Wug CP-DK 888 Jadulsasaduszauaziuu 3.0 (Table 4)

Table 4 Reaction of hybrids to southern rust under natural infection tested at National Corn and Sorghum Research

Centre (SW) in 2007

Hybrid Rust score® Disease reaction #
NS5 15a resistant
NS2 (resistant) 1.8a resistant
Commercial hybrid 1 34b moderately susceptible
Commercial hybrid 2 31b moderately susceptible
CP-DK 888 (susceptible check) 30b moderately susceptible
CV. (%) 8.55

Means within columns followed by the same letter are not significantly different by DMRT at 0.05 probability level
NS5 = Nakhon Sawan 5, NS2 = Nakhon Sawan 2
Source: Modified from Lapbanjob et al.,, 2010b; #3la wazamz, 25530

Tsaluluduaalug Uszliuufisennsielse luaninwlsndnsszuinvedsaainuaiuns suidilnadesdnd

aaa

anuaniusuasadssd 5 dujaseimsiialsadneglunguituniu danafesedunisiiialsn 1.7 duiusuasaissd 3
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flugsenmsinlsadneglunguitumuliunans fiduadeszaunisiielsn 2 Wisuifisuiuiug Hibrix 3 Wuiugnsiaaeu

20U UARdssEaunIsiinlsa 4.2 (Table 5)

Table 5 Reaction of hybrids to Northern Corn Leaf Blight under artificial inoculation tested at NSFCRC in 2008-2010

Leaf blight score
2/

Hybrid mean Disease reaction
2008 2009 2010

NS5 20a 1.0a 22a 1.7 resistant
NS4 22a 22b 22a 2.2 moderately resistant
Commercial hybrid 21a 23Db 31b 25 moderately resistant
NS3 - 20b 20a 2.0 moderately resistant
Hibrix 3 (susceptible check) 40 b 40 c 4.7 c 4.2 susceptible
CV. (%) 10.5 6.74 17.18 -

- not determine

Means within columns followed by the same letter are not significantly different by DMRT at 0.05 probability level
NS5 = Nakhon Sawan 5, NS4 = Nakhon Sawan 4, NS3 = Nakhon Sawan 3

Source: Modified from Lapbanjob et al., 2010a; #la wavAuy, 2553

4

TsasnAne Usziduuisernisiialsasidiaaidetnilnnety 1 neu luanimnisugnide aeiidnalne ug
Tuxpefio Wuiugasivaeusaune wuil d1lnadednignuaniuduasanssa 5 Jujisemsialsadneglunguiiuniu
Urunans Jadulsasindng 25.74% wuisiuiuguasadssa 3 Fadulsasitifng 19.19% wWisuiisuiuiug Tuxpeno

Fadulsas1inga 97.00% (Table 6)

Table 6 Reaction of hybrids to downy mildew at one month after emergence under artificial inoculation tested

at NSFCRC in 2008

Hybrid Downy mildew score (%) Disease reaction
NS5 2574 a moderately resistant
NS3 19.19 a moderately resistant
Commercial hybrid 1 34.93 b moderately susceptible
Commercial hybrid 75.86 c susceptible
Tuxpefo (susceptible check) 97.00d susceptible
C.V. (%) 24.99

Means within columns followed by the same letter are not significantly different by DMRT at 0.05 probability level
NS5 = Nakhon Sawan 5, NS3 = Nakhon Sawan 3

Source: Modified from Grudloyma et al., 2009; ﬁL“U‘lﬂi wagAy, 2552
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Tsaludne (SCMV-MDB) Usziiuufisennisiialsaluane Tuanmnisugnide isver V3 wuil dilnades
dnignuaniusuasanssa 5 Jujisenisiialsadneglungdudiumuyiunans dseaunnnusuwsweanisiialse 2.2 daiug

UATANTIA 3 TszAuANTULITIBINISIAalA 3.0 dneglunguiiugdeuus (Table 7)

Table 7 Reaction of hybrids to Maize dwarf mosaic virus (SCMV-MDB) under artificial inoculation tested at NSFCRC

in 2013-2015
Hybrid SCMV-MDB score mean Disease reaction
2013 2014 2015

NS5 1.9 a 22Db 243 2.2 moderately resistant
NS4 4.1c 30c 27b 33 susceptible

NS3 34b 30c 27b 3.0 susceptible

CP 888 New 33b 1.8 a 2.6 ab 2.6 moderately resistant
C.V. (%) 13.8 15.7 5.96 -

Means within columns followed by the same letter are not significantly different by DMRT at 0.05 probability level
NS5 = Nakhon Sawan 5, NS4 = Nakhon Sawan 4, NS3 = Nakhon Sawan 3
Source : Modified from Lapbanjob et al., 2015; #la wavmuy, 2558
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