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ABSTRACT

Maize dwarf mosaic disease (MDM) caused by Maize dwarf mosaic virus (MDMV), is a
devastating and widespread disease, causing substantially yield loss of maize. The objective was
to evaluate the yield of 32 promising hybrids inoculated with MDMV. The experiments were
carried out at Nakhon Sawan Field Crops Research Center during 2012-2015. In this study, MDMV
was transmitted mechanically to maize seedling leaves at V3 stage. The data on agronomic

traits, disease severity and grain yield were recorded and analyzed. The results showed that



there were significantly different among varieties on ear height, plant height, flowering, disease
severity and yield. Among 32 promising hybrids, 22 hybrids were resistant and moderately

resistant to MDM and also produced high yield in a range of 1,034-1,541 kilogram/rai.
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Table 1 Grain yield, agronomic traits and disease severity of promising hybrids (SLYT-1_2012R)

inoculated by MDMV at V3 stage in rainy season in 2012.

Hybrid line Day to Day to Ear height Plant Shell Moisture disease Yield
silking tasselling (cm) height (%) (%) severity (kg/rai)
(day) (day) (cm)
NSX 042007 53.3 gh 53.0 e-g 92 m 152 m 84.2 a-d 27.7 bc 2.4 f- 1,089 a
NSX 042010 54.0 e-h 55.0 abc 97 j-m 170 L 85.2 a-d 27.1 b-e 2.5 f-i 878 de
NSX 042011 54.0 e-h 54.6 a-d 92 lm 171 kU 83.4 a-d 26.3 c-g 2.5 fi 936 bcd
NSX 052004 56.0 abc 54.6 a-d 112 b-f 208 abc 718 e 26.8 b-f 2.0 hi 899 cde
NSX 052014 53.0 h 52.0¢ 110 b-g 199 b-h 83.7 a-d 24.3 h 191 1,147 a
NSX 052015 54.0 e-h 53.0 efg 104 f-k 201 b-f 79.8d 25.9 c-h 2.0 hi 1,041 abc
NSX 062006 53.6 f-h 53.6 c-f 105 d-j 192 f-i 84.5 a-d 28.1b 3.0 cg 922 b-e
NSX 062029 53.0 h 52.6 fg 97 i-m 196 d-i 85.2 a-d 25.1 f-h 2.0 hi 1,041 abc
NSX 072009 56.3 ab 55.3 ab 105 e-k 201 b-f 80.6 cd 26.2 c-g 3.1 b-f 701 ¢
NSX 072011 56.6 a 55.0 abc 107 c-i 181 jk 83.2 a-d 27.7 bc 3.6 abc 726 fg
NSX 072015 54.6 c-¢g 54.3 a-e 117 b 206 a-d 80.7 cd 25.7 d-h 38 ab 776 efg
NSX 082002 55.6 a-d 52.6 fg 118 b 204 b-e 80.8 cd 27.7 bc 2.7 d-h 926 bcd
NSX 082006 56.6 a 55.6 a 106 d-j 201 b-f 81.5 bcd 25.9 c-h 2.4 f 802 d-g
NSX 082013 56.0 abc 54.6 a-d 128 a 216 a 83.1 a-d 25.6 d-h 3.0 c-g 696 ¢
NSX 102014 54.0 e-h 52.6 fg 101 g-l 185 jj 82.0 a-d 25.7 d-h 2.2 g 944 bcd
NSX 112009 54.0 e-h 53.0 efg 115 b-d 193 e-i 86.1 abc 25.7 d-h 3.4 a-d 904 cde
NSX112010 553 a-e 54.0 b-f 111 b-g 200 b-g 82.1 a-d 25.2 f-h 2.2 g 1,046 abc
NSX 112011 56.0 abc 55.3 ab 117 b 201 b-f 81.4 bcd 27.2 bcd 3.1 b-f 870 def
NSX 112012 56.0 a-c 55.0 abc 117 bc 208 ab 80.4 cd 27.5 bc 2.6 d-i 941 bcd
NSX 112013 54.3 d-h 53.6 c-f 108 b-h 187 h-j 81.7 bcd 26.3 c-g 3.4 a-d 814 d-g
NSX 112014 553 a-e 54.0 b-f 114 b-e 197 c-h 83.9 a-d 253 e-h 3.6 abc 775 efg
NSX 112015 55.0 b-f 54.3 a-e 115 b-d 194 e-i 83.3 a-d 24.6 gh 33 b-e 810 d-g
NSX 112017 54.0 e-h 53.0 e-g 111 b-g 193 e-i 86.9 ab 26.5 b-f 3.6 abc 837 d-g
NK 48 54.6 c-g 53.3 d-¢ 99 h-m 193 e-i 81.3 bd 26.7 b-f 25e-i 1,100 a
CP 888 NEW  54.6 c-g 53.0 efg 98 i-m 189 g+ 83.9 a-d 25.2 f-h 3.8 ab 695 ¢
PAC 339 553 a-e 54.0 b-f 98 i-m 174 kU 86.2 abc 298 a 2.6 e-i 1,065 ab
NSX 042022 53.3 gh 533 d-g 95 klm 166 | 87.7 a 25.2 f-h 4.1a 796 d-g
NS 3 56.0 abc 55.6 a 104 f-k 185 ij 81.6 bcd 27.1 bcd 2.7 d-h 828 d-¢g
mean 54.8 53.9 107 191 82.7 26.35 29 893
QV. (%) 1.5 1.5 a.7 3.0 3.52 3.52 13.8 8.5

means followed by the same letter are not significantly different at P<0.05 by DMRT



Table 2 Grain yield, agronomic traits and disease severity of promising hybrids (RLYT13208) inoculated

by MDMV at V3 stage in rainy season in 2013.

Hybrid line  Day to Day to Ear Plant Shell Moisture disease Yield
silking tasselling ~ height height (%) (%) severity (kg/rai)
(day) (day) (cm) (cm)

NSX 042010  59.5 bc 583 a 96 h-j 156 cd 80.1 d-g 28.7 bc 3.03 c-f 369 e
NSX 112015 59.8 b 56.5 b-f 110 b-f 178 abc 82.9 a-d 30.8 b-e 4.00 a 384 e
NSX 112014 59.5 bc 57.0 bcd 100 g-i 165 bc 82.2 a-e 30.9 bcd 3.38 bc 460 de
NSX 112006  57.8 b-f 55.5 f-h 102 e-i 181 ab 83.1 abc 27.2 ef 2.80 e-h 472 de
NSX 042022  56.5 ef 55.8 e-h 99 g-i 164 bc 84.7 a 28.5 c-f 3.25 bcd 473 de
NSX 112009  56.8 d-f 56.0 d-h 109 b-g 183 ab 83.8 a 29.6 bcd 3.13 b-e 502 ce
NSX 112012  58.5 b-e 56.0 d-h 120 ab 199 a 80.0 d-¢g 30.1 bcd 2.70 e-h 540 c-e
NSX 112011  58.5 b-e 56.3 c-g 124 a 198 a 80.2 c-g 31.1ab 350 b 559 ce
NSX 102003  56.8 def 55.5 f-h 101 fi 182 ab 83.4 ab 27.4 bcd 2.58 f-i 609 bcd
NSX 112026  59.0 bc 55.8 e-h 114 a-d 188 a 82.3 a-e 29.6 d-f 2.85d-g 615 bcd
NSX 112010  58.5 b-e 56.3 c-¢ 112 b-e 191 a 80.5 a-¢g 30.4 bcd 2.55 g-i 617 bcd
NSX 102008  57.5 c-f 57.3 abc 115 abc 192 a 84.1a 316 Db 2.50 g-i 666 a-d
NSX 052015  56.0 f 55.5 f-h 95 jj 191 a 78.8 fg 30.0 def 2.35hi 684 abc
NSX 052014  56.3 f 55.0 h 104 d-i 193 a 82.2 a-e 30.1f 2.50 g-i 710 abc
NSX 102005  56.0 f 55.8 e-h 112 b-e 193 a 81.7 a-f 29.3 bcd 2,181 787 ab
NSX 042007  56.8 def 55.3 gh 87j 143 d 79.4 efg 28.7 bcd 2.85d-g 787 ab
SUWAN 4452 59.8 b 56.3 c-¢ 111 b-f 188 a 78.7¢g 33.1a 2.50 ¢ 661 a-d
NK 48 56.0 f 55.3 gh 95 jj 186 ab 78.1¢g 29.7 bcd 2.63 f-i 828 a
CP888 NEW 61.8 a 57.5 ab 116 abc 189 a 79.6 efg 30.4 bcd 2.78 e-h 541 cde
NS3 58.8 bcd 56.8 b-e 107 c-h 178 abc 83.3 ab 31.1b 3.38 bc 507 cde
mean 58.0 56.2 106 181 81.5 29.9 2.87 588
CV. (%) 2.3 1.2 6.18 7.64 2.21 4.44 9.74 21.2

means followed by the same letter are not significantly different at P<0.05 by DMRT



Table 3 Grain yield, agronomic traits and disease severity of promising hybrids (RLYT14208) inoculated
by MDMV at V3 stage in rainy season in 2014.

Hybrid line Day to Day to Ear height  Plant height Shell Moisture  disease Yield
silk (day) tassel (cm) (cm) (%) (%) severity (keg/rai)
(day)
NSX 042007 51.3 def 50.5 c-f 112 h 184 h 81.0 b-e 31.5 abc 3.00 ab 1,402 b
NSX 042013 52.3 bcd 51.5 abc 137 bc 229 de 81.1 b-e 29.4 fg 1.25¢ 1,533 ab
NSX 042022  50.8 efg 50.3 d-g 125 fg 214 fg 83.6 ab 30.9 a-e 3.00 ab 1,530 ab
NSX 052014  50.5 efg 50.0 e-h 128 def 231 cde 81.3 b-e 29.9 d-¢ 2.13 def 1,648 a
NSX 052015 51.3 def 50.5 c-f 118 h 231 cde 78.1 ef 40.0 ad 1.25¢ 1,523 ab
NSX 102003  50.0 ¢ 49.0 h 119 gh 210 ¢ 81.7 b-e 29.2¢ 2.13 def 1,530 ab
NSX 102005  51.3 def 50.0 e-h 139 b 232 cde 79.3 cf 30.1 d-¢ 1.75 efg 1,511 ab
NSX 112006  51.5 cde 49.3 ¢h 127 def 224 ef 80.9 b-e 29.4 fg 2.70 ad 1,605 ab
NSX 112009  52.3 bcd 51.0 a-e 133 b-f 229 de 81.4 b-e 30.4 b-g 2.65 a-d 1,522 ab
NSX 112010  53.0 ab 50.8 b-f 131 cf 231 cde 76.3 f 32.0a 2.25 cde 1,440 b
NSX 112011 535a 52.0 a 148 a 246 ab 78.3 def 31.7 abc 313 a 1,427 b
NSX 112013 52.5 abc 51.0 a-e 136 bc 231 cde 80.5 b-e 30.7 a-f 2.38 cd 1,564 ab
NSX 112014 528 ab 51.5 abc 151 a 247 ab 81.3 b-e 30.5 b-g 2.75 abc 1,492 ab
NSX 112015 52.3 bcd 51.3 ad 152 a 250 a 81.2 b-e 30.5 b-g 2.50 bcd 1,519 ab
NSX 112017 51.3 def 50.0 e-h 140 b 238 bcd 86.3 a 30.6 a-f 2.25 cde 1,556 ab
NSX 112019 50.3 fg 49.3 gh 136 bcd 231 cde 83.0 a-c 29.6 e-g 2.50 bcd 1,480 ab
NSX 112026 52.5 abc 51.8 ab 134 b-e 228 de 81.6 b-e 30.9 a-e 2.65 a-d 1,523 ab
NSX 112029 51.3 def 50.3 d-fg 139 b 236 b-e 82.2 b-e 29.7 d-¢g 2.13 def 1,541 ab
CP888 NEW 52.0 bcd 49.8 f-h 127 efg 242 abc 82.3 bcd 31.8ab 1.63 fg 1,489 ab
NS3 52.0 bcd 51.0 a-e 137 bc 232 c-e 81.0 b-e 30.4c-g 3.00 ab 1,449 b
Mean 51.7 50.5 133 230 81.1 30.5 2.35 1,509
CV. (%) 1.44 1.27 3.69 3.17 297 272 15.7 6.7

means followed by the same letter are not significantly different at P<0.05 by DMRT



Table 4 Grain yield, agronomic traits and disease severity of promising hybrids (FLYT15212)

inoculated by MDMV at V3 stage in rainy season in 2015.

Hybrid line Day to Day to Ear height Plant Shell  Moisture disease Yield
silking tasselling (em) height (%) (%) severity (kg/rai)
(day) (day) (cm)
NSX 042007  55.5 cd 56.0 ef 94 e 166 e 820 c 27.1a 3.00 a 1,470 ab
NSX 042022 573 a 56.8 cde 96 de 184 d 839 b 225 cd 2.65 bc 1,377 b
NSX 052014  55.3 cd 553 f 101 cd 194 bc 833 b 219d 2.38 def 1,445 b
NSX 102005  54.8d 55.8 ef 106 bc 190 ¢ 822 c 25.1 ab 2.23 ef 1,493 ab
NSX 112014  575a 58.5 a 119 a 212 a 81.5cd 226 bcd 275b 1,396 b
NSX 112017 553 cd 56.5 cde 110 b 197 b 85.3 a 23.9 bcd 2.50 cd 1,392 b
NSX 112019 553 cd 56.3 def 104 bc 188 cd 85.3 a 24.2 bcd 2.35 def 1,358 b
NSX 112026 57.0 ab 57.5 abc 105 bc 199 b 83.5b 25.0 ab 2.43 cde 1,526 ab
CP888 New 56.0 bc 57.3 bcd 101 cd 211 a 83.4 b 24.8 abc 215f 1,633 a
NS 3 578 a 58.0 ab 105 bc 200 b 80.8d 22.9 bcd 278 Db 1,373 b
Mean 56.2 56.8 104 194 83.1 24.0 252 1,446
CV. (%) 1.34 1.24 3.96 2.04 0.7 6.34 5.96 7.7

means followed by the same letter are not significantly different at P<0.05 by DMRT
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Figure 1 Average grain yield (kg/rai) of promising hybrids and maize dwarf mosaic severity.



Table 5 Correlation coefficients between MDM severity and yield of promising hybrids

under artificial inoculation of the experiments conducted on 2012-2015.

severity

2012 2013 2014 2015

Yield (kg/rai) -0.7224** -0.7124** -0.4014** -0.4884ns

*** significant at P<0.05 and P<0.01 N =28, 20, 20, 10 in the year 2012, 2013 2014 and

2015 respectively
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Figure 2 Daily rainfall at Nakhon Sawan (Takfa) Meteorological Station during planting to

harvesting date in the year 2012.
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Figure 3 Daily rainfall at Nakhon Sawan (Takfa) Meteorological Station during planting to

harvesting date in the year 2013.

Planting date : June 9, 2014
Harvesting date : October 2, 2014

Total rainfall from planting-harvesting = 728 mm
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Figure 4 Daily rainfall at Nakhon Sawan (Takfa) Meteorological Station during planting to

harvesting date in the year 2014.
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Figure 5 Daily rainfall at Nakhon Sawan (Takfa) Meteorological Station during planting to

Planting date : June 11, 2015
Harvesting date : October 8, 2015

Total rainfall from planting-harvesting = 769 mm
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