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Supattana Bureerat 2009: Mass Selection for Increasing Oil Content in Maize
Populations. Master of Science (Agriculture), Major Field: Agronomy, Department of

Agronomy. Thesis Advisor: Assistant Professor Vichien Keeratinijakal, Ph.D. 86 pages.

This research was aimed at increasing oil content in two maize populations; High Oil
Dent DMR (HODDMR) and High Oil Flint DMR (HOFDMR). High oil corns are generally
considered to have a kernel oil concentration greater than 6 percent. The two populations were
improved by means of mass selection with self-families selection. The two-step selection
procedure involved a stratified mass selection system that included two seasons per cycle. In the
first season, the good agronomic performance plants were selected to self-pollinate, then kernel
oil content from each ear was measured using a near infrared spectrometer. Oil value was
predicted by using the calibration model. Afterwards, the ears with the highest oil level were
recombined in the second season. Two cycles of selection were applied to both populations. The
better calibration model was used in the later cycle since it was more accurate compared to the
previous one. The oil content of corn kernels were analyzed by soxhlet extraction (AOAC
method) with 15 percent moisture content. It was shown that the oil content of the base
population in HODDMR and HOFDMR were 5.81+0.05 and 5.45+0.13 percent, respectively.
After the two maize populations were selected, the first cycle (C1) oil content of HODDMR and
HOFDMR were 5.65+0.12 percent (decreasing of 2.75 percent CO) and 5.56+0.11 percent
(increasing of 2.02 percent CO0), respectively. For the second cycles (C2), oil content of
HODDMR and HOFDMR were 6.10+0.28 percent (increasing of 7.99 percent C1) and
5.77£0.25 percent (increasing of 3.78 percent C1), respectively. Mass selection with
self-families selection can effectively increase oil content in the C2 of HODDMR population
with kernel oil concentration greater than 6 percent. However, measurement accuracy of
a kernel oil concentration was the main factor affecting the response to selection of both

populations where C2 was improved better than C1.
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1. Single term linear regression

2. Multiterm linear regression

3. Principle component regression
4. Partial least square regression
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v Y v ]
MawInd 1 Usinaniniunilsaiudremainsursusasiulndanln TasaIntlues)szsns HODDMR 1191 200 Hn luseumsda@eni 1

Ears Qil content (%) Ears Qil content (%) Ears Oil content (%) Ears QOil content (%) Ears Qil content (%)
1 2.90 21 3.80 41 4.05 61 4.29 81 4.48
2 3.05 22 3.80 42 4.05 62 432 82 4.49
3 3.18 23 3.80 43 4.06 63 432 83 4.50
4 3.24 24 3.82 44 4.08 64 4.33 84 4.50
5 3.29 25 3.82 45 4.10 65 4.34 85 4.50
6 3.33 26 3.86 46 4.11 66 435 86 4.51
7 3.35 27 3.87 47 4.12 67 435 87 4.51
8 3.38 28 3.88 48 4.13 68 438 88 4.52
9 3.46 29 3.88 49 4.13 69 438 89 4.52
10 3.47 30 3.90 50 4.13 70 4.39 90 4.53
11 3.55 31 3.90 51 4.14 71 4.39 91 4.54
12 3.57 32 3.90 52 4.15 72 4.39 92 4.55
13 3.59 33 3.96 53 4.15 73 4.41 93 4.56
14 3.61 34 3.97 54 4.17 74 442 94 4.57
15 3.61 35 3.98 55 4.22 75 4.42 95 4.58
16 3.64 36 4.00 56 4.22 76 4.42 96 4.58
17 3.75 37 4.01 57 4.24 77 443 97 4.58
18 3.78 38 4.03 58 4.25 78 4.44 98 4.58
19 3.78 39 4.04 59 4.27 79 4.44 99 4.61

20 3.79 40 4.05 60 4.27 80 4.46 100 4.63

SL



MIINUINN 1 (1D)

Ears il content (%) Ears Qil content (%) Ears il content (%) Ears Qil content (%) Ears il content (%)
101 4.65 121 4.85 141 5.00 161 5.20 181 5.54
102 4.66 122 4.86 142 5.02 162 5.26 182 5.64
103 4.67 123 4.87 143 5.02 163 5.26 183 5.64
104 4.68 124 4.87 144 5.07 164 5.27 184 5.66
105 4.72 125 4.88 145 5.10 165 5.28 185 5.69
106 4.75 126 4.88 146 5.12 166 5.29 186 5.69
107 4.75 127 4.90 147 5.13 167 5.30 187 5.70
108 4.76 128 4.90 148 5.13 168 5.31 188 5.71
109 4.76 129 4.90 149 5.13 169 5.34 189 5.83
110 4.76 130 491 150 5.13 170 5.37 190 5.87
111 4.77 131 4.92 151 5.13 171 5.37 191 5.97
112 4.78 132 4.92 152 5.14 172 5.38 192 5.97
113 4.78 133 4.93 153 5.14 173 5.39 193 5.99
114 4.78 134 4.94 154 5.15 174 5.40 194 6.02
115 4.80 135 4.94 155 5.17 175 5.41 195 6.15
116 4.80 136 4.95 156 5.17 176 5.42 196 6.30
117 4.81 137 4.95 157 5.17 177 5.43 197 6.38
118 4.81 138 4.97 158 5.19 178 5.43 198 6.38
119 4.82 139 4.98 159 5.19 179 5.50 199 6.49
120 4.85 140 5.00 160 5.20 180 5.51 200 8.08
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v Y v ]
MwWLINN 2 Usinaniniunilsaiudrematindursusasulndanln Tasea Intlve1)szsns HOFDMR $1uau 200 Hn luseumsdadonii 1

Ears il content (%) Ears Qil content (%) Ears il content (%) Ears Qil content (%) Ears il content (%)
1 2.18 21 3.14 41 3.52 61 3.74 81 3.92
2 2.23 22 3.21 42 3.53 62 3.75 82 3.93
3 2.42 23 3.27 43 3.53 63 3.79 83 3.93
4 2.52 24 3.28 44 3.55 64 3.80 84 3.94
5 2.62 25 3.28 45 3.55 65 3.84 85 3.95
6 2.66 26 3.29 46 3.56 66 3.84 86 3.96
7 2.68 27 3.30 47 3.57 67 3.84 87 3.97
8 2.72 28 3.30 48 3.57 68 3.84 88 3.97
9 2.72 29 3.31 49 3.58 69 3.85 89 3.98
10 2.73 30 3.35 50 3.60 70 3.85 90 3.99
11 2.80 31 3.36 51 3.61 71 3.85 91 4.00
12 2.92 32 3.36 52 3.61 72 3.86 92 4.01
13 2.96 33 3.40 53 3.064 73 3.86 93 4.01
14 3.00 34 3.41 54 3.67 74 3.87 94 4.03
15 3.03 35 3.43 55 3.67 75 3.88 95 4.03
16 3.05 36 3.44 56 3.69 76 3.89 96 4.06
17 3.06 37 3.46 57 3.69 77 3.90 97 4.07
18 3.09 38 3.48 58 3.70 78 3.90 98 4.08
19 3.09 39 3.49 59 3.72 79 3.90 99 4.10
20 3.11 40 3.52 60 3.72 80 391 100 4.11

LL



MIINUINN 2 (D)

Ears il content (%) Ears Qil content (%) Ears il content (%) Ears Qil content (%) Ears il content (%)
101 4.11 121 4.29 141 4.44 161 4.70 181 4.92
102 4.14 122 4.32 142 445 162 4.71 182 4.93
103 4.14 123 433 143 4.46 163 4.71 183 4.95
104 4.14 124 4.35 144 4.47 164 4.71 184 4.95
105 4.15 125 4.35 145 4.49 165 4.75 185 4.99
106 4.15 126 4.36 146 4.49 166 4.75 186 5.01
107 4.16 127 4.36 147 4.51 167 4.77 187 5.03
108 4.17 128 4.37 148 4.55 168 4.78 188 5.07
109 4.18 129 4.37 149 4.57 169 4.79 189 5.08
110 4.18 130 4.37 150 4.58 170 4.80 190 5.10
111 4.19 131 4.37 151 4.62 171 4.85 191 5.10
112 4.20 132 4.38 152 4.62 172 4.85 192 5.16
113 4.22 133 4.38 153 4.63 173 4.86 193 5.22
114 4.22 134 4.40 154 4.63 174 4.86 194 5.22
115 4.23 135 4.42 155 4.64 175 4.86 195 5.28
116 4.23 136 4.42 156 4.64 176 4.87 196 5.28
117 4.24 137 4.42 157 4.66 177 4.88 197 5.30
118 4.25 138 443 158 4.67 178 4.89 198 5.38
119 4.28 139 443 159 4.68 179 4.90 199 5.83
120 4.29 140 4.44 160 4.68 180 4.90 200 5.87
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v Y v ]
M31aNni 3 UsuaniniundsaiudremaiasursusagulndannInsalnt) ve91/529105 HODDMR 31191 200 Hn luseumssa@eni 2

Ears il content (%) Ears Qil content (%) Ears il content (%) Ears Qil content (%) Ears il content (%)
1 5.15 21 5.88 41 6.12 61 6.29 81 6.45
2 5.38 22 5.89 42 6.13 62 6.30 82 6.45
3 5.39 23 5.89 43 6.14 63 6.30 83 6.45
4 5.42 24 5.90 44 6.14 64 6.30 84 6.46
5 5.50 25 591 45 6.15 65 6.31 85 6.46
6 5.51 26 595 46 6.16 66 6.33 86 6.48
7 5.60 27 597 47 6.16 67 6.34 87 6.49
8 5.61 28 5.99 48 6.21 68 6.37 88 6.49
9 5.64 29 6.00 49 6.22 69 6.37 89 6.49
10 5.64 30 6.00 50 6.23 70 6.37 90 6.51
11 5.65 31 6.01 51 6.24 71 6.37 91 6.51
12 5.66 32 6.03 52 6.24 72 6.39 92 6.52
13 5.71 33 6.03 53 6.26 73 6.39 93 6.53
14 5.72 34 6.04 54 6.26 74 6.40 94 6.54
15 5.75 35 6.05 55 6.27 75 6.40 95 6.55
16 5.77 36 6.08 56 6.27 76 6.40 96 6.57
17 5.77 37 6.09 57 6.28 77 6.40 97 6.59
18 5.79 38 6.09 58 6.28 78 6.41 98 6.60
19 5.84 39 6.10 59 6.28 79 6.42 99 6.61
20 5.86 40 6.12 60 6.28 80 6.44 100 6.63
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MI19UINT 3 (D)

Ears il content (%) Ears Qil content (%) Ears il content (%) Ears Qil content (%) Ears il content (%)
101 6.64 121 6.84 141 6.95 161 7.19 181 7.46
102 6.64 122 6.86 142 6.96 162 7.19 182 7.47
103 6.65 123 6.86 143 6.97 163 7.20 183 7.48
104 6.66 124 6.86 144 6.97 164 7.21 184 7.52
105 6.66 125 6.86 145 6.97 165 7.21 185 7.54
106 6.67 126 6.87 146 6.98 166 7.22 186 7.57
107 6.68 127 6.87 147 6.98 167 7.22 187 7.59
108 6.69 128 6.87 148 6.99 168 7.25 188 7.60
109 6.69 129 6.88 149 7.00 169 7.27 189 7.67
110 6.70 130 6.90 150 7.04 170 7.27 190 7.74
111 6.71 131 6.91 151 7.06 171 7.29 191 7.77
112 6.71 132 6.91 152 7.07 172 7.30 192 7.77
113 6.71 133 6.93 153 7.08 173 7.30 193 7.83
114 6.72 134 6.93 154 7.09 174 7.31 194 7.88
115 6.73 135 6.93 155 7.09 175 7.33 195 7.91
116 6.74 136 6.93 156 7.09 176 7.34 196 7.92
117 6.74 137 6.93 157 7.11 177 7.37 197 8.02
118 6.75 138 6.94 158 7.11 178 7.38 198 8.08
119 6.80 139 6.94 159 7.16 179 7.41 199 8.09
120 6.81 140 6.95 160 7.18 180 7.44 200 8.15
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v Y v ]
MNWUINN 4 Usinaniniunilsaiudremaindunsusasulndanln Tasea1ni ¥091)5251n5 HOFDMR $1u7u 200 Hn luseumsdadoni 2

Ears il content (%) Ears Qil content (%) Ears il content (%) Ears Qil content (%) Ears il content (%)
1 4.04 21 5.16 41 5.42 61 5.56 81 5.78
2 4.47 22 5.16 42 5.43 62 5.56 82 5.78
3 4.51 23 5.17 43 5.44 63 5.57 83 5.79
4 4.59 24 5.25 44 5.44 64 5.58 84 5.80
5 4.59 25 5.26 45 5.45 65 5.61 85 5.80
6 4.59 26 5.29 46 5.47 66 5.61 86 5.81
7 4.83 27 5.29 47 5.47 67 5.63 87 5.82
8 4.84 28 5.31 48 5.49 68 5.64 88 5.82
9 4.85 29 5.33 49 5.49 69 5.65 89 5.82
10 4.89 30 5.34 50 5.50 70 5.66 90 5.83
11 4.90 31 5.34 51 5.50 71 5.66 91 5.83
12 491 32 5.34 52 5.51 72 5.67 92 5.84
13 4.93 33 5.35 53 5.51 73 5.70 93 5.84
14 4.96 34 5.35 54 5.52 74 5.71 94 5.84
15 5.00 35 5.36 55 5.53 75 5.72 95 5.88
16 5.01 36 5.37 56 5.53 76 5.73 96 5.89
17 5.04 37 5.37 57 5.54 77 5.75 97 5.90
18 5.07 38 5.39 58 5.54 78 5.76 98 5.93
19 5.11 39 5.40 59 5.54 79 577 99 5.93

20 5.15 40 5.41 60 5.55 80 5.77 100 5.94
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MIINUINT 4 (D)

Ears il content (%) Ears Qil content (%) Ears il content (%) Ears Qil content (%) Ears il content (%)
101 5.94 121 6.12 141 6.25 161 6.58 181 6.83
102 5.95 122 6.12 142 6.25 162 6.60 182 6.83
103 5.96 123 6.12 143 6.26 163 6.61 183 6.88
104 5.99 124 6.12 144 6.26 164 6.61 184 6.89
105 5.99 125 6.12 145 6.28 165 6.63 185 6.93
106 6.00 126 6.14 146 6.28 166 6.64 186 6.93
107 6.00 127 6.14 147 6.29 167 6.66 187 6.93
108 6.02 128 6.15 148 6.37 168 6.66 188 6.95
109 6.02 129 6.15 149 6.37 169 6.67 189 6.97
110 6.03 130 6.16 150 6.43 170 6.67 190 6.99
111 6.03 131 6.17 151 6.44 171 6.67 191 7.03
112 6.04 132 6.17 152 6.45 172 6.67 192 7.04
113 6.04 133 6.17 153 6.46 173 6.69 193 7.04
114 6.09 134 6.20 154 6.46 174 6.69 194 7.05
115 6.09 135 6.21 155 6.50 175 6.70 195 7.06
116 6.09 136 6.23 156 6.51 176 6.72 196 7.07
117 6.10 137 6.23 157 6.51 177 6.73 197 7.13
118 6.10 138 6.23 158 6.55 178 6.76 198 7.13
119 6.11 139 6.24 159 6.55 179 6.77 199 7.34
120 6.11 140 6.25 160 6.58 180 6.78 200 7.98
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4 o § Q' 9} o {
MINWUINT 5 ANHULNUNYAT IAsmAgvelseying HODDMR (a2 HOFDMR U5g11nsi5uau ‘]Ji%’]ﬂﬂiiﬁ]‘ﬂﬂWiﬂﬂ!ﬁ’f]ﬂﬁ 1 e

v A ~ o v Jd 2 =} A v Y 9 [l ] a
JOUNMTAALDDNN 2 ﬂ']JWl.!‘Ij‘L‘]J'iEJ‘]_IWIEJ‘]J nuilasnaaos ﬂuEJ'Jﬁ]EJGUTOIWQLLQS"UTN\INLLWQ%’T@

Varieties Days to 50% Plant Ear Moisture Shelling 1000 Lodgingll Foliar
anthesis silking height height content (%) kernels (g) stalk root dis.”
(cm) (cm) (%)

HODDMR C, 74 75 228.40 134.47 20.73 79.73 327 1 2 2.06
HODDMR C, 76 77 233.27 130.27 21.47 80.04 357 1 2 2.00
HODDMR C, 75 77 221.77 120.63 21.50 78.15 304 1 2 2.07
KS23 C, 78 79 231.97 128.43 20.53 78.78 380 1 2 1.86
Alex syn. C,, 74 76 166.50 72.30 14.60 78.52 178 2 3 3.52
HOFDMR C, 75 76 223.40 120.17 21.43 78.90 350 1 2 1.86
HOFDMR C, 76 77 227.83 125.47 21.97 79.56 353 1 2 1.97
HOFDMR C, 77 77 216.87 118.10 22.53 79.16 326 1 2 1.76
SWIC, 76 77 223.30 112.03 21.60 75.53 380 1 1 1.60
HO C,, 77 77 184.23 91.00 15.40 74.97 195 2 3 3.61
Sw4452 76 77 221.33 129.83 26.90 78.93 388 1 1 1.52
NK40 74 76 211.53 115.33 22.77 77.63 455 1 1 1.07

1/ v 9 Y v Y Yy A A
wineme | msvnavtaz IsanaluInazuuuszuy 1-5 Tasmsvinduuaz Isamaludesinga = 1 azuuu unga= 5 azuuy
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4 o § Q' 9} o {
MINWUINT 6 ANHULNUNYAT IAsmasvelseying HODDMR (a2 HOFDMR U5g11nsi5uau ‘]Ji%’]ﬂﬂiiﬁ]‘ﬂﬂWiﬂﬂ!ﬁ’f]ﬂﬁ 1 e

v A A v o d A ~ A Aav A v J
JOUNMTAALDDNN 2 ﬂ']JWl.!‘Ij‘L‘]J'iEJ‘]_IWIEJ‘]J nuilasnaaos ﬁﬂTuUﬂﬂW%qﬁuﬂiﬁﬁiiﬂ

Varieties Days to 50% Plant Ear Moisture Shelling 1000 Lodging” Foliar
anthesis silking height height content (%) kernels stalk root dis.”
(cm) (cm) (%) (®

HODDMR C,; 65 66 189.67 117.97 15.40 80.13 280 2 3 2.31
HODDMR C, 64 65 188.67 127.47 15.67 80.28 295 2 3 2.20
HODDMR C, 64 66 194.67 123.37 15.50 81.15 279 2 3 2.00
KS23C, 62 63 197.67 129.90 15.83 80.77 306 2 3 1.90
Alex syn. C,, 54 55 146.00 127.07 12.23 81.28 189 3 4 4.50
HOFDMR C, 64 65 184.67 98.30 15.03 81.20 303 2 3 2.01
HOFDMR C, 65 66 173.00 118.00 15.00 78.72 289 1 3 2.00
HOFDMR C, 64 65 185.67 120.07 15.13 79.57 283 1 3 1.80
SwicC,, 63 64 160.33 122.33 15.13 68.92 299 1 2 1.70
IHO C,, 53 55 153.33 108.73 13.10 73.90 183 3 2 4.20
SW4452 62 62 195.00 81.37 17.57 82.02 322 1 2 1.70
NK40 61 61 177.33 123.47 16.73 82.76 361 1 1.5 1.30

1/ v 9 Y v Y Yy A A
wineme | msvnavtaz IsanaluInazuuuszuy 1-5 Tasmsvinduuaz Isamaludesinga = 1 azuuu unga= 5 azuuy
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4 < g a {
MSNUINN 7 VUIAUDINAA LAZIOUVT 19 RA ¥991/52¥1A5 HODDMR tiag HOFDMR

Uszmnssudu Uszsnssoumsfaaoni 1 azsounsnaaoni 2

AuiuiilSouion
Vareitys Kernels size (cm) Embyos size (cm)
width length thickness width  length
HODDMR C, 0.88 1.09 0.44 0.76 0.96
HODDMR C, 0.90 1.07 0.41 0.55 1.25
HODDMR C, 0.87 1.09 0.41 0.56 0.96
KS23 C, 0.92 1.09 0.44 0.51 1.20
Alexsyn.C,;,  0.76  0.90 0.39 0.66 0.84
HOFDMR C, 0.89 1.39 0.43 0.57 0.95
HOFDMR C,  0.90 1.07 0.43 0.57 0.95
HOFDMR C,  0.89 1.10 0.42 0.60 0.99
SW1C,, 0.90 1.06 0.43 0.54 0.90
IHO C,, 074 098 0.37 0.58 0.83
SW4452 0.93 1.20 0.42 0.54 1.05

NK40 0.96 1.11 0.61 0.50 1.60
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