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Abstract

The University of Phayao Maize Improvement (UPMI) has strongly emphasized performing the waxy corn improvement.
Namely, ninety accessions were collected and initiated by simply S, selection model. Then, ten lines of S, generation were
selected that many agronomic characters and adaptation were good, viz, UP004-1, UP010-1, UP021-1, UP022-1, UP026-
2, UP029-2, UP033-1, UP042-1, UP043-2 and UP044-1. Data recording, the amylopectin content of both kernels (fresh
and dry) was approximately 95%. Sugar content, total averaged 58.3-88.3 mg/g and non-reducing was 15.0-51.5 mg/g.
Moreover, yield components were performed, viz, green weight, white weight, shelling and cutting. The results showed that the
best line was UP044-1 (1,275 kg/rai), UP010-1 (734 kg/rai), UP022-1 (73.5%) and UP022-1 (57.3%), respectively.
The preliminary F, hybrid establishment, there were crossed by three testers, UPWC1, 3 and 6, operated in late rainy season
2013. Yield trial evaluation, thirty crosses were received and conducted in dry season 2013. Many agronomic characters were
recorded. Namely, amylopectin content ranged 94-97% of both kernels. Furthermore, total and non-reducing sugar were 53.1-

90.9 and 14.0-54.6 mg/g, respectively. Day to flowerings, tasseling and silking were 43-50 and 43-48 days, respectively.
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Most importantly, the best crosses of green and white weight were UP021-1 x UPWC3 (2,127 kg/rai) and UP033-1 x

UPWC1 (1,523 kg/rai), respectively. Shelling and cutting percentage found that in UP029-2 38 x UPWC1(89.6%) and

UP044-1 x UPWC6 (62.9%). In addition, the pericarp thickness measured two sides, germinal and abgerminal. The results

revealed that the thinnest line was UP0211-1 x UPWC1 equal to 152.3 and 135.9 micron, respectively. The eating qualities

consisted of flavor, tenderness and pericarp thickness were scored. The best crosses of eating qualities, there were UP010-1 x

UPWC1 (4.1), UP029-2 x UPWC6 (4.3) and UP010-1 x UPWC1 (1.5).
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Table 1 Means of biochemical characters of 10 waxy lines; trial conducted at University of Phayao in 2013L.

Line Amylopectin (%) Sugar (mg/g)
Fresh kernel Dry kernel TS" non-RS”
UP004-1 96.0 97.5 58.3d 15.0e
UPO10-1 96.7 97.1 65.3cd 32.4d
UP021-1 97.6 97.4 71.2bc 41.9c¢
UP022-1 96.7 96.1 59.0d 33.9d
UP026-2 97.6 97.5 77.3b 51.5a
UP029-2 97.6 97.1 88.3a 46.1a-c
UP033-1 98.0 96.4 85.2a 51.1ab
UP042-1 96.0 97.4 68.1c 44.7bc
UP043-2 96.7 97.5 61.4cd 30.1d
UP044-1 98.0 96.5 70.9bc 46.3a-c
F-test ns ns o o
LSD (0.05) 1.9 2.0 7.7 2.0
CV (%) 0.84 0.87 4.55 2.18

TS = total sugar, * non-RS = non-reducing sugar, ns = non-significant difference at P<0.05,

, ** = significant difference at P<0.05 and P<0.01 levels, respectively. 2013L = late rainy season.

Table 2 Means of agronomic characters of 10 waxy lines; trial conducted at University of Phayao in 201 3L.

' Height (cm) Day to flowering (day) Green White Shelling Cutting
Line - weight weight (%) (%)
Plant Ear Tassel Silk (kg /rai) (ke /rai)
UP004-1 100bc 52bc 46¢d 48de 1180b 714a 62.3b 53.0a
UPO10-1 97c 41e 47bc 47e 1176b 734a 60.5b 47.0b
UPO21-1 82d 44e 49ab 49cd 1150b 517c 46.2d 43.7bc
UP022-1 108b 54b 44d 44f 907d 715a 73.5a 57.3a
UP026-2 98¢ 45e 47bc 48de 836e 521c 62.7b 42.8bc
UP029-2 125a 48d 49ab 51ab 1048¢c 557b 53.7c 40.7cd
UP033-1 127a 49cd 48a-c 49cd 705g 339 48.1cd 36.7d
UP042-1 108b 52bc 46¢d 47e 787f 378d 48.6¢cd 35.4d
UP043-2 126a 57a 49ab 52a 1052c 566b 54.2c 40.6¢cd
UP044-1 111b 50cd 50a 50bc 1275a 467de 37.6e 32.1e
F-test o ok . . . ok . ok
LSD(0.05) 5.0 2.0 2.0 2.0 115 51 11.2 5.8
CV (%) 2.14 1.51 1.90 1.50 4.98 4.98 8.93 5.48

*, ** = significant difference at P<0.05 and P<0.01 levels, respectively. 2013L = late rainy season.
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Table 3 Means of biochemical and agronomic characters of 30 hybrids and 1 check variety; trial conducted at University of

Phayao in 2013D.

Amylopectin (%) Sugar (mg/g) Height (cm) Day to flowering Green White Shelli Cutting
Hybrid (day) weight weight ng (%)
Fresh Dry TS”  non-RS’ Plant Ear Tassel  Silk (kg/rai)  (kg/rai) (%)

UP004-1 x UPWC1 95.7 95.4 57 32.9 168 74 47 47 1286 768 59.7 54.3
x UPWC3 96.6 96.1 84.2 50.1 178 75 46 45 1406 867 61.7 52.9

x UPWC6 97.0 96.4 69.2 40.9 145 78 46 45 1177 668 56.8 49.7
UP010-1 x UPWC1 96.0 96.2 75.3 50.5 143 80 45 44 2059 1448 70.3 55.8
x UPWC3 95.0 96.6 86.3 45.1 153 73 47 46 1433 946 66.0 54.8

x UPWC6 95.7 95.1 64.3 31.4 149 66 43 43 1505 629 41.8 51.5
UP021-1 x UPWC1 95.9 96.1 55.3 14.0 146 78 47 46 1380 828 60.0 53.6
x UPWC3 95.3 96.6 74.0 46.2 158 81 45 44 2127 1260 59.2 59.5

x UPWC6 94.8 96.1 88.3 46.9 156 78 45 44 1776 1123 63.2 56.5
UP022-1 x UPWC1 94.8 96.1 90.9 54.6 152 70 45 45 1480 663 44.8 50.7
x UPWC3 95.6 96.6 87.7 46.8 154 78 49 48 1917 1157 60.4 60.0

x UPWC6 94.8 96.0 58.9 30.4 150 84 50 47 1864 1108 59.4 56.5
UP026-2 x UPWC1 94.4 96.3 84.4 45.8 165 74 49 48 1926 1181 61.3 52.1
x UPWC3 95.2 96.7 78.9 46.0 150 77 46 46 1979 1147 58.0 59.9

x UPWC6 95.2 96.5 77.5 38.0 151 66 46 47 1632 1034 63.4 57.0
UP029-2 x UPWC1 95.9 96.3 57.0 34.5 168 78 46 45 1572 1408 89.6 60.9
x UPWC3 95.4 96.5 66.5 39.2 145 65 45 44 1798 1179 65.6 54.6

x UPWC6 95.6 97.4 53.1 29.1 158 84 45 44 1552 1072 69.1 36.5
UP033-1 x UPWC1 94.3 96.0 74.5 49.5 144 74 47 46 1931 1523 78.9 47.7
x UPWC3 94.6 95.8 66.1 39.0 144 75 47 48 1763 1187 67.3 37.2

x UPWC6 95.8 95.7 64.3 41.2 156 78 47 46 1820 1352 74.3 38.5
UP042-1 x UPWC1 96.6 95.7 73.1 32.1 168 67 47 47 1749 1302 4.7 61.3
x UPWC3 96.0 95.7 68.4 34.2 167 71 48 48 1686 1256 73.4 60.2

x UPWC6 97.4 95.2 57.4 41.3 171 69 47 46 1703 1298 75.6 59.8
UP043-2 x UPWC1 96.2 95.4 58.6 39.8 158 69 47 46 1578 1123 70.7 60.3
x UPWC3 96.1 96.3 66.9 40.1 164 68 46 46 1604 1198 74.2 60.5

x UPWC6 95.3 96.5 62.2 40.8 167 67 45 46 1566 1067 67.3 58.9
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Table 3 (Cont.)
Amylopectin (%) Sugar (mg/g) Height (cm) Day to flowering Green White Shelli Cutting
Hybrid (day) weight weight ng (%)
Fresh Dry TS" non-RS®  Plant Ear Tassel Silk (kg/rai) (kg/rai) (%)
UP044-1 xUPWC1 96.6 96.2 63.4 37.6 177 74 45 44 1856 1387 72.7 61.8
x UPWC3 94.8 95.9 66.9 29.9 173 69 47 46 1890 1411 74.5 62.3
x UPWC6 94.3 96.3 65.1 29.7 169 77 48 46 1812 1432 77.3 62.9
Big White 94.7 94.3 70.2 38.2 150 74 48 48 1626 1243 76.4 46.6
F_tesl ns ns k. * 3k * k. * k. * k. * k. * k. * k. * k. k%
LSD (0.05) 2.9 5.8 12.4 8.7 5.0 4.0 2.0 2.0 35 58 11.8 5.1
CV (%) 1.48 2.94 8.33 10.33 1.45 2.35 2.35 2.28 0.99 2.60 8.94 4.77

Y TS = total sugar,

P<0.05 and P<0.01 levels, respectively. 2013D = dry season.

* non-RS = non-reducing sugar, ns = non-significant difference at P<0.05, *, ** = significant difference at

Table 4  Means of plant, ear character and eating quality of 30 hybrids and 1 check variety; trial conducted at University of

Phayao in 2013D

Plant aspect‘"

Ear length (cm)

Pericarp thickness

Eating quality

Hybrid (1-5) No. row No. seed (micron)
] i per ear per row L N -
Plant Ear Length ~ Width Tip Ger. Abger. Flavor Tendern Thickne

(1-5)¥ ess ss

UP004-1 x UPWC1 3.3 3.0 14.4 2.9 13.2 13.1 27.6 251.2 211.2 3.4 3.5 1.9
x UPWC3 4.3 3.3 16.1 3.8 15.1 14.7 29.1 158.3 166.1 3.6 3.8 1.8

x UPWC6 4.0 3.3 15.0 3.1 13.2 14.2 28.1 188.9 144.2 3.5 3.5 1.9
UP010-1 x UPWC1 4.0 3.0 14.9 3.0 13.9 15.3 27.9 203.7 176.4 4.1 4.1 1.5
x UPWC3 4.3 3.0 15.7 3.0 14.4 12.1 29.6 169.8 157.5 3.6 3.6 1.9

x UPWC6 4.0 3.7 14.6 3.0 14.1 12.2 30.1 178.8 156.6 3.8 3.9 2.1
UP021-1 x UPWC1 4.3 3.3 14.6 3.0 14.5 13.4 29.6 152.3 135.9 3.7 3.8 1.8
x UPWC3 3.0 2.3 14.7 3.2 12.4 11.5 22.5 158.5 164.8 2.8 3.3 1.8

x UPWC6 4.0 3.0 14.2 3.4 12.7 13.3 25.1 171.5 156.9 3.0 4.0 2.0
UP022-1 x UPWC1 4.0 3.3 13.8 3.4 12.2 13.5 23.6 191.0 246.0 3.3 3.8 1.8
x UPWC3 3.0 3.3 15.3 3.0 12.4 12.9 23.5 209.2 163.4 2.5 2.8 2.3

x UPWC6 3.0 2.3 15.8 3.4 13.1 13.6 19.5 173.3 189.4 2.7 3.6 2.0
UP026-2 x UPWC1 3.0 2.7 16.7 3.0 13.3 13.8 23.1 218.2 187.3 2.8 3.2 2.1
x UPWC3 3.7 2.7 16.8 4.1 14.9 14.3 29.8 195.5 227.2 4.0 3.7 2.0

x UPWC6 3.0 3.0 16.3 3.6 14.1 13.7 27.8 204.5 223.2 3.0 4.2 2.0
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Table 4 (Cont.)

Plant aspectM Ear length (cm) Pericarp thickness Eating quality
Hybrid (1-5) No. row  No. seed (micron)
] ) per ear per row y o .
Plant Ear Length Width Tip Ger. Abger. Flavor Tendern Thickne
(1-5)" ess ss
UP029-2 x UPWC1 3.0 2.7 14.5 3.3 12.0 14.1 21.7 221.6 171.6 2.8 3.5 2.3
x UPWC3 3.0 3.3 13.5 3.2 11.3 13.9 20.0 208.7 217.6 2.8 3.1 2.1
x UPWC6 3.7 3.3 15.1 4.2 13.7 13.9 28.1 158.7 219.7 3.3 4.3 2.3
UP033-1 x UPWC1 4.0 3.3 14.6 4.0 13.9 13.6 24.8 190.7 201.7 3.2 4.0 2.3
x UPWC3 3.0 3.0 14.2 3.0 11.7 13.7 19.6 229.9 159.8 3.0 2.7 2.3
x UPWC6 3.7 3.0 16.2 3.7 13.3 13.7 27.1 182.0 216.8 3.2 3.3 2.3
UP042-1 x UPWC1 3.0 3.3 14.8 3.4 13.3 14.3 27.6 221.4 204.5 3.4 3.8 2.3
x UPWC3 3.0 3.7 15.2 3.2 14.1 13.7 26.5 187.9 199.6 3.2 4.1 2.1
x UPWC6 3.0 3.3 14.6 3.4 13.2 14.1 27.3 194.2 210.3 3.0 3.7 2.1
UP043-2 x UPWC1 3.7 3.0 15.3 3.7 13.9 13.7 24.7 203.5 189.5 2.8 3.9 2.3
x UPWC3 4.0 3.0 14.9 3.4 13.7 13.7 25.6 198.5 186.4 3.4 3.8 2.3
x UPWC6 3.7 3.0 14.5 3.4 13.1 14.2 26.1 199.0 187.3 3.6 3.8 2.1
UP044-1 x UPWC1 4.0 3.7 13.7 3.2 12.4 14.7 23.6 167.4 155.4 3.0 4.0 2.0
x UPWC3 4.0 3.7 14.2 3.4 12.9 14.8 24.3 178.9 154.2 2.8 3.7 2.1
x UPWC6 3.7 3.3 14.3 3.2 13.1 14.5 25.1 202.3 198.6 2.7 3.8 2.3
Big White 2.0 3.7 15.0 3.0 14.0 11.7 29.5 247.4 197 2.7 3.4 1.7
F-test . ns * * . ok ok * * % % ns
LSD (0.05) 0.4 0.9 1.3 0.6 1.0 0.8 3.9 51.8 51.6 0.6 0.7 0.5
CV (%) 8.34 19.7 5.21 11.1 4.94 4.04 9.67 15.81 15.7 12.99 13.35 16.94

ns = non-significant difference at P<0.05, *, ** = significant difference at P<0.05 and P<0.01 levels,
respectively,1/Ger.= germinal, 2/Abger. = abgerminal, 3/rating 1 — 5; 1 = poorest and 5 = best for flavor,
tenderness and plant aspect, 4/rating 1 — 3; 1 = poorest and 3 = best for thickness, ns = non-significant
difference at P<0.05, *, ** = significant difference at P<0.05 and P<0.01 levels, respectively. 2013D = dry

season.
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