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Table 1. Varieties of super sweet maize were used as parents in the study

Seed company

Variety Type
Pacific Hybrids 10 (PH 10) Tropical
Pacific Hybrids 5 (PH 5) Tropical
Bright Jean (BJ) Tropical
Honey Jean No.2 (HJ 2) Temperate
Sinon 2 Temperate
Sinon 3 Temperate
Sinon 123 Temperate
Sinon 506 Temperate
Honey 236 Temperate
Sin Ji Shih 600 (SJS 600) Temperate
Hao Zih Wei (HZW) Temperate
Golden Honey (GH) Temperate
Venus Temperate

hen Nong 135 (SN 135) Temperate

TAIPEI NONG CI CO.

TAIPEI NONG CI CO.
KNOWN-YOU SEED CO., LTD.
KNOWN-YOU SEED CO., LTD.
SINON CORPORATION
SINON CORPORATION
SINON CORPORATION
SINON CORPORATION
SINON CORPORATION
SINON CORPORATION
SINON CORPORATION
BOYOU CO., LTD.

BOYOU CO., LTD.

FARMER SEED LTD.
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Table 2. Mean squares of 14 ra1ts for 91 F; hybrids of super sweet corn

DTT DTS PH EH TLN ELL ELW
Source Df (day) (day) (cm) (cm) (No./plant) (cm) (cm)
Block 2 9.33%* 7 10.44%* 4,452%%* 488%* 28.14%* 55.49%* 1.07*
Genotype 90 11.33%* 13.28%* 1,887** 957** 3.46** 154.44%* 1.17**
Type 2 81.10%* 52.13%* 64,030%* 31350%** 102.22%* 4073.86** 30.39%*
Within type 88 9.74%* 12.40%** 475%* 267** 1.21%* 65.36%* 0.51%*
Error 180 1.58 1.85 109 109 0.52 10.64 0.27
Total 272

LAPP FEW EL ED RN BT SC
Source Df (cm?) (g/ear) (cm) (mm) (No.) (g/cm?) (Brix®)
Block 2 1,188** 648 11.39%** 1.89 0.14 1,792 8.81%*
Genotype 90 1,791%* 3,667** 8.68%* 11.82%%* 2.06%* 2,030%* 3.34%*
Type 2 57,706%* 96,303%%* 238.42%* 124.65%* 3.39%* 12,831%* 19.36**
Within type 88 520%** 1561%* 3.46** 9.25%* 2.03%%* 1784 2.97
Error 180 152 503 1.20 3.46 0.77 1511 2.00
Total 272

“* ** Significant at 5% and 1% probability levels, respectively.
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Table 3. Means of days to tasseling (up trigon) and days to silking (down trigon) for 91 hybrids of super sweet

corm
Honey  Sinon Sinon  Sinon Sinon

Variety GH SJS600 HZW 236 3 HJ2 2 123 SN 135 506 Venus PH10 BJ PHS
GH 57.0 54.3 57.6 59.0 56.6 560 560 573 59.0 56.6 59.0 60.6 60.0
SJS 600 59.0 53.6 53.0 533 556 526 520 523 52.6 523 546 533 543
HzZwW 55.6  55.0 52.6 540 533 53.0 52,6 526 53.6 523 533 53.0 55.6
Honey 236 59.6  54.6 53.6 553 556 543 550 55.6 54.6 550 57.0 563 55.0
Sinon 3 603 54.6 54.3 57.3 560 540 546 553 553 556 57.0 573 56.6
HI2 59.0 573 54.3 57.6 57.3 540 543  57.0 56.3 553 566 57.0 55.0
Sinon 2 57.0 543 54.6 56.6 556 553 546 533 53.0 543 546 56.0 54.6
Sinon 123 586 533 54.3 56.0 56.6 556 563 55.0 56.0 57.0 556 543 56.0
SN 135 59.0 54.0 53.6 57.0 56.6 58.0 543  56.6 54.0 553  56.6 553 543
Sinon 506 60.6 54.6 55.3 55.3 563 580 550 57.0 553 543 556 553 55.6
Venus 57.6  54.0 54.0 56.6 573 580 556 59.0 573 56.3 553 553 583
PH 10 60.0 57.0 54.0 57.6 57.6 573 563 57.6 58.6 57.3 56.6 580 573
BJ 62.0 543 53.6 58.0 59.0 583 56.6 563  56.6 56.0 57.0  60.0 57.6
PH5 613 54.6 56.3 56.0 573 553 563 57.0 55.0 56.6 59.0 59.0 593

days to tasseling: LSDy s

= 2.4; days to silking: LSDg s = 2.8.
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Table 4. Means of plant height (up trigon) and ear height (down trigon) for 91 hybrids of super sweet corn

Honey Sinon Sinon  Sinon Sinon

Variety GH SJS600 HZW 236 3 HJ2 2 123 SN 135 506 Venus PH10 BJ PHS
GH 1463  135.0 1533 1453 149.0 152.0 150.6 1583 134.0 1463 200.3 189.6 168.6
SJS 600 53.0 142.0 1433 161.3 1403 1253 1256 131.6 1393 141.6 160.6 163.3 1533
HZW 47.0 56.3 124.6 1443 1333 1303 121.6 110.0 1283 1133 154.6 143.0 159.0
Honey 236  62.6 54.0 433 146.3 137.0 137.0 1453 127.6 148.6 139.0 190.0 159.6 156.0
Sinon 3 55.0 54.3 51.0 550 152.6 1223 153.0 143.6 142.0 147.0 177.3 182.0 165.6
HJ2 63.0 48.6 443 586 613 136.6 128.0 133.6 138.6 124.0 170.0 183.3 174.6
Sinon 2 52.6 433 42,6 506 48.6 51.6 125.0 1243 1293 129.0 171.0 1683 1843
Sinon 123 59.3 40.6 38.3 573 57.6 50.0 47.6 130.0 150.3 155.0 1763 178.6 180.6
SN 135 61.0 48.3 356 51.0 540 533  46.0 56.0 129.6 166.6 1793 127.6 169.3
Sinon 506 48.6 43.6 416 566 513 546 456 600 47.6 144.0 176.6 175.6 1823
Venus 63.3 50.0 370 553 533 51.0 51.0 586 540 576 172.0 176.0 207.3
PH 10 95.0 67.3 64.3 96.6 82.0 803 69.0 780 786 740 793 184.3 207.3
BJ 84.0 63.6 55.0 753 833 87.0 69.0 810 88.6 760 836 89.6 195.3
PH 5 68.3 58.0 583 643 66.6 723 786 783 713 773 100.6 993 91.6

plant height: LSDy s

=29.1; ear height: LSDy s

=20.4.
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Table 5. Means of total leaf number (up trigon) and ear leaf length (down trigon) for 91 hybrids of super sweet
corn

Honey Sinon Sinon  Sinon Sinon

Variety GH SJS600 HZW 236 3 HJ2 2 123 SN 135 506 Venus PH10 BJ PHS
GH 9.0 9.6 106 103 106 9.6 100 103 10.0 11.6 126 113 11.3
SJS 600 73.0 10.3 10.6  10.6 9.6 9.6 103 10.6 9.6 10.0 1.0 11.0 11.0
HZW 76.3  80.0 9.3 10.0 10.0 8.6 9.3 9.0 9.6 86 103 10.3 11.0
Honey 236 803 80.0 733 11.0 103 100 106 106 106 103 13.3 11.3 10.6
Sinon No.3 76.6 843 81.0 813 11.6  10.0 103 10.6 11.0 103 11.3 12.3 11.6
HJ2 763 773 763 780 853 10.3 10.3 10.6 11.0  10.0 11.6 11.6 11.6
Sinon No.2 756 773 72,6 723 776 813 10.3 10.3 10.3 10.3 11.3 1.0 12.0
Sinon 123 750 783 70.0 73.6 786 783 740 10.6 100 106 120 11.6 123
SN 135 81.0 800 726 796 813 813 763 75.0 10.6 103 11.6 120 113
Sinon 506 700 760 746 776 790 786 743 76.6 74.0 10.6 11.3 1.6  11.0
Venus 780 776 730 813 770 77.0 750 76.0 803 82.0 11.0  11.6 123
PH 10 86.6 88.0 833 896 870 88.0 843 82.6 883 856 85.6 12.0 136
BJ 84.0 863 783 763 803 883 8.0 833 843 843 836 870 12.0
PH 5 90.6 850 83.6 886 866 926 936 916 953 956 1006 963 94.0

total leaf number: LSDy o5 = 1.62; ear leaf length: LSDg s = 7.1.

6. [FERHFEL R AR R (om) (B2 A PR PR (42 E)) LTS (em?)
Table 6. Means of ear leaf width (up trigon) and leaf area per plant (down trigon) for 91 hybrids of super sweet
corn

Honey Sinon Sinon  Sinon Sinon

Variety GH SJS600 HZW 236 3 HI2 2 123 SN135 506 Venus PH10 BJ PHS
GH 8.4 9.5 9.6 9.1 9.2 9.3 9.3 8.7 9.0 8.6 10.9 9.6 93
SJS 600 4352.6 9.6 8.9 9.2 9.2 9.0 8.9 9.3 9.0 86 103 102 9.2
HzZwW 5158.0 5498.3 8.9 9.6 9.0 8.7 8.9 8.8 9.1 88 10.1 10.1 9.0
Honey 236 5454.3 5034.6 4592.0 9.4 9.4 9.3 9.8 9.5 9.0 9.6  10.7 99 9.7
Sinon 3 4935.6 5483.6 5487.0 5403.0 9.4 9.4 9.1 9.3 8.7 8.6 9.9 10.7 94
HJ2 4953.6 5027.6 4837.3 5199.3 5668.3 9.7 9.4 9.3 9.5 9.8 9.8 102 9.9
Sinon 2 4955.0 4940.6 4491.6 4752.6 5152.0 5541.3 9.5 9.5 9.6 9.8 10.1 95 9.7
Sinon 123 4952.3 4942.6 4408.3 5085.3 5055.3 5220.3 4994.3 8.7 8.7 8.6 9.9 106 94
SN 135 4971.3 5224.0 4517.3 53653 5364.6 5360.6 5120.0 4630.0 9.3 9.4  10.0 9.5 10.0
Sinon 506  4463.6 4819.6 4784.3 4942.3 4877.3 52983 5063.3 4701.3 4883.3 92 10.1 10.7 9.5
Venus 4738.6 4701.6 4519.3 5518.0 4701.0 5351.6 5176.3 4643.6 5336.6 5351.3 9.6 104 10.8
PH 10 6672.0 6441.6 5942.3 6759.6 6068.6 6086.3 6013.0 5807.6 6248.0 5123.0 6030.3 104 103
BJ 5698.6 6259.3 5618.3 5332.6 6081.0 6371.3 5558.3 6237.6 5673.6 6361.3 6175.0 6444.0 9.6
PHS5 5938.0 5518.0 5314.0 6080.0 5741.0 6480.0 6400.0 6110.6 6722.0 6443.0 7684.0 4014.3 5332.6

ear leaf width: LSDy s = 0.98; leaf area per plant: LSDg s = 942.
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Table 7. Means of fresh ear weight (up trigon) and ear length (down trigon) for 91 hybrids of super sweet corn

Honey Sinon Sinon  Sinon Sinon

Variety GH SJS600 HZW 236 3 HJ 2 2 123 SN135 506 Venus PH10 BJ PHS
GH 161.3 192.0 1863 1953 1793 216.0 1983 1783 1726 1720 2486 1713 236.6
SJS 600 19.3 199.0 188.0 224.6 2050 172.6 1703 220.0 232.0 194.0 266.0 241.0 239.6
HzZwW 183  19.6 214.0 2160 201.6 1733 1963 1773 1863 1793 248.6 2440 2313
Honey 236 200 196 19.0 187.0 1693 211.0 184.0 1743 1950 179.6 246.6 2103 253.6
Sinon 3 193 206 180 183 2203 173.0 201.0 186.6 163.0 198.0 2273 246.0 214.6
HI2 196 193 190 180 183 1983 180.6 160.0 173.6 163.0 219.0 2250 251.6
Sinon 2 196 176 186 193 180 18.6 183.6 189.0 178.0 1883 242.6 213.6 228.0
Sinon 123 196 186 183 190 193 176 193 172.6 182.6 1553 2456 2403 227.6
SN 135 200 196 174 176 180 173 186 18.6 187.6 1623 2243 2413 239.0
Sinon 506 190 196 183 183 176 176 173 19.0 18.6 1573 246.6 227.0 221.6
Venus 186 180 176 180 190 166 183 176 17.6 17.0 2233 2263 2703
PH 10 23.0 220 203 220 200 203 210 216 21.0 206 210 204.0 250.0
BJ 200 216 200 196 206 203 196 213 203 200 206 19.6 232.3
PHS5 220 200 200 203 203 213 216 213 216 220 223 213 223

fresh ear weight: LSDg s = 51.3; ear length: LSDg s = 2.4.
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Table 8. Means of ear diameter (up trigon) and row number (down trigon) for 91 hybrids of super sweet corn

Honey Sinon Sinon Sinon Sinon PH PH
Variety GH SJS600 HZW 236 3 HJ2 2 123 SN 135 506 Venus 10 BJ 5
GH 40.6 44.6 423 433 420 463 440 40.6 416 426 453 413 446
SJS 600 14.2 44.6 42.0 456 436 426 433 453 463 453 470 456 463
HzZwW 15.7 15.2 460 46.0 456 43.0 463 430 450 416 480 473 46.0
Honey 236 13.4 13.6 15.7 433 41.6 453 416 42,6 440 433 456 440 476
Sinon 3 15.0 15.7 16.0 13.6 440 433 446 446 426 446 456 473 450
HJ2 14.8 14.4 152 13.0 1438 436 423 42,6 416 41.0 443 433  46.0
Sinon 2 15.2 13.7 14.6 153 154 138 426 440 440 433 460 433 426
Sinon 123 15.8 13.8 16.5 141 153 147 137 423 43.0 406 453 440 433
SN 135 14.9 14.4 14.1 140 148 138 141 144 440 40.6 433 460 453
Sinon 506 15.1 15.6 15.3 141 145 148 154 149 153 42.0 463 463 436
Venus 15.1 14.1 16.1 141 150 138 139 153 148 13.6 453 456  46.0
PH 10 15.8 13.3 16.5 148 143 150 138 142 144 154 146 42.6 44.6
BJ 12.7 13.0 15.8 144 145 140 13.0 134 13.6 149 140 134 44.0
PHS 15.3 14.7 15.4 165 144 144 146 144 142 145 149 142 141

ear diameter: LSDy s = 3.38; row number: LSDy s = 1.3.
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Table 9. Means of bite test (up trigon) and sugar content (down trigon) for 91 hybrids of super sweet corn

SJS Honey Sinon Sinon Sinon SN Sinon PH PH
Variety GH 600 HZW 236 3 HJ2 2 123 135 506  Venus 10 BJ 5
GH 2583 291.6 2083 291.6 300.0 300.0 2583 241.6 2583 2583 310.0 300.0 291.6
SJS 600 15.4 2583 291.6 275.0 2583 250.0 241.6 2833 275.0 241.6 2833 266.6 2750
HZwW 17.3 13.6 241.6 2583 2583 250.6 275.0 2583 300.0 241.6 241.6 266.6 241.6
Honey 236 14.0 14.4 14.7 300.0 2583 291.6 3083 2333 316.6 266.6 291.6 308.3 275.0
Sinon 3 13.4 13.1 15.8 14.0 286.3 3333 250.0 2833 2583 291.6 300.0 316.6 300.0
HJ2 13.4 14.3 16.6 14.9 15.8 283.3 2333 2583 2583 275.0 3083 2583 2750
Sinon 2 14.6 14.3 17.0 14.3 14.7 15.0 300.0 241.6 2333 300.0 2583 300.0 2833
Sinon 123 14.7 14.6 14.8 13.2 14.2 12.7 14.4 2833 2583 275.0 291.6 300.0 266.6
SN 135 14.1 14.8 16.5 13.7 13.7 14.5 14.7 13.2 2423 2833 3083 291.6 241.6
Sinon 506 14.8 14.3 14.8 15.2 15.2 15.0 15.1 13.2 14.2 241.6 2750 2750 275.0
Venus 14.6 15.0 15.8 12.9 15.4 13.5 13.6 14.6 15.6 14.5 308.3 275.0 2333
PH 10 12.1 14.7 15.6 15.5 14.2 15.6 13.8 15.2 14.3 14.7 12.1 2583 2833
BJ 14.8 15.2 13.6 13.7 12.8 13.2 14.7 13.1 12.8 14.0 13.4 12.9 266.6
PHS 13.2 13.9 15.5 14.9 14.1 14.1 14.7 14.9 12.9 143 14.5 13.3 13.8
bite test: LSDy o5 = 64.0; sugar content: LSDg s = 1.3.
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Table 10. Means of 14 traits for different types of super sweet corn

DTT DTS PH EH TLN ELL ELW
Type (day) (day) (cm) (cm) (No./plant) (cm) (cm)
Tep. x Tep. 54.7 56.2 138.5 51.5 9.99 77.2 9.17
Tep. x Tro. 55.8 56.9 170.6 74.7 11.46 86.4 9.93
Tro x Tro. 56.9 58.6 190.3 90.6 12.08 91.1 10.18
LSD.0s 2.4 2.8 29.1 20.4 1.62 7.1 0.98

LAPP FEW EL ED RN BT SC
Type (cm®) (g/ear) (cm) (mm) (No.) (g/cm?) (Brix®)
Tep. x Tep. 5018 186.0 18.5 433 14.6 267.2 14.5
Tep. x Tro. 6067 2339 20.8 452 14.7 282.5 14.2
Tro x Tro. 6446 2343 21.1 44.7 14.2 270.8 13.3
LSDy.s 942 51.3 2.4 33 1.3 64.0 1.3

AL G AR R «r'F— JaRgy 5T 1 i
Table 11. Mean squares of 14 traits for 91 hybrids evaluated in GCA and SCA of super sweet corn

DTT DTS PH EH TLN ELL ELW
Source Df (day) (day) (cm) (cm) (No./plant) (cm) (cm)
GCA 13 17.68%* 18.25%* 2815%* 1450%* 4.62%* 236%** 1.45%*
SCA 77 0.90 1.14 98 36 0.25 8 0.13
Error 180 2.31 3.12 336 165 1.04 26 0.38
GCA/SCA 19.6 16.0 28.7 40.2 18.4 29.5 11.1

LAPP FEW EL ED RN BT SC
Source Df (cm?) (g/ear) (cm) (mm) (No.) (g/cm?) (Brix®)
GCA 13 2592%* 4129%* 10.82%* 10.69%* 2.34%* 823 2.26
SCA 77 112 317 0.62 1.96 0.41 561 0.79
Error 180 35 1041 2.40 4.54 0.76 1620 2.18
GCA/SCA 23.1 13.0 17.4 5.45 5.7 1.46 7.79

“** Significant at 1% probability level.
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Table 12. General combining ability effects of 14 traits for 14 hybrids of super sweet corn

DTT DTS PH EH TLN ELL ELW
Variety (day) (day) (cm) (cm) (No.) (cm) (cm)
GH 2.55 2.74 3.69 0.82 -0.22 -2.70 -0.24
SJS 600 -1.80 -1.67 -9.22 -10.11 -0.55 -1.06 -0.30
HZW -2.02 -2.33 -20.41 -15.64 -1.13 -5.06 -0.29
Honey 236 0.11 0.21 -3.11 0.43 0.05 -1.53 0.01
Sinon 3 0.27 0.19 -0.94 -2.64 0.02 0.18 -0.11
HJ2 0.50 0.55 -7.66 2270 -0.02 025 -0.01
Sinon 2 -1.13 -1.14 -12.44 9.39 -0.52 3.36 -0.06
Sinon 123 -0.55 -0.25 -5.05 -3.31 0.13 3.39 0.18
SN 135 022 022 -10.52 -4.20 0.00 -0.84 -0.22
Sinon 506 -0.36 -0.39 -6.55 -6.17 -0.16 231 -0.12
Venus 033 -0.05 -6.80 261 0.27 -1.14 -0.20
Temp. type average 0.06 -0.78 -7.18 -5.05 -0.27 -1.95 -0.16
BJ 0.88 0.82 25.50 19.38 0.97 3.21 0.72
PHS 1.00 0.52 26.61 15.18 1.00 11.54 0.19
Trop. type average 0.99 0.78 26.35 18.52 0.99 7.16 0.56
SE (gi-gj) 0.62 0.72 0.74 525 0.41 2.08 0.25

LAPP FEW EL ED RN BT SC
Variety (cm?) (2) (cm) (mm) (No.) (g/cm?) (Brix®)
GH -323 -13.57 0.40 -1.12 0.27 11.26 -0.03
SJS 600 -239 3.48 0.21 0.46 -0.32 -7.90 0.04
HZW -496 -1.04 -0.75 1.18 1.03 -14.15 1.22
Honey 236 -106 -7.82 -0.20 -0.59 -0.47 2.51 -0.21
Sinon 3 -63 1.67 -0.51 0.82 0.46 13.87 0.02
HJ2 -38 -13.49 -0.87 -1.01 -0.27 -1.40 0.14
Sinon 2 -240 -6.71 -0.51 0.43 -0.27 5.29 0.28
Sinon 123 -337 -11.07 -0.14 -0.84 0.08 0.43 -0.34
SN 135 -192 -14.18 -0.61 -0.92 -0.25 -6.45 0.03
Sinon 506 =227 -10.90 -0.72 -0.06 0.27 -9.92 0.10
Venus -202 -20.88 -0.95 -1.15 -0.04 -1.65 -0.13
Temp. type average -223 -8.59 -0.42 -0.25 0.04 -0.09 0.10
PH10 933 36.78 1.77 1.48 0.06 9.59 -0.13
BJ 641 22.36 0.96 0.71 -0.72 12.28 -0.77
PH5 893 35.39 1.93 1.01 0.16 -3.73 -0.21
Trop. type average 822 31.51 1.55 1.07 -0.17 6.05 -0.37
SE (gi-gj) 242 13.17 0.63 0.86 0.35 16.42 0.60
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Studies on Heterotic Patterns of Super Sweet Corn Varieties

in Taiwan '
Shao-Kuo Liu?, Guang-Jauh Shieh®”, and Fu-Sheng Thseng*

Abstract

Liu, S. K., G. J. Shieh, and F. S. Thseng. 2009. Studies on heterotic patterns of super sweet corn varieties in Taiwan. J. Taiwan
Agric. Res. 58:31-44.

A half set of diallel crosses of three tropical and eleven temperate varieties of maize was studied in this study.
Data of 91 crosses were analyzed by Griffing’s method I and mode VI. Fourteen traits, including days to tasseling,
days to silking, plant height, ear height, total leaf number, ear leaf length, ear leaf width, leaf area per plant, ear fresh
weight, ear length, ear diameter, row number, bite test and sugar content were investigated. The results were
summarized as follows: the plant height, leaf area per plant, total leaf number, ear leaf length and ear leaf width of
tropical X tropical crosseshad more than those of temperate X tropical or temperate x temperate crosses, and also
temperate x tropical crosses had more than those of temperate x temperate. The ear fresh weight of the tropical x
tropical and tropical x temperate crosses had higher yield than those of temperate X temperate, and non-significant
difference was found between crosses of tropical x tropical and temperate % temperate. There are 16 crossed
hybrides of temperate x temperate, and 6 crossed hybrids of temperate x tropical having sugar content over 15 Brix°.
Significant general combining abilities were found in the fresh ear weight and vegetable traits. The tropical type
had positive effect and temperate type had negative effect of combining ability in yield and vegetable traits; but they
had opposite result in sugar content.

Key words: Super sweet maize, Tropical, Temperate, Heterotic pattern, General combining ability.
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