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Table 1. Backgrounds of the six inbred lines of maize evaluated.

Code Inbred Pedigree Origin Kt?gl: 1 rﬁgltitrl;ltg
A Hi25 (B14A XMV source) BC, Hawaii,USA Dent Early
B Hi3l (B68X MV source) BCs Hawaii,USA Dent Late
C Hi33 (Mo017 XMV source) BCs Hawaii,USA Dent Early
D Antigua-2D Antigua Caribbean Flint Late
E Sw654 Suwan-1 Thailand Flint Intermediate
F T A80-2598-44 (TA80—2598 X Suwan—1)BC; TARI, Taiwan Flint Early
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Fig. 1. Mean temperature per ten-days (O) ,sunshine duration of per ten-day (A),

and day-night temperature difference (@) at Wufeng (Taichung) area
from September 1991 to June 1992. “F”, “S” and “W” indicate fall, spring
and winter, respectively. “~” indicate grain filling stage.

Sunshine duration (hr/1o-days)
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Table 2. Combined ANOVA for agronomic characteristics of six inbreds and
their half-diallel hybrids of maize under three crop seasons.

Sourfce Degfree Mean squares

0 0 .

Yo Days to Days to Leaf ares Total plant Kernel number -kernel Grain
variation freedom tasseling silking per plant dry weight per ear weight yield
Season 2 13,934.6** 13,577.2** 3,800%* 226% 948+* 218.9* 67.6%*
Block/season 6 48.0** 54.6%* 69* 12 5 29.9** 43
Genotype 20 141.2** 166.2%* 843** 209** 809** 155.2** 233.9**
ggig‘t’;‘pi 40 12.7%* 16.0** 47 12** 39** 14.1% 8.9%*
Error 120 2.2 3.2 28 6 20 3.8 31

* s ¥* Significant at the 5% and 1% of probability levels, respectively.
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Table 3. Means for agronomic characteristics of maize under three crop seasons.

Crop Days to Days to Leaf area  Total plant Kernel number 100-kernel Grain
season tasseling silking per plant  dry weight per ear weight yield
(day) (day) (em?) (g/3 plant) (No.) (g (g/5 plant)

Fall 59.1 62.4 4,646 497 356 244 429
Winter 86.1 89.6 3,904 589 316 23.9 364
Spring 83.4 85.5 5,462 610 393 20.9 402

0.05 3.2 3.4 639 97 31 1.2 45
LSD

0.01 5.2 5.7 1,061 161 51 2.0 75
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Table 4. Means for agronomic characteristics of maize genotypes.
Genotype Days to Days to Leaf area  Total plant Kernel number 100-kernel Grain
tasseling silking per plant dry weight per ear weight yield
(day) (day) (cm?) (g/3 plant) (No.) (g (g/5 plant)
A 78.4 82.2 3,001 319 171 20.0 126
B 85.1 87.9 3,343 337 180 20.2 137
C 75.2 79.1 3,549 343 261 18.5 193
D 83.0 87.4 4,221 464 282 15.1 224
E 81.6 84.1 4,749 521 333 22.2 365
F 80.1 84.2 2,347 315 214 16.8 152
Mean 80.6 84.2 3,550 383 240 18.8 200
AB 79.1 83.0 3,802 353 212 22.7 198
AC 71.6 74.4 3,936 542 353 22.3 358
AD 72.7 75.5 5,264 665 384 23.7 449
AE 72.6 74.3 5,903 714 422 30.9 633
AF 72.0 74.3 4,890 549 410 23.0 453
BC 75.7 78.3 5,281 644 407 24.3 461
BD 76.0 79.0 5,487 705 415 25.6 510
BE 77.5 79.1 5,869 793 410 29.6 573
BF 75.8 78.0 4,765 636 428 25.1 518
CD 72.0 74.9 4,842 627 448 20.1 446
CE 73.7 75.9 5,940 655 389 30.7 552
CF 70.0 73.2 4,888 603 435 20.7 438
DE 76.0 79.1 5,458 737 465 23.5 529
DF 76.3 80.4 4,526 703 441 22.7 503
EF 75.8 78.4 4,938 647 399 26.9 551
Mean 74.4 71.2 5,053 638 401 24.8 478
LSD 0.05 1.4 1.7 497 76 42 1.8 52
0.01 1.8 2.2 657 100 56 2.4 69
5. PRNBESENBETSEBEERZFYHERSE (H,%) *
Table 5. Heterosis (Hi1,%)* for agronomic characteristics of different kernel
type combinations under three crop seasons in maize.
Crop Kernel Days to Days to Leaf area Total plant Kernel number 100-kernel Grain
season type tasseling silking per plant dry weight per ear weight yield
Dent X Dent - 7.28 - 6.65 50.20 26.52 50.77 22.33 88.40
Fall Dent X Flint —10.67 —12.44 58.40 52.73 55.98 39.39 124.00
Flint X Flint - 7.93 — 9.09 35.99 46.77 48.58 39.43 101.95
Mean - 9.40 —10.60 52.30 46.30 53.40 36.00 112.00
Dent X Dent — 6.79 — 6.78 60.51 79.86 122.22 8.45 290.40
Winter Dent X Flint —11.12 —12.63 73.67 95.20 150.52 31.85 399.21
Flint X Flint — 847 — 8.40 42.45 73.20 97.68 28.70 215.76
Mean - 9.70 —10.60 64.80 87.70 134.30 26.50 347.00
Dent X Dent - 3.85 - 2.93 35.73 61.19 29.38 26.90 92.36
Spring Dent X Flint — 4.40 — 4.59 43.95 89.96 59.79 35.01 131.66
Flint X Flint - 4.10 - 331 34.61 70.64 44.44 38.19 127.09
Mean - 420 — 4.00 40.40 80.30 50.60 33.90 122.00
LSD ¢.0s 4.10 4.45 26.61 67.85 59.88 20.09 137.08
» 1,=2MP 00

MP
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®6. ZENFSHREERZEERED (H),%)" REEES (H,%) HiE

Table 6. Heterosis (Hi1,%)* and Heterobeltiosis (Hz,%)” for agronomic
characteristics under three crop seasons in maize.

Crop Days to Days to Leaf area  Total plant Kernel number 100-kernel Grain
season tasseling silking per plant  dry weight per ear weight yield
H, Fall — 94 —10.6 52.3 46.3 534 36.0 112.0
Winter - 97 -10.6 64.8 87.7 134.3 26.5 347.0
Spring — 42 — 4.0 40.4 80.3 50.6 33.9 122.0
H. Fall -11.1 -12.9 20.0 22.5 34.3 23.5 73.5
Winter —12.6 -13.0 40.5 55.1 94.6 13.4 211.6
Spring — 58 - 5.7 26.9 66.0 28.1 21.6 74.4
z _ Fl"W
Hl—‘_—w X100
F-HP
y -1 227
H.= i X100
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The Effects of Crop Seasons on the Heterosis

of Agronomic Characteristics in Maize'
Guang-Jauh Shieh?

Summary

A total of six maize inbreds (three dents and three flints) and their half-diallel hybrids
were used as materials to collect the basic information for breeding high yielding maize in
Taiwan. The experiment was conducted at the research farm of Taiwan Agricultural
Research Institute nearly Wufeng, Taichung, under fall, winter and spring crop seasons,
The results were summarized as follows. A highly significant difference due to the three crop
environmental conditions was observed for all characteristics investigated. The total plant
dry weight produced under spring season was heavier than that produced under fall season,
and a nonsignificant difference was found between spring and winter crop seasons. How-
ever, fall crop season produced more grain yield than winter season. Viewing the heterosis
values of various hybrids under the three crop seasons, a tendency of relatively high
heterosis values for all of dent X flint combinations under three crop seasons was observed.
On the other hand, under fall and winter crop condition, a relatively high heterosis value was
observed for the day to tasseling and day to silking, but under winter crop condition, a
relatively high heterosis valus was observed for the leaf area per plant, total plant dry
weight, kernel number per ear, and grain yields. This might be inferred and emphasized
from the fact that homozygous inbreds were less stress resistant to winter condition than
heterozygous hybrids, and thus, hybrids had relatively high heterosis values under winter.

Key words : Maize, Crop season, Heterosis, Heterobeltiosis.
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