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Table 1. Mean values of agronomic traits of the crosses GX1M inbred line x Hi31 from yield trial at Wufeng Dis-

trict of Taichnug City in the fall crop of 2012".

Daysto Daysto Plant Ear Dry ear Kernel Kernel  Ear Ear Row kle?r?el Kernel

tasseling silking height height  weight weight  percent length diameter number weight length
Cross (d) @ (m) (m) (kg24m?) (kg24m?’) (%) (m) (mm) [No) (g (mm)
IMI x Hi31 54 57 226 1.14 6.9 5.9 855 0.172 50 140  44.0 13.0
IM2 x Hi31 57 58 2.17  1.05 6.9 6.1 88.4  0.180 48 152 41.0 12.7
IM3 x Hi31 56 58 226 1.03 7.1 6.1 859 0.164 51 16.0 458 13.1
IM4 x Hi31 58 59 229  1.04 7.0 6.1 87.1  0.180 51 16.4 432 13.3
IM5 x Hi31 55 57 228 1.08 7.0 6.1 87.1  0.182 51 16.0 418 13.5
1M6 x Hi31 56 58 239 115 7.8 6.7 85.8 0.164 47 152 374 13.6
1M7 x Hi31 54 56 226 095 7.0 6.0 85.7 0.182 50 140  47.0 13.9
IM8 x Hi31 55 58 226 099 7.9 7.0 88.6  0.178 51 152 430 13.2
IM9 x Hi31 53 56 225 1.00 6.6 5.7 86.3  0.176 50 148 438 13.3
IM10 x Hi31 55 56 232 1.10 8.8 7.8 88.6  0.172 51 15.6 456 14.3
IMI11 x Hi31 55 56 234 111 7.2 6.2 86.1  0.184 51 158 422 12.5
IMI12 x Hi31 56 58 225 1.05 7.2 6.4 88.8  0.178 50 152 438 13.4
IM13 x Hi31 54 56 221 099 7.4 6.1 824 0.184 49 156 448 12.5
IM15 x Hi31 56 59 222 1.00 11.0 9.5 86.3  0.166 49 156 458 12.5
IM16 x Hi31 54 56 230 1.10 7.5 6.5 86.6  0.184 51 16.8 404 13.9
IM17 x Hi31 57 59 226 1.11 6.6 5.7 86.3  0.190 48 16.0 478 13.4
IM18 x Hi31 52 55 2.17  1.03 7.2 6.2 86.1  0.180 52 17.6 482 14.0
IM19 x Hi31 56 59 213 098 7.4 6.3 85.1  0.150 49 152 446 13.9
IM20 x Hi31 54 56 220 1.05 8.9 7.9 88.7  0.200 50 156 474 13.9
IM21 x Hi31 55 58 212 1.05 7.7 6.7 87.0 0.184 48 156  38.6 133
IM22 x Hi31 55 57 2.17 097 6.7 5.7 85.0 0.170 48 16.4 408 12.6
1M23 x Hi31 56 57 240 1.05 7.4 6.3 85.1 0.164 46 148 424 12.3
1M24 x Hi31 55 57 232 1.05 9.0 7.9 87.7  0.166 49 16.0 432 13.4
IM25 x Hi31 56 59 224 1.04 8.9 7.7 86.5 0.182 51 16.8 482 12.9
IM26 x Hi31 54 57 2.19 111 7.4 6.2 83.7 0.182 51 18.0  40.6 11.6
‘Tainung 1’ 53 55 2.15 1.03 5.3 44 83.8  0.159 46 16.0 404 12.3
LSD, s 2 2 0.15 0.12 0.8 0.7 2.5 0.120 2 1.2 2.5 1.2

“ Planting date: 09/19/2012; harvest date: 02/20/2013.
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Table 2 Mean values of agronomic traits from yield trial for the new hybrids at Wufeng District, Taichung City in

the fall crop of 2012".

Ear dry Kernel Kernel  Kernel Ear Ear Ear 100 kernel Kernel

Ear dry weight ~ weight weight weight percent length diameter row weight length

Cross (kg 9.6 m?) %) (kg9.6m?) (%) (%) (m) (mm)  (No.) (g (mm)
IM10 x Hi31 8.8 167 7.8 177 88.6 0.172 51 15.6 45.6 14.3
IM15 x Hi31 11.0 209 9.5 215 86.3 0.166 49 15.6 45.8 12.5
IM20 x Hi31 8.9 169 7.9 179 88.7 0.200 50 15.6 47.4 13.9
1M24 x Hi31 9.0 171 7.9 179 87.7 0.166 49 16.0 432 13.4
IM25 x Hi31 8.9 169 7.7 175 86.5 0.182 51 16.8 48.2 12.9
‘Tainung 1’ (ck) 5.3 100 4.4 100 83.8 0.159 46 16.0 40.4 12.3
LSD, s 0.8 - 0.7 - 2.5 0.120 2 1.2 2.5 1.2

“ Planting date: 09/19/2012; harvest date: 02/20/2013.
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Table 3. Mean values of agronomic traits from yield trial for the new hybrids at Lunbei Township, Yunlin County in
the spring crop of 2013”,

Daysto  Days to Plant Ear Kernel  Kernel  Ear Ear 100-kernel ~ Row

tasseling  silking ~ height height weight percent length diameter  weight  number Rust
Cross (d) (d) (m) (m) (kgha) (%) (m)  (mm) (2 (No.)  (1-5)
IM10 x Hi31 61 63 2.45 1.16 8,273 86.6  0.218 43 28.2 16.8 1
IMI15 x Hi31 61 63 2.46 1.25 8,111 853  0.222 43 28.4 15.2 1
IM20 x Hi31 61 63 2.38 1.15 7,257 874  0.236 47 27.8 16.0 1
1M24 x Hi31 64 65 2.31 1.15 5,762 84.8  0.212 47 28.2 14.8 1
‘Tainan 24’ 61 63 2.41 1.06 6,418 80.5  0.226 48 32.8 12.4 1
‘Tainung 1’ 61 63 235 1.30 6,981 86.1  0.220 45 28.6 14.0 4
LSD, s 2 2 0.25 0.18 930 2.1 0250 2 2.0 1.6 1

“Planting date: 03/18/2013; harvest date: 06/30/2013.
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Table 4. Mean values of agronomic traits from yield trial for the new hybrids at Lunbei Township, Yunlin County in

the fall crop of 2013

Daysto Daysto Plant Ear  Kernel Kernel Ear Ear 100-kernel ~ Row

tasseling silking height height weight percent length diameter  weight number  Rust
Cross (d (d) (m)  (m) (kgha') (%) (m) (mm) (& (no.)  (1-5)
IM10 x Hi31 54 55 1.64 0.69 5,734 79.8 0.163 44 27.0 14.8 1
IMI15 x Hi31 54 56 1.77 0.83 5,627 79.8 0.179 46 30.2 14.6 1
‘Tainan 24° (ckl) 54 55 1.89 0.72 5,867 79.5 0.188 47 31.4 12.0 1
‘Tainung 1’ (ck2) 53 53 1.78 0.83 5,507 83.3 0.157 4 28.0 14.2 3
LSD s 2 3 0.23 0.17 756 2.5 0.210 2 23 1.4 1

“ Planting date: 08/13/2013; harvest date: 11/22/2014.
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Table 5. Mean values of agronomic traits from yield trial for the new hybrids at Puzi of Chiayi County in the fall

crop of 2014".
Days to Days to Plant Ear Kernel Kernel 100-kernel
tasseling silking height height weight percent Ear length  weight Rust
Cross (d) (d) (m) (m) (kg ha") (%) (m) (& (1-5)
IM10 x Hi31 50 52 2.28 0.85 8,508 129.7 0.163 27.0 1
IM15 x Hi31 50 52 2.30 0.80 8,062 122.9 0.179 30.2 1
‘Tainung 1” (ck) 50 52 225 0.94 6,555 100.0 0.157 28.0 3
LSDy s 2 2 0.23 0.17 1,172 - 0.210 2.3 1

“ Planting date: 09/05/2014; harvest date: 01/13/2015.
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2015 FEFKME IM10 x Hi31 K IM15 x Hi31 »
B EERE BHE 3 598, - TEHE 103, ~ THE
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i R B G ER (R 7) - ilEBsE REUR 0 B
TEHAERIA - DL T 24 5% 81 TR 15} &
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Hi31 > fehfky TBHE 3 9%, 81 TS 103 5%, -
2 {8 3 5T 4H & Bk & o7 A Ry 228 om B 226
cm - B4 {E ¥ IRTE MBI 2R - B SNE
W 2 @4l a7 B By 98 cm B 102 em >
Bl 4 (EEIEME TR 1 5% MR R - K E
EHYFE IM10 x Hi31 (8,356 kg ha™') ~ IM15 x
Hi31 (8,331 kg ha) £ %f g ff 'H9 & 3 5%
(8,304 kg ha™) ~ HH' 103 %%, (8,595 kg ha™)
MEIAEE R HEIaE "GR8 198 (6,160
kg ha'') = & > 4y B8 E 35.6% K 35.2%
6] B o B IR RS TS R 24 9% 4 Al S E 13.4%
B113.0% o ¥ AT 44 IM10 x Hi3 & 1M15
x Hi3] Highr R¥iwm - HE2H L AN T
16.4-18.7 cm > [\ THHE 3 9%, & > BiRER
HH'E 103 9%, K (BRI 24 5%, - FEDIHIERE Ta
B15E mdll - Hehim A= R - K
MYFEFR > IM10 x Hi31 81 MF103 fiH - 25t
ZHITTEA A 13.0-15.6 - DLIMI10 x Hi3 % »
il "G 24 5% (TR - 2015 KIE &
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Table 6. Comparison of mean values of agronomic traits of the new hybrids from yield trial at Wufeng District of

Taichung City in the fall crop of 2014".

Daysto Daysto  Plant Ear Kernel  Kernel Ear Ear Row  100-kernel

tasseling silking  height height  weight percent length diameter number weight Rust
Cross (d) (d) (m) (m) (kgha!) (%) (m)  (mm) (no.) (& (1-5)
IM10 x Hi31 58 61 2.45 1.25 10,625 84.9 1.96 50 16.0 37.0 1
IMI15 x Hi31 58 61 2.35 1.15 10,420 84.9 2.02 50 16.0 434 1
‘Mingfeng 3 63 66 2.20 1.15 9,730 84.6 1.62 51 15.2 36.2 1
‘Mingfeng 103 63 65 2.45 1.15 9,318 83.2 1.75 51 16.2 354 1
‘Tainan 24° 57 59 2.45 1.10 9,500 82.4 1.90 50 14.5 37.6 1
‘Tainung 1’ 58 61 2.45 1.25 8,959 85.9 1.86 47 16.0 36.0 1
LSD, s 3 3 0.25 0.20 1,121 2.0 0.13 2 2.0 3.0 1

“ Planting date: 10/09/2014; harvest date: 03/19/2015.
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Table 7. Comparison of mean values of agronomic traits of the new hybrids from yield trial at Wufeng District of
Taichung City in the fall crop of 2015”.

Daysto  Days to Plant Ear Kernel Kernel Ear Ear Row

tasseling  silking height height weight  percent length  diameter number Rust
Cross (d) (d) (m) (m)  (kgha) (%) (m) (mm) (no.) (1-5)
IM10 x Hi31 55 57 2.28 0.98 8,356 87.6 1.78 49 153 1
IM15 x Hi31 55 57 2.26 1.02 8,311 86.6 1.76 48 14.6 1
‘Mingfeng 3’ 59 62 2.03 0.99 8,304 87.5 1.64 48 14.0 1
‘Mingfeng 103’ 57 58 2.29 0.97 8,596 84.4 1.84 50 15.6 1
‘Tainan 24’ 54 55 2.34 0.93 7,368 84.2 1.87 47 13.0 1
‘Tainung 1’ 54 54 2.20 0.99 6,160 85.4 1.77 47 14.0 3
LSD, s 2 2 0.27 0.20 1,025 2.2 0.15 2 2.0 1

“ Planting date: 09/15/2015; harvest date: 01/25/2016.
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H 3 HEfERAfafafE © B4 IMI0 2 10 H 4
Hitéh - CAMEREFEEMER I d HEEE R
4 -

G 7 BR, PRIE SRR ¢ 2016 FERKLE -
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Table 8. Rankings of disease resistance to Puccinia
polysora in the field.

76 B IMIO R 2017 4 1 F 4 Hik % , ey

3 AT R R T 200 ke - :g: — ‘Tainung 7’(112M10 x Hi31) ‘Tam:ng 1’
BRI AR R RA 1 1

THERURRE | 2014 EREE 2016 FHAME 1 .

W ALEEE  BEHEERAREHEY e 1 X

BURHnME TR TR SRS A o R 18R
ERMEGT M TEE 5 Bk 2014 SR (FH

“1: highly resistance (HR); 2: resistance (R); 3: moderate re-
sistance (MR); 4: sensitive (S); 5: highly sensitive (HS).
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Table 9. The results of disease resistance test of ‘Tainung 7’ and ‘Tainung 1’ against Puccinia polysora.

Percentage of lesion area (%) LSD*
Variety I I 11 v Average’ 5% 1%
‘Tainung 7’ 0.0 0.0 0.0 0.0 0.0 (HR) a A
‘Tainung 1’ 80.0 76.3 78.8 75.0 77.5 (HS) b B

“LSD (least significant difference) test.
Y HR: highly resistance; HS: highly sensitive.
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Table 10. The compositions and total starch contents of whole corn grain in ‘Tainung 7” and ‘Tainung 1.

Dietary fiber (%)
Total
Insoluble Soluble  soluble
Moisture Crude dietary  dietary  dietary N-free Total
content protein Crude Fat Ash fiber fiber fiber  carbohydrate” Starch”

Variety (%) (%) (%) (%) (IDF) (SDF)  (TDF) (%) (%)
‘Tainung 7 11.91+0.03 7.68+1.18 4.52+0.16 1.45+0.02 12.22 1.84 14.06 72.29 68.27 £ 0.81
‘Tainung 1° 7.55+0.18 8.75+0.51 4.16+0.06 1.52+0.01 16.59 3.15 19.74 65.83 62.37 +2.30

“ N-free carbohydrate (%) = 100 — (Crude protein + Crude fat + Ash + Total dietary fiber).
¥ Total starch was determined by American Association of Cereal Chemists (AACC Method 76-13).
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Development of New Horneous Maize Hybrid
‘Tainung 7°

Guang-Jauh Shieh"”

Abstract

Shieh, G. J. 2019. Development of new horneous maize hybrid ‘Tainung 7°. J. Taiwan
Agric. Res. 68(2):177-188.

In the new maize germplasm heterotic group assessment trial, it has been known that Hi31 and
GX1M varieties had the best kernel yield in the heterotic group from the field experiment. As a result,
five generations of self-crossing from the GX1M variety were conducted to breeding inbred lines,
which were then crossed with Hi31 to produce hybrids for the combination assessment and yield tri-
als. Results from 25 hybrids combination assessment trials showed that yields of all 25 hybrids were
significantly higher than control variety ‘Tainung 1’. The dry kernel yields of the top five highest new
combinations were between 7.7-9.5 kg 9.6 m”, from 75% to 115% higher than ‘Tainung 1°. From
yield trials of the five new maize varieties, the dry grain yield of 1M10 x Hi31 was four times higher
than the control variety ‘Tainung 1°. The ‘Tainung 7° (IM10 x Hi31) new hybrid had high grain yield
potential up to 8 Mg ha™ with Puccinia polysora rust resistance and early maturity. The morphology
of ‘Tainung 7’ is described as follows: the colors of stem and leaf sheath are green, the color of leaf
blade is dark green, the anther is yellow, the spikelets are light red and silk are red. The number of
leaves per plant is 16, number of ears per plant is 1-2, and number of kernel rows per ear is 14—16.
The color of kernel is orange. The husk covers the ear completely and the decreasing rate of kennel
water content is fast in the maturity stage.

Key words: Horneous, Tropical, Temperate, Combining ability.
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