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Table 1.Information of the purple-waxy maize germplasm

Inbred or

Code population Origin Generation Number Descripation

PA Inbred Miauli/Howlong Ss 9 Waxy ~ larger kernel
PB Inbred Taichung/wufeng Ss 19 Waxy ~ middle kernel
PC population Nantour/Tsaotwen Ss 6 Waxy ~ larger kernel
PD population Taoyuan/Shinwu Ss 6 Waxy ~ larger kernel
PE population Taichung/Daili Ss 24 Waxy - larger kernel
PF Variety Tainan/Tzyyyuh478 Ss 25 Waxy ~ larger kernel
PG population Hualien/Juian Ss 2 Waxy ~ larger kernel
PH population Taitung/Taitung Ss 3 Waxy ~ early maturity
PI population Jiayih/Pohtzyy Ss 6 Waxy - larger kernel
PJ population Janghuah/Yuanlin Ss 8 Waxy ~ larger kernel
PK population Kaoshiung/FuhNong Ss 15 Waxy - larger kernel
PL population China Ss 13 Waxy ~ larger kernel
PM population China Ss 18 Waxy ~ larger kernel
PN population China Ss 4 Waxy ~ larger kernel
PO population Jiayih/Shingaang Ss 10 Waxy - early maturity
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Table 2. Means of agriculturial triats of single-cross purple-waxy maize in combining ability test in the spring of 2001

Location & Days to Daysto  Plant Ear Ear fresh Ear Ear Row
Hybrid tasseling silking  height  height weight length  diameter  number
Cross (day) (day) (cm) (cm)  (g/10 ear) (cm) (mm)  (No./ear)
YuanJaang
PK19-2 x PE 31-1 64 66 150 55 1,269 17.8 37.0 8-10
PK19-2 x PG 4 67 68 150 50 1,106 16.8 34.0 8-10
PK19-2 x PJ 9-1 65 67 180 85 1,214 19.0 37.0 8-10
PL20-1 x PF 27 63 65 170 80 1,268 8.1 40.0 10-12
PL20-1 x PF 9 64 66 165 90 1,386 19.5 40.0 10
PL20-1 x PG 5 64 66 160 80 1,248 18.2 38.0 10
PL20-1 x PK 9 64 67 180 80 1,502 18.3 38.5 8
PL20-1 x PM 35-1 67 69 150 70 1,279 18.8 37.8
PL26-1 x PC 12-3 67 69 150 85 1,560 17.9 40.0 10
PL26-1 x PB 11-1 67 69 155 85 1,124 17.5 35.8 8-10
PL29-2 x PJ 4 63 65 150 75 1,626 16.5 442 8-12
PL29-2 x PK 6 63 65 165 90 1,329 15.8 37.8 8-10
Black pear (ck) 61 63 140 65 1,208 18.5 41.0 10-12
LSDy 5 - - - - 288 - - -
Luenbey
PC12-1 xPM 19 63 64 173 88 2,041 17.8 39 8-10
PE19-1 x P14 65 66 189 98 2,370 19.5 39.2 8-12
PE19-1 xPJ 4 63 64 191 98 2,260 16.8 41.0 8-12
PK1-2 xPB 16 69 71 181 106 2,045 16.2 36.2 10
PKI1-2 xPJ 4 65 66 189 99 2,192 18.0 42 8-10
PK1-2 xPJ 10 65 66 202 100 2,831 19.0 45 10-12
PK1-2 x PJ 19-1 65 67 199 100 2,315 19.7 41 10-12
PM13-2 xPI 1 65 66 186 109 2,309 17.0 39.0 8-10
PM13-2 x Pl 4 65 66 202 108 2,549 17.0 42.0 8-10
PM13-2 x PJ 10 66 67 188 96 2,718 17.5 44.0 10
PM13-2 x PJ1 9-1 64 66 189 99 2,803 18.5 40.0 8-10
PM13-2 xPO9 65 67 195 104 2,323 17.5 41.0 10
PM34-1 xPF9 64 65 185 90 2,731 18.0 42.2 12
PM34-1 x PJ 19-1 64 65 182 95 2,410 17.2 38.5 10
PM34-2 x PD 10 69 72 158 71 2,563 17.0 36.5 8-10
PM34-2 x PO 11-1 65 67 170 84 2,197 16.8 37.5 8-10
PM34-2 x PO 12 67 68 177 95 2,310 18.0 37.0 8
PM34-2 x PP 12-6 65 67 178 90 2,112 17.5 38.0 8-10
Black pear (ck) 65 66 171 93 1,990 17.0 40.7 8-12
LSDy 5 - - - - 418 - - -

Z% PE31-2 x PO 4 is TAPH89-05.
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Table 2. Means of agriculturial triats of single-cross purple-waxy maize in combining ability test in the spring of 2001

Location & Days to Daysto  Plant Ear Ear fresh Ear Ear Row
Hybrid tasseling  silking height  height weight length diameter number
Cross (day) (day) (cm) (cm) (g/10 ear) (cm) (mm) (No./ear)
Wufeng
PL17-1 xPF 5 61 62 202 92 1,481 18.5 36 8-10
PL30-1 x PF 5 62 64 218 112 1,721 18.2 40.5 12
PE23-1 xPF 5 60 61 220 122 1,960 19.5 44.0 12-14
PE23-1 x PO 12 62 63 198 99 1,472 19.2 37.8 8-10
PE23-1 x PH 3 63 64 196 95 1,570 20.0 38.2 10
PE23-1 x PM 35-1 59 62 116 64 1,279 17.8 33.8 8-10
PE31-2 x PH 3 61 62 182 85 1,209 16.8 33.0 8-10
PE31-2 x PO 4 63 64 185 83 1,280 17.5 35 8
PJ23-1 xPF 5 59 59 223 113 1,706 18.0 40.2 10-12
PJ23-1 x PF 27 60 60 221 115 1,400 16.0 38.0 8-12
PJ23-1 x PO 4 63 62 221 113 1,264 16.2 35.5 8
PK1-1 x PM 13-2 59 62 198 90 1,641 19.5 40 8
PK1-1 x PM 35-1 63 65 182 80 1,451 17.5 37.8 8
PK1-1 x PO 4 61 62 184 95 1,666 16.2 37.8 8
PK1-1 x PP 3-1 62 64 188 85 1,456 16.2 37.2 8-10
Black pear (ck) 57 57 170 82 1,448 17.0 39.5 10-12
LSDq 05 - - - - 322 - - -

“% PE31-2 x PO 4 is TAPH89-05.
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Table 3. Means of agronomic characters of maize hybrids in yield trials at Luanbey in the fall crop of 2001

Daysto Daysto Plant Ear Ear fresh weight Ear Ear Ear Row

tasseling silking height height with husk non-husk rate length diametern umber
Variety (day) (day) (ecm)  (cm) (kg/9.6m%) (kg/9.6m*>) (%) (cm) (mm)  (No.ear)
TAPHS89-01 49 52 148 68 9.98 7.36 73.68 169 394 8.2
TAPHS89-02 48 50 154 67 7.64 5.09 66.69 159 36.5 8.0
TAPHS89-03 47 49 155 74 8.58 5.97 69.87 159 373 8.9
TAPH89-05" 50 52 143 61 7.82 5.86 7490 17.0 333 8.5
TAPHS89-06 50 52 150 65 8.99 6.64 7394 169 39.0 9.4
TAPHS89-07 50 52 135 47 7.36 5.61 75.61 155 39.8 11.4
TAPHS89-08 51 52 141 50 9.82 7.05 7139 173 37.6 9.8
TAPHS89-09 49 52 143 55 7.24 5.00 6926 154 33.0 8.4
TAPHS89-10 47 48 181 80 8.03 5.67 68.63 175 36.6 10.9
TAPHS89-11 47 50 155 67 8.36 ST 69.05 15.0 39.9 12.1
TAPH90-12 50 53 150 62 8.45 5.62 66.38 157 38.7 8.7
TAPH90-13 50 52 150 57 9.48 6.66 70.89 15.1 38.7 9.2
TAPH90-14 50 52 150 54 8.84 5.37 60.89 15.6 36.9 9.8
Black pear (ck) 48 50 125 45 8.22 5.90 71.70  16.7 39.2 10.0
LSDy s 2 2 24 16 1.35 1.12 3.86 0.8 2.1 1.2

7 * TAPH89-05 is PE31-2 x PO4,
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Table 4. Means of agronomic characters of maize hybrids in yield trials at Wufeng in the spring and YuanJaang in the

fall crop of 2002
Lozation Daysto Daysto Plant Ear Ear fresh weight Ear Ear Ear Row
& tasseling silking height height withhusk non-husk rate length diametern umber
Variety (day)  (day) (cm) (cm) (kg/9.6m?) (kg/9.6m?) (%) (cm) (mm)  (No./ear)
Waufeng spring
TAPH89-01 57 58 185 84 8.37 5.94 71.0  17.1 38 8
TAPHS89-02 56 57 212 91 6.87 4.40 64.0 169 37 8.2
TAPH89-05% 58 61 184 93 7.27 5.23 72.0 179 35 8
Black pear (ck) 51 54 185 90 7.50 5.38 71.8  16.0 43 10.0
LSDg s 2 2 24 16 1.35 1.12 3.8 0.8 2.1 1.2
YuanJaang fall
TAPH89-01 55 57 165 80 10.38 7.34 70.7 189 40.1 8.0
TAPHS89-02 56 57 175 85 9.62 6.16 640 164 394 8.0
TAPH89-05" 57 58 171 80 8.98 6.62 73.7 185 353 8.2
Black pear (ck) 52 53 145 60 9.14 6.19 67.8 17.6 41.1 10.2
LSDg s 3 2 25 16 0.45 0.48 4.8 0.8 24 0.9

Z * TAPH89-05 is Tainung No. 5.
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Table 5. Ear fresh weight of maize hybrids with and without husk in regional yield trial in the spring and fall of 2003

Wufeng Luanbey YuanJaang Liowjeau Shyuejea
Variety Taichung Yunlin Yunlin Chiay Tainan Average
Spring 2003
Ear fresh weight with husk (kg/ha)
TAPH89-02 10,315 10,936 7,707 12,725 11,129 10,562
TAPH89-05"% 10,680 11,105 7,967 13,448 10,783 10,797
Black pear (ck) 10,654 11,180 8,536 13,041 10,079 10,698
LSDy s 1,154 725 1,083 1,755 1,680 -

Ear fresh weight without husk (kg/ha)

TAPHS89-02 6,364 7,405 5,854 7,879 6,579 6,916
TAPH89-05" 7,128 7,412 6,156 8,058 6,513 7,053
Black pear (ck) 7,817 7,129 6,489 8,050 6,670 7,231
LSDg s 906 429 706 1,072 850 -
Fall 2003
Ear fresh weight with husk (kg/ha)
TAPH89-02 12,421 9,451 8,384 10,584 10,146 10,197
TAPH89-05 10,246 10,150 10,383 10,639 10,276 10,339
Black pear (ck) 9,829 9,076 9,634 12,302 11,370 10,388
LSDy 5 984 568 1,091 700 1,356 -

Ear fresh weight without husk (kg/ha)

TAPH&9-02 7,624 6,097 5,256 5,984 6,025 6,197
TAPH89-05 6,800 7,205 7,289 6,937 6,229 6,892
Black pear (ck) 7,668 6,284 6,937 8,187 8,042 7,424
LSDg 05 700 368 741 326 8%6 -

Z * TAPH89-05 is Tainung No. 5.

93 fF F (BT (ﬁ%g@/ ST ,Qgﬁ ;@?ﬁ[? TAPHS89-05 f»ébﬂé FEFLE: B my 9,758 ~ 11,422
kg/ha V] » T $5E7 10,647 kg/ha 5 3 T8 EER RS 5,669 ~ 7,571 kg/ha » 7T H4ET, 6,869 kg/ha o
lacfﬁfﬁ‘%lifﬁ/r» IR S I A Y mﬁ* 10,338 ~ 13,490 kg/ha .V [H] » 5T $595% 11,837 kg/ha SR
FERE B /TR 7,672 ~ 9,612kg » AT £5ET, 8,442 kg/ha - 93 F Ff f‘pj j;% \f EIE S S UnER IR ¥
PR BHEEE > 55 RIS TAPHB9-05 241 1% (% 6) - F—Z'EL[“? ’JF’"% R ESEPIES
i”ﬂ@?u 12 * %JJ/WF,‘*I |G E ’iﬁ’%?é%ﬁl BIPS » IRERISCS T fR@ 3] - [0 TAPHB9-05 P
F AR ol AR (E R #.iﬁqif“‘ﬂﬁ’ﬁffﬁ‘/?\ EIE S0 E‘F‘FJ«\EI"F]I'V Fr e fHfY
F It &’*ﬁz’ﬁﬂn\ i 12 -TiGR #'Wﬁ #IT TAPHB9-05 £ .t 5 S A% B RSS2 SCE A S
& (HEE ’7+§E'%4i » FUE[E %’%‘ﬂ“{}ﬁ PR~ RS S T UREE VRS ()
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Table 6. Ear fresh weight of maize hybrids with and without husk in regional yield trial in the spring and fall of 2004

Wufeng Luanbey YuanJaang Liowjeau Shyuejea
Variety Taichung Yunlin Yunlin Chiay Tainan Average
Spring 2004
Ear fresh weight with husk (kg/ha)
TAPH&9-02 11,996 12,859 12,645 13,630 15,448 13,316
TAPHS89-05 11,782 11,859 12,024 12,161 12,484 12,062
Black pear (ck) 11,294 12,415 12,370 14,479 14,531 13,018
LSDg s 1,274 1,577 1,019 1,032 694 -

Ear fresh weight without husk (kg/ha)

TAPHS89-02 7,293 7,665 6,920 7,994 8,828 7,740
TAPH89-05 7,275 7,143 6,491 7,161 7,275 7,069
Black pear (ck) 7,492 8,503 8,104 9,182 8,740 8,404
LSDy s 615 1,335 595 696 695 -
Fall 2004
Ear fresh weight with husk (kg/ha)
TAPH®&9-02 11,223 10,363 10,686 10,938 9,450 10,532
TAPHS89-05 9,758 10,728 10,489 11,422 10,839 10,647
Black pear (ck) 10,338 10,676 11,479 13,490 13,250 11,837
LSDy 5 993 1,162 469 910 1,092 -

Ear fresh weight non- husk (kg/ha)

TAPH®9-02 7,160 6,647 7,264 6,954 5,281 6,661
TAPH&9-05 6,858 7,571 6,975 7,270 5,669 6,869
Black pear (ck) 7,672 7,702 7,753 9,612 9,469 8,442
LSDy 05 733 852 283 545 874 -

Z * TAPH89-05 is Tainung No. 5.

BEM2H

FI'] Finlay & Wilkinson (1963) ik &FARENE S 4700~ VARl (5 (CV [f) & FAaLlE
P o Ry 92 5 [ 93 [ b n b i BRI T AT o RIS D RISBUAS o RURRETL
TAPH89-05 [ 1= S FI SCEAMITRY (S - %—‘i‘im"wh T R o R BRI
TAPHS9-05 .1/ 74 fy S fUAIEET 1 11,429 kg/ha’ LSRR R S 11 ,857 kg/ha » ’J> 428 kg/ha » X
VDS S 3.61% 3 ELMSR RS 0.78 » SN M b=1 12 BT B 2 CV i 5 12.9% ¢
FEFF IR R EURFT . TAPHB9-05 Fb“ébﬁ%l “%; 10,492 kg/ha » GBI 5 10
11,144 kg/ha > *p 652 kg/ha » EV Dlifie % 5.85% ¢ EUSR (TG 0.42 » 22 53 b=1 2 BB
([ CV i 45 4.3% (F7) -
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Fig. 1. The plant and ear appearance of Tainung No. 5.
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Table 7. Parameters of ear fresh weight of maize hybrlds with husk stability in regional yield trial at 5 locations in
spring and fall in 2003 and 2004

Spring Fall
Mean Diff. cv Mean Diff. Ccv
Variety (kg /ha) (kg/ha) (%) bi (%) (kg/ha) (kg) (%) bi (%)
Ear fresh weight with husk
TAPHS89-02 11,939 82 069 1.17 175 10,364 -780 -0.70 0.80 10.7
TAPHS89-05z 11,429 -428 -3.61 0.78 129 10,492  -652  -5.85 0.42" 43
Black pear(ck) 11,857 0 0 1.05 16.0 11,144 0 0 1.78" 13.6
LSDy 05 314 275
Ear fresh weight without husk
TAPHS89-02 7,328 -489  -6.26 1.19 114 6,428 -1,504 -18.96 1.39 12.9
TAPHS89-05 7,061 2756 -9.67 0.63 7.7 6,879 -1,053 -13.28 034" 8.1
Black pear(ck) 7,817 0 0 1.18 11.3 7,932 0 0 1.27 127
LSDy 5 188 275

* TAPH89-05 is Tainung No. 5
Y * bi is larger than 5% probability level.

1 (> EURFTf -+ TAPH89-05 V3 8 JUALAEEI 1S 7,061 kg/ha - SRS 200 7,817
kg/a >} 756 kg/ha » EI¥R DR B 9.67% 1 [Ny EL SRR FEETL 0.63 - =2 b=1 2 R A £ > H CV
0155 7.7% « TR FF % BUEEfLF TAPH89-05 b 3. th 3 JUANIEEI 17 6,879 kg/ha - I\tﬁﬁ%gu\mgu
7,932 kg/ha » ) 1,053 kg/ha » E DI 7 13.28% ¢ [ EER TEEET 0.34 22 b1 2 BIREE -

CV ffit% 8.1% (& 7)-
AR B

TG HT 80 x 30 om R £1=90 1 60 kg/ha HEH [EITh o I PHEE EPIZEE (N1=90, N2 = 120, N3
=150, N4 = 180 kg/ha) &5 FVPIZER > [ I J%ﬁftﬁ%@kﬁ TS PIEIHE S FR6mo 6 Tl o 3
FRETIHIE A+ F BETET 1.6% > F | BYREET 35.5 ppm > F %5815 80.0 ppm > PH fifi £ 5.7 5 1+ F AT
Fh 1.0% > ¢ %@% 5 15 ppm Ejﬁ%ﬂ'ﬂ 50.0 ppm > PH fifit% 6.0  GeEaendf Bi= 7 JFp R 2 IS5
AR FOFERGTERA ~ P S - PRy PRy £ iP5k ~ AL - TR TR S B i R
ﬁﬁiﬁé&'ﬂ B A (£ 8) ') N3= 150?%“““'* SRR f%ﬁwﬂlﬁét } 8,845 kg/ha » £l 7%

T N2=120 i 8,675 kg/ha o [Fl[Ff N3 ¥ N2 IS F RV QIR G ,ﬁ%,a:@ > PR
TAPH89-05 7t 374 1% 80 x 30 cm ™ » Z UG5 [ B '] 120~150 kgma*wfﬁ%'?ta o
EERAE

TR $7=150 90 1 60 kg/ha H5 5 BTN I PUFE A S5 (D1 =80 x 20 cm, D2 =80 x 25 cm,
D3 =80 x 30 cm, D4 = 80 x 35 cm) &7 %4 S8 - [ I F%‘:{-t'gw*%i T E  PUEIHL S PR R
e o SRR HE TSI R H‘ﬁ %a“m‘@ ~ LR T YR -%rﬁ*rqﬂ\&m A B F’ﬁbﬁ%ﬁﬁ
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Table 8. Yield and agronomic characters of maize Tainung No. 5 ( TAPH89-05) under four nitrogen rate at 80 x 30

cm planting density

Ear fresh >15cm

Days to Day to Plant Ear weight at ear Ear Ear

tasseling silking height height with husk length length diameter
Nitrogen rate (days) (days) (cm) (cm) (kg/ha) (%) (cm) (mm)
N1 (90kg/ha) 51.8 54.5 213 106 8180 b*z 94.5 18.2 37.4
N2 (120kg/ha) 51.8 54.3 215 107 8675 a 98.7 18.8 37.5
N3 (150kg/ha) 52.3 54.8 215 107 8845 a 100.0 18.7 375
N3 (180kg/ha) 51.8 54.8 213 106 8406 b 100.0 18.5 37.0
LSDy 05 0.7 0.9 8 4 248 5.7 0.8 1.0

z * Mean with different letter are significantly different at 5% level.
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Table 9. Yield and agronomic characters of maize Tainung No. 5 (TAPH89-05) under four planting density at 150

nitrogen rate

Days to Day to Plant Ear Ear fresh >15cmatear  Ear Ear
Planting tasseling silking height height with husk length length  diameter
Density (days) (days) (cm) (cm) (kg/ha) (%) (cm) (mm)
D1 (80x20cm) 51.8 54.8 220 107 11,162 81.9 18.4 36.5
D2 (80x25cm) 52.0 54.5 215 106 10,406 94.6 18.4 37.3
D3 (80x30cm) 523 54.5 215 108 9,350 96.6 18.8 37.5
D4 (80x35cm) 52.5 54.8 218 107 8,988 98.5 18.6 37.7
LSDg s 0.8 0.8 13 9 518 4.0 0.4 0.9

TP Y S (17 D2 % D4 S PEERE B T o n\\fﬂf BRI o B T B gk £91=150
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Breeding of Purple-glutinous Maize Hybrid Tainung No.5'
Guang-Jauh Shieh®* and Hung-Shung Lu *

Abstract

Shieh, G. J. and H. S. Lu.2006. Breeding of purple-glutinous maize hybrid Tainung No.5. J. Taiwan
Agric. Res.55: 149-163.

Tainung No. 5 is a single-cross purple- glutinous maize hybrid. Its parental inbreds are PE31-2 and
PO4. The maternal parent PE31-2 is a flint selected from the inbreeding progenies of PE population
from Taichung. The paternal parent PO4 is a flint selected from the inbreeding progenies of PO
population from Jiayih. The PE31-2 has the characters of long ear length, 8 row, purple kernel, larger
kernel, thinner pericarp, high general combining ability (GCA), and susceptible to Asia borer in whorling
stage and pollen shedding stage. The PO4 has the characters of long ear length, 8 row, purple-red kernel,
middle kernel size, thinner pericarp,middle general combining ability (GCA), and middle resistant to Asia
borer in whorling stage and pollen shedding stage. The Tainung No. 5 is uniformly plant height, ear
height, plant and ear type,18 cm ear length, 8 row, larger kernel, with white silk color. The ear fresh
weight with husk and ear fresh weight are lower than that of Black-pear, the control variety, by 3.61%
and 5.85%, respectively. Under 120-150 kg/ha nitrogen level, and 80 x 25 cm planting density, the
Tainung No. 5 has higher fresh ear yield and longer ear length.

Key words: Purple- glutinous maize, Hybrid, Fresh ear weight.
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