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Characteristics and Combining Ability of Korean Local
Waxy Maize Inbreds and Hybrids

Won Koo Lee* and Bong Ho Choe*

ABSTRACTS : In order to substitute sweet and super sweet maize hybrid seeds which are
introduced at current, and to meet national demand for human consumption, inbreds and hybrids
of waxy maize were developed by using Korean native lines. Six inbreds were used to produce
15 hybrids in a diallel cross. Six inbreds used were significantly different in tasseling dates, plant
and ear heights, leaf area, and shank length, The inbred line, Bosung showed the longest shank
length among the lines used. The ear characters like ear length and diameter, 100 kernel weight,
row number, and kernel number per ear varied among lines. The inbred line Bosung was again
significantly different from other lines in ear length and diameter, row number and 100 kernel
weight., However, Jewon had the highest kernel yield per 100, Hybrids were also different in
plant and ear characteristics depending upon the inbreds used. The hybrids of Bosung showed
the longest ear length and the heaviest kernel weight. Highest kernel yield per unit area was
obtained by the hybrids crossed with Dangjin. The general combining ability(GCA) of Dangijin
was found very effective in reducing plant and ear height of hybrids. The GCA of Jewon was
very effective in increasing tiller number per plant. The inbred line Bosung was effective in
increasing ear length and 100 kernel weight and in decreasing row number. The hybrid which
showed the highest specific combining ability in ear length and 100 kernel weight was Jewon
Chilbo.

Key words . Waxy maize, Combining ability
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Table 1. Mean values for agronomic characteristics of parental lines used in diallel crosses

Flowering Stem Ear Leaf Leaf Leaf Leaf Husk  Shank

Inbreds dates height  height length width area number  number length
(cm) (cm) (cm) (cm) (cm?) /plant /plant  (cm)

Bosung July 12b 189ab 67b 83.9b 9.0ab 730b 10.2a 13.4a 24 4a
Jewon July 17a 182b 8la 89.7ab 8.3ab 741b 11.1a 8.4b 12.3b
Chilbo July 13b 205a 76a 85.4b 6.1c 523e 9.7a 9.6b 9.0b
Yunghee July 17a 175b 8la 87.3ab 7.6bc 579d 10.7a 9.4b 9.8b
Dangijin July 12b 175b 79a 83.9b 9.6a 657¢c 10.4a 10.4b 12.0b
Danyang July 13b 185b 65b 95.5a 7.8abc 843a 10.6a 9.0b 10.4b

" Mean  July 14 185 75 876 8l 679 105 100 130

% Means followed by the same letter within a column are not significantly different at the 0.05 level according to
Duncan’s multiple range test

Table 2. Mean values for ear characteristics of parental lines used in crosses

Ear Ear 100 ker. Cob Cob Row Kernel
Parents Length dia. weight wt. dia. number number

(cm) (mm) (g) (g) (mm) (no) (no/ear)
Bosung 13.4a x 25.0c 19.4a 12.2b 21.0a 8.0a 205d
Jewon 112b 29.0bc 12.1d 9.6¢ 23.0a 12.0a 270ab
Chilbo 10.5b 30.6b 13.0d 10.3¢ 20.0a 12.0a 264b
Yunghee 11.2b 38.6a 17.1b 16.9a 24.0a 12.0a 241c
Dangjin 9.3¢c 32.0b 15.5¢ 12.2b 22.0a 12.0a 282a
Danyang 10.9b 38.0a 20.1a 11.8b 23.0a 12.0a 263b
Mean 11.1 32.2 16.2 122 222 11.7 254

Kernel Ear Kernel Ear Tip Amylo-
Parents depth yield yield number filling pectin

(mm) (kg/10a) (kg/10a) /10a (%) (%)

Bosung 7.8a 289b 221bc 5550b 95.0a 92.4c
Jewon 6.2b 339a 285a 9990a 97 5a 95.1bc
Chilbo 8.0a 261c 199¢ 5550b 96.0a 98.3a
Yunghee 8.2a 289b 272ab 5550b 96.5a 98.5a
Dangjin 8.2a 278bc 243abc 5550b 97.0a 96.0ab
Danyang 8.4a 334a 269ab 5550b 96.9a 97 2ab
Mean 7.8 298 248 6293 96.5 96.4

% Means followed by the same letter within a column are not significantly different at the 0.05 level according to Dun-
can’s multiple range test
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Table 3. Mean values for soluble solid and hardness of parental lines used diallel crosses

Hardness (g/mm?) Soluble solid (Brix, %)

21DAC* 24 27 30 21* 24 27 30
Bosung 29.8c 38.7¢c 70.3a 99 4a 12.8b 13.3c 14.4c 15.1ab
Jewon 48.0a 56.6a 73.4a 86.6¢ 13.2b 13.4c 15.7b 15.9ab
Chilbo 35.8b 39.5¢ 67.5a 100.9a 13.7b 11.8d 13.2d 127
Yunghee 36.1b 50.5b 68.6a 92.5b 16.3a 17.2a 17.7a 17.3a
Dangjin 34.1b 39.5¢ 58.1b 87 5bc 11.4c 11.7d 11.7¢ 12.6b
Danyang 18.1d 41.5¢ 72.7a 88.2bc 16.5a 15.3b 17.7a 18.1a
Mean 337 444 68.4 925 14.0 13.8 15.1 153

*: Days after Crossing % : Means followed by the same letter within a column are not significantly different at the 0.05

level according to Duncan's multiple range test
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Table 4. Mean values for agronomic characteristics of hybrids

Flowering Stem Ear Leaf Leaf Leaf Leaf
Hybrids dates height height number length width area
(cm) (cm) no (cm) (cm) (cm®/plant)

Bosung/Jewon July 1la-d* 234ab 9lab 12.6a 100ab 10.2a 1026a
Bosung/Chilbo July 8cd 229ab 80ab 9.9a 94ab 9.1ab 86lab
Bosung/Yunghee July 1la-d 260ab 113ab 11.4a 95ab 9.2ab 871ab
Bosung/Dangjin July 7d 223ab 68b 9.7a 88ab 9.1ab 810ab

Bosung/Danyang July 9bcd 239ab 100ab 10.5a 98ab 9.5ab 964a
Jewon/Chilbo July 10a-d 250ab 110ab 11.4a 100ab 8.9ab 887ab
Jewon/Yunghee July 14a 258ab 123ab 12.2a 99ab 8.8ab 878ab
Jewon/Dangjin July 8cd 241ab 92ab 10.4a 97ab 9.0ab 877ab

Jewon/Danyang July 13ab 270ab 124a 11.7a 104a 9.6ab 994a

Chilbo/Yunghee July 10a-d 212b 82ab 10.1a 90ab 6.7b 603b
Chilbo/Dangjin July 8cd 217ab 72ab 10.1a 87b 8.1ab 715ab
Chilbo/Danyang July 8ced 245ab 95ab 10.5a 103ab 8.4ab 822ab
Yunghee/Dangjin July 8cd 260ab 85ab 10.3a 94ab 8.5ab 797ab
Yunghee/Danyang July 12abe 281a 109ab 11.3a 100ab 8.6ab 868ab
Dangjin/Danyang July 10a-d 238ab 102ab 11.1a 101ab 9.0ab 932ab

Mean July 10 244 10.9 97 8.8 860

*: Means followed by the same letter within a column are not significantly different at the 0.05 level according to Dun-

can’s multiple range test.
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Table 5. Mean values for ear and kernel characteristics of hybrids

Ear Ear 100 ker. Cob Cob Row Kernel
Hybrids Length dia, wt, wt. dia. number number

(cm) (mm) (g) (10a/kg) (mm) (no./ear)
Bosung/Jewon 17 9ab* 36.7a 25.0ab 163ab 24.2a 9.7a 313b
Bosung/Chilbo 17 2abc 40.0a 22.1abc 148ab 24 3a 12.3abc 368ab
Bosung/Yunghee 17.7ab 38.0a 21.4abc 191ab 25.0a 11.9abc 315ab
Bosung/Dangjin 15.6abc 40.3a 24 4abc 175ab 25.3a 12.1abc 417ab
Bosung/Danyang 18.4a 39.7a 26.4a 182ab 24.2a 11.3bc 428ab
Jewon/Chilbo 18.2a 41.8a 21.0abc 149ab 25.3a 13.1ab 422ab
Jewon/Yunghee 14 8abc 36.2a 17.9bc 179ab 24 .0a 12.4ab 367ab
Jewon/Dangjin 14.6abc 40.5a 19.3abc 167ab 24.2a 13.9ab 439ab
Jewon/Danyang 15.4abc 37.8a 20.8abc 219ab 25.2a 12.5ab 393ab
Chilbo/Yunghee 14.3bc 39.3a 16.8¢ 133b 247a 13.0ab 404ab
Chilbo/Dangjin 14.1bc 41.0a 18.5abc 133ab 25.3a 14.4a 452ab
Chilbo/Danyang 17 3abc 44.1a 21.5abc 239a 28.2a 14.3a 491ab
Yunghee/Dangjin 13.7¢ 41.0a 18.3bc 167ab 24.0a 14 5a 469ab
Yunghee/Danyang 14 9abc 39.5a 17.1bc 205ab 26.2a 13.6ab 492a
Dangjin/Danyang 15.5abc 42.7a 21.0abc 200ab 26.3a 14.1a 457ab
Mean 16.0 39.9 20.8 177 251 12.9 415

*: Means followed by the same letter within a column are not significantly different at the 0.05 level according to
Duncan’s multiple range test.

Table 6. Mean values for yield characteristics of hybrids

Kernel Ear* Fresh Ear** Kernel Tip Amylo-
Hybrids depth number ear wt, number yield filling pectin
(mm) (10a) (kg/10a) (10a) (kg/10a) (%) (%)
Bosung/Jewon 9.0a* 7030b 888c 5827ab 48lab 97.1a 96.1ab
Bosung/Chilbo 9.0a 5735¢ 905¢ 5555b 465ab 96.6a 97.6a
Bosung/Yunghee 8.7a 6105bc 1047ab 6271ab 469ab 97.3a 96.7ab
Bosung/Dangjin 9.7a 6290bc 876¢ 5938ab 543ab 97 6a 94 6ab
Bosung/Danyang 9.5a 6284bc 1025b 6771a 53bab 96.9a 94.0ab
Jewon/Chilbo 9.2a 6475bc 8%4c 5716ab 550ab 96.6a 95.2ab
Jewon/Yunghee 8.5a 9250a 861c 6216ab 520ab 97.5a 96.4ab
Jewon/Dangjin 9.7a 8014a 994b 6382ab 634a 96.4a 97 3a
Jewon/Danyang 9.0a 8508a 906¢ 6354ab 626ab 97 1a 98.0a
Chilbo/Yunghee 9.0a 5735¢ 857¢ 5661ab 426b 96.5a 95.7ab
Chilbo/Dangjin 9.4a 5742¢ 877¢c 5827ab 463ab 97.9a 95,2ab
Chilbo/Danyang 9.7a 6290bc 1110a 6549ab 589ab 96.7a 95.1ab
Yunghee/Dangijin 9.9a 6108bc 896¢ 5994ab 522ab 97 .1a 96.5ab
Yunghee/Danyang 8.9a 6114bc 993b 5966ab 444ab 97 3a 92.7b
Dangjin/Danyang 9.6a 5920bc 880c 5938ab 580ab 96.1a 93.5ab
Mean 93 6640 934 6064 523 97.0 95.6

*

: Total number of ear harvested per/10a

. Number of marketable fresh ears/10a

% : Means followed by the same letter within a column are not siignificantly at the 0.05 level according to Duncan’s
multiple range test.
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Table 7. Mean values for hardness and soluble solid materials of hybrids

Hardness(g/ mm’) Soluble solid (brix% )
Hybrids
21DAC* 24DAC  27DAC 30DAC 21DAC 24DAC 27DAC  30DAC

Bosung/Jewon 26.7dex  42.2cd 68.4b 78.3fg 12.6ab 13.6abc 14.7cde 14.6d
Bosung/Chilbo 32.3a-d 48.4abc 68.5b 82.5de 10.5¢d 13.6abc 14.5de 13.8e
Bosung/Yunghee 32.6a-d 43.4bcd 57.0f 74.1h 11.1c 12.6cde 13.4f 16.5b
Bosung/Dangjin 37.7a 51.6a 74.9a 92.5a 11.5bc 11.7def 12.5g 13.7¢
Bosung/Danyang 18.5g 47 Babc 64.3bcd 81.0e 11.5bc 13.3bc 14.9cde 16.3b
Jewon/Chilbo 25 8ef 33.4e 62.6cde 70.8i 10.8cd 10.7fg 17.0ab 14.6d
Jewon/Yunghee 33.9abc 47 7a-d 59.3ef 77.6g 13.5a 14.6a 15.3cd 14.3d
Jewon/Dangjin 347ab 49.7ab 63.3b 80.9ef 12.5ab 12.7cd 16.7b 15.5¢
Jewon/Danyang 27 8cde 38.5de 62.3cde 89.3b 13.7a 14.5ab 154c 14.4d
Chilbo/Yunghee 19.4fg 38.3de 43.1h 7081 10.7c¢d 9.5g 14.3e 11.7f
Chilbo/Dangijin 29.6b-¢ 43 8bcd 59.3ef 89.0b 11.5bc 11 4ef 11.9¢g 10.3g
Chilbo/Danyang 34 5abc 43.7bcd 51.7¢g 73.7h 10.7cd 11 9def 12.5g 11.3f
Yunghee/Dangjin 29.5a-e 34.6e 60.3def 84.4cd 9.8d 12.5¢cde 17.7a 17.3a
Yunghee/Danyang 30.3a-e 42 6¢cd 63.6cde 86.8bc 12.6ab 13.5abe 15.5¢ 13.4e
Dangjin/Danyang  33.5abc 46.6abc 66.4bc 85.6¢ 10.8cd 14.4ab 16.7b 15.4c¢
Mean 29.8 435 62.0 81.2 11.6 127 149 142

* ! Days after crossing

* : Means followed by the same letter within a column are not

can’s multiple rangetest,
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Table 8. General and specific combining ability effects for agronomic

characters

Stem Ear Tillers Effect. Leaf Leaf Leaf Husk
height height /plant tiller length width number number
GCA effect
Bosung(A) -2.99 -4.88 -9.06 -0.66 -143 0.54 -0.06 1.63
Jewon(B) 5.61 8.9 13.33 0.98 254 0.28 0.59 -0.52
Chilbo(C) -3.12 -3.31 -8.72 -0.10 -1.55 -0.81 -0.35 -0.01
Yunghee(D) 6.11 7.42 6.25 0.18 -0.79 -0.40 0.24 -0.71
Dangijin(E) -14.73 -12.66 -4.61 -0.40 -4.35 0.24 -0.54 -0.14
Danyang(F) 9.10 453 2.81 -0.01 487 0.14 0.11 -0.26
SCA effect
Hybrids
A/B -0.11 -5.36 -16.03 -1.02 4.90 0.39 0.44 -0.06
A/C 13.67 6.76 7.03 0.05 3.69 0.83 0.12 0.66
A/D 23.12 18.30 3.56 0.16 4.04 0.32 0.51 0.01
A/E -3.30 -6.85 192 0.32 -2.69 -0.79 -0.33 0.19
A/F 2.57 2.79 3.50 0.12 -1.01 0.23 -0.34 -0.22
B/C 18.58 10.36 2.14 0.01 2.96 -0.12 0.46 0.88
B/D 2215 16.79 8.33 0.62 2.40 0.27 -0.50 0.09
B/E 5.21 -4.90 1.86 0.14 0.82 -012 -0.70 0.31
B/F 14.82 12.10 244 -0.64 -0.01 051 0.10 0.06
C/D ~14.95 -498 -6.95 -0.47 -1.85 -0.55 -0.26 -0.56
C/E 0.39 -4.63 -0.92 -0.23 -1.01 0.40 -013 -0.84
C/F 7.77 2.07 1.33 0.12 341 0.42 0.11 0.95
D/E 11.90 -9.10 6.61 -0.21 1.04 0.11 -0.15 0.17
D/F 11.90 -9.10 17.03 1.22 261 0.15 -0.15 0.19
E/F 26.45 5.53 1.39 0.12 493 -0.04 -0.10 0.21
Mean effect 2314 93.0 20.1 0.95 95.7 8.68 10.7 10.7
Analysis of variance for GCA, SCA, and reciprocal effects
GCA(5)+ 929.7** 839.8** 969.7** 3.84**  1285** 3.02%* 2.01** 8.46**
SCA(15) 1426 .5%* 405.1** 214.2** 0.76* 454* 0.60* 0.39* 0.77*
SCA(15) 190.0 56.78 295 0.11 5.4 0.17 0.23 0.32
Error(70) 1675 53.74 18.6 0.18 7.0 0.17 0.20 0.19
*** . Significant at the 5% and 1% levels, respectively.
+ : Number if parenthesis are degree of freedom.
N = SUetEth REE BE LHEAA f§ 9 L Hoj= ZF RHE Zholl o7}
2 EEo| MEsHom, MRS TN/ QAT S8 W Rk o) Mol 7} 24.4cm
MAaANA A FHAAD, o4t BMAEA K =g Wkete] BE RS 9emol E e
— iR RE T T FRERALAHE ST o) T3 i AR <) o}
R RE BHAN mEe AR AAdd 2. 670 AR E S ol 4ol o2tA %, 1009
F, ol4%dol, €% 2 o4 Y4 § oA
R = AZZ & o)zt AR 53 Hik R
& o)At Ao} 13.4cmB AT F /M e
670 HAERE ST 9 “ERE Me 1} o)k HAN 49k o)At F HEET b
GHEH FRg) o thetel B Bt o4t 4 Agrem, 100M% & 7y FAMC W
23 HH S hste] FAEF XS THE dF BE RS o4t Zol7t 9.3cm=z #HL Wi
% Rk o olatn7el A%, © FiE MwH wop
1. 67} BERHESY B, BR, AES, EE ojAbe} gErF 28270 2 M Btoh

— 182 —



Table 9. General(GCA) and specific(SCA) combining ability effects for kernel characters

Ear Ear 100 ker. Cob Row Kernel  Kernel Ear Kernel
length dia. weight dia. number number  depth number yield
GCA effects
Bosung(A) 1.73 -1.73 297 -0.37 -1.65 -40.2 -0.04 -6115 -13.9
Jewon(B) 0.22 -1.61 -0.78 -0.17 -0.21 -20.8 -0.40 1808.9 36.4
Chilbo(C) -0.02 0.78 -1.08 -0.01 0.44 16.0 0.06 -688.6 -24.1
Yunghee(D) -0.49 0.26 -1.98 0.14 0.57 -6.4 -1.00 -41.1 -28.8
Dangjin(E) -1.45 0.84 -0.51 -0.19 0.80 305 041 -411.1 5.0
Danyang(F) -0.01 1.46 1.36 0.60 0.06 209 0.17 -56.5 253
SCA. effects
Hybrids
A/B 1.08 1.36 277 0.23 -0.75 -14.7 0.50 -976.4 -17.0
A/C 0.55 3.14 0.60 0.65 0.80 8.1 0.06 226.1 52.2
A/D 2.29 0.99 0.01 1.25 0.32 9.0 -0.17 318.6 929
A/E 0.46 233 0.84 1.00 0.35 534 0.22 503.6 435
A/F 0.93 212 2.30 -0.30 0.49 52.1 0.53 56.5 60.9
B/C 2.88 3.97 2.08 1.45 0.77 53.1 0.54 -806.8 89.4
B/D 0.19 -0.78 0.57 -0.37 -0.22 20.8 0.16 14132 47.1
B/E 0.36 254 0.88 -0.12 0.24 27.1 0.71 -3443 58.9
B/F -0.03 -0.92 0.02 0.01 -0.41 -51 0.09 12436 62.7
C/D -0.66 -0.27 -0.55 045 -0.54 12.2 -0.00 -66.8 -39.0
C/E 0.17 0.74 0.55 0.63 0.69 28.2 0.22 858.2 433
C/F 1.76 1.78 2.13 2.26 0.16 59.0 03 -236.4 88.3
D/E 0.81 1.25 0.97 0.15 0.39 468 0.44 -529.3 37.2
D/F 0.81 -0.87 -2.07 0.27 0.39 46.8 -0.01 1336 -14.4
E/F 0.43 1.22 0.22 0.52 0.54 50.1 0.04 41.1 64.4
Mean 1523 38.4 19.96 24,60 12.6 3934 9.00 6901.5 480.3
Analysis of variance for GCA, SCA, and reciprocal effects*
GCA(5)+ * % * %k * % * % * % * % * ¥ * %k * %
SCA(IS) * %k * % * K * % * % * K * K * % * %
RE(15) ns ns ns ns ns ns ns ns ns
Error(70) 0.21 0.9 09 0.4 0.1 646.1 0.01 3.1 15783
* © QOnly significant levels are indicated,
** . Significant at the and 1% levels, respectively.
+ : Number if parenthesis are degree of freedom,
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