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ABSTRACT

This study was conducted to find out the scientific maize breeding protocol for developing
high performing single cross hybrid using introduced U.S. elite inbred lines; the pattern of
inheritance, heterosis and heritabilities of six agronomic traits were studied in the progenies
derived from five crosses (Mol7/B14A, Va85/B73, C103/ND203, FR35/0h43, Wf9/A632).
Among the five cross combinations, the cross combination of Mo17/B14A showed the
highest heterosis for the most agronomic traits. Among 6 agronomic traits, the grain yield
showed the highest heterosis effect in most cross combinations. Most of the agronomic traits
in this study showed more than 50% heritability for six cross combinations, with an
exception of the ear length trait. In conclusion, since Mo17/B14A showed excellent
performance for most of the agronomic traits, these inbred lines were desirable combination
and regarded as superior germplasm sources for F1 hybrid development. The results of
current studies will be utilized for developing high performing single cross hybrid from
maize inbred lines, and will be used for the further genetic analysis of agronomic traits and
maize breeding programs.

Key words : agronomic trait, cross combination, Fi hybrid development, Maize, maize breeding
program
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Table 1. Corn inbred lines used in this study

Inbred lines Source

Mol7 Lancaster Sure Crop

Va85 Lancaster Sure Crop

C103 Lancaster Sure Crop

Oh43 Lancaster Sure Crop

B14A Reid Yellow Dent

B73 Reid Yellow Dent

FR35 Reid Yellow Dent

W9 Reid Yellow Dent

A632 Reid Yellow Dent

ND203 Haney' s Minnesota No. 13

* Classifications based on Gerdes er al. (1993).
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Fig. 1. Distribution of Grain yield for F: population in each of 5 cross combinations.
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Table 2. Description of traits measured on individual maize plants

Traits Abbr. Description Units
Plant height PH Height to top leaf node at maturity cm

Ear height EH Distance between ground and top-ear node cm

Ear length EL Top ear length cm

Ear diameter ED Top ear diameter at widest point cm

100 kernel weight HW Weight of 100 kernel

Grain yield GY Grain weight per plant
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Table 3. Means and mid parent heterosis (MPH) of 6 agronomic traits in 5 cross combinations

Cross combination

Traits : AVG=£SD
Mol7/B14A Va85/B73 C103/ND203  FR35/0h43 W1{9/A632
Plant height P 188.6+1.85 19934230 151.6+£195 153.8+1.73 22284232
P. 187.742.03 2109+3.65 2251+543 1703+249 17224261
MP  188.2+194 205.14+298 188.4+3.69 162.1+2.11 197.5+2.47 188.3+£16.2
Fi 253.0+245 22694251 227.7+£276 201.3+1.85 250.71£295 231.9+21.2
F. 223.2+098 205.1£1.07 2009+1.21 181.1+£095 2253=*1.61 207.1+18.1
Ear height P: 91.1£1.41 105.6t1.41 61.4+1.22 55.142.23 114.9+£2.32
P: 82.6 125 98.7+2.73 125.2+4.84 77.01+1.33 82.4+4.03
MP 86.9£1.33 102.2£2.07 93.34+3.03 66.14-1.78 98.71+3.18 89.4+143
Fi 128.8+4.18 120.3+126 12344134 93.31.67 141.3+1.98 121.4+17.6
F 108.3+0.84 108.5+0.72 104.11+0.93 74.6+0.73 125.5+£1.04 104.2+18.5
Earlength P 14.1£04 18.8+1.13 11.3+£0.21 16.61-0.61 14.1+0.27
P 14.94+0.29 17.8+£0.42 12.4+0.39 18.540.27 15.0+0.24
MP 14.5£0.35 18.3+£0.78 11.9+0.3 17.610.44 14.6+0.26 154%2.61
Fi 19.5+£0.32 18.5+0.38 17.1£0.27 18.5+0.3 17.24+0.25 18.24+1.01
F 16.1+0.14 16.8+0.14 15440.13 18.240.13 13.2£0.12 159+£1.85
Ear diameter P: 3.6x£0.08 4.4+0.10 3.1£0.05 3.6x0.10 4.3%0.05
P: 3.940.05 4.4+0.06 3.240.09 3.5+£0.04 4.2+0.07
MP 3.75+0.07 4.4+0.08 3.15£0.07 3.55+0.07 4.25+0.06 3.82%0.51
Fi 4.8+£0.05 5.0+0.03 3.81+0.05 4.11+0.04 4.31+0.04 4.40+£0.49
F 4.1+0.02 4.54+0.02 3.840.02 3.9+£0.04 3.94+0.06 4.04+0.28
100 kernel  P: 27.7+£0.59 35.5+0.67 12.7+0.4 21.041.67 29.9+0.68
weight P: 29.0+0.7 32.2+0.59 18.340.82 21.8+0.41 21.1£1.01
MP 28.440.65 33.9+40.63 15.5+0.61 21.4+1.04 25.5+£0.85 249+6.95
Fi 34.5+0.94 35.340.53 15.940.56 24.940.64 26.5+0.8 27.4+7.94
F 25.9+£0.39 33.1+0.35 20604 23.94+0.27 20.9+0.36 24.9+5.09
Grainyield P 61.6+0.18 855+114 27.1+1.21 38.1+3.03 88.21+4.58
P: 64.1+£3.05 119.3+£6.31 36.04+2.31 65.14+2.22 71.2+4.34
MP 62.91+1.62 102.4+£8.86 31.6+1.76 51.642.63 79.7+4.46 65.6+:27.0
Fi 161.6+5.1 162.0+3.86 64.442.63 79.54+3.44 116.6£5.3 116.8£45.2
F 82.61.95 110.4%1.99 67.9+1.91 77.9+1.34 63.1+£1.5 80.4+18.5
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Table 4. Heterosis(%) for six agronomic traits in the F: and F. generations from five crosses in maize

Cross Generation PH EH EL ED HW GY
Mol17/B14A F 345 48.3 345 28.0 21.7 157.1
F 18.6 244 11.0 9.3 -8.6 314
Va85/B73 Fi 10.6 17.8 1.1 13.6 4.3 58.2
F 0 6.2 -8.2 23 2.2 7.8
C103/ND203 Fi 20.9 32.3 443 20.6 2.6 104.1
F: 6.7 11.6 30.0 20.6 329 115.2
FR35/0h43 Fi 242 41.3 5.4 15.5 16.4 54.1
F. 11.8 12.9 37 9.9 11.7 51.0
W19/A632 Fi 26.9 43.2 18.2 1.2 3.9 46.3
F 14.1 27.2 9.3 8.2 -18.0 -20.8
AVG Fi 234 36.6 20.7 15.8 9.78 84.0
F 10.2 16.5 5.44 10.1 3.16 36.9
E A Eol A9 £Z Fef & GER AT o] &} o] C103/ND203 %352 H| & LSCT# BSSSw =&

el 2o 2 22 Mol7/BI4A 2L 4 o]
96700 FAE LFolAM B gk ol del 2
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Table 5. Inbreeding depression(%) and heritability for six agronomic traits from five crosses in maize

Cross combination

Traits AVG+SD
Mol7/B14A  Va85/B73  C103/ND203  FR35/0h43  Wf9/A632
Plant height ID* 11.8 9.61 11.8 10.0 10.1 10.7+1.05
He 0.71 0.44 0.51 0.68 0.73 0.61+0.13
Ear height  ID 15.9 9.81 15.6 20.0 11.2 14.5+4.07
He 0.76 0.35 0.73 0.64 0.71 0.64%0.17
Earlength  ID 17.4 9.19 9.94 1.62 23.3 12.3+8.31
He 0.6 0.16 0.74 0.33 0.54 0.47+0.23
Ear diameter ID - 14.6 10.0 0.0 4.88 9.3 7.76+5.54
He 0.75 0.31 0.71 0.4 0.62 0.56+0.19
100 kernel  ID 24.9 6.23 -29.6 4.02 21.1 5.33+21.5
weight He 0.73 0.77 0.75 0.42 0.56 0.65+0.15
Grain yield 1D 48.9 319 -5.43 2.01 45.9 24.7425.1
He 0.69 0.33 0.88 0.46 0.35 0.54+0.24
*ID: Inbreeding depression, He: Heritability.
3 wEH 50% ©]¢e] ¥ =& 44 S el &
ZAME 69 FAF A E) g {282 Table A ] A L= 59 mH| R3FEo| A »gir
59 YER Tt o] Aol ostd Z A S ol A <] fH o] 54%2 VEI} o, o] 244 Mol7/B14A
FA 82 w2l whet ga 24 vEbgA R, 9} C103/ND203 Z3FE5L 50% o)A Hud &
o] B 5o mejzFEANAY Hd A FHEE VYA B, oo 2R EL BF
< 61%=2 VeI, o] Foll A Va85/B73 23 (44%) 50% o]sle] Yo gA=" S JehQ ot o] ate] A
= A3 BE 2FE0] 50% ol A & o 98t 5709 wul =& Zo A Mol7/B14A,
FAE S et &AeaY 45 1Y wejz C103/ND203 252 2419 6719 39 ZE 2
FENM Y o FHH L 64% 2 JEFSE AL, o] Fofl T A 50% o]/ vl A & FA42 JERS
A} Va85/B73 2 (35%)& A9 RE ZFEL I, ¥rd o] Va85/B73 2 1008 3 A 9jgt &
50% o1’Fe] ¥lud & F3d9E vebdllnh o)A YA So| A 18] 1 FR35/0h43 23 7433} 2
7‘014 A= 5o wul RS HTE /A D2 A RE FAS A 50% o8t Fe &
£ 47%2 ZAHE 1Y TREHE FAA A8 JeER AT dubd o 2 fA o] 50% o] 4
v eAd S el g o), o] 2ol A Mol7/B14A, d w) Eohm 8ka 20% oldtold fA o] Yrm
C103/ND203 18] 3 WI9/A632 ZFE -2 50% ©]4 ey, E5 §HEHo] e dAS e HA J3t
o MmA & FAEE et o2t Z o A < AA ¥evha 3t oh(RL, 2000; | 5, 2001). w}
FE SN Wl ERSelA Y B FAHLE 56% 2 2418 6719 BAFAE FolA oladel &
2 JEelya, ol 5 W Mo17/B14A, C103/ND203 1 Aet RE FAEL gl RS T 2
23 WIO/A632 ZFE L 50% ©)de vlad =& °] 50% ©]’¢-& JEIU B o] FAEL &
S HERAIT. 1008 2] 735 5702 T AFEFT S AT F/I ALFAE AL A
Z2FEA Y HF FHH L 65%F Yebsta, o] F Abeta o
o] A FR35/0h43 Z3}(42%)& A 23t R E 2P =L
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