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Inheritance of Ear and Seed Characteristics in Waxy Corn
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Abstract

The inheritance of ear and seed characteristics in waxy corn was studied in the parents, Fl, Fz, FIP1 and
FP derived from two crosses, 513x8-row and TNx101. A trial was laid out in randomized complete block design
with 3 replications and conducted in rainy season from July to October 2007 at Research Station, Faculty of
Agriculture, Khon Kaen University. The results indicated that dominant and dominant by dominant gene action were
determined to play a major role in the inheritance of ear and seed traits. In the 513 x 8-row cross, there were high
dominant effects for husk and husked ear weight, fresh kernel weight, husked ear diameter, husk and husked ear
length, peduncle length, row number, kernel row number and kernel depth. And dominant by dominant effects were
observed for husk cover, husk ear diameter, husk number and ear shape. Similar results were observed for the TN

x 101 cross except dominant effects were found for ear shape and dominant by dominant effect for peduncle length.
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Fig. 1 Ear shape of parent line
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Table 1 Generation means and standard errors of ear and seed characteristics of 513 x 8- row and

TN x 101
Generation
Traits
P, P, F,' F, FP' F P, MP’
513 x 8- row

Husk ear weight (g) 105.000.49 163.92+0.82  252.50+0.48  158.03+0.40  192.24x0.36  253.67+0.74 134.46
Husked car weight (g) 68.67+2.25 72.9244.10 151.17+0.26 91.17£1.80  117.27+0.99 141.83+2.20 70.79
Fresh seed weight (g) 40.00+0.00 51.25+0.00 83.3340.02 47.33:+0.02 58.89:+0.01 82.33+0.01 45.63
Husk ear diameter (cm ) 4.41+0.29 4.83+0.10 5.60+0.07 4.52+0.04 4.11+0.10 5.06+0.24 4.62
Husked ear diameter (cm ) 3.67+0.06 3.53%0.12 4.20+0.07 3.57+0.05 4.11:0.02 4.05+0.07 3.60
Husk ear length (cm ) 12.16+0.04 18.25+0.05 19.47+0.02 15.23+0.03 14.23+0.02 18.50+0.05 15.21
Husked ear length (cm ) 9.25+0.23 12.68+0.29 15.13+0.28 11.15+0.20 10.63:£0.33 13.83+0.45 10.97
Row number 11.6640.15 8.00+0.40 11.20+0.32 10.40+0.26 12.38+0.31 11.39+0.32 9.83
Kernel row number 16.33+0.16 23.92:40.50 31.70+0.18 23.53+0.19 23.09+0.07 29.10+0.08 20.13
Kernel depth (cm ) 0.6820.05 0.76+0.04 0.82+0.12 0.710.02 0.7620.04 0.81+0.04 0.72
Peduncle length (cm ) 5.70+0.23 13.18+0.00 13.16+0.13 9.72+0.04 10.65+0.00 11.53+0.00 9.44
Husk cover (cm ) 4.71+0.15 4.83+0.40 3.77+0.32 4.70+0.26 4.09+0.31 3.93+0.32 4.717
Husk number 14.36+0.39 13.28+0.95 15.80::0.67 14.43+1.70 14.18+0.17 13.47+1.40 13.82
Ear shape 1.000.00 2.00£0.03 1.93+0.01 1.80+0.01 1.03x0.00 1.97£0.01 1.50
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Generation
Traits . . . . . . N
P, P, F, F, FP, FP, MP
TNx 101
Husk ear weight () 207474203 166.21£1.09  292.65£030  179.69:020  211.67£326  273.833.10 186.84
Husked car weight (g) 116.78:2.03  78.17+1.09  139.64+1.15  04.96:1.62  110.94£321  136.22+3.10 97.47
Fresh seed weight (g) 5825:0.04  39.710.04 81794000  53.0550.01  57.5040.02  78.92+0.06 48.98
Husk ear diameter (cm ) 4.98+0.44 4.67+0.24 5.86£0.23 5.0040.12 5.16+0.10 5.50+0.15 482
Husked ear diameter (cm ) 4.04+0.03 3.5240.03 4.42+0.07 3984008 4.06£0.00  4.15:0.03 3.78
Husk ear length (cm ) 15012002 1331£0.04  17.9840.02 1447003  1538%0.05  17.11£0.03 14.16
Husked car length (cm ) 10732009 1028023 13.832031 1057194 1133024  13.6920.12 11.01
Row number 12.8340.53 1231036 12394024  12.00£0.42  1225:043 13382021 12.57
Kernel row number 20514027 19.67+0.16  28.53+0.14  21.5340.15 22914018 27.60+0.12 20.59
Kernel depth (cm ) 076000 0.70£0.02 0.850.11 0.77£0.02 076010 0.790.04 0.73
Peduncle length (cm ) 11.46:0.23 8.50£0.01  13.0550.00  1042+0.04  10.12:0.04  10.44%0.19 9.98
Husk cover (cm ) 4.0040.53 4894036 4.20:024  4.83:0.42 4132043 4512021 445
Husk number 12.6553.00 14032143 17522162 1611103 1563171 15232171 13.39
Ear shape 1.1020.02 1.7820.01 1.0040.01 1.03+0.01 1.13£0.01 1.670.00 1.44

" P' = Parental line, P2= Parental line, F] = First filial generation of crosses, F2 = Second filial generation of crosses, F1 P1

= First backcross

generation with parental line 1, Fl Pz: First backcross generation with parental line 2.
> MP = Mid - parent values.
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fuflnuazgnsiln Sfumsiinadaidendnuas

Table 2 Genetic effects analysis for ear and seed characteristics of 513 x 8 - row and TN x 101

. Parameter
fraits m' a da aa’ ad' dd'
513 x 8- row
Husk ear weight 101.21+2.01 -29.46+3.33 755.31+5.31 259.68+1.98 -63.93x1.64 -377.59+3.49
Husked ear weight 82.75+1.63 -2.12:41.73 461.76+4.19 153.55+1.62 -44.87+1.19 -227.84+2.77
Fresh kernel weight 57.50:2.85 -5.6245.11 248.49+7.15 93.12+2.81 -35.63£2.10 -117.66+4.54
Husk ear diameter 4.38+3.21 -0.21+5.94 -0.65+8.06 0.25+3.15 -1.48+2.38 1.87+5.21



T
Y

38 U 36 atunas 2551 HAUINYAT
) Parameter
fraits m' a d' aa' ad' dad'
Husked ear diameter 1.57+4.80 0.07+1.07 5.37+1.22 2.03+4.68 -0.03+3.81 -2.75+7.59
Husk ear length 10.68+1.06 -3.04+2.92 9.43+2.85 4.53+1.02 -2.45+9.85 -0.64+1.84
Husked ear length 6.63+5.93 -1.72+1.29 9.57£1.51 4.33+5.78 -2.96+4.70 -1.07£9.60
Row number 3.89+2.96 1.83+2.93 18.72+6.71 5.94+2.95 -1.69+1.48 -11.41£3.91
kernel row number 9.88+6.37 -3.79+1.37 32.79+1.51 10.24+6.22 -4.44+4.33 -10.97+9.20
Kernel depth 0.44:+1.30 -0.04+4.58 0.71+3.28 0.28+1.22 -0.03£1.18 -0.33+2.09
Peduncle length 3.95+5.77 -3.74+1.04 13.86+1.42 5.49+5.68 5.74+4.07 -4.65+8.83
Husk cover 7.52+1.02 -0.06+1.20 -7.54+2.63 -2.75£1.01 0.44+7.62 3.78+1.72
Husk number 16.27+3.40 0.54+4.96 -6.87+7.86 -2.45+3.37 0.35+1.93 6.40+4.71
Ear shape 2.70+1.39 -0.50+2.03 -2.83+2.98 -1.20+1.38 -0.87+5.82 2.07+1.66
TN x 101
Husk ear weight 65.42+3.14 20.63+4.57 622.35+7.82 252.26+3.10 -165.59:42.22 -264.28+4.85
Husked ear weight 17.02+8.96 19.31+1.60 291.25+2.11 114.49+8.82 -89.18+5.70 -134.60+1.27
Fresh kernel weight 11.67+1.64 9.27+2.70 165.42+3.96 60.65+1.62 -61.37+1.09 -71.95+2.42
Husk ear diameter 4.38+2.17 -0.21£2.82 -0.65+5.24 0.25+2.15 -1.48+1.39 1.87£3.19
Husked ear diameter 3.26+3.44 0.26+4.91 1.72+8.24 0.52+3.41 -0.70+£2.18 -0.56+4.95
Husk ear length 7.06+2.48 0.85+4.55 18.73+6.15 7.10+2.44 -5.16+1.79 -7.81+3.78
Husked ear length 3.23+4.27 0.73+8.13 18.76x1.07 7.78+4.20 -6.18+3.21 -8.16+6.79
Row number 9.31+5.85 0.26+9.27 7.70+1.37 3.26+5.78 -2.76+3.57 -4.61+8.18
kernel row number 5.67+1.52 0.9247.13 40.55+3.79 14.92£1.34 -11.23+1.59 -17.69+2.34
Kernel depth 0.70+1.44 0.03+3.12 0.12+3.51 0.03=1.41 -0.14+1.03 0.02+2.16
Peduncle length 10.53+1.09 1.48+2.87 -2.97+3.25 -0.56+1.05 -3.59+1.18 5.48+2.15
Husk cover 6.46+3.43 -0.45+2.37 -4.38+8.53 -2.02+3.42 0.13£2.29 2.21+5.37
Husk number 16.12:+2.57 -0.74+3.95 -1.44+6.48 -2.73+2.54 2.30+1.88 2.83+4.10
Ear shape 0.07£7.99 -0.34+1.51 3.23+2.21 1.47+7.85 -0.39£7.33 -2.20x1.44

1

ad = Sum of additive by

m = Mean, a = Sum of additive effects, d = Sum of dominance effects, aa = Sum of additive by additive epistatic effects,

dominance epistatic effects, dd = Sum of dominance by dominance epistatic effect
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