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Inheritance of Yield and Agronomic Traits in Waxy Corn
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Wasin Polva, Bhalang Suriharn and Kamol Lertrat

Abstract

A knowledge of an expression of the genes controlling desirable traits is needed for an
appropriate breeding strategy for crop improvement. The objective of this study was to estimate the
effects of various genes on yield and agronomic traits in the cross KN-209 x KN-241 of waxy corn.
Populations were composed of six generations (parents, F.F, FIBC1 and Fchz)' These populations
were tested at the Vegetable Farm, Faculty of Agriculture, Khon Kaen University from November 2006
to March 2007. A Randomized Complete Block Design with three replications was used. Data were
collected, including yield and agronomic traits. Data were analyzed with a generation means analysis.
The results showed that dominant gene effects were predominant in determining the expression of these
traits which was accounted for 63-99 % of the total genetic variability except for the number of tassel
branches and silking date. These results suggested that a selection for yield and agronomic traits in this

cross should start in subsequent generations.

Keywords: Agronomic trait, corn, inheritance, yield
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Table 1 Means and standard errors of different generations of yield and agronomic traits of

KN-241 X KN-209.

Traits P! P! F! F/ BC/ BC' MP?
Husk car weight 138.8+1.25 137.2£139  249.7+1.29 185.1£1.77 195.6+1.81 184.9+1.65  138.0
Husked car weight 87.6+0.85 99.5+1.80 168.5+0.84 126.0+1.13 135.4+1.16 128.5+0.99 93.6
Fresh seed weight 52.0+0.57 51.1+0.92 105.12:0.59 74.7+0.93 80.4+0.79 78.7+0.83 51.6
Husk ear diameter 4.8::0.02 4.5+0.02 5.5+0.02 5+0.03 5.20.02 4.9+0.03 4.7
Husked ear diameter 3.5+0.01 3.8+0.02 4.2+0.01 3.9+0.02 3.9+0.02 4.0+0.01 37
Husk car length 15.1+0.08 16.1:£0.09 18.7+0.06 16.9+0.12 17.2:£0.09 16.7+0.09 15.6
Husked ear length 13.3+0.07 12.0+0.09 15.8+0.05 14.120.11 14.8:+0.08 13.7+0.07 12.7
Shank length 9.3£0.13 13.8+0.18 17.5+0.13 14.0:£0.22 12.740.18 15.6+0.20 11.6
Tassel branch 10.5+0.13 34.4+0.21 20.7£0.17 20.9+0.23 16.2+0.16 27.3+0.24 22.5
Day to silk 53.120.06 58.0+0.07 51.4+0.07 53.9+0.11 51.9+0.08 54.5+0.11 55.6
Day to tassel 53.8+0.05 56.3+0.06 52.0£0.05 53.7+0.08 53.1+£0.05 53.9+0.07 55.1
Plant height 87.840.43 118.3+0.63 149.5+0.59 131.3£0.74  123.8+0.71 133.740.77  103.1
Ear height 46.6+0.31 38.8+0.33 69.7+0.45 60.6+0.53 61.6+0.48 55.8+0.48 427

! P1 = Parental line, P2 = Parental line, F] = First filial generation of crosses, F = Second filial generation of crosses, FIBC1

= First backcross generation with parental linel (1Qg FIBC2 = First backcross f;reneration with parental line2.

> MP = Mid-parent values.

Atlszanadninavesduuay standard

errors YDAANBAZNAAN 1L Adly Table 2 FWUN

antwavesduuuuUINTle 1AYNIe A MU
naanyazen I uIvnnaulenuazinviiniile

[

BNBNAVOITULDDYN il 1AYNW DA MY
nndnpazsuAY odwlsinu dnsnavesdunuudy
fannnndnsnavesduuvuuin eniudnvag
IMMnunTei I lae “ydnualinauvedninare
Sunuuunglfiuhiuldnndns i
Foshfveswenifia 1 (KN-241) Buisnavesjizen
“uiusszringueduine dglunndnvazudi

sEAUNUANGNAY (Table 2) “yanwalinseduAu
¥ed d uay dd u el duplicate interaction
Tudnwaizergeonivu (Table 2)

sninavesBuuuutaludnwazihuitaia
waen, denwden namhwuinidedids 81-99
wosifus Summmuﬂiﬂi’mmqﬁu‘qﬂﬁuﬁv’mm B4
2AAd0INUNUYOY Gamble (1962) uag iinay et
al. (2003) lagdniwavesduuvuinianu @gy
Aumandn wazludnvaizanuainilnneulenuas
naeen anuenidaneulenuaznaslen uag



332

U 35 atuhn 3 nsNHAN-NUENEU 2550

LAUINYAT

Table 2 Estimates different gene effects for yield and agronomic traits of KN-241 X KN-209.

Traits m' a' d' aa' ad' dd'
Husk ear weight 121.35+3.34 ns’ 128.48+4.14 16.80+£3.54  21.1224.88 ns
Husked ear weight 87.36+2.14 -6.05+0.68 81.77+2.66 6.06+2.30  24.53+£3.33 ns
Fresh seed weight 32.52+4.38 ns 96.27+10.22  19.24+4.36 ns -23.67+6.08
Husk ear diameter 4.61+0,05 0.19£0.01 0.86+0.07 0.07£0.06 ns ns
Husked ear diameter 3.67+0.01 -0.12+0.01 0.52+0.02 ns’ ns ns
Husk ear length 15.53+0.06 -0.46+0.06 3.10+0.09 ns 1.95+£0.29 ns
Husked ear length 12.49=0.17 0.66=0.06 3.32=0.06 0.19£0.19 0.78+0.24 ns
Shank length 11.40+0.10 -2.22+0.11 5.94+0.17 ns -1.46+0.58 ns
Tassel branch 21.80+0.13 -11.98+0.12 -1.02+0.53 0.68+0.45 2.04+0.60 ns
Day to silk 58.44+0.52 -2.47£0.05  -11.14+1.21 -2.92+0.52 ns 4.07+0.71
Day to tassel 55.32+0.14 -1.27+0.04 -3.360.17 -0.29=0.15 0.75x0.19 ns
Plant height 122.97+1.43 -15.26+0.38 36.57+1.81 -9.91+1.51 10.62+2.21 ns
Ear height 51.941.03 4.17+0.23 17.91+1.34 -9.43+1.07 3.30+1.44 ns

1

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

ad = Sum of additive by dominance epistatic effects, dd = Sum of dominance by dominance epistatic effects.

2 . g
ns = Non significant.
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Table 3 Variability (%) accounted by different gene effects for yield and agronomic traits of

KN-241 X KN-209.

Traits a' d' aa' ad' dd’
Husk ear weight ns 98.67 0.84 0.48 ns
Husked ear weight 0.59 92.00 6.42 1.00 ns
Fresh seed weight ns 81.33 16.60 ns 2.07
Husk ear diameter 13.59 86.24 0.17 ns ns
Husked ear diameter 31.67 68.33 ns’ ns ns
Husk ear length 1.70 85.36 ns 12.94 ns
Husked ear length 24.60 63.54 4.88 6.99 ns
Shank length 19.19 74.72 ns 6.09 ns
Tassel branch 87.76 1.26 9.79 1.19 ns
Day to silk 53.01 40.34 6.61 ns 0.04
Day to tassel 35.97 62.95 1.06 0.01 ns
Plant height 1.17 82.79 1.63 14.41 ns
Ear height 19.75 79.30 0.01 0.93 ns

1

ad = Sum of additive by dominance epistatic effects, dd = Sum of dominance by dominance epistatic effects.
* ns = Non significant.
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