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Estimate of gene action on anthocyanin contents in corn silk of
purple waxy corn
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ABSTRACT: There are currently breeding new characteristics of corn with high anthocyanin in parts of ear. But, the
information background of gene action of anthocyanin inheritance still limited, especially in silk. There are important
in breeding program for develop high anthocyanin in corn silk. Therefore, determine gene effects controlling of
anthocyanin concentration in corn silk of waxy corn by generation mean analysis for two cross with difference parent
in high and low contents of anthocyanin in two season. The results showed that the influence of season and interaction
have affects to quantity of total anthocyanin and cyanidin 3-glucoside. The mean of all anthocyanin contents in dry
season higher than in rainy season. The generation mean analysis indicates the importance of large dominance gene
effects for all anthocyanin contents more than additive gene governing the inheritance of these traits in corn silk.
The pooled of dominance x dominance epistatic effects for total anthocyanin contents and cyanidin 3-glucoside was
greater than additive gene effects and a positive direction. The selection breeding can utilized dominance gene effects
for developing corn hybrids variety to increase anthocyanins in silk.

Keywords: generation mean analysis, vegetable corns, corn breeding
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Table 1 Mean squares of variance in two season of different generation for concentration of anthocyanins in

the corn silk of waxy corn crosses

Total anthocyanin

Cyanidin 3-glucoside

Pelargonidin 3-glucoside  Peonidin 3-glucoside

Source d.f.
(TAC) (C3G) (Pg3G) (Pn3G)

Cross 1 (KNDp x KNDw)
Season (S) 1 21,816 * 16,293 * 2,388 ns 753 ns
Replication/S 2 4,131 18,678 517 265
Generation (G) 5 411,866 ** 206,392 ** 62,181 ** 5712 **
SxG 5 14,698 * 12,922 * 173 ns 128 ns
Error 556 8,654 6,488 743 196
Total 569
Cross 2 (101LA x KND10)
Season (S) 1 13,755 * 11,325 * 2921 ns 261 ns
Replications/S 2 8,603 4,582 214 136
Generation (G) 5 102,745 * 83,935 ** 29,680 ** 3,623 **
SxG 5 18,231 * 8,191 ~ 242 ns 338 ns
Error 556 10,321 6,137 704 187
Total 569

* ok
,

, ns Significant at the 5% and 1% probability levels, and non-significant, respectively.
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Table 2 Means and standard error of different generation for concentration of anthocyanins in the corn silk of
waxy Corn crosses

Total anthocyanin Cyanidin 3-glucoside (C3G) Pelargonidin Peonidin
Generation
rainy season dry season rainy season dry season  3-glucoside(Pg3G) 3-glucoside(Pn3G)
Cross 1 (KNDp x KNDw)
P1 235342 b" 273.5%9.6 a 2121+¥7.5a 243.5+9.6 a 38.7¢0.8 a 69.412.4 a
p2 1.7+0.1 f 1.5+0.3d 1.3+0.2 e 5.9+04 e 1.0+0.2d 3.7£0.7 e
F1 244.2+35a 266.3t11.4a 2152+174 a 176.6£8.0 b 21.3#1.3¢c 57.8+#3.3 b
F2 109.7£35.7 d 111.0¢504 b 95.9+37.1¢c 120.6£88.3 cd 26.2£15.8 bc 33.7£17.0c
BCP1 118.4£55.1 ¢ 126.0£427.2b  109.7426.2b  127.5%66.9 bc 29.0+11.0 b 36.8+13.2¢c
BCP2 51.8+20.6 e 88.0+25.0 c 37.8+12.3d 105.7#54.1 d 22.319.4 ¢ 27.7+11.7d
Mid-parents 126.9 144.4 11.2 124.7 19.9 36.6
Cross 2 (101LA x KND10)
P1 1.1+0.1 f 1.3+0.2 e 1.9+0.2 f 5.1+0.6 e 1.6+0.5d 24+03 e
p2 199.8+11.5b 246.8+14.8 a 174.5%6.2 b 207.2+¥16.6 a 37.0£2.7 a 64.3+2.7 a
F1 210.1+£31.8 a 211.0£12.8 b 185.2+13.7 a 166.1£11.8 b 20.6x1.3¢c 41.6+x1.7b
F2 109.3+7.5d 129.54458 cd  1056.2+#45.0c 105.8£75.2 d 25.0+14.7 bc 30.1£15.3 cd
BCP1 86.8+18.8 e 113.8422.5d 72.7+28.1 e 99.1+#45.9d 23.0x119c 26.5+14.0d
BCP2 119.9+9.2 ¢ 142.5426.4 ¢ 95.2+19.2d 110.4459.6 ¢ 27.8+10.4 b 32.713.5¢c
Mid-parents 121.2 148.8 105.8 116.1 18.3 33.4

Values in the same column sharing different letters are expressed as significantly different (p < 0.05).

Table 3 Estimates of different gene effects for anthocyanin concentration in the corn silks of waxy corn crosses

Total anthocyanin Cyanidin 3-glucoside (C3G)  Pelargonidin 3-gluco- ~ Peonidin 3-glucoside

Parameters
rainy season dry season rainy season  dry season side (Pg3G) (Pn3G)

Cross 1 (KNDp x KNDw)

m 229.5+12.91**  253.6+£23.7**  127.9%26.5**  120.6+£30.6** 18.3+9.4** 42.6+4.3**
[a] 171.8£14.5%  174.4422.5**  117.4+£10.2**  118.8£12.6** 18.846.4** 32.8+3.3*
[d] -189.1£27.3**  -209.6+42.2** -153.6+£33.6**  -125.4420.7 -22.8+8.1** -65.6%£11.0**
[aa] ns ns ns ns ns ns

[ad] -127.9+48.1**  -148.8+63.6* -37.2+9.4* -55.9+11.1* -14.3+£3.7 ** -43.5%£10.7**
[dd] 216.9+13.0"  297.6%£41.4**  179.9+21.1**  173.1+£19.1* 20.7+2.8** 50.8+20.7**

Cross 2 (101LA x KND10)

m 152.7#165.5"  162.8+25.0*  103.6£14.3**  100.6+29.4** 21.9%4 1** 35.4+5.8**

[a] 148.9£14.0*  137.231.7**  103.1£12.1**  101.1£10.4** 22.7£3.1** 30.9+4.8**

[d] -191.24£20.3**  -206.8+15.5** -137.6£20.9** -145.5+23.1** -28.8+8.4** -69.5+21.3**
[aa] ns ns ns ns ns ns

[ad] -13.68.6* -79.6+54.0* -31.7£9.4* -44.6x10.7* -15.742.5** -47.2811.56*
[dd] 249.6+25.4*  282.4+31.5**  151.7+29.6**  169.1+£20.9** 26.1+£2.4** 53.6+21.6**

m, mid-parent; [a], sum of additive effects; [d], pooled of dominance effects [aa], pooled of additive x additive epistatic effects;
[dd], pooled of dominance x dominance epistatic effects; [ad], pooled of additive x dominance epistatic.

* ke

, **, ns Significant at the 5% and 1% probability levels, and non-significant, respectively.
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