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Genetic Effect of the Folate Content in F,-Generation Fresh
Waxy Maize

JIAO Yan-yan, DONG Hui, SHI Ya-xing, LIU Hui, LU Bai-shan, SONG Wei,ZHAO Jiu-ran
(Muaize Research Institute of Beijing Academy of Agriculture and Forestry Sciences/Beijing Key Laboratory of Maize DNA

Fingerprinting and Molecular Breeding, Beijing 100097)

Abstract: The bio-enhancement breeding for higher folate in food crops is a potential effective way to
improve folate deficiency in humans. It is of great significance to study the genetic effects of folate traits in waxy
maize F, kernels. Two components 5-methyltetrahydrofolate (5-M-thf) and 5-formyltetrahydrofolate (5-F-thf)
are the main forms of natural folate. In order to study the content and variants of folate in F, kernels, twenty
crosses were generated according to Griffing diallel cross using 5 waxy corn inbred lines, followed by the evaluation
of the 5-M-thf and 5-F-thf contents of fresh F, kernels in this study. The results showed that the content of 5-M-
thf was higher than that of 5-F-thf in all crosses, and the content of 5-M-thf in ZN3/J6 was highest, which was
432.85 ug/100 g DW; the content of 5-F-thf in BN2/ZN3 was the highest, which was 115.64 ug/100 g DW. The
F, heterosis was observed in the 5-M-thf and 5-F-thf. The 5-F-thf showed positive heterosis in all crosses, while
the 5-M-thf showed variants on heterosis in different crosses. Further calculation of the heritability and maternal
effect of folate traits showed that the heritability of 5-F-thf (0.81) was higher than that of 5-M-thf, while the
maternal effect of 5-M-thf (0.16) was higher than that of 5-F-thf. In conclusion, this study revealed the F,
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heterosis and maternal effect of folate trait in waxy maize kernels, and the different performance on forms of

folate in maize kernels. The inbred lines such as BN2 and ZN3, which were detected with high folate content,

can be applied as female parent to obtain high folate content in maize F, kernels.

Key words: waxy corn; folate content; F, heterosis; maternal effect
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Different lowercase letters indicate significant differences of folate content in the crosses with same female at the P<0.05 level
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Fig.1 The folate content in the kernels of waxy corn selfing and F, hybrid
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Tablel The F, heterosis of folate content in waxy maize kernels

5-HIZEPO SR

5- B P SR

N 5-M-thf 5-F-thf
j;le ;:ji MEEAEH (%) PRH(%)  ARZRRMURIEE BRI (%) PRIRE(%) MR AR E
Over-mater Mid-parent Relative heterosis Over-mater Mid-parent Relative heterosis

heterosis heterosis index heterosis heterosis index

BN2 ZN3 26.35 20.00 3.99 94.69 167.01 4.50

J6 2.89 222 3.40 54.51 129.46 2.67

YN-3 12.47 16.68 4.45 48.38 99.92 2.88

N601 33.04 30.92 19.42 70.11 141.44 3.37

SH5ME 18.69 17.46 7.81 66.92 134.46 3.35

J6 BN2 12.04 12.77 19.58 194.63 51.72 1.07

ZN3 4.22 -0.33 -0.08 62.40 39.90 2.88

YN-3 13.75 18.75 427 71.21 42.85 2.59

N601 -29.06 -29.73 -31.60 23.67 13.47 1.63

SERAE 0.24 0.37 -1.96 87.98 36.98 2.04
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Female Male ERRAMEE(%)  HURMEE(%)  ADXZRRMESMERC BRI (%) AORIE (%) AR AR LA
Over-mater Mid-parent Relative heterosis Over-mater Mid-parent Relative heterosis
heterosis heterosis index heterosis heterosis index
N601 BN2 -15.12 -13.77 -8.65 180.76 63.02 1.50
ZN3 -11.64 -14.67 -4.28 37.92 30.09 5.30
J6 4.69 5.67 6.03 66.39 80.11 9.71
YN-3 -33.84 -30.31 -5.68 18.33 8.35 0.99
SEHME -13.98 -13.27 -3.14 75.85 45.39 438
YN-3 BN2 -8.32 -11.76 -3.14 160.69 70.14 2.02
ZN3 17.24 6.99 0.80 100.85 106.42 38.40
J6 -6.73 -10.83 -2.46 47.71 72.17 4.36
N601 -12.58 -17.24 -3.23 13.56 23.14 2.74
AR (el -2.60 -8.21 -2.01 80.70 67.97 11.88
ZN3 BN2 39.42 46.42 9.25 150.58 57.50 1.55
J6 45.06 51.40 11.77 38.75 57.98 4.18
YN-3 32.80 44.42 5.08 39.50 35.64 12.86
N601 16.12 20.10 5.86 13.90 20.36 3.59
FH(E 3335 40.58 7.99 60.69 42.87 5.55
~F-3J{H Mean 7.14 7.38 1.74 74.43 65.53 5.44
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Table2 The difference of folate content in F, kernels between

positive and reciprocal crosses
5-HRE iR

S5-I PO R

ig:fi% (ug/100 g% T°) (ug/100 g% T°)
5-M-thf 5-F-thf
BN2/J6 -28.67 31.10
BN2/N601 122.58 32.82
BN2/YN-3 73.97 13.13
BN2/ZN3 -75.04 47.43
J6/N601 -97.70 -14.96
J6/YN-3 77.47 -7.24
J6/ZN3 -147.89 -4.32
N601/YN-3 -34.56 -3.92
N601/ZN3 -100.31 2.51
YN-3/ZN3 -102.72 19.82
-2 Mean -31.29 11.64
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Negative values in the table indicate that the reciprocal cross is higher
than positive cross, the cross listed in the table is positive cross, and
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Table 3 Analysis of variance and genetic effect values of
folate content in waxy maize grains

A S S-SR 5-HBEY AR
Sources 5-M-thf 5-F-thf
LR Genotype 10.08%* 52.04%*
FRARZLN Maternal effect 25.74%%* 61.17%*
1844 J1 Heritability 0.55 0.81
BRSOV {H Maternal effect 0.16 0.11

#RIRE P<0.01 K V2257 3%, T T
**significant difference at the P<0.01 significance level, the same as

below

Fy

A Male 0.24

A 5-HUIFEPU SR s B : 5-HYBE PO S0 R
A: 5-M-thf; B: 5-F-thf
B2 #ZHRMHEBEES5EARMEXNE

Fig.2 The correlation of folate content in F, and parents
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